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Abstract

"Beyond Einstein: notocal physics" is about how temporal motion manifests itself in a spatial
reference systentdition history: The2" ed.offered simple explanations for the nature and

behavior of gravitythe stability of galaxies and globular clusters, Dark Matter, the EPR paradox, the
Twin Paradox, the constancy of the speed of light, the concept edinecional motion, the negative

result of theMichelsori Morley experiment, the wavparticle duality, observational effects of

accelerated reference systems,detl on the general theme of ndmcal physics. Th 3™ edition

includes the ?' edition and adds oth new materiaincluding the properties of the Ether, globular

cluster star, and planetormation comments on galactic time limits from the Bibléie 4" edition

includesthe topics of exploding galaxieson-local astronomyreference system inveosi effects,

GRBs, induced radioactivity, supernova, important quantization eftpeasarsand redshiftsThe

51 edition adds a section on perpendicular reaction forotstional effects on inertia, electro
aerodynamicsp eut r i nos anydo,i csod nde edrieon lofispaéestme dimensions,

a primer on Quantum Mechanja@ssights on the geometry of space, time, and mo#nd,various
additions/correctiond.ater editions include Cepheid variables, recurrent nowigarsand spin.

This documents NOT a formal article intended for a formal journal. It is intended as a physics
educational, "pot stirring" outreach and offerediblea | t er nati ves to the conyv
trutho of institut iAdabke bfCotbnissvasaddedaorhelp thee setdero n o my .
navigate the document.

Key words:

temporal motion, scalar motion, ndirectional motionmotionless motionintrinsic spin
Gravipause, EthesupernovaCepheid Pulsarsjnverted gravitationnonlocal astronomyexgoding
galaxies reference system inversion, perpendicular reaction fodfe®s Quantum Mechanics

Summary:

"Beyond Einstein: notocal physics" is about how temporal motion manifests itself in a spatial
reference system. This type of physics istaaght in the schools and is not addressed in the journals.
It has been neglected for 100 years. But it gives satisfying insights for numerous strange and
seemingly inexplicable behaviors in the world of phy&ié®m Quantum Mechanics to Quasars.

Some hits for practical applications are also apparent. (Consult the Abstract and Table of Contents
for details)

Currently, this is the only known boé&ngth, comprehensive treatment of Aooal physics outside

of the extensive literature on Quantum Mecharitds.not what most readers will expect, but it is
NOT falter nat i vealphydicghatihas been neglebted sand kept out of public view.
Note: The hyperlinks in this document will only work properly in an actual downloaded copy viewed
with the use of Acrobat Reader.
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Intended audience and purpose

This article is a followup toBeyond Einstein: netocal physicg6" ed.) It may be freely distsuted
fornonc o mmer ci al purposes, provided the copyright
maintain the document are respected.

Like that article, this one is NOT a formal article intended for a formal journal. It is intended as a
physics edoational, "pot stirring" outreacind offerscrediblealternativesto the conventional
Areceived truthso of institutional physics and

Introduction

Ei nst ei naddsGertenaldRelatiattheories, have proven to be very usaéfuhe several

decades since the theories were introduced, starting inaFf@0E07 1915. It is noteworthy,

howevert hat t hese are @Al ocal o theories by design
| ocal 0 behaviors discover eRlandGRwpraigt®dueced.st s i n t

You have no doubt h eaccodingpceceEingtdinenothireg gan tradvel fastesthah i k e
lighto. But the existence of aberration free forces which appear to have instantaneoug dfifdcta s t e r

t han évengvetarge distancesyas simply not recognized in 1905 when Special Relativity

was introduced. Einstein himself noticed some problems in this regaf®B8bgpaper whicls now

referedto as the EPR paradaix the following decades ane and more experimemnavealed more

and more problems. But these fAfaster than | igh
GR; a Al ocal 0 t he dacal phenanmenaanta sdtisfaetary mabnerul y non

The following analysigivespowerfuland fascinatingnsights about the deep properties of space

time,and motion It uses one of Einsteinbs own equatio
for many of these mysteries and paradaoxésed by Relativitylt is intended for a general science
audiened peopl e who Al i kecowmpledé&omegpedbously publishathbstise b e e n

sourcesn scattered locationsn different themesever the years.

This articlemay be freely distributed for nesommercial purposeprovided theopyright notices
included and the authioraghts to maintain the documesute respected

The Universe has two behaviors local and nontlocal
The Universe has two types of physi cladc alech.avi o

Local physics is characterizegl bauseandeffect being linked by spatial contact or spatial

proximity. It |imits al/l speeds to |l ess than that o
as a connecting medium (rather than something that sepataitef)e everyday physs that is very

familiar to us and is widely taught in the schools and has immediate practical applidatrarisdes

Newt oni an mechanics, statistical mechanics, <c¢h
senseo0 and i s ienenbyipéoplevend are nat scibetistssot emgingers.

Non-local physics, in contrast, is virtually unknown to the general pullis not taught in the
schools, except in the form of quantum mechanics (which has a limited but very important scope). It
is characterized by causadeffect NOT being linked inspagefiact i on aSpeedsofli st an
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interaction are instaaheous or at least superluminal, and are not limited by spatial separation, even if
the interacting objects are separated by lightsyéauits full scopenonlocal physicss weird,
baffling and norntuitive. It has practical applications that are strange, bizarre, and astonishing

The usual illustration to help the layman understand the difference between these two types of physics
uses a doll. If someone sticks a pin in the head of the doll, the effect is that the doll acquires a pinhole
in its head. The cause is direct spatial contact with the pin. Cause and effect are linked in space, and
are easily and intuitively understood.iTk i s @Al oc al physicso or fAphys

Now suppose the doll is a voodoo doll. If someone sticks a pin in the head of the doll, the victim
immediately gets a headache. The action occurs instantly and at a distance, even if the victim is on
anotherplanet, or light years away. There is no propagation in space or traversal of space (as with an
arrow or a bullet). Spatial shielding is not possible and the cause is not apparent to the victim. The

only apparent connection between cause and effect isfaimee The science is baffling and
paradoxical; i1t i s sometimes even called fAvood

Physicistsdhave identified several ndncal behaviors. The most obvious ones are gravity and electric
and magnetic fields. Tdotersaeadd isd @lna yespdando(esvawilh oa c t
see later) exert forces that seem to be superluminal.

Anotheronewelk nown in physics circles, is the EPR pa
guantum mechanics proposed by Einstein, Podolsky, asdrRn 1935. Its essence was that under

certain circumstances, measurement of one part
particleds properties, irrespective of spatial

contraryb common sense and to the f[df@ouasEinsteinr)ofews of
that time. Something, was apparently wrong with the predictions of quantum mechanics. Hence, it

became a fAparadoxo. Later, Betiohtblsetesttdle or em of 1
experimentally. The conclusion was that measurement of one particle does indeed instantaneously
affect the other. The effect became known as i

treated within the ifindosc ad poe cfiraalmeowo rke noefr alHi nRset|e:

Various other experiments pointed to the conclusion that the Unineathg does havaon-local
behaviors

Aharonov Bohm effect19491959

AharonovCasher effect (1991)

Chalmers W. Sherwin and Robert D. Rawcliffe exment(1960

ClauserHorne ShimonyHolt inequality (1969)

Stuart Freedman (1972) and Alain Aspect (1981)

ColellaOverhauseiVerner effect (COW)

=4 =4 -4 -4 -8 -9

These showed, variously, t henstanhastiopptadistamaefor nf | ue
electic or magnetic fieldsand that the effecsoul d not be expl ained by a
vari abl es o t hatThdsaedperameris| aboogavithdthe Aoma hemaears inherent

i n Quantum Mechanics, | ealiembhédadonbhol bei abani

Einstein would not have liked these conclusions. His Special and General Relativity theories were
intentionally and pur posef ul Imanydsésarmdactessest JReor i e
and GR are actually intwitely understandable (if you can keep your head on straight); the

mathematics of SR can even be understood by high school students who have a background in algebra

and trigonometry. The theories work fine for reference system effects, but are not adedaate t
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with nontlocal phenomer@n ot even Ei nsteimlbesc alwnp IEYPRI @pxad aido
wrong tool to use when trying to explain nlmcal phenomenadditionally, SR and GR still have
not been reconciled with quantum gravity.

Thereisastaittng resol ution to these problems, howeve
equations:E = mc>.

What E = mc2 reveals abougravitation, space,time, and motion

Einstein is especially well known for his equation that expresses the relationshgr@f and mass.

Written in its wusual il ocalo form it 1is
E=mc

For our purposes, we-lnoecead ot o oeexmpr ess it in its
E m

@' @)

C C

The first form is thenemost of us are familiar with. It is simple, computationally friendly, @rte

one that students would use on timed t€&tg. second one still works out to E=4mbut gives us

some additional insightdt is saying that mass is a thrdenensional form of energy. And it is
suggesting that thedferm has some sort epecialsignificance that is not normally recognized.

Most important to us is thateéhldimensions of mass can be watbut in pure space/time unitis.
conventional physics and engineeriagace, time, mass, and charge are regardia: asadamental
dimensionsBut here we have an opportunity to see what the dimensions of mass would be in terms

of pure space and tim€&€he table below shows the dimensions of all terms in pure space/time
dimensions.

ltem Name Space/time dimensions
c speed of light s/t
1/c energy t/s
m mass t3/s
E energy t/s

The 1£in the denominators difothsides in gundamentakquation like this one, suggests thatig/
some sort of Aunit quantityo. 't i s | i Guacesiuni t
of nuts foronedollar, or a cost of so many cents peeounce Hence,1/c isoneunit of energyand

(1/c)®is oneunit of mass For quantities, we get 1=1 in the numerators g 1in the
denominators.

The same reasoning appliecctitseff. It is in the denominator of ¢/and so it too must be a
fundamentalnit quantity In this case it would be one unitsgeed
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Hence, we now have a unit quantity of speed, a unit quantity of ersrdy unit quantity of mass
Also, implied is thathiere are unit quantities of space and of timether words, all these iterase
Aguant i z etlkgexist if diswreterdther,than continuousnits, at least at a fundamental
level.

The same argument applies to electromagnetic quantitieselEtien of an electric field to a

magnetic field is E = cB, a welklnown formula. But like the equation above, this can be rewritten as
E/(1/c) = B/(1/cy , implying the existence of unit quantities. This means that the B field is-a two
dimensional veiisn of the E field. This implies that an E field, when given an added motion, will
produce a B field effect (as with an electron in motion).

And the same argument applies to massless particles or momentum: E = pc which becomes:
E/(1/c) = p/(1/c}¥ Note that the motion here lacks one dimension of gravitational motion. These
massless particles will therefanetcome to rest in a gravitational reference system. One of their
dimensions of motion remains at ¢, and they therefore move through our refgrstece at the
speed of light and the motion can be oriented in any direction.

A general dimensional relatidretween electric and magnetic quantities @ianbe discerned. If
there is a correspondence, it will involve a multiplication of the electrintgudy one motional
dimension, namely/s. Examples:

electric field intensity  t/s® becomes magnetic field intensity  t%/s*
EMF t/s? becomes  MMF t?/s
resistance t?/s3 becomes  permeability t3/s*

The formula also showtat the E and B fieldarein phase Consider the following illustration for
an electromagnetic wave (light, microwaves, etc.):

Electromagnetic waves transport ~ 2

energy through empty space, stored « // 4
in the propagating electric and } — 2 QI
magnetic fieids, o v
e ) -
o~ P
Electric ) b
| field variation ) '1‘4/
Magnetic field ] ///‘Y |
variation is A1 | .
perpendicular ) /Tq [ taan
to electric field. | )/ l l ‘ L jald va
i S i
[ 4
|7 3 A single-frequency electromagnetic
/‘ wave exhibits a sinusoidal variation
- of electnic and magnetic fields in
2o space.

http://hyperphysics.phy
astr.gsu.edu/hbase/waves/emwavdumn#cl

Here we see that the E and B field increase (or decrsiaselfaneouslyThey donottoss their

energy back and forth between the E form @nedB form while propagatingln fact both fields
simultaneouslyave a value aterotwice in a cycle(Of course, we must note that the representation
here is linear instead of rotatiohal

And so we discover that the Universe not only has built in mathematics (enough of a mystery), it also

has built in unit quantities. And if mass and gyetan be expressed in terms of pure space/time
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dimensions, then apparently everything else can too, if we insist on dimensional consistency (rewrite
the textbooks!)

A corollary to this realization here is that if mass can really be represented iasoh tiate/space,

then mass is NOT an irreducible fundamental substance as it is defined to be in the MKS or CGS
systems. Mass is not made out of wunanalyzabl e
electrons, quarks, and-ems,ad infintum. Those supposed fApartso of th
Adi sintegration productso; they showPaticlkew t he a
theooyand string theory are dead ends The unanal
relationship betweespace and time.€., motion).

Non-directional motion

The dimensions of energy (t/s) and the dimensions of m#s$4te puzzling. Do they have a
physical meaning or are they just mathematical artifacts?

Space/time is just ordinary speed or velpai space with respect to time. So time/space must
analogouslye a speed in time relative to space. That implies that both spatmamdust be three
dimensional, and that space must progress like tme that there must be locations in time jgst a

there are locations in spac&o in addition to the concept of spatial motma positiorwe have the

concept of temporal moticend temporal positiarBut what would a temporal motion look like in a
spatial reference systemd® Hoaidowhhéde wet ypenof f
system?

Two things are immediately apparent. Fitstnporal motion isot a spatialmotion and therefore has
nospatialt r aj ect or y. From our ordinary viewpoint it

Secondatemporal motior{or temporal momentungannot have a preferred direction in a spatial
reference system. It must be ndinectional(like time)and have only a magnitude.

Hence, we are | ooki nfggthat despitedeini maiidniess, musease bemant i o n
directional! (As | have asserted on previous occasions, the Universe is simple, but it is also
perversely clevey.

This nondirectional trait meansits fAscal ar 0 as t he haviagbrfiyamat i ci an
magnitude In contrast, &patialmotionhas both a direction and a magnitude, and is mathenhgatical
described as a fivectoro.

Hence, energy, expressed as t/s, must be a magiitade vy Ascal ard quantity.
t3/s* must likewig be scalar (having only magnitude but no direction). It turns out that both of these
are indeed treated as scalar quantities in ordinary physics.

There is one more quirk that we can wring out of this. The speed of lighansl it is a unit quantity

and can therefore be expressed as 1/1 or as 1/1. No, that is not a typo. It mestrtbehgieed of

light, spatial and temporal speeds are equal. That is, s/t = t/s because they are both 1/1 (one unit of
time divided by one unit of space, or vice vérdadis is telling us that a temporal motion can appe

to us as some kind of energy, especially at speeds near that of light.
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Soet s | ook at electrons being accelerated in
agood measure ofeh iamount of motiond these electrons g
that of light, has an energy of aboutNIBV. At a sged of 0.99999995 that of light has an energy

of 5GeV. Note that thepeecdhas increased by a factor of only 1.0006 thheenergyhas increased

by a factor of 300. How can there be such a huge increase in energy with only a tiny (5 parts in ten
thousand) speed increase? Physicists say that the mass of the particle increases. The mathematics of
this claim are consistemtith the behavior, and so this is one possible interpretation.

But in light of the above, an alternative presents itself. The real speed of the electron is a combination
of spatial speed and temporal speed. Spatial speed is space/time. Temporal spefpace. The
former has a direction, I's mathematical-ly Avec
directional, is mathematically fAscalaro and i s
does not seem to make any sertsalalt is not aspeed in spagdut is aspeed in time

How these two different speeds combine can be seen in the L-&iestein correction factor

commonly known as figammao. I n local form it is
1
y= 2
v
I-—
€

The nonlocal form is:
c2= (C/g)Z +\2

Thesecad form of theequation is saying that everything moves at the speed of light, and that the
total speed is composed of a Aonal speed and a local speed,ipther words, a temporal speed
and a spatial speed. The magnitude of the temporal speed bardictctly summed with a spatial

speed unless tigcorrection factor is applied.

It follows that there must be two kinds of speed measurements, one for spatial speadsthardor

temporal speeds. Spatial speeds have the dimensiorfs/ffbut temporal speeds have the

dimensions of 1, that is,energy (t/s). Spatial speeds are always less than that of light, and temporal
speeds are always above the speed of light. Both are equally common and ordinary, as we shall see
laterr And there is no Aspeed of | i gh,bllthe wayframeer® ; t h
speed in space to infinite speed in space (i.e-lnonc a | Aspeedso, which are
therepresentatiorof the speed changes at the speed of light.

In the particle accelerator, the measure of motion startss@aghange of position in space with
respect to timgvelocity). But at higher speeds, the measure of motion includies@asingly large
temporal component, and its proper measuea&qy From the standpoint of ndocal physics, the
mass remains ostant.

Actually that fAincrease in masso stuff is only
momentum/engy increase, not mass increalseish | had known about this when | learned about
beta decay Massless particles have momentungrethough they do not have mass.
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In beta decay there are supposed to be two end products: an atom and either a positron or an electron
which is ejected in the decay proceEke energies involved should be discrete and sum to a certain
expected value, iaccord with therincipleof Conservation of EnergyBut the observed energy

spectrum of the electron (or pasit) was continuoysiot discreteWolfgang Pauli had to invent the
neutrino to account for the missing energy. But | could not figure out Ihavsblved the problem.

2 Observed Expected
= spectrum of electron
o energies energy
@
S
3
=
=)
Z
Ener
o Endpoint of
spectrum
http://www.cobraexperiment.org/sites/site_cobeaperiment

[content/e98229/BetaDecaySpektrum_thumbresit.jpg

The neutrino was massless and moved at the speed of light. How could it vary in energy with a fixed
speed and no mass? What | did not know was that physicists in this case are looking only at
energy/momentum increasesomething more fundamentalein mass. The mass can remain at zero

and theenergymomentunctan still change, but the maximum speed that can be portrayezhasge

of position in space with respect to tinmec, the speed of light. Anything beyond that is +#ocal

and will appeans energy (t). Problem solved.

Most people are initially uncomfortable with the concept of-dwactional motion, and soalled

A di me n snotmm, ;1 comtfast to dimensions of space or dimensions of time. But we do in fact
experience instares of nordirectional motionYou see it every time you watch TV. As the camera
zooms in on a scene, all the picture elements move outward and away from each other. This is really
justone motiorbut it requires two dimensions of space to describe it.

You see it again when using your computer. If you want to expand a Microsoft window, there are two
ways of doing it. You can drag one edge, say rightward, and then drag another edge, say downward.
We could say that WG, one-dimensional motionsave enlargethe picture in two spatial

dimensions.

You could also drag a corner and accomplish the same thing. In this case you are @plyitvep-
dimensional motiotto enlarge the picture in two dimensions. (Read that carefully.)

Astronomers use these conceptexplainingthe expanding Universe. Thayse the surface of an

expanding balloon to illustraspatial inflaton As t he ball oon expands, a
surface move away from each other. All have equivalent motion, aodapwint is moe special
than any other point. 't 1 s a c,ermpointafdrigifosthee x p an

motion (as there would be in an explosidh)s a twedimensional example of the expansion of space
(%) in a threedimensional Univess.

A distortion is introduced, however, when one pointhe balloon s desi gnated as fis
the motions of the other points are referred back to the stationary point. The motion that would have
been attributed to the stationary point is rettibuted to the other points. One point loses a motion
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that it inherently has, and the other poimbsv acquire a additionalmotion that they do not in fact
possesgust due to the choice of a reference systemlT hi s wi | | skew &amofastr o
a redshift; part of that redshift is attached to us,thadther part is inherent in the object being

observed.

If you survived all that, you are now reafity the heavyduty, industrialstrength stuff. Picture laead
onawire as in the illustation below.

L/

The wire snakes across the room in some arbitrary fashion and defines a path for t0é tmade,

the wire does not really existjigs i mpl y an aid to visualization.
represented bthe wire. Thamotion itself is one dimensionblt requires three dimensionsgpfatial
displacemenand one dimension @rogressivaime displacemento describe its movement.

The terminology here is intended to be different frehat you learned in high school. Batien you

woul d say fa-dpymweaimii d niad ot tbruee you woul d not mea
of A pyr .aouineansthatbe pyramid extends itself in space in three independent Ways.

the illustration, the wire represents threedimersion of motion as seen by the bead. You could also
call it one fAimotional di mensiono.

Suppose instead of the bead moving on the wirewitesis moving and the bead is stationary relative

to the room. The bead c¢ an eadnslconcefmaitasestdl movimge wi r e
Now | etds split the wire into t woesmoveirwardgsorn nsi d
Aitowardso the bead. (We will say that the wire
not really existanyway.) There is still only one dimension of motion, but now the motipars

directionalin the only defined dimension of motion.t st i | | has a fApolarity?o
Atowardso or MAawaydrectiB@alt ot her wise it i s non

s
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Suppose we now add two more wire paths and make them all mutually perpendicular, each with a
split segment that is moving into the bead.

A

We now havdghree dimensions of motiavhich are all nosdirectional.

This is na just an academic exercise in mental gymnastics. It illustrates the way gravity actually
behavesThi s ki nd of motion does not have a fAtraje
i n Agravitatlin nfadc tp,o twen tci &anofidnerersal\Geavitdtienvironoitn 6 s

Additionally, thismotionis inherently scalar; it has only a magnitude. The conventional reference
system can represent only one dimensiomofion The magnitude of the gravitational motion is
distributed across the dimensions of motio€onsequently, only one dimension of this motion can

be represented in the conventional reference system. This makes gravity appear much weaker than it
reallyis. (Seen COW e) f ect O

Summary of temporal motion traits
In summary, we have seen that temporal matidhe common everyday setting

1. Is motion in time, not space, hasgmatialt r aj ect ory and coul d be cal
Ainertiao depending on the context.

2. Has no prefeed spatial direction and this spherical distribution results in an inverse square
spatial distribution of its effects whatevertheydirqne concepts of dAentropy:
related to this trait. Thetesi na@n r ect i omaald fMmectaibadften uaed.e

3. Has effectsthatarefinonl oc al o . Thi s maeeassarilyimites byesgatiak c t s a |
proximity or spatial contact. Its effects are infinite in spatial extent, and these effects have no
propagation velocity (areihsant aneous) and ar andhaseny wakeength/ e v e |
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(no Doppler shift, no triangulation capability, @tcCurrent terminology uses thewsr@ f i el d o
and 0 p dadesoriba sanhe®f these tratsd to make them spatially palatable

AWi Il stildl express the theme of Amotiono son
of momentum, energy, work, powéoyce, etc.

5Has what coudladtyobe |l ¢talilsedtiodowar dso or dAawayo f
of motion, butotherwise has no directional preferenth e concept of Adirect.
spatial reference systefith e t er m Adi mensi ondo means fAindepen
and temporal characteristi¢g dimensionof motionis t/s or s/t and involves factor of c, the

speedoflightif er ms | i ke fAperpendicul aro, Aorthogonal
systemo are al so used.

Note: The world of Quantum Mechanicsiso oneof temporal motion and nelecality, but the
space is fixed atree unit of space. Linear motion is restricted to time, but there are still rotational
time and rotational space displacements; there are a multitude of quantized spin dimensions.
Gravitation acts much differently in this realm, @hd equivalent ointeratomic distancesre much
shorter than what would normally be expected. A short primer on Quantum Mechanics is given
below.

See also:
https://s3.amazonaws.com/fgxi.data/data/essmyestfiles/Fraser NatureOfTime.pd{2008)
https://faums.fgxi.org/d/294anoverviewof-the-natureof-time-by-brianfraser/4

Derivation of Newton's gravitational equationfrom E = mc?

Let 6 s ®Reptateithe lbead. with a plankeétm, stand for mass or motion. Then because this

motion is nordirectioral, its intensity will be inversely proportional to the distance betweand a

detector. It is like light from a light bulb. When you hold your hand (a detector) near the bulb, you

feel a certain amount of heat. As you move your hand away from theybulbeel less heat. The

total amount of light emitted is constant, and the area of your hand is constant also. What changes is
the distance. The light is effectively being spread out on an invisible spherical surface. Your hand is
part of that surface. Agour hand moves away, the surface gets rapidly bigger relative to your hand.
The surface area of a sphere is proportional to the radius squared, and so the intensity at your hand is
inversely proportional to the square of the radius. Hence, we havecioadactor of fand so:

Motional potential= nvr?
We need to adjust this form so as not to introduce extraneous units, like square meters, into what at

this point is purely a geometry problem. Hence, we will divide out the units (meters, fgdiyetc.
using a radius that represents a unit area. We will calllitance, we have

= m/(r2 /rzo)

This leavesn as pure motion, multiplied by a pure number that accounts for the geometry?o(The r
term is numerically equal to one; it represents tha afgjour hand, treated as one unit.)
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What if we had twice as much mass? Obviously, we would have twice as much motion. We have to
account for this too. We have to multiptyby another factor that accounts for a multiplicity of mass
units. Again, we usa unit mass and create a pure number just like we did with r, except now we will
rename the original mass, and call ity. Then we have:

Motional pdential = (nu/my)
(r? Ir%p)

If we have two separate masses with this behavior (like the Earth and the Moon), they will behave as
though ech acts on the othérhe total motion is scalar. Due to the way the reference system portrays
the motion if we inserta secongeparatemass, we get what appears toabmultiplicative effect

(rather than an additive effect).we call the additionaleparate mass athen we get:

Motional potential= m, (my/my)
(r? Ir%p)

This is equivalent to Newtonds Universal Law o
constant (which is not needed if unit quanéitgounts are used).

So here we have derived the Law of Gravity by using the concept of temporal motion, which in turn
came from E = ntc Note that there are no gravitons, gratiinalwaves, space warpfur
dimensionakpacetime oreleven dimensionatrings. The only thing needed was the concept of
temporal motiod a simple explanation for a simple phenomert@ravity is temporal motion.

But temporal motion is not theauseof gravity. More on thigater.

Youmay, n general, suspect tempor al motion i s ope
fieldso.

The speed of cavity is MUCH faster than the speed oflight

There are still a lot of questions that need to be asked and answered at thiSrgbemd forerast is
about the speed of gravity. How fast is it? Specifically, is it faster than light?

According to Einstein, as well as most of toda
Einsteinds Speci al Rel atiwtiitgnalf|l 198&d5Awacalspet
all speedstothatoflighbpeeds greater thadancopghtamd eaise mmpod ty
by the theoryNon-local effects like the actieat-a-distance of gravity and electric and magnetic
fieldswerec oncept ual i zed back then as Al ocal o by t h.
space as a connecting medium, instead of something that separates. Additionally, this was all before
Quantum Mechanics (19227 and other nothocal behaviors began be noticed, evelironically,
Einsteinds own EPR paradox of 1935.

I f the problem calls for a hammer, dondét us

Gravity has no aberration
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Today we have more facts at hand to help resolve this question. Consider what astronomer Dr. Tom
Van Flandern says about the speed of gravity.

"The most amazing thing | was taught as a graduate student of celestial mechanics at Yale in the 1960s was
that all gravitational interactions between bodies in all dynamical systems had to be taken as

instantaneous. . . .Indeed, as astronomers we were taught to calculate orbits using instantaneous forces;
then extract the position of some body along its orbit at a time of interest, and calculate where that

position would appear as seen from Earth by allowonglie finite propagation speed of light from there

to here. . . . That was the required procedure to get the correct answers.” (" The Speed of -Glénaty

the Experiments Say" , Tom Van Fland@mysics Letters, 250 (13) (1998) pp. 4.1;see also
http://www.metaresearch.org/cosmology/speed_of gravity)asp

The most obvious and incontrovertible experimental evidence for an extremely high speed of gravity
is that gravity has no aberrati¢gee figure below)Gravity from an object always coincidesth that
objectbdés position. I f the object moves, there
as there would be from a light or sound source. Evidence from the motions of celestial bodies, from
radar ranging, and from a binary pul$sad to the conclusion that the speed of gravity is at least 20
billion times (20 x 18) faster than the speed of light.

Other experiments have led to similar conclusions. Consider this'Memasurement of the $pd of
Gravity", Yin Zhu (2013nttp://arxiv.org/ftp/arxiv/papers/1108/1108.3761.pdf

Appendix B

The speed of Gravity:

An Observation on Satellite Motions

Abstract

"The radius of orbit of the geosynchronous satellite cambiserved at the precision of less than 8cm. And, a force
about ~168m/< can make the orbit of satellite shifted. Here, the gravitational forces of the Sun acting on the
satellite from the present and retarded positions are calculated respectivelyngdbairthe retarded position is
determined with that the speed of the gravitational force is equal to the speed of light. It is shown that the
difference of the force between the present and retarded positions of the Sun acting on a geosynchroteus satelli
can be larger than 1x¥h/s’ . And, the difference of the radius of the orbit of the satellite perturbed by the
gravitational force of the Sun from the present and retarded positions in 3000s can be larger than 8.2m. It indicates
that the gravitationdbrce of the Sun acting on the satellite is from the present position of the Sun and that the
speed of the gravitational force is much larger than the speed of light in a vacuum."

Clearly, f gravity propagated at the speed of light instead of instaateshy, the effects on orbits of
satellites and solar systgutanets would be very obvioudowever, these are relatively small
systems. Instead of a solar system, consider the effects on something the size of a galaxy:

fiwe know, the solar system and atk&ars are orbiting around the center of the Milky Way and the radius of the
Milky Way is larger than 510¢ light-year. . . .But, we know, the Milky Way is moving with a speed on the level of

5 10°km/s.[6] Therefore, the distance between the retarded position and present positéooeniter of the Milky

way is . . 25 lightyear. And, a galaxy is usliiaolder than . . . 110'°years . . . . The distance between the retarded
and present positions of this center should become larger than®ByxIhChis case, a spiral galaxy could not

maintain with the form of a disc. Instead, it was a very lorig atong the direction of the galaxy moving. However,

no galaxy has become such a long strip é@rféThe speed of grawit An observation on galaxy motis ", Yin Zhu
(September 2016)DOI: 10.13140/RG.2.2.30917.45287
https://www.researchgate.net/publication/308409482_The_speed_of gravity An_observation_on_galaxy) motions

And thisonefronfi The Cosmi ¢ Etthoe rSu blgnutarnotduunt tKiionnet i cs o P
(2012)http://www.sciencedirect.com/science/article/pii/S1875389212025205
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fi a moder at el pyAxisnepy Oboleaskyphasrclockesl speedpas high asrSaferd
Coulomb shocks traveling across his laboratory (LaViolette, 2008a). Furthermore Podkletnov and Modanese (2011)
report having measured a speed of 64c for a collimated gravity impulse wave progieceigh voltage discharge

emitted from a superconducting anatle.

Electric charge has no aberratid.P. French)

Professor of Physics, A. P. French, has a relevant note in his very informativé&peoial Relativity
(1968), p. 24243; 267 "Relativity and electricity*

"Now the electric field due to a stationary source charge is radial and, of course, spheginaietrical;

that is, it is thesame in all directions. It is simply the Coulomb field . . . . If the source charge is moving
uniformly, the electric field is no longer spherically symmetrical. Its strength is different in different
directions. But, at each instant, the direction of the electric field is still radial with respect to the position
of the source charge at that same instant.

If you think about this last result a bitthat at each instant the electric field due to a uniformly moving
source charge is directed radially away from the position of the source chatgat same instant you
may begin to realize that this is a very susprg result."

To see why this is so surprising, consider the following illustration:

.

X Q’I. X

i

The electric field from a moving electric charge has no aberratio

Electric chargeq, is moving at high speed in a particle accelerator farto Xo. A charge detector

is located aP andit can detect both the intensitpcdirection of the field associated wih
Hypothetically,q: is emitting an electric field which propagates at the speed of light: passes
through locatiorXy, the field is on its way t®, but takes a finite time to get there. But by the time the
field reache®, q: has actually moved td,. From what direction then does the detectd? s¢e the
electric field agy arrives atXo. Does it see the field as though it were at the "retarded positiof? of
Or does it see it as emanating frodgwhere g1 is presently located?

French continues:

"Nevertheless, the field @ points away from theresent positiorof g.. Nature behaves in such a way
that, for a uniformly moving source charge, even though the field produced at someRmiiginated
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from the location and behavior of the source charge atanlier time nevertheless the field points away
from the position of the source charge at the present time. It is as though nature calculates where the
source charge should be at the present timalaus accordingly. . . . Thasresult which at first glance
may seem rather obvious is seen, upon closer examination, to be quite surprisimgevertheless true."

But it is surprising only if, as French says, "if we believe that no éffactmass, no eneygno

forced can be transmitted with a speed greater tfial the electric field propagates instantaneously,
then the lack of aberration is no surprise at all. We just simply have a different problem requiring a
different explanation, namely, how canctte fields propagate instantaneously?

The answer to that problem is simple. Electric fields don't propagate. They as@abinn a spatial
reference system, much like the concept of time, which is not affected by spatial position.
Gravitational field are likewiseBelow, three more lines of evidence support this conclusion.

The SherwirRawcliffe experiment

"The SherwinRawcliffe Experiment Evidence for Instant Acticat-a-distance" , Thomas E.

Phipps, Jr.ApeironVol. 16, No. 4, October 200%({tp://www.dtic.mil/dtic/tr/fulltext/u2/625706.pdf
http://redshift.vif.com/JournalFiles/V16NO4PDF/V16N4PHI.pdf

"Shce the nineteenth century physical theorists have considered that electromagnetic mass must exhibit
tensor properties if causal delays characterize the interactions of electric charges. In 1960 Chalmers W.
Sherwin and Robert D. Rawcliffe enlisted the laflmentors of the A. O. Nier highsolution mass
spectrograph to test this hypothesis, using the predicted massslititing of a footbalshaped Lul75
nucleus of spin 7/2 (a highly asymmetrical charge distribution). Nesfititing was observed. Thnull

result showed that mass behaves in just the way Newton thought, as a scalar, never as a tensor. What,
then went wrong with the theory? We argue that the basic assumption of retardation of distant action
was at fault, and that the null result in fagtovides strong inferential evidence of instant actiaia-

distance of a Coulomb field."

"In Memory: Chalmers W. SherwjiThomas E. Phipps (1998)
http://www.worldnpa.org/pdf/abstresfabstracts 1276.pdf

G2KAES d LfftAy2Aa KS 02y 0OSA JRRwclfgdRpeidentiza SR (2 0
6a9f SOUNBYIFAYySGAO al daa g (KS-92, MaEBcNI4A1960, Cookdihatés NI A S
Science Laboratory, University ofidlis, Urbana, lllinois), an experiment establishingltwk of tensor
properties of nuclear mashat | personally consider to rank in significance with Michelstamely, as one

of the great, alencompassing null results of our time. It is a commentaryhe prevailing state of the
AOASYGATAO ftAGSNI GdzNB GKFG GKAA&E SELISNAYSY(H 61 & yS§

S
a

Wolfgang Gasser experiment

Experimental Clarification of Coulomb-Field Propagation
Superluminal information transfer confirmed by simgkperiment
Wolfgang G. Gasse({May, 2016) PDF Versidn Kurze Version auf Désch

Abstract

A simple experiment has been performed in order to measure propagation speed of the electric
field. The results show that the Coulomb interaction propagates substantially faster than at speed

of light c.
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capacitors and spark gap detector sphere detector sphere Fig. 1:

Schematic of the experimen

The experiment uses a spark gap between two conducting spheres acting as capacitors of opposite electric
charge. After sparformation, this rapidly collapsing dipole field is measured by an oscilloscope connected

via probes to conducting detectspheres. Whereas the mutual distance between the detector spheres
O2yySOGSR (2 (GKS 280Att24802LI NBYIFLAya G pE I' moc
distances from the spattiap have been measured.

Id. x_left  x_right nE n{ o T

config_a] 1.85m 35m 1.65m 3.3 ng 1.7c
config_b 26m 425m 1.65m 1.1 ng 50c
config ¢[ 3.35m 5m 1.65m 1.7 ng 3.2¢c
config df 4.85m 6.5m 1.65m 2.1 ng 26¢C
config_ e[ 6.35m 8m 1.65m 2.9 ng 19¢
config f| 7.85m 95m 1.65m 3.8 ng 15c
config_g| 9.35m 11m 1.65m 4.0 ng l4c

Tab. 1

The measureddlJNB LJ- 31 GA2y alLISSRa @ I pEkpid FTNRBY (GKS ST
over each five measurements, range from around 1.4 c to 5 ¢, and show a dependence on the distance
from the spark gap.

The by far simplest explanation of the experimés the hypothesis that the Coulomb interaction

conforms to Coulomb, who assumed instantaneous interaction at a distance. The dependence of the
measured propagation speed on the distance of the measurement setup from the spark gap is explained
by dissipéive losses and "image charge" complication, leading to electric currents in the ground and the
walls.

Credits:

http://www.pandualism.com/d/instantaneous.html
http://www.pandualism.com/c/coulomb_experiment.html

Evanescent waves and electromagnetic radiation

oExperimental Evidence of Nedield Superluminally Propagating Electromagnetic Figld®&illiam D.
Walkei(Submitted oré Sep 2000)

A simple experiment is presented which indicates that electromagnetic fields propagate superluminally in
the nearfield next to an oscillating electric dipole source. A high frequencyMi3z, 2 watt sinusoidal
electrical signal is transmittefdlom a dipole antenna to a parallel neBeld dipole detecting antenna. The
phase difference between the two antenna signals is monitored with an oscilloscope as the distance
between the antennas is increased. Analysis of the phase vs distance curageindhat superluminal

transverse electric field waves (phase and group) are generated approximatetuanter wavelength
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outside the source and propagate toward and away from the source. Upon creation, the transverse waves
travel with infinite speed. Téoutgoing transverse waves reduce to the speed of light after they propagate
about one wavelength away from the source. The inward propagating transverse fields rapidly reduce to
the speed of light and then rapidly increase to infinite speed as theyltraeethe source. The results are
shown to be consistent with standard electrodynamic theory.

Comments:17 pages, Presented at Vigier Il Symposium: Gravitation and Cosmology, Berkeley, California,
USA, August 225, 2000Subjects:General Physics (phys.genph); Classical Physics (physics.cfags

Cite as:arXiv:physics/0009023 [physics-gah(or https://arxiv.org/abs/physics/0009023yphysics.gerph] for

this version)

This should have impant practical and theoretical implications.

See also:
https://en.wikipedia.org/wiki/Superlens

"Superluminal Behaviors of Electromagnetic Niealds", Z Y Wag, C. D. Xiong (December 2003)
https://www.researchgate.net/publication/2169792_Superluminal_Behaviors_of_Electromagneti®liear
https://arxiv.org/vc/physics/papers/0311/0311061v6.pdf

"Superluminal propagation of evanescent modes as a quantum effect", Z Y Wang, C.D. Xion, Bing He (May
2008)Annalen der Physik7(5):319- 325 DOI: 10.1002/andp.200710288
https://www.researchgate.net/publication/227708157 _Superluminal_propagation_of evanescent_modes_as_a quantum_
effect

"Apparent Superluminal Speeds in Evanescent Fields, Quantum Tingregild Quantum Entanglement”,
Arne Bergstronmttp:/pubs.sciepub.com/ijp/3/1/7/index.html

"The fact that evanescent waves travath superluminal speeds (cf. e.g. Fig. 4) has actually been verified in

I aSNAS& 2F FlY2dza SELISNAYSy(daszs LISNF2N¥YSR aiAyO0S wmc
group at Berkeley [44], by G. Nimtz et al. at Cologne [20], by A. Ranfagroleadjues at Florence [30], and

08 20KSNAR G #ASyylr> hNBRIFIe® YR wSyySada wonéx gKAOK
superluminal group velocities.7 Let us add also that extended relativity had predicted [50] evanescent waves
endowed with faser-than-c speeds; the whole matter therefore appears to be theoretically consistent."

(Physics Before and After Einsteltditedby Marco Mamone Capria (200p) 272 )

{LISSR 2F 9AYyadGSAYQa ANIQOAGE AY Dw 6+ & I N

But doesndét yé&iGensral Ralativilyprove that gravity propagates at the speed of light?
No. This wassimply a presupposition by Einstein:

CEinstein's gravitational waves do not have a unique speed of propagation. The speed of the waves is
coordinate dependent, as thcondition at Eq.(A.6) attests. It is the constraint at Eq.(A.6) that selects a set
of coordinates to produce the propagation speed c.

A different set of coordinates yields a different speed of propagation, as Eq.(A.3) does ntd bave
constrained byEq.(A.6)Einstein deliberately chose a set of coordinates that yields the desired speed of
propagation at that of light in vacuum (i.e. ¢ = 2.998x1(s) in order to satisfy the presupposition that
propagation is at speed c. There is no a priori reasloy this particular set of coordinates is better than
Fyed 20KSNX» ¢KS a2fS LJz2N1}2A&S F2N 6KS OK2A0S Aa G2
dyrfeara 2F [LDhQa wSOSyid 5SiSOGA2Yy 2 TStepdlJOA G (A 2
Crothers (4 March 201&)tp://vixra.org/pdf/1603.0127v4.pdf
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All the coordinatesystems differ from Galilean coordinates by small quantities of the first order.
The potentiad g goertain not only to the gravitational influence which has objective reality, but
also to the coordinateystem which we select arbitrarille can O pr op a-changes® C 0 C
with the speed of thougland these may be mixed up at will with theendilatory propagation
discussed above. There does not seem to be any way of distinguishing a physical and a
conventional partinthe changesefgy fiThe st atement that 1in the
waves are propagated with the speed of ligi#, h believe, been based entirely upon the foregoing
investigation; but it will be seen that it is only true in a very conventional sense. If coordinates are
chosen so as to satisfy a certain condition which has no very clear geometrical importance, the
speed is that of light; if the coordinates are slightly different the speed is altogiffieeent from

that of light.The result stands or falls by the choice of coordinates and, so far as can be judged,
the coordinates here used were purposely introdutedder to obtain the simplification which

results from representing the propagation as occurring with the speed of light. The argument thus
follows a vicious circlé& Eddington [38 §57]

Reference[38] Eddington, A.S.The Mathematical Theory of Rekaty, Cambridge University
Press, Cambridge, (1963, reproduction of 1923 publication; the paperback edition is from
Forgotten Press arnlle quote is on p. 13031) (If you search the reprint of this book using

Amazon's Look Inside feature, use "viciaticle” for the sarch text.)

The Propagation of gravitational waves, A.S. Edding{October 1922)
https://royalsocietypublishing.org/doi/pdf/10.1098/rspa.1922.0085

a 9skeii had also become suspicious of these waves (in so far as they occur in his sperdialate -

system) for another reason, because he found that they convey no energy. Thegt artgective, and

(like absolute velocity) are not detectable by any ceimable experiment. They are merely sinuosities in
thecoordinated @ a0 SYX YR GKS 2yfeé aLISSR 2F LINRBLI AFGAZY

Here is another one frofinstein, Relativity and Absolute Simultanegglited by William Lane
Crag and Quentin Smith (2008) "Gl obal Position
Flandern

f. . . it is entirely possible that reality is Lorentzian, not Einsteinian, with respect to the relativity

of motion. In that case, physics may have nedgenit when the driving forces are gravitational

or electrodynamic rather than electromagnetic in nature. And that may be the most important thing
that the GPS has helped us to appredate.

OGravitational waves have NODoppler shift NO diffraction linit

The LIGO experimentghttps://en.wikipedia.org/wiki/LIGOQ presume that gravitational waves exist and
that the waves propagate at the speed of. I8t is appropriate to asko the presumed

figrai t at i onal waves 0 Thsaveuld beatrue ifBheypwere physica wavek like
those in light, sound, or water, which carry energy from one place to another. But consider (again)
what Eddington had to say about this:
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"The Propagation of gvétational waves", A.S. Eddington (October 1922)
https://royalsocietypublishing.org/doi/pdf/10.1098/rspa.1922.0085

AEi nstein had al so b e ciosodara theypdcw in bisspeciatdalinatdisgssem) fova v e s (
another reason, because he found that they convey no energy. They are not objective, and (like absolute velocity) are
not detectable by any conceivable experiment. They are merely sinustitiesceordinatesystem, and the only

speed of propagation relevant to them is fAthe speed of

Hence, there is no Doppler shift for such wav
coordinate systeprand are not something phydichikewiseg there are nguch shiftdor electric and

magnetic fields. The INTENSITY of these "field effects” can change with distance (as per the inverse
square rule) but the TIME of the change is the same for all detectors regardless of their spatial

position. The relevant forces here are gravitational or electrodynamic, but NOT electromagnetic.

It follows thatactualgravitational effects do not have a diffractionlimk. Aigr avi ty beamo
belimited by diffraction or scattering effects, bomly by the geometry and precisiconstructiorof
the generatof https://medium.com/predict/eugepedkletnovsimpulsegravity-generato8749bbdc8378

Also, the output energy in the beam of such a generator seemstabhigher than the input
energyused to generate the beam. Possibly relevant here isathatlgravitational motion is
THREE-dimensional, but onlgNE of themotionaldimensions cabe represented iiie conventional
reference system that consists of three dimensions of space and one dimension of progressive time.
There is actually more to gravity than meets the eye!

Is LIGO capable of detecting gravitational waves?

Says Wikipedia

The Laser Interferometer Gravitational-Wave Observatory(LIGO) is a large-scale physics experiment
and observatory designed to detect cosmic gravitational waves and to develop gravitational-wave
observations as an astronomical tool.l] Two large observatories were built in the United States with the aim
of detecting gravitational waves by laser interferometry. These observatories use mirrors spaced four
kilometers apart which are capable of detecting a changelclarification needed] of |ess than one ten-thousandth the
charge diameter of a proton.[

The initial LIGO observatories were funded by the United States National Science Foundation(NSF) and
were conceived, built and are operated by Caltech and MIT.EI4IThey collected data from 2002 to 2010 but

no gravitational waves were detected. https://en.wikipedia.org/wiki/LIGO

TheBeyond Einsteiniew is that this experiment has serious conceptual flaws.

1. If gravitational effects are ndocal (instantanaas)then the gravitational wave will hit all the
detectors at the same instant, even if they are separated by thousands oheriégill e no
phasedifferences in the signal (caused by spatial separation of the detscterseral different
LIGO sites) and hencejo way to triangulate a source.

2. There is evidence thgtavitation is much faster than liglgut even if it were only somewhat
faster, thigype of experimentloes not havéherequired precisionr resolution.

3. There is the so cal drubber ruler probletm wh i ¢ h-knioven classioapeoblém in this kind
of experiment. Théength of something to be measured changes, but the ruler measuring it
changes in like manner. Hence, no change can be detected.
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In the case ofIGO thesuppogdgravitational wave changes the length of the legs. But a
gravitational wave would have the same effect on the light used in the measurement. Light
travelsthrough spacetime, but gravityis spacetime (according to the theory)lf the space
timechange, everything fAi mmer sedo iLlghtivii notthivange s
a special exemption.

4. The experiment cabe confounded byiriding patterns in random noise, which can look like a
signal. The physicists are walivare of this problemna know about common expressions of it
like theparidolia effect https://en.wikipedia.org/wiki/Pareidolialr he resolution can be very
subjective, especially wh psathanthebadkgrougdmase.0 i s

5This is a classic exampl e of idenlbgeKipresti eviem&s b
General Relativity is beyond question, at least in the minds of the taxpaying Qaidictists
must find SOMETHING to justifyhis huge investmenOtherwise their reputations will take a
hit and their funding will disappear.

Whatever LIGO ighought to baletecting it cannot be gravitational waves (even assuming there is
any such thing in the first place

Reference system effcts

Photons have no motion

Einstein said that the photon does not experience the passage of time. Objections to Special Relativity
have been raised on this point because it implies that photons have no trajectory. In other words,
photons are stationarflthough physicists in Academia askhocked when | suggest thisigt

apparently not a new idea:

"There is no physical phenomenon whatever by which light may be detected apart from the phenomena of the source
and the sink . . . Hence from the point ofwief operations it is meaningless or trivial to ascribe physical reality to

light in intermediate space, and light as a thing travelling must be recognized to be a pure invaiigobdgfc of

Modern PhysicsP. W. Bridgman (1960) p. 153)

"According b special relativity the photon is stationary in time and the inertial mass is stationary in space; . . . Since a
photon is bereft of rest mass and it is stationary in time it cannot be a projectile and it cannot have a trajectory;"
http://www.einsteinsmethod.com/Nonlocality.htifitinstein's Method: A Fresh Approach to Quantum Mechanics and
Relativityby Paul A. Klevgard (2008)

But if the photon has no trajectory, how gadrysicists freelynanipulate photons with mirrors, lenses,
diffraction gratings, etc., as though thidyhave trajectories. Therefore, it is argued, Special and
General Relativity must be fundamentally flawed.

The only obvious counter argument is that if the trajectompotbe attached to the photon, then it
must attach to the reference system.iBut thig like saying if the photon were a basketball, the ball
would be stationary anthe court would movimsteadAt first that seemsidiculous.But on second

thought, t remindsusof the bead on the wire illustrations. And so maybe it is not so ridicubuts.
still ??77?

In nonlocal physics, you have to get used to some really weird thinking patterns. Suppose, just
suppose, that we require the reference systedn tbe moving instead of the photon. What would be
required? Two things seem to be clear: First, because the photon can be deflected in any direction, the
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reference system must be moving in any and every direction. Secondly, photons move at the speed of
light. If the photon is to be stationary, then the reference system must be moving at the speed of light.
Are thoseinsurmountable requiremefits

No. The concept of temporal motion makes it all possibtehas already been explained, gravitation,

is nondirectional temporal motion¥&%). That means that the reference system actisathoving in

al | directions simultaneousl y. I f | jump out o
forces acting on me. |  aamper Hinstan). It i8 thenEarththatdéhéen r e f e
moves up to meet me (as per Einstein). But if | jump out of a tree from another spot on Earth
diametrically opposite to the first one, the same thing happens. In fact, | could do this anywhere, and
get the sameesult.Even though the motions are opposite in the vectorial séreseare still non

directional (sclar)The Eartld the reference system we are using engaged in the very kind of

motion that is needed to assign a seeming trajectory to the photoity esaequired.

That gravitation acts in all directions halsobeen shown by experiments performed by Calella
OverhauserandWe r ner ( t h e . Th€Q3dad eentutran interfedometer to show that gravity

has an active horizontal componentotherwor ds, t hi s means that gravi
di mensionso, but the effects of only one of th
system.

Ok. Now how do we get a laboratory to move at the speed of light. Simple. We attaghrithto

Again, Earth has that/s’ temporaimotionWe can assert that thie refer
space but that it moves at the speed of lightime.That means that even though gpatial

coordinate remains fixed, thiene coordinate assoaied with that position continually changéghen

| sit stationary in a chair, | am actually still moving, because time is progressing, and my time
coordinate keeps changinye sense this intuitively. All we need to say is tiraeis progressing at

thespeed of lightRemember that equation with the gamma factor (above). It said that all things

move at the speed of light, and that the total speed is composed of a temporal speed and a spatial
speed. Compared to the speed of light, the spatial speedkxrieis nearly zero. Hence, the vast

majority of its motion is in time, and that is in fact the meaning/sf t

So when a mirror, moving at the (temporal) speed of light, collides with a photon, the photon is
reflected (e-emitted from the mirror, btit itself does not move in the fundamental picture. Instead

it is the mirror that does the moving, dond it
the whole patiio reproduce what we see in the laboratory. Because the @nwevenhing else)s
moving in every fimotional dimensiono, this regq

This is so conceptually weird the reader might be helped by this illustration:

First, picture a locomotive sitting on a railroad track. The locomotive has no steeragj aid can only
move forwards or backwards. Any directional changes it experiences are determined by the track it sits on,
and by the various track switches it encounters.

Second, visualize the locomotive as completely stationary. We could say thatésirbut it is really the
track that does the moving.

This is how we have to view the photon. It is fundamentally statio(iargpace and in timeBut it

appears to be moving and switched around by mirrors and lenses, yasgiart of a gravitationaystem,
are doing the actual moving.
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The static Aether was not detectable

There is yet another consequencehts hondirectional, norvectoril, scalar, isotropic, motion the

Earth is engaged in. Remember the Michelstmley experiment? It attempted detect the absolute
motion of the Earth through the Aether, which was supposed to be some sort of invisible substance
which filled the Universe as a medium for ligitivesand which was thought to be stationary. But as
the Earth movedAat dbend wi né 0S bydhis clever bx@erirdentt e ct e d
Physicists then concluded that the Aether did not exist, nor did absolute motion, and that all motion
must therefore be fApurely relativeo.

This experiment depended on vector addition of velog¢itiesthefundamental or fAabsol ut eo
motion of the Earth iscalar(in all directions, like an expansion). The design of the experiment was
simply not capable of detecting this kind of motitime nondirectional motion described here would

affect the pgyendicular beams equally, and result in no fringe shit.er e may st i | | be
specific structure of space and time), but it must be a dynamidjirextional one, quite unlike the
static Aether of the 1800 stthe Speea ofdighthae Ethetts likeme mu s
thewires in thewire/bead illustration, but with the wires moviogt of bead instead of inward.
Objects with mass move fianti o to this outward
Andwe callthatmbi on HAgravityo.

(Afternote: there are claims that a small fringe shift was indeed detected but got buried by institutional politics because of piewaibbgut

Relativity. ReadMichelsonMorley: was it really "null"by Jeremy Fiennesitps:/www.academia.edu/44838680/Michelson_Morley was_it_really n@ind

fiRelativistic Interpretation (with NoeZero Photon Mass) of the Small Ether Drift Velocity Detectetliyc hel son, Morl ey ,and Mill e
APEIRON Vol.4 Nr. 23, Apr-July 1997 http://redshift.vif.com/JournalFiles/Pre2001/VO4NO2PDF/V04N2VIG.PDFAbsdlute velaity of earth

from our stationary MichelseMorley-Miller experiment at CIF, Bogota, Colombia (presented at PI&RT7 at Bauman University, Moscow, but not

included in the Proceedingector A Muneréhttps://www.academia.edu/41459778/Absolute_velocity of earth_from_our_stationary

Michelson_Morley Miller_experiment_at_C|My gut feeling is that, because rotation isalote, thidoose end may have somethingdmwith
rotation)

What about the phot@nt has no mass. It is therefore motionless, as we have already condlbded.
photonis sweptalongn t he #f E x poarn sfi Eviee r Egtikbreeteadl & hiee, having no
motion relative to it The photon does not experience the flow of time, and does not even experience
the flow of space. Photons dtexdamentallystationary!From its own standpoint, it pops into

existence and goes out of existence in onglsiact.

Thespeed of lightisinvariant in a vacuum

If space and time are thrdamensional (as has been noted), then all things must have a location in
spaceand a location itime. Because the photon has no independent motion, it is locked into a

locaion in space and in time and the Expansive Ether moves these locations away from their original
locations. The speed of separatinrthe underlying realitys the total spatial separation divided by

the total time separation. If two photons progressctyreway from each other, the spd thus

calculated becomes 2/2/4, 6/6, etc. which always reduces to 1/1, the speed of Ngit¢. that the

speed is constant, even though the values in the numerator and denominator are continually changing.

BeyondEinste_7th_ed.pdf 26/ 232


https://www.academia.edu/44838680/Michelson_Morley_was_it_really_null_
http://redshift.vif.com/JournalFiles/Pre2001/V04NO2PDF/V04N2VIG.PDF
https://www.academia.edu/41459778/Absolute_velocity_of_earth_from_our_stationary_Michelson_Morley_Miller_experiment_at_CIF
https://www.academia.edu/41459778/Absolute_velocity_of_earth_from_our_stationary_Michelson_Morley_Miller_experiment_at_CIF

TheEPRparadox is resolved

Suppose the two photons in the above example were created in the same event, that is, at the same
tme This can be done by Adown conveThéetwngo one
photons then separate in space (in theéedrof the reference system) but they still remain in the
sametimelocation. An action on one photon can therefore produce an instantaneous action on the
other photon, even though they may be separated by miles or light years of space. This seems to be
the resolution of the EPR paradox, and Einstei

| think Einstein wouldhavebeenthrilled.

Seealsoii nverse EPR paradoxo.

The Twin Rradox is resolved

Anyone whaostudies Special Relativity soon encoustbe Twin Paradox. This one has all sorts of
versions but here is the essence: One twin stays on Earth and the other goes away in a rocket ship at
some significant fraction of the speed of light. Upon his retwerhds agetéssthan his twin on

Earth.

But this is not the official paradox; this is just a simple prediction of Special Relativity. The paradox
is thateithertwin can be viewed as being younder older)than the other, because the motion can
only be ‘purely relative". The fact that tlemuseof one type of motion can be distinguished from the
otheris irrelevant to the paradox.

Observations of muon lifetimes and actual experiments with clocks do indeed show that clocks

moving at high speed run slowerh an t hos e t h &8utthiais aly fiius of eldcks thata r y 0 .
measure time. Remember that gamma correction factor? It shows that there are two kinds of motion:
temporal motion and spatial motion. If you are going to mix these two kinds of mibt&myou need

to have two kinds of clocks: one that measures the flow of time and one that measures the flow of
space. At high speeds the flan+time clock slows down, but the floaf-space clock speeds up; at

low speeds the opposite is true: time pesieat its regular rate, and the flow of space is essentially
zero. To get the total amount of fAprogressiono
be added together with a Pythagoréan k e A o r t hAcemlingad this reasomndoth twins

age at the santetal rate, but thdifferent kinds of clockndividually show different timedf the

comparison is donketween the two different reference syst@nasie on a time clock and one on a

space clocli then the ages will conflict.But back on Earthyith one reference systethey will be

the same age. And so there is no paradox.

What is needed here is &orthogonal suntlocko that incorporatebothtime and space progression
effects. The effects dfothlocal and noflocal behawrs need to be taken into account.

(Here is another variation on the TwinarBdox: Two identical twins of the same height walk away
from each other. Each sees the other as "shrinking in the distance". Which twin deeas the
shrinking? Is this an actuaffect (a change in physical dimensions)? Or is it just a reference system
effect (a matter of appearances only)? What happens when the twins come back together?

Al have more insidhsalm11B:8n al | my teacherso
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Accelerated reference system effest

Apparentbending of lightby a gravitational field

Einstein used an elevator to illustrate his Principle of Equivalence in General Rel&tratlyrinciple
can be stated adA homogeneous gravitational field is completely equivalent to a uniformlylereted
reference frameé In layman terms, thaheans thagjravitational acceleration is equivalent
(indistinguishable) from ordinatynearacceleration.

This is important because, althouglo me of you dondét know it, you
reference system. When you stand on the fl oor oc

at 9.8 m/set; If this were not the casgou, and everything else would be floating aroimgldethe
room.

People understand elevators more reatlilptn  gr avi t ati on, so wedol |l sti
with a few Space Age modifications.

So if you were in a closieroominside a rocketshipand your acceleration meter (bathroom scales)
indicated aracceleration of 9.8 m/sécyou would not, fronthis one piece of information, be able to
tell whether the rocketship was accelerating in outer space or whether it was still on Earth.
(Presumably nobody is performing the Cole€llaerhauseerner experiment which would detect a
horizontal component akal gravity) This is shown in the illustration below. (The blue stuff is a
stream of water squirting out of the wall.)

The “Einstein Elevator”

[

Rocket engine accelerates Earth gravity accelerates
elevator at 9.8 m/sec? elevator at 9.8 m/sec?
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Rocket engine is shut off. Everything in the
el evator is in dAfre
Ainertial r echuse tleerec e
is no acceleration. The stream of water
goes straight across.

| used a stream of water in these illustrations because it is intuitive. Einstein usadadighas
shown below.

Sl

e m

[\

Here a light beam shines la&-right across the elevator which is being accelerated by a rocket engine
(the curvature of the light beam is greatly exaggerated).

Note the following effects:
1. The light beam seems to bedwvnward.
2. The source of the beam, when viewed from the right end, seems to be displaced fr@n Sto S
3. The curvature adds extra length to the path.

It is important to understand the three effects noted in the illustration.
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Effect #1: The light bea, or pulsedwater stream if you willis actually going straighelative to
an ordinaryreference systemutsidethe elevatarOnce it leaves the accelerating source at the

wal | , there are no

mor e

f or c e raanc(tejtreg on i

reference system) is still accelerating. Its vertical velocichanging and no longer matches the
(zero) vertical speed of the (detached) wakeran observer in the roonie waterappearsto be
moving on a curved path, but this is daghe accelerating room, not the water itself.

Effect #2: The image displacemeshould be intuitively obvious

Effect #3: Tle extra path length shoulte intuitively obvious

These effects will still occur irrespective of the source of acceler@ranity or the rocket engine).

Gravitational lensing or image displacement

Effect #1 in the elevator has an equivalent in astronomy. Starlight seems tsl@irthgin the
presence of a strong gravitatiofii@ld such as that near the S@we the illistration below.

Apparent position
of star

* SSm.as

Actual position
of star 4

or magnification ffect,

“Deflection” of starfight near the Sun

*ﬁ\

The Sun’s intrinsic gravitational motion moves It “towards” all lecations in space,
occupied or not. This includes the trajectories of starlight. But from the
perspective of Earth, the Sun appears to be stationary, and the starlight therefare
appears to be deflected inward, giving the appearance of a “gravitational lensing”

Earth

In General Relativity, the effect is supposed to be due to the presence of mass causing a warping
spacer.e@arnd tthrei < ra #owcan mabkogngblateold aft | on o0

ef fect on

space and warp it? This is like éxiping a mystery with an enigma.

A much better explanation is simply that of effe2ti#n

directional motionlt is that /s’ thing again.

When starlight passes the Sun, the Sunasv i n g
our telescope seeBut from our perspectivehe Sun is stationary and h e
di spl aces

i nwar do. Thi s

t .

Ei nst e lifthédascelerdtienvsat or .
upwards, the displacement of the source is upwards. If the acceleration were sideways, the
displacement of the sourceould be sideways. What we need is an elevator that accelerates in all
directions simultaneously. But Aha! That is what we would call gravity. Remember it is a non

At owar id hetwadmensisnsthat | i g
starlight 1is
the I mages | nivaleriite st ar

a magnification effectThe light is notactuallybent. Theapparenbending is just a reference system

effect.
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The effect near the Sun is only about an arcsecond of deflection and is difficult toFemteaire

precise measurements havedrae possible with radio astronon#yradio source that is 90 degrees

away from the Sun will show a deflection of a maittsecond very small but still detectabl&@hese
observations are within 1% of Einsteinds predi

If you still have trouble visdeing all this, it might help to create your own version of curved space.

When | was a kid, | went to a school that had a miniature pggryr ound. We ki ds wou
play "catch" on this rotatingmergo-6 r ound by t hr owi nlge centerboaahotherst r a i
kid. To an observer on the ground, the ball traveled a straight path once it left our hands. But to us

kids on a rotating platform the ball's path was strongly curved, and was very difficult to catch. The

same effect could be produceg a kid on the stationary ground throwing a ball to a kid on the merry
go6round. We understood these effects because t
But if we did not know the merrgo-6 r ound was rotating,tsomeotheoul d h
explanation. It probably would have been something like "Space becomes curved in the vicinity of
merrygo6r ounds "

Shapiro time delay

In the 1960s Irwin I. Shapiro predicted that there would be a time delay introduced into the round trip
time of radar signals as they reflected off a planet passing behind a massive body like the Sun. The
delay would be caused by the warpage of space due to the presence of the Sun's mass. (Shapiro,
Irwin. I., 1964,Physical Review Letterd 3: 789;Shapiro, Irvin I. et al, 1971 Physical Review

Letters 26, 1132) . This was another good test of General Relativity

The tests were originally performed by reflecting radar signals off the planets Mercury and Venus.
Decades latethe use of a transponder on th&ikg Mars lander greatly improved the precision of
the time delayneasurement. See diagram below:

Orbit of
spacecraft

Round-trip
time

J 200 microseconds

Time

As a spacecraft moves behind the Sun, the roundtrip time (shown greatly
exaggerated here) of its radar tracking signal becomes increased by hundreds of
microseconds beyond that accounted for by the orbit itself. This additional
delay ("Shapiro time delay") is believed to be due to the warpage of space in
the vicinity of the Sun. (See The New Physics, Paul Davies, ed. 1989, p.14)

The 200 microseconds is the radar distance equivalent of about 40 miles (roundtrip). So this is like
saying that the spacecraft, with a planet attachédjtonped 20 miles out of its normal orbit as it
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passed behind the Sun. The observations are "explained" by claiming that the Sun's mass causes a
warp in space, and consequently the path of a radar beam passing near the Sun has to go through
space that istretched out, and this causes the additional time delay.

You have probably seen the illustrations of this effect. They show a rubber sheet stretched out across
a hoop (like the top edge of a garbage can). Straight lines are then drawn on the stweedimts

pass near the center of the sheet, and others are closer to the edge. A weight is then placed in the
center of the sheet. The sheet deforms downward, with the greatest deformation being tdrthe cen
The lines are still at their same positiarsthe sheet, but the ones near the center are stretched out
longerthan the ones near the edgé@$ie time delay for a radar beam is thus due to a change in the
geometry of space itself, not to fluctuations in the orbital path, and is greatest fopsitnsagrazing

the Sun.

But there is a better explanation for this eff
warps in space. This situation involves effect #3. In the elevator, the path of the light beam is actually
straight, but theccelerationof the elevator and the observer within it, causes the path to appear

curved. In the reference system, the curve adds extra length to the path, and therefore a time delay
beyond what would be expected.

Gravitational redshift/blueshift, kinematic time shift

Experiments by Pound, Rebka, and Snyder at the Jefferson Physical Laboratory at Harvard circa 1960
have verified the existence of the gravitational redshift/blueshift effect to within one percent of the
theoretical value. Those fascinatiegperiments were done with an extremely high resolution energy
spectrometer that utilized the Mossbauer effect in iron 57

The conventional explanations for the gravitational redshift and kinematic time shift are still valid,
and arellustrated here onlfor completeness. Note that the exptions are actually intuitive, as is
most of GR

Gravitational Redshift / Blueshift

- Blueshift:
. s on ceiling, detector on floor

Here the elevator is accelerating upwards
into the emitted beam. This will cause the
photons to be detected with a blueshift.
Seemingly, they have acquired energy by
“falling” in the elevator. But the effect is
actually due to the detector being
accelerated upwards towards the photon

'@

path.
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Gravitational Redshift / Blueshift

e 2 Redshift:
. mitter on floor, detector on ceiling

Here the elevator is accelerating upwards
in the direction of the emitted beam. This

1 will cause the photons to be detected with
/ — a redshift. Seemingly, they have lost
_/ \ energy by “moving against gravity” in the

elevator. But the effect is actually due to
the detector being accelerated away from
the photons.

Do temporally accelerated electric charges radiate?

Spatially accelerated electric charges produce electromagnetic radiation, but temporally accelerated
chages do not; they experience acceleration, just like | do when sitting in a chair (yet neither
changing direction nor speed), but such charges do not radiate. Says
https://mathpages.com/home/&th528/kmath528.htm

Does A Uniformly Accelerating Charge Radiate?

. . .if we accept the strong Equivalence Principle (i.e., the equivalence between gravity and acceleration), the simple
idea that radiation is a function of acceleration becomes pmaltie, because in this context an object can be both
stationaryandaccelerating. For example, a charged object at rest on the Earth's surface is stationary, and yet it's also
subject to a (gravitational) acceleration of about 9.8 /$eseems safe tgay (and it is evidently a matter of fact)

that such an object does not radiate electromagnetic energy, at least from the point of vistatidrary observers.

If it did, we would have a perpetual source of free energy.

... the fact that a chargedricle held stationary in a gravitational field (and therefore undergoing constant proper
acceleration) does not radiate. For example, in Feynman's "Lectures on Gravitation" he says "we have inherited a
prejudice that an accelerating charge should rddiatel then he goes on to argue that the usual formula giving the

power radiated by an accelerating charge as proportional to the square of the acceleration "has led us astray" because it
applies only to cyclic or bounded motions.

. .. the radiation reéion force (and therefore the radiated power) is proportional to the third derivative of position, so
if the particle is undergoing constant acceleration it does not radiatéf this is true, why do we so commonly
regard radiation as being stricllyfunction of acceleration?

(For the readés enlightenment, the first derivative of position is velocity, the second is acceleration,
and the third i®ftenc a | | e dthefatter isdmetimeseenon T shirtasn mathematical fornas an

engineeringjkeas i n fDWB/MC6Ot) be a d

A charged particle and anamarged particle of the same mass will fall at the same rate in a

gravitational fieldi Par adox of radiation of charged parti
https://en.wikipedia.org/wiki/Paradox_of radiation_of charged_particles_in_a_gravitational field
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Closely tied in with this equivalence is the fact that gravity vanisheserfdte . . .
Putting together these two basic facts of general relativity and electrodynamics, we seem to encounter a paradox. For if

we dropped a neutral particle and a charged particle together in a gravitational field, the charged particle should begi
to radiate as it is accelerated under gravity, thereby losing energy and slowing relative to the neutral particle.

But again, a charged particle will radiate only if it undergoelsaamgein spatial acceleration. It can
be achange of spatialirection (as in charges oscillating in an antenna), or a change in the magnitude
of acceleration itself (Ajerko). Note that in

See also:

"Does A Uniformly Accelerating Charge Radiatdf®tp://www.mathpages.com/home/kmath528/kmath528.htm

The Feynman Lectures on PhysiEsynmanet al(1964) Vol 2, p. 287)
https://www.academia.edu/28997137/The_Feynman_Lectures_on_Physics VOL2

Neutron Interferometerreveals horizontal gravitatonal effect

First a bit of background about this type of interferomefiesstrated below

neutren
T ox

v |Detecior

Height
separation in
gravitational ]
Beld

Apparatus canhbe
retated around the
axds of he inc aming
. beam so as to alter
e the height of the

i upper beam inthe

gravitational field.

eanm neutron
splitter mirrer
AN

Schematic of a Mach-Zehnder type of neutron interferometer. Low energy
neutrons enter from the neutron source at the left essentially one at atime . Each
beam splitter reflects neutrons with a 50% probahbility. The first beam splitter splits
the incoming beam into vertical and horizontal components. The second beam splitter
coherently recombines them and passes them into the detector where they are
counted. Mote that each path is classically indistinguishable from the standpoint of
the detector. Also, each path has a vertical segment over which squal work 1s done
oty the neutron by the gravitational force. And each path has a horizontal segment
over which no work is done. The apparatus can be rotated about the axis of the
incoming beam so asto change the height of the upper segment in the gravitational
field

The object of the experiment is to determine if the neutron count is affected by the
height of the upper segment in the gravitational field If so, then it is being affected
by the gravitational pofenfial, not the gravitational force. Thisin turn would suggest
that gravitational and inertial mass are nof equivalent

The MachZehnder inteerometer is one of several types of optical interferometers. Schematically it
looks much like the illustratioabove except of course it uses light instead of neutrons. Light comes

in from the left and is split into a reference beam and a test seetomn @ he upper horizontal

segment will have some sort of test apparatus inserted into it. It might be a simple tube (large or
small, long or short) which has windows on each end. The test section is commonly used to study the
flow of gases and is often adion of a wind tunnel, or a shock tube. The reference beam and test
beam are recombined and form an interference pattern at the detector, which, in the case of an optical
interferometer, could be a viewing screen or a photographic plate. Interfer®aretary sensitive

to minute changes in path length differences between the reference and test sections. The differences
are caused by density variations in the gas due to flow patterns in the test section. What the observer
will see is a series of frigg a pattern of fuzzy dark lines that may look like curves or nested

circless that correspond to the flow contours of the gas.
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For instance, this type of interferometer has been used to study the behavior of plasma in a tube. The
tube is something like a oamon fluorescent light tube with clear windows at each end, and with a
magnetic coil wound along the length. It is placed in the test section. The interferogram with the
plasma and magnetic field off, is a series of parallel lines. When the plasma aredioi@gd are

turned on, the pattern of parallel lines then shows a series of fine, nested concentric rings embedded
in it, which represent the "pinch" confinement of the plasma. C¢es Eugene Hecht, 2nd ed.

1987, p358359).

For the case at handeutrons are used instead of light. Neutrons, like all particles, also have wave
characteristics. The neutron wave function can be computed for an interferometer and used to predict
the relative number of neutrons that will appear at the detector (a gdont@ispecified

circumstance. Neutrons have mass, and in this case we want to see how the presence of a gravitational
field affects the neutron when it movesrizontallyin the field. Classical physics predicts that it will

not be affected. Quantum pliys predicts that it will be, because the wave function has a potential

energy term dependent on tieightof the neutron in the field. The apparatus depicted schematically
below compares the behavior of two neutrons following paths that have a hefigitendié in the

gravitational field.

When the experiment is actually done, the neutron intensity is found to vary periodically with the
height of the upper horizontal section. This can be seen in the following diagram:

Results of Neutron Interfero meter E xp eriment

Fooo

Go00

a000

afon

a0a0
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(7 minutes per data poind)

1000

-50 -40 -a0 -20 -10 o 10 20 a0 a0 a0

Interferometer orientation

See And Fet it Moves, Mark P. Siverman, 1993, p. 195-1% for a discussion.
Note: the graph shown & an app roximation of the ac tual one.

This result is releva to studies of gravitation:

"The observation of this neutron interference phenomenon . . . demonstrates convincingly that the Earth's gravity can
affect the motion of elementary particles under circumstances where it is not the gravitational férbetitded

difference in gravitational potential energy, that has direct physical significance. Interestingly, it illustrates ag well th
the equivalence principle [of gravitational and inertial mass] may be of questionable validity in the realm ahquantu
mechanics."” (For a discussion of the particulars AsekeYet It Moves: Strange Systems and Subtle Questions in

Physics Mark P. Silverman, 1993, p. 1998)

The effect is as though a gravitational field has a kind of "index of refraction for oegsstient on
heightin addition to manifesting a gravitational force. This effect might remind us of the interference
effect that occurs when light is reflected from a pane of clear glass (see the third illustrétien in
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mystery of interference As the glass is made thicker and thicker the reflectivity cycles from 0% to
16% then back to 0% then back to 16% and so on. Similarly, as the neutron interferometer is tilted
about the axis of the incoming beam so as to change et loé the upper horizontal beam in the
gravitational field, the number of neutrons detected by the counter cycles from a maximum to a
minimum, then back to maximum, then to minimum, and so forth. It is as thougatthlepgth in

the upper sectionverechanging as the apparatus is rotated.

The results indicate that the neutron has a gravitational effect operaaivéhiree linear dimensions
of spacesimultaneouslyOnly one of these can be readily depicted by the reference system.

Normally we would ot be concerned about this effect. With ordinary massive objects the effect

cannot be seen because the wavelength is too small. The wavelength of the neutron in this experiment
was 1.4 Angstroms (essentially that of a thermal neutron at 300 K) This isuaiigto interatomic
distances in a crystal lattice, which in turn makes suchatsyssable for neutron mirrorsn

contrast, a one micron speck of dust with a mass &t Kand moving at a velocity aihe mm/sec

has a wavelength 08.6 x 10° Angsroms. This is about a million times smaller than the interatomic
distance. For something with the mass of a bullet, the effect would be utterly undetectable.
Gravitational and inertial mass would therefore be equivalent “for all practical purposes."

Thiskind of experiment needs to be repeated with neutrons and atoms (such as hydrogen and helium)
that have beesgpin polarized(SeeAre gravitational mass and inertial mass equivalent?

Perpendicular (or radial) reaction forces

Gravitation isnon-directional motiorin three dimensions. What would happen to an object if one
dimension of these motions wasancelled or countetbalance@

A fimotion cancellgy (my own term) isa scheme that can be used to cancel (or counterbalance) one
motion of a multidimensional motion so that the other motions, which are usually not apparent,
become manifest. The resultant motions are perpendicular to the motion used for cancellation.

As appled to gravitation, it means that a canceling motion (or "forcafl)be applietb a stationary
object, and it will begin moving (or exerting a forcetin the direction of the canceling motion, but
in a directionperpendiculatto it.

To get a betteintuitive feel for this, consider a ngachnical example. It consists of an ordinary
spool of thread, a pin, and a card (a business card will do) assembled as shown in the illustration
below. Hold the card on the bottom of the spool (using the pin tercieim the hole) and then blow
air down the shaft with your mouth. While you are blowing, move your hand away from the card.
What do you think will happen?
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The spool and card demonstration

Press the card aganst the spool wath
your finger. Then blow air through the
spocl from the top and remove wyour
finger. The card will remain on the
bottom as long as you are blowing ar
through the spool.

As every kid who has tried this in an elementary science kiesgs, the card will not be blown off

the spool. It will remain attracted to the bottom as long as air is blown through the hollow shaft of the
spool. This little experiment is used to illustrate the Bernoulli and Coanda effects of moving fluids.
The prirtiple has widespread applications in industry. A few obvious ones are carburetors in cars,
steam jet gjctors used for refrigeratioperfume atomizers, and Bernoulli wands used by the
semiconductor industry to lift and move silicon wafers without toucthiagircuit side (not to be
confused with vacuum wands, which are used on the backside).

How does it work? The card is normally bombarded by air molecules coming from all directions and
having every orientation. Each ricocheting air molecule has a mamer@mponent that is

perpendicular to the face of the card. All these components add up to produce a pressure on each face
of the card. As long as the card is fully immersed in air and the bombardment is random, the pressures
will be equal, and the card é® not move.

But when the card is placed near the spool, and air is blown through the shaft, the pressures become
unbalancedThe air flow bends parallel to the surface of the ¢amd the perpendicular component

on the spool side is literally "blown ay" (partially). The perpendicular component on the other side

of the card is thus unopposed, and an unbalanced pressure develops which moves the card towards the
spool. The harder you blow, the more firmly the card moves towards the spool. (The pinkeiegdy

the card from sliding sideways.)
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/ Why does it work? And where 1s the “canceller” mutimh

The card normally has air The airflow that iz forced

molecules impinging on it to flowr parallel to the top

from all directions on all of the card iz the canceller

sutfaces. These transfer motion. It “blows flat™ the

momentum to the card. wvertical component of the

But the momentum momentum on the top. The

transferred to the top 15 NIESSULe 15 0w

balanced out by that being unbalanced, and the card

transferred to the bottom. moves upward. /

Note that air moving in two dimensions, in a plane parallel to the card, has caused the card to move
perpendicular to the air flow. It has made apparent the existence of an effect that is otherwise not
observableOne motion is used to cancel a hidden motion; the "canceller motion" does not directly
produce the resulting motion, but allows an existing motion to become manifest. If you could repeat
the equivalent of this experiment in the vacuum of outer spaceattievould simply be blown off,

as there is no opposing motifrom air molecules.

See also

https://en.wikipedia.org/wiki/Coand%C4%83 effect
https://en.wikipedia.org/wiki/Magnus_effect
https://en.wikipedia.org/wiki/Trench_effert

Moving matter through space

Let's now try a more tecioal example involving gravitational motiowe can move a metal bar
through space as shown below.

!
E=—my
2
A gravitatingmetal baris The metal bar iz a time structare and
moving towards all other can he moved through space, thereby
locationisin space in all producing a velocity.

thtee ditnensions.

The expressionfor energytakes the
form shown

BeyondEinste_7th_ed.pdf 38/ 232


https://en.wikipedia.org/wiki/Coand%C4%83_effect
https://en.wikipedia.org/wiki/Magnus_effect
https://en.wikipedia.org/wiki/Trench_effect

Moving space through matter

A variation if possible herdnstead of moving the metal bar through space, werzarespace

throughthéb ar .
move through the bar.

Electrons are a space strachare, Moving
space through a time stracture likewize
produces a weloecity, The exyression for
energy takes the same form as that for
moving atime stucture through space.

El ectrons, it turns out , ar e
|
radinl free
deme
. [ b
UL— LIJ elmert.

Motion of the electron space partially
cancels the “towards” motion of the bar
inone ditmension. This leaves tuo
dimmensions of gravitat onal motion
active radially. Thisishow an electric
cwrrent procuces a "magnetic” force.

Aspin
on i s

The motion of
residual twedimensionalmo t i
from electric currents

spaceo in the bar

Aspin

parti al

wh at (t¥°% This & hdw magmaiafialds arise 0

A little thoughtcan reveal an inverse effedhe bar can be moved thru a magnetic field to generate a
current.However there are some generally unapiated details regarding this phenomenon. See:

https://en.wikipedia.org/wiki/Faraday paradox

https://www.esotericscience.com/Matjsen.aspx

It is also illustrative to compare the space/time dimensions/o&ndLi? . Both must reduce to the
dimensions of energy.rergy is t/sand mass is}#s’. If electron current is space per time, then the
dimensions of_ (inductance) must k&s, which is the same as that for mass. This makes perfect
sense: the nature of the bar is not changed by moving it through space, nor is it changed by moving
space through the bdfee also Feynmahectures Vol 2, p. 1712)

(An Aside: This raisesrether questiordypothetically, mass, inductance, and inertia have the same
time/space dimensionk.has been demonstrated that a massive, rapidly spinning object, such as a
flywheel, can affect the inertia of a nearby object. Could this also affeetdbiical inductance of

say, a transformer core, or an inductive eletie an electronic oscillatoN¥hat effects would inertia
reduction have on a homopolar generate@ Gravomechanical Effectbelow)

In this example, the bar is moving in all three dimensions of extension space simultaneously. (This
multidimensional motion abneobject is somewhat difficult to visualize, and you might need to

BeyondEinste_7th_ed.pdf

39/ 232

S


https://en.wikipedia.org/wiki/Faraday_paradox
https://www.esotericscience.com/Magnetism.aspx

review the aboveectionaboutNon-directional motior) The motion of the electron space through the
bar "cancels" the spatial motion of the bar in one dimension. The other two dimensions of the
gravitational motion are still active and act perpendicularly (radially) to theawisgf the bar. This
resultant is a still a scalar motion and will bemmanifest with another object posseng the same
type of motionHence, two wires so treated will be moving "towards" eaztbler. This is an effect
thatwe call ‘electremagneticattractiori'. Also, because it is twdimensional, the resulting motion is
"orientable" in the context of a gravitational reference system.

Moving electrons through a magnetic field

Here is yet another example:

In your TV seta magnetic field bends the path of an electronina
direction that is perpendicular to both the direction of the field
and to the original electron path. It hasa motion canceller!

An electric field is scalar motion in one dimension. & magnetic
field iz scalar motion in two dimensions. These are not motions
of the same sort and cannot couple. Hence, a statfonary electron
iz not affected by a stationary (and unifortn) magnetic field. For
the deflection effect to appear, there rust be relative motion.

"The Paradoz of Relative motion: It is interesting to note that two ohservers in motion relative
to one another may correctly measure different electric fields. If their relative welocity is stnall
compared with the speed of light . . . both will ohserve approximately the same total force
acting on a charge moving inan electromagnetic field, but they will disagree on the divisionof
thiz force into its electric and magnetic components." —Mmiroduction to Electromagnetic
Fields and Waves, Charles A Holt, 1963, p. 69

Thin ahout that next time you are hored witha TV program! ©

Railgun recaoil
An effect similar to thaimplied bythe illustration above has been seen in rail guns.

iDTI C ADA473387: An Investigation of Defdmse St at i
Technical Information Centef2007-06-01) https://archive.org/details/DTIC_ADA473387

An interesting debate in railgun research circles is the location, magnitude, and cause of recoil forces, equal and
opposite to the launched projectile. The various claims do not appear to be supported bypdireneatal

observation. The goal of this research paper is to develop an experiment to observe the balance of forces in a model
railgun in a static state. By mechanically isolating the electrically coupled components of such a model it has been
possible & record the reaction force on the rails and compare that force with the theoretical force on a projectile. The
research is ongoing but we have observed that the magnitude of the force on the armature is at least seventy times
greater than any predicteduad and opposite reaction force on the rails.

In other words, there seems to be some "missing recoil” in connectioradi#h electromagnetic
forces.Investigating, | found this commerquyoted in part; enjoy the controversy) on the Internet
(http://sci.teckarchive.net/Archive/sci.physics.research/20@3msg00010.html

"There is very little room for skepticism about the paper. Large scale tests performedJsy Mavy of a prototype

rail gun involved a 3.35 Kg projectile with a muzzle velocity of 2520 meters/sec. This gives a momentum in excess of
8000 Kgmeters/sec, enough to send a 200 Kg rail gun backward at over 40 meters per second. A conventional gun
with similar performance would require a massive and extensive recoil absorption apparatus. There is none needed
with a rail gun. . . ("Rail Guns don't recoil”, Canup, Robert E., December 2008)
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And this:

AN Experimental Study of Electromagnetic Loremzl &Rail Recoib, Michael J. PutnantDecember
2009 https://web.archive.org/web/20150924130034/http://www.dtic.miiget
doc/pdf?AD=ADA514371

"Force measurements show that the force on the armature increases as the square of the current while the indicated
reaction force on the rails is an artifact of the experiment. These recoil forces measured <1% of the force on the
armature. We conclude that thexoil, or corresponding equal and opposite reaction force to the force on the armature,
is not seated in the rails."

The | iterature shows some confusion over the a
railguns?o0 It is apparteadl yoNODhefiaquiabnaod obpep
physics would lead us to believe. That is, it is not paralleitseated ithe rails. The reaction forces

are perpendiculgsideway$, and cancetach other out within the fame of the glund that equires

a very strong frame:

"The rails need to withstand enormous repulsive forces during firing, and these forces will tend to push them apart and
away from the projectile http://en.wikipedia.org/wikRailgun

Some people may have a hard time accepting this because they are simply not familiar-@tialnon
physicsor electrodynamicsThe concepts are just too couniatuitive for them.

Poynting vector and a charging capacitor

The motion cancelledea can also give us insights on physical concepts that otherwise seem to be
flat-out weird One class of problems of this sort involves the Poynting vector. This v8etasc? E

x B, tells us how electromagnetic energy flows in space. It is often encountered in discussions about
the properties of light, but it applies to other things too, like electric current in capasliéctsc

current ina resistance wire, magne&dmbinedwith static charges, and so on. It often implies some
surprising, and seemingly awkward things. Here is a textbook examplé-&gnman Lectures on
Physics:

"Now we take another example. Here is a rather curious one. We look at the energy flapatitor that we are

charging slowly. . . . There is a nearly uniform electric field inside which is changing with time. . . . So there must be a
flow of energy into that volume from somewhere. Of course, you know that it must come in on the chargihg wire

not at all! It can't enter the space between the plates from that direction, beésupsependicular to the platds;X B

must beparallel to the plates.

You remember, of course, that there is a magnetic field that circles around the axis wheadherdésgharging. . . .

Its direction is shown in [the figure]. So there is an energy flow proportioiaX® that comes in all around the
edges as shown in the figure. The energy isn't actually coming down the wires, but from the space surreunding th
capacitor." Feynman Lectures on Physidol II, p. 27-7;
https://www.academia.edu/28997137/The_Feynman_Lectures_on_Physics)VOL2
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& slowly charging capacitor has an dectric field(E) tuid ding up
between the plates. Because the field is changing, there is also a
magnetic fleld (B) that encircles the capacitor. The P oyrding
wector points in the direction of energy flow (5) into the
capacitor. Mote that the energy flow points towards the central
axis. Thisimplies thatthe energyrisNOT coming down the wire,
bt instead cotes from the "empty space” oufside the capacitor.

See &s0:

iObser vat electnomagheticcahgalar mementimvacud, M.Graham, D.G.Bhoz.Nature 285, 154, 1980.
https://inis.iaea.org/search/search.aspx?orig_g=author:%22Lahoz,%20D.{5.%22

This also brings to mind a topic of popular inttréhe BiefeldBrown effect. Suppose the capacitor

IS asymmetrian that it has plates with very different areas. The electric field will be shaped
somewhat like a cone, instead of a cylinder, andbeilhighly divergat. The "lifters" constructed

with such principles are usually "leaky”, due to corona effects, and require electric current to keep
them charged. The current is of courseampanied by a magnetic fielthe resultant Poynting

vector is drected inward toward the central axis, but now also has a vertical component. Could this
flow of energy/momentum be related to the source of lift claimed for these deVioes®ymmetric

construction may beneway of dealing with th@on-directionalgravitational symmetry

But thisPoynting vector interpretatidmas apparentlgot been addressed in the literature. First, some
history, found athttps://handwiki.org/wiki/Physi Biefeld%E2%80%93Brown_effect

The "BiefelddBrown effect” was the name given to a phenomenon observed by Thomas Townsend
Brown while he was experimenting with X-ray tubes during the 1920s while he was still in high
school. When he applied a high voltage electrical charge to a Coolidge tube that he placed on a
scale, Brown noticed a difference in the tubes mass depending on orientation, implying some kind
of net force !® This discovery caused him to assume that he had somehow influenced gravity
electronically and led him to design a propulsion system based on this phenomenon.

Eventually the thrust was fiexplainedo.by the
(ACalculation and measurement of a neutral air flow velocity impacting a higigeatpacitor with asymmetrical

el e ct AlPAbeascéd, 017137 (2014)https://doi.org/10.1063/1.486413But these experimengsr e n 0 t
particularly convincing. Xay tubes during the 1920s used 200/bt the 16 kV used in the ion wind
experimentsAnd X-ray tubes argacuumtubes; they do not produce ion wind. Brown also claimed
that his thruster would work in a vacuuHobbyists run theirs in air.

Another reference says this:

fiPulsing of the electsiatic fields with a sawtooth or ideally a capacitor discharge relaxation oscillator type of
waveform (in which the voltage rise is not a straight line as in a sawtooth but exponentially decreases) is also
necessary. ( AEl ect r ok i n bttp:i/wevw. Raridigmint-tes.domm/Aedonautics/APS.htin
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There is no mention of pulsed fields or asymmetric waveforms in the former reference.

Anyway, the Poynting vector thrust explanation reegithat the capacitor be in a state of continually
charging. The production of ion wind would easily serve this purgdss.does not exclude
operation in a vacuum, but does require a configuration that does not depenidoization

Thealternativeschemegenerates thrust by using asymmetric electrical fields, combined with high

mass, high K asymmetric capacitors. This type of device will produce thrust in a high vactum (10

Torr ), or when the electrodes are enclosed in Plexiglas shields (o¢ pkgs) to contain the ion

wind or when immersed in transformer oil to suppress corona and ion wind effects. Operation is more
efficient without corona leakage, and higher voltages are also possible (the thrust effect scales
approximately as the squareaube of the voltage). Cone shaped dielectrics work better than

cylindrical dielectrics. High K, high mass dielectrics (like barium titanate) work better than, say, glass
or polyethylene. Capacitors with a symmetric construction produce no thrust. Highes(56100

kV ) are required to produce moderate thrust. The thrust is towards the larger, (usually positive)
electrode; during spark discharges, thrust appears to be independent of electrode geometry or polarity.
Pulsed DC, DC with an AC waveto impo®d, or even AC itselfiyorks better than constant polarity

DC. Thrug characteristics may dependert ect ri cal waveform asymmetry
Electrokinetic apparatud96506-01) http:/ /www. freepatentsonlineom/3187206.pd})

These two effect§on wind versus asymmetric constructi@ng different and are often confused. A
study sponsored by NASA is an example:

This paper reports on the results of tests of several Asymmetrical Cafduitisters (ACTSs). . . .The model assumed

the thrust was due to electrostatic forces on the leakage current flowing across the capacitor. It was further assumed
that this current involves charged ions which undergo multiple collisions with air. Thas@uosltransfer

momentum. All of the measured data was consistent with this model. Many configurations were tested, and the results
suggest general design principles for ACTs to be used for a variety of purfioges. ¥ m nakCQapacitars for

P r o p u IFsancis X. €anning, Cory Melcher, and Edwin Winestitute for Scientific Research, Inc., Fairmont,

West Virginia,2004;http://gltrs.grc.nasa.gov/reports/2004/2B04213312.pdi)

Their use of ttrhiec aler @ma piac iyitmetaading,lwhat veas tested ere was t
clearly an ion wind effect. Contrast this study with Brown's comments in his article "How | Control
Gravitation" , T.T. Brown Science & InventiofAugust1929):

Since the time of the first test the apparatus and the methods used have been greatly improved and simplified. Cellular
"gravitators" have taken the place of the large balls of lead. Rotating frames supporting two and four gravitators have
made pogble acceleration measurements. Molecular gravitators made of solid blocks of massive dielectric have given
still greater efficiency. Rotors and pendulums operating under oil have eliminated atmospheric considerations as to
pressure, temperature and huryidiThe disturbing effects of ionization, electron emission and pure elgtettios

have likewise been carefully analyzed and eliminated. . . .

Let us take, for example, the case of a gravitator totally immersed in oil but suspended so as to adulsm gt

swing along the line of its elements. When the direct current with high voltaggO(rkilovolts) is applied the

gravitator swings up the arc until its propulsive force balances the force of the earth's gravity resolved to that point,
then it sbps, but it does not remain there. The pendulum then gradually returns to the vertical or starting position even
while the potential is maintained. The pendulum swings only to one side of the vertical. Less than five seconds is
required for the test pendurh to reach the maximum amplitude of the swing but from thirty to eighty seconds are
required for it to return to zero. . . .

MASS of the dielectric is a factor in determining the total energy involved in the impulse. For a given amplitude an
increase irmass is productive of an increase in the energy exhibited by the system (E = mg).
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CONDENSOR,

In particular, note the reference to "totally immersed in oil", and "solid blocks of massive dielectric”
and the use deadsheets, and the montary (not continuous) imgse,in Brown's cellular type of
thruster. This is clearly NOT a device that depends on "charged ions which undergo multiple
collisions with air" (NASA).Brown's 300311 patent also states that "said linear force or motion is
furthermore believed to have rqual and opposite reaction that can be observed by any method
commonly known and accepted by the physical science to date" (page 1, line 24) and "This motion
seems to possess no equal or opposite motion that is detectable by the present day meelggnics” (
2, line 63;. This is in contrast to the NASA document which states "These collisions transfer
momentum.” It is very clear that the NASA study investigates a completely different device and a
completely different effect.

Others have recognized thioto

"Stress in Dielectrics (Biefel@rown Effec)”, https://www.thomastownsendbrown.com/library.htm

The "BiefeldBrown Effect,” sometimes referred to as the "Townsend Brown Effect,” is indgu@eroneously
associated with ionic wind "lifters," . . . . The pure BiefBidbwn Effect does not incorporate an ionic wind
compaent.

The Wikipedia article on the Biefdl@8rown effectseems to add to the confusidmhis creates a
high field gradieharound the smaller, positively charged electrode.” But in Brown's patents, the

positive electrode is actually the larger otgy://en.wikipedia.org/wiki/Biefeld%E2%80%93Brown_effect
(accessed-4-11) , http://www.freepatentsonline.com/3187206.pdf

Another problem is spelled out in the Wikipedia article

Critics and supporters alike have called throughout the years for vaperiments, in order to eliminate ion wind
contributions from the devices. While there have been a handful of such experiments, most notably the efforts of Dr.
R.L. Talley in the late 1980s and early 1990s, there is still a great deal of discrepanshether the effect is

directly related to gravity or nditation needimainly because it isn't predicted by conventiclattrostaticer general
relativity.lcitation needeliSl (http://en. wikipedia org/wiki/Biefeld%E2%80%93Brown_effect

The effect is not predicted by conventional physics. It is therefore easy to write it off as more

Ai nternet mythologyo and Acr a-bkegdtgehine mbblers"gof by de
which there are many). Additionally, these topics are often mixed in with other "stuff" about UFOs,
extraterrestrials, psychic phenomena, teleportation, and so forth. The physical theories offered might
not use your favorite terminology, and some words, l&ber" and "gravitational radiation” may

raise red flags. Scientists would likely conclude that investigatiisgeffect, and others like i

probably a waste of time and money. This simply shows how hard it is for an idea that has no peers to
get ripeai ewedo. Public investigation/ i mpl ement
inventors.

Another effect noted by Brown (above) and Piggott:
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Less than five seconds is required for the test pendulum to reach the maximum amplitude ofgtheitsinam thirty
to eighty seconds are required for it to return to zero. . . .

The possibility that this has something to do with spin relaxation times should be investigated:

"an atom can retain a particular spin polarization for a substantial amaimeof he "relaxation times" of spin

polarized atoms are affected by the environment. "If the inside walls of the cell are suitably coated, collisions with the
walls have little effect on the spin state of the atoms. . . . For example, for hydrogeratmtisg off teflon walls,

tens of thousands of collisions are required for the magnetic moment of thedrydtogn to become disoriented."
(Quantum Mechani¢<. CohenTannoudji,et al, 1977, p. 452)

Seealso:

Gravomechanical effeg{below)
AHead f ul httpso/fvwwXbeimoogfsaence/97now/99 3now/990323c.html
Apol ar i z kttds:/imedicaildiationary.thefreedictiongrcom/polarized+helium

See alsofiGuidelines to Antigravity, Robert L. ForwardAmerican Journal of Physic¥ol. 31, No.
3, 166170,March 1963. Abstract:

"This paper emphasizes certain little known aspects of Einstein's general theory of refdthatygh these features

are of minor theoretical importance, their understanding and use can lead to the generation and control of gravitational
forces. Three distinctly different nédewtonian gravitational forces are described. The research areasmiglth

lead to methods for the control of gravitation are pointed out and guidelines for initial investigation into these areas are
given." http://u2.lege.net/culture.zapto.org_82 20080124/antigravidity/Robert%20L.Forward%20
%20Guidelines%20to%20Antigravity. pdf

For some ideas, Sap://www.amazingl.com/lv-dc-power-supplies.htm

OtherRefs:

http://jnaudin.free.fr/lifters/main.htm
http://jnaudin.free.fr/html/nasarep.htm
http://www.meridiarint-res.com/Aeronautics/APS.htm

Poynting vector and angular momentum

In theprevious sectioyou saw how motion of the wire in space proes mechanical energnd

how motion of space in the wiadso produces energy, but of a different sort, namely electrical energy
with an attendant magnetic field. Let us suppose now that we rdijpleaemotion withrotational

motion for these cases. Dve still get a picture that is setbnsistent? Can we still egtt energy

from either system®lore particularly, can we extragtomenturf Energy has only a magnitude, but
momentum has bbta magnitude and a directiddeeing what is going on with momant would be

even more illuminating than seeing what is happening with the energy.

To illustrate the issues, consider the behavior of the device shown in the illustration below. The
marbles are revolving at high speed in a frictionless tube which is addiecagurntable. The

turntable is initially stationary, but is able to rotate freely. The system clearly has angular momentum,
but if the tube is opaque, this is not obvious to an external observer. The observer can command the
gate valve to close howevaWhen it suddenly closes, the marbles will stop "flowing" in the tube and
collide with the gate valve, which is securely mounted on the turntable. This rotational equivalent of
"water hammer" will cause the turntable to start rotating.
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& dise has a tube full of marbles. The marhles
inside the tube are rapidly revolvitig & ound
the central axis of the disc inside a frictionless
tube. The disc itself is stationary butisfree to
rotate.

If the gate valve sudderly stops the flow of
marbles, will the disc start to rotate?

Now suppose we e a coil of wire (a solenoidyvith current circulating through it instead of a tube
with marbles. According to the "Motion Cancellers" discussion on the previous page, this system will
likewise have angular momentum, but in this case, it is caused &y sgatingm the wire, instead

of the wirerotating in space. Suppose we command the battery to disconnect. The electric current
must suddenly stop. The space revolving in the wire (electric current) comes to a halt. What then
happens to the alleged afgyumomentum of the system? Does it just disappear? Or does it cause the
turntable to rotate as in the previous (mechanical) example?

| can tell you from personal experience what will happen. You'll see a big, fat spark when the battery
disconnects, buhe turntable will not rotate.

As a kid | used to play with inductors and batteries. | would connect a battery to a couple of wires
from an old audio transformer, or a couple of wires from an old fluorescent light ballast. | noticed that
some hookups wodlproduce a little spark, some would produce a big, fat snappy spark, and others
would produce nothing. When | got a couple of fingers across the terminals and disconnected the
wire, | would sometimes get one heck of a shock. How could a little 6 vadrpattd a little coil of

wire produce such a high voltage?

Years later | would learn about V = L(dl/dt). This says that the voltage across an inductor is
proportional to the time rate of change of the electric current. Disconnecting the wire caused the
current (I) to change very suddenly. The time derivative of this is numerically large, and this causes
the high voltage and fat spark. The energy which is stored in the (now) collapsing magnetic field
suddenly returns to the wire.

Electricd engineers wiltell you thatinductors act like an electrical flywheel and capacitordileet

an electrical storage tanKither can store considerable energy. When you disconnect a capacitor
from a battery, you leave it with "full tank of electric fluid" (so to speld). The energy remains

stored, anddoes not have to go anywhere. But when you disconnect an inductor, the "flywheel"
suddenly stops, and you get the electrical equivalent of water hammer. This is usually not desirable,
and protective devices are inserbetb circuits to dissipate the high voltage pulse. A diode, or a small
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lamp, for instance, will allow the current to circulate momentarily and come to a gradual stop even
when the battery is disconnected suddenly.

So this little experiment demonstratesttha inductor storesnergy but does not specifically
demonstrate storage ahgular momentuniMechanical momentum and electrical momentum still
seem to be rather separate concepts. Yet according to the Motion Cancellers disgbes#gritese
should be equivalent. We should be able to show, without "cheating”, ttedétiiecal angular
momentum can be turned inteechanicabngular momentum by using fundamental electromagnetic
principles directly, ad without interposing some sort of energy conversion ddikea generator

This is NOT an intuitively easy problem to solve. However, the Poynting vector, and Feynman's
comments about it, will serve to educate our intuition:

& stationary charge and a permanent maghet
produce a Poynting vectar (8) that just cirowlates
in closed loops.

Thete iz a citculation of energyin this situation
bt atry bounded volune has as much ener gy
leavingit as entering it.

"Suppose we take the expla of a point charge sitting near the center of a bar magnet, as shown in [the figure].
Everything is at rest, so the energy is not changing with time. BlamdB are quite static. But the Poynting vector
says that there is a flow of energy, becausesetls arE X B that is not zero. If you look at the energy flow, you find
that it just circulates around and around. There isn't any change in the energy adysueepthing whichflows into
one volume flows out again. It is like incompressible watewifig around. So there is a circulation of energy in this
so-called static condition. . 0.

fiYou no doubt begin to get the impression that the Poynting theory at least partially violates your intuition as to where
energy § located in an electromagnefi@ld. . . . The circulation of energy around a magnet and a charge seem, in
most circumstances, to be quite unimportant. It is not a vital detail, but it is clear that our ordinary intuitions are quite

wrong." (The Feynman Lectures on Physigsl. 2, p. Z-8)
https://www.academia.edu/28997137/The_Feynman_Lectures_on_Physics VOL2

Remember that the sources of the E and B fields can be independent. Feynman pointtheut that
energy (and momentum) is just going around in circles. But a circulating momentum is angular
momentum. So this is kind of like a flywheel, but it is constructed from the "ether" so to speak. To
extract energy from it, something has to change

With that in mind, consider a little gizmo Feynman describes. It is very similar to our problem, except
that it includes some spheres that are charged with static electricity:
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& plastic disc has charged metal spheres
around its periphery, & smoall battery powrers
asolennid (a cod of wire) onthe disc. The
dizc is stati onary but is free to rotate.

If the battery is disconnected and the cwrert [
stops, will the disc rotate?

"Do you remember the paradox we described in Secties difout a solenoid and somrigarges mounted on a disc? It
seemed that when the current turned off, the whole disc should start to turn. The puzzle was: Where did the angular
momentum come from? The answer is that if you have a magnetic field and some charges, there will be Bome angu
momentum in the field. It must have been put there when the field was built up. When the field is turned off, the
angular momentum is given back. So the disc in the panadaid start rotating. This mystic circulating flow of

energy, which at first gered so ridiculous, is absolutelyecessary. There is really a momentum flow. It is needed to
maintain the conservation of angular momentum in the whole world." {p1p7

(Of course, this is not a good way to make an electric motor. Motors must cpmeTateiously)

What really seems to matter in all this is, not just power flowpmrhentunaensity. Says Feynman:

"There is an important theorem in mechanics which is thisenever there is a flow of energy in any circumstance at

all (field energy o any other kind of energy), the energy flowing through a unit area per unit time, when multiplied by
1/¢, is equal to the momentum per unit volume in the space. In the special case of electrodynamics, this theorem gives
the result thag is 1/¢ times he Poynting vector:

g=1/&S

So the Poynting vector gives not only energy flow but, if you dividecﬁyalso the momentum density."

In a charging cylindrical capacitor, or even a current in a resistance wire, the Poynting vector is
directed radiallynward, and therefore the momentum is likewise. The radial components balance out,
and so in the case of the resistance wire, heat, not mechanical motion is the result. If the capacitor is
asymmetrical the momentum components will not balance as india case, and there will be

fi momentum pointing in some direction

il eftover

The & factor suggests enormous electric and magnetic fields will be required for "motional effects".
But momentum is also related to radiation reaction, and that in turndagto Feynman, is related

to the third time derivative of position (something engineers and physicists call "jerk") of the electric
charge used to produce the radiation. (Feynman, Vol 2-p) Z8e "back reaction" force on a radio
antenna emitting 1W of radiation is equivalent to the weight of a few fleas. But these systems use
sinusoidal acceleration fields and the "jerk" is relatively mild, and the charge motion is cyclic. In
contrast, the fields in experiments giving levitation effects are destds very intense,

unidirectional, and pulsed in such a way that the "jerk" on the charge has an extremely high value.

See alsp
"Impulse Gravity Generator Based on Charged YBa2CugSuperconductor with Composite
Crystal Structure”, Evgeny Podkleindsiovanni Modanese

http://xxx.lanl.gov/abs/physics/0108005
http://lanl.arxiv.org/PS_cache/physics/ps/010880dbv2.figureland2.jp(rurrent as of Sept 2012)
http://lanl.arxiv.org/PS_cache/physics/ps/0108/0108005v2.figure@jpgent as ofSept 2012)
http://lanl.arxiv.org/PS_cache/physics/ps/0108/0108005v2.figurefjpgent as ofSept 2012)
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These illustrations snply show that motion of mass through space, and motion of space through
mass have analogous behavior.

The physics of electromagnetism has a lot of concepts that seem strange and awkward on first
encounter. The physics of space/time ratios and the cenaeptultidimensional motion will,
hopefully, allow you to become more comfortable with these concepts.

"The problem of creating something which is new, but which is consistent
with everything which has been seen before, is one of extreme difficulty. "

(The Feynman Lectures on Physigsl. Il, p. 2010 to 2011)
https://www.academia.edu/28997137/The_Feynman_Lectures_on_Physics VOL2

See also:

"Observation of Stic Electromagnetic Angular Momentuim vacuq” Graham and Lahoz, Natur
V. 285, May 15, 1980, p.129;

"Although this result is to be expected by classical electromagnetism, it leads inexorably to the acceptance of the
physical reality of the Poynting vext even thouglt andH arise from independent sources. . . . permanent magnets

and electrets can be used to build a flywheel of electromagnetic energy steadily flowing in circles in the vacuum gap
of a capacitor as i f Max weopdtycerrespending torsupevfriidity.” endowed wi

"Engineering the Zer®oint Field and Polarizable Vacuum for Irstellar Flight *, H.E. Puthoff
S.R. Little, and M. Ibisorhttp://www.stealtkater.com/Documents/Puthoff 1.pdf

"This raises the issue as to whether static (i.e ;propagatingExH fields also constitute momentum (as the
mathematics would imply), and in particular whether changes in static fields could result in the tfansfer
momentum to an attached structure. As it turns out, the answer can be yes as illustrated in the example of the
Feynman disk paradox. . . . Even though nothing is apparently in motion, if we tdke-thmomentum concept
seriously, it would appear thttere is angular momentum "circulating" about the disk in the static fields. . . ."

https://www.academia.edu/29960224/The Feynmarnutes on Physics Vol Il Electromagnetism and Matter

https://www.semanticscholar.org/paper/FeynraiatinderParadoxBelcher
McDonald/07¢c641170895661ee59668cc6b7e078465efc8a2

https://www.semanticscholar.org/paper/ElectagmeticField-Angular-Momentumof-a-Charge
McDonald/07a66f870f61dece8256e752dch973ccd081¢c477
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More gizmos to think about Rice.3. Scheme of a device capable of performing a

unlimited (infinite) movement in space due to the

Karyuma nornreactive force created in it
IEpEMATHHY HE AHHA http://ivanovgeorgij2010.narod.ru/amper/neutron.htmi
Buyrpennui CEpAEHHHEA 1. D.G. Lahoz, G.MGrahamCan. J Phys. Vol. 57,
SIEKTPOT 1979, P. 667
2. G. P. Ivanov, Yu. G. Ilvanov. Way to get traction.
A RF patent No. 2172865, M., 2001.
CepuedHHK 13 Bueumuit 3. Physical encyclopéal ed. Prokhorova et al. M.,
MATHHTHOTO SIEKTR O 1998, v. 5, p.522(2)
AHANEKTRHYECK O :_:
MaTEpHaTa ‘ g
03
8 koo 8 || The authors write: "Our programme of measurement of forces related to
8 8 electromagnetic momentum at low frecuencies in matter has culminated in
0 o@ first direct observation of free electromagnetic angulam@ntum created by
8 21| brekid 333}(«8 . cran czem quaststatic and independent electromagnetic fields E and B in the vacuum
Q Q of a cylindrical capacitor. A resonant suspension is used to detect its motio
8 8 The observer changes in angular momentum agree with the classical theo
8 8 within the error of ~20%. This implies that the vacuum is the seat of somet
Q Q in motion 5 vhenever static fields are set up with-manishing Poynting
8 [ (S 8 vector, as Maxwell and Poyntin foresaw." Fluctuations are present only wit
o i © 0 alternate intensivity Ehttps://vixra.org/pdf/1407.0076v5.pdf
Fig. 1. 1 - cylindrical capacitor, 2 — torsion-oscillator system, 3 — mirror for

optical lever, 4 —radial leads, 5 — superconducting solenoid.

"Asymmetry and Energy in Magnetic Systems”,
http://www.steorn.com/images/asymmetmdenergyin-magnetiesystems.pdf

fiThis document provides an overview of tests conducted on asymmetric permanent magnetic arrangements in closed
loop trajectories. . . .

The test redts documented in this section demonstrate that asymmetry with a linear MH relationship always produces
a zero energy result. Symmetry with a dimear MH relationship always produces a zero energy result.

However, the key principle demonstrated in thegperiments is that asymmetry with a +imear MH relationship
can produce energy results that are-nero. The results also show that there is a clear relationship between the level
of asymmetry and the energy resuilt.

Get out the popcorn and wh the movie below.
fizero Point The Story of Mark McCandlish and the Free Energy Fluxliner SpacedCraft
https://youtu.be/t67876ch95M?t=2188
https://youu.be/aJgGUEUW 0?t=350
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"California Drones" (aka "Dragefty drone'*)

http://www.youtube.com/watch?feature=enc http://www.youtube.com/watch?feature:
een&v=BXpVJInpuBAc&NR=1 ndscreen&v=BXpVJInpuBAc&NR=1

https://lwww.ufocasebook.com/bestufapies10.html

http://droneteam.com/mediawiki/index.php/Chad_details
http://www.bibliotecapleyadenet/ciencia/ciencia_flyingobjects11.hfseparate photos)
https://www.google.com/search?g=katakana+font
http://screenrant.com/sargilonnorchroniclescaliforniadronesmysterybrusimm4647/
http://www.youtube.com/watch?v=ehxixQxVxg8
http://www.theoutpostforum.com/tof/showthread.php283iliforniatype-droneseenin-germany
http://droneteam.com/history/yosemite/

*|t is called a "dragonfly drone" becaasit moves like a dragonfly'lts motion is jerky, not smooth and continuous.
This is consistent with the idea thild propulsion systems woulgse pointto-point, startstop navigation. As for
the photos, some regarceth as 'too detailed to be faked'; others regard them as 'having too much detadad.
(Similar claims can probably be made about the 1969 moon landings!)

Want to get your students interested in STEM prograiia®e them look at these photos. Alskm
if a combinaibn of electrical and magnetiields could be used fondamentallyoppose gravity.
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Recommended reading for more on Biefeld-Brown effect and related effects:
Secrets of Antigravity Propulsidyy physicist Paul A. LaViolette (2®).

"Progress in Electrogravitics and Electrokinetics for Aviation and Space Travel", Thomas F. Valone, presented at the
Space Tech. App. Info. Forum, Albuquerque, NM;
http://users.erols.com/iri/ProgressElectrograviticsElectrokinetics ,FIRtp://www.integrityresearchinstitute.org/

Electrogravitics System¥ol |, Thomas Valone, 6th ed., 2008
Electrograviticsll, Thomas Valone, 3rd ed., 2008
T.T. Brown's Electrogravitics Researchhomas Valone, Integrity Research Institute

https://www.reseatwmate.net/publication/271560470 Electrokinetics_as_a_Propellantless Propulsion Source

T.T. Brown Family web sitehttp://www.qualight.com/portal.htm/brown/

"Electric Flying Machines", T.T Browrhttp://www.bibliotecapleyades.net/ciencia/ciencia_flyingobjects25.htm

"Electrogravitics systems reports on a new propulsion methodology", Thomas Valone, 2001;
http://www.bibliotecapleyades.net/archivos _pdf/electrogravitics_systems.pdf

"Can Electricity Destroy Gravitation?Prof. Francis E. Nipher Elect@ravitic Experiments(1918)
http://www.rexresearch.com/nipher/nipherl.htm

"Theoretical explanation of the BiefeBrown Effect", Takaaki Musha,
http://www.thelivingmoon.com/41pegasus/O3PDF _files/Biefeld Brown_Effect.pdf

"Explanation of dynamical Biefel@rown Effect from the standpoint of ZPF field", Takaaki Musha
http://jnaudin.free.fr/lifters/musha/Musha.pdf

"Force on an Asymmetric Capacitor”, Thomas B. Bahder and Chris Fazi, March
2003http://arxiv.org/ftp/physics/papers/0211/0211001.pdf

"Asymmadric capacitor operating in high vacuuntttp://www.youtube.com/user/hec08H this experiment the
direction of thrust is towards the negative, smaller electrode. Max voltage was 18kV @ 3 micro amp)

"Study on the influence that the number of positive ion sources has in the propulsion efficiency of an asymmetric
capacitor in nitrogen gas", A A Martins1 and M J Pinheitdfh://arxiv.org/fp/arxiv/papers/1009/1009.6111.pdf

“T. T. B r-19%6 iPéris Expetiniebts Revealelttp://starburstfound.org/electrograviticsblog/?p=49

Brownds patent s:

A Method of and an Aparatus or Machimfor Producing Force or MotiofNov. 15, 1928)
British Patent 3003%,1"How | control graitation" http://www.rexresearch.com/gravitor/gravitor.htm

Electrostatic motor (19309-25, http://www.freepatentsdime.com/1974483.pdf

Electrokinetic apparatus (19618-16)  http://www.freepatentsonline.com/2949550.pdf

Electrokinetic transducer (1962-23)  http://www.freepatentsonline.com/3018394.pdf

Electrokinetic generator (19622-20) http://www.freepatentsonline.com/3022430.pdf

Electrokinetic apparatus (196%-01) http://www.freepatentsonline.com/3187206.pdf

Electric generator (19667-20) http://www.freepatentsonlineom/3196296.pdf

Method and Apparatus for Producing lons and Electrigatarged Aerosols ( 19671-03) 3296491

Fluid Flow Control System (19706-30) http://www.freepatentsonline.com/3518462.pdf

(Motion of contaminantshttp://www.electrotechnik.net/2013/04/breakdeimdiguids-dueto-presenceof.html)

A. H Bahnson patents:

Electrical Thrust Producing Devicéttp://www.freepatentsonline.com/2958790.pdf

Electrical Thrust Producing Devicéittp://www.freepatentsonline.com/3263102.pdf
http://jnaudin.free.fr/lifters/bbsv2/index.htm
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George Samuel Piggott "Electf@ravitation"references:

http://www.rexresearch.com/piggott/piggott.hfmcludes a "dark belt" observation)
http://www.keelynet.com/gravity/piggott.txt
http://www.freepatentsonline.com/1006786.p¢f911, Piggott's static generator for a space telegraph)

http://borderlandresearch.com/book/isstence/electriflying-machineshomastownsendbrown/9
http://www.ttbrown.com/forum/viewtopic.php?f=10&t=12&sta®0&st=0&sk=t&sd=a

Electro and Gravo mechanicaleffects

What about inertia? Inertia of mass is due to temporal motion. The mass is actually moving
(temporally) but this has no trajectory in a spatial reference system. Still, it resists a chpegé in s

or direction. We call this propténertigyFulii ner ti ao.
cancellation of one (fundamental) dimension of mass would make the object act like a massless
particle.Partial cancellatiomould show up as a weight Igss alternatively, as an inertia logs

magnetic effect is also possible.

Apparently there arenanyelectrodynamic methods of dgjthis. A few of these are mentioned in:
fiResearch needed on monopolar pulsed high voltage leviation

https://www.academia.edu/29945834/Research_needed on_monopolar_pulsed_high_voltage levit
ation

And apparently there are mechaniozthodgoo0.

"Anomalous weight regtction on a gyroscopes right rotation around the vertical axis of the earth", H. Hayasaka and S.
Takeuchi (1989nttps://www.slideshare.net/ssuser5ee816/anomal@ightreductionon-a-gyroscopesight-
rotationsaroundthe-verticataxis-on-the-earth https://www.newscientist.com/article/mg125178430-sciencedoes
aspinningmassreally-loseweight/

"Responding to Mechanical Antigravity", Marc G. Millis, Nicholas E. Thomas (2006)
https://www.researchgate.net/publication/267837612 Responding_to_Mechanical_Antigravity

Shaken sand

http://www.rexresearch.com/brown2/brown2.H90:

91. Triboexcitation of Sorrento (FL) Red Sand.

Catalina Island; March 30, 1973.
Test No. 90 has been repeated today, making sure that the weighing was accurately done at the Avalon Post Office (It
is now confirmed by the Postmaster, Pete G. Satawiah).

The sample of red sand which was tested was contained (as in Sec. 90) in a glass Mason jar. In two day since the last
excitation test on March 28, the weight had returned to normal; i.e141# oz. It was then shaken for 30 minutes

and the immediately (within 3 minutes) weighed. It then weighed less thamd18 oz, having lost at least 1/2 oz,

possibly 0.3 oz.

This loss of weight (if 0.3 oz is considered) represents a greater degree of excitation than that recorded in Test 90. This
may have been expected, as the duration of shaking was increased 10 minutes. This represents a loss of weight of 1
part in 101.6 or 0.984%. This represents an excitation of 9.84 millighos or a value of g approx 970% cm/sec
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This apparent confirmation istriguing, to say the least!

T.T. Brown (330-73)
Witnessed: J.P. Quillin ¢(30-73)

Gyro drop experiment
"Aether VibrationsA Wave Based Universe" (2012)

http://www.bibliotecapleyades.net/ciencia/ciencia fisica36.htm
http://exescience.com/aspden.html

A very remarkable phenomenon that Kozyrev discovered by rotating gyroscopes is that they lose
very small but measurablen@unts of weight. Also firmly shaking objects could make objects lose
weight. Now from our current understandings of physics this is quite impossible! It violates all
physical laws, how can solid matter lose weight when it is spun at high speeds or shaken?

Dr. Harold Aspden of Cambridge University discovered a related phenomenon. He attached a
powerful magnet to a gyroscope and spun it at high speeds. He measured the amount of energy
required to accelerate the gyroscope to full speed to be a 10l@8.Jdow to his surprise when he
stopped the gyroscope from spinning and restarted the gyroscope to spin again within 60 seconds
after it stopped, it required 10 times less energy to spin the gyroscope to the same speed.

https://depalma.pairsite.com/qgyrodrop.html

filn this experiment a fully enclosed, electrically driven gyroscope is released to fall freely under the influence of
gravity. The elapsed time taken to fall a measured distance of7lfeétlwas measured, with the rotor stopped and
also with the rotor spinning at approximately 15,000 RPM.

Data was gathered on a Chronometrics Digital Eld¥ene Clock measuring 1/10,08@cond, actuated by two
phototransistor sensors placed in the pathtwo light beams which were consecutively interrupted by the edge of the
casing of the falling gyroscope.

The gyroscope, of total weight 7.23 Ibs (rotor weight 4.75 Ibs, case weight 2.48 Ibs) was released to fall along its axis.
Electrical leads supping power to the 41/4" diameter rotor were disconnected just prior to rélease.

fiA hypothetical, fictitious force increment which would have to be applied to theatating gyroscope to impart the
increased acceleration noticed in itsatotg mode, was calculated for comparison purposes.

Force incremeni & F = (RR- Fnr) =.024 Ibs. = .38 0D
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(Alternatively, the increased acceleration of the gyro when rotating could be dwstight decrease
in inertia; the gravitational field itselfas constantNote that this effect is independentvadight a
hammer and a feather will fall at the same rate in a vacuum.

DePalma Spinning ball experiment
Bruce DePalma is also remembered for his spinning ball experiment

.. . early on Bruce inbduced me to the simplesyet, probably, the most profounaf all his many rotational
experiments. He just called it (fittingly...) "the spinning ball."

Conceptually, the experiment could not have been much cheaper, or easier to carry out:;

Two 1-inch steel balls (like those found in every pinball machine in America...) were positioned at the business end of
an ordinary power drill; one ball was in a cup attached to the drill's motor shaft, so itapumery high rate of

speed; the other ball wasan identical cup, attached by a bracket to the stationary drill casing, adjusted so that it was
level with the first ball.

The experiment consisted of positioning the drill vertically, cups "up," and pressing the drill switch on the motor.

The drill motor (and its associated cup, containing one of the steel balls) rapidly spun up to approximately 27,000
RPM. The cup attached to the side of the drill (with the second steel ball inside it...) was not rotating...

When the drill motor had attained its xirmum speed, DePalma (or, more often, Ed Delvers, his assistant...) would
shove the drill into the air with a fast, upward moti@uddenly stopping the drill it in miflight. This would, of
course, cause bothidch pinballs to fly out of their retaingncups in the same upward directiathe "spinning ball”
(hence the name...) and the rapinning ball, right beside it.

DePalma, from is years spent working with DiHerald Edgerton at MIT - the famed inventor of "stroboscopic
photography™* was an exert in such stogmotion photography as well.

By positioningDelversagainst a gridded black background, in a darkened laboratory (below), and then illuminating
the two upwardlying steel balls with a powerful strobe light, DePalma was able to takeskipwsure photographs
with the camera's shutter open, the “pails" only illuminated (at 60 times per second) by the strobe's periodic flash...

The result was a striking "stroboscopic, tiapse photograph” of the parabolic arc of both steel béliifsng upward
and then downward under Earth's gravitational acceleration (below).

Two, One-Inch
Steel Balls

27,000 RPM

Non-Spinning

Strobe: 60/sec

"Von Br ¥earOidsSeckD,
https://www.bibliotecapleyades.net/exopiuiét/exopolitics_vonbraun02.htm

Looked at even casually, one can instantly see in the resultindairse image (above) that the two4pialls did NOT

fly along identical parabolic arcs (as they should have); unmistakably, the steel ball that was (etta7,000 rpm)

flew higher... and fell faster... than the companion ball that was not rotating!

An experimental result in direct violation of everything physicists have thought they've known about both Newton's
Laws and Einstein's Relativity... for abst (in the case of Newton...) three full centuries!
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( BF: I hav eanonimrypewerdid ot hdt icoul d output 27,000
believable).

DePalma Accutron experiment

Another one from DePalma is his famous Accutron expamtmr he first (crude) version is shown
below.

htup:/7aepaima.pair.com/Absurdity/Absu

dity09/nature5.jpg
http://depalma.pair.com/Absurdity/Absurdity09/N4
ureOfElectricallnduction.html

iSi mple Experiment al Test for the I nertial Field of a
18 June 1975

Introduction: For the last fevyears, this investigator and others1, have studied the mechanical properties of rotating
objects for the purpose of application of certain heretofore undiscovered properties of rotation

The Experiment: A good way to detect a field whose effeatspatial inertial anisotropy is to use a time measurement
based on an inertial property of space and compare it to a remote reference. With reference to figure ( 1 ) we have a
situation where the timekeeping rate of an Accutron tuning fork regulatetiwaich is compared to that of an

ordinary electric clock with a synchronous sweep second hand

With the flywheel spinning at 7600 r.p.m. and run steadily for 1000 seconds (17 minutes), the Accutron loses .9 second
relative to the electric clock.

Much experimentation has shown that the effect is greatest with the position of the tuning fork as shown. Magnetic
effects from leakage fields from the gyro drive motors are almost entirely absent; any remaining leakage is removed by
co-netic magnetic skiding. The Accutron is also in a "neomagnetic" envelope.

The purpose of the experiment is a simple demonstration of one of the effects ofdatid]digld of a rotating object.

The demonstration may easily be repeated using any one of a variegtiofgrobjects, motor flywheels, old
gyrocompasses, etc. The rotating mass of the flywheels used in these experiments is 29 1/2 pounds. The rotational
speed of 7600 r.p.m. is easily accessible. The effect is roughly proportional to the radius and reassatint

object and to the square of the rotational speed.

Finer measurements can be made using an external electrically powered tuning fork oscillator and an electronic
frequency counter. In this case the inertial anisotropy of the od field of antgptdtject can be much more quickly and
precisely measured. Field strength lines can be plotted along contours of constant frequency shift for the two
orientation conditions of fork vibration direction parallel to, and perpendicular to, the axis of rofatientest object.

And fromiVo n Br aYear®ld Sebr@
https://www.bibliotecapleyades.net/exopolitica/exopolitics vonbraun02.htm
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DePalma proposed, as aukof his wideranging rotational experiments, that "rotating masses" in general set up
some kind of hitherto unrecognized "inertial field" in their vicinity (the more widskyd term for this field now,
because of how it's accessed, is a "torsion fielE'cause "torsion” means literally "rotation").

DePalma's exhaustive measurements . . . eventually revealed that this "torsion field" was "anisotropic,"” i.e. it was
NOT spherical (like a gravitational or electromagnetic "bubble," decreasing shaipignieity with distance..:)but

seemed to have radically different effects, and different geometric properties, depending on the geometric relationship
and orientation of the detecting sensor to the axial spin of the object being measured.

This new "sp field" (another term now in use...) seemed to be, as scientists term it, polarized...
What this means is simple.

If measured along the rotational axis (as seen in the diagahowve)... this "torsion field" from the resulting
rotation seemed to incre@the inertia of other moving objects (such as the tuning fork inside the Accutron);
but, if the watch was rotated 90 degrees (belowo the plane of the masses rotatidghe Accutron's tuning
fork inertia abruptly decreased...!

Motion has a bth spatial component and a temporal componentiiegame thing as clock time).
Gravitaton is mostly temporal motion. Any added spatial motion will oppose the gravitational
motion. This includes linear motion, harmonic motion, rotational motion abrhibtion, even an
increase in temperatur@pparently,the atoms seek a new equilibrium with the combination of the
two motions; the added spdt@mponent would express itself as a potential, and would have a sign
opposite to the normal gravitationabtion. The effect would be very small bwbuld manifest itself

as a weight loss or as an inertia loss, depending on the experimental .iétiendhe added

excitation, stopshis kind of motion should "decay", somewhat like a diffusion (i.e.;dioectional).
Hence, tleseexperimens might not be as crazy dsey at first seem

The Ether is nomlirectional and sarelative to the Ethethe spin orientation does not matter. It is
possible to mount two countestating masses coaxially on the same si&i®e momentum vectors

will cancel out, but the energy (which is scalar) still remdimergy has the space/time dimensions

of t/s and mass i$/s3 . Thisform of the spin energy is, from the standpoint of the Ether, analogous to
that of the intrinsic spi systems of the atom, especially thpespin system (which is likewise sort of

a Arotati onl ess maaoifesteteffect wibeithefMbbesemethixgpken toh mabsless
particle (i.e., a reduction of inertia) or a magnetic effect. Botheddlhave the space/time

dimensions ofd's?2 (masslessnomentumor amagnetic field.

Interestingly, we know about the Barnett effdutgs://en.wikipedia.org/wiki/Barnett effelt

TheBarnett effect is the magnetization of an uncharged body when spun on itdtaxés discovered by American
physicist Samuel Barnettin 19%n uncharged object rotating with angul a
magnetize . . . . The magnetization occurs parallel to the axis of spin. . . . He established the effect with a lohg series o
experiments between 1908 and 1915.

And thefEinsteinrde Haas Effect
https://en.wikipedia.org/wiki/Einstein%E2%80%93de Haas effect
http://encyclogdia2.thefreedictionary.com/Einstaie+Haas+Effect

fi T lEmsteini de Haas effecis a physical phenomenon in which a change inmhgnetic momentf a free body
causes this body to rotate. The effect is a consequence adribervation of angular monmtem. It is strong enough to
be observable iferromagnetic materialso

There is also the London momefitttps://en.wikipedia.org/wiki/London_moment
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TheLondon moment (after Fritz Londop is aquantummechanicaphenomenomvhereby aspinningsuperconductor
generates magnetic fieldvhoseaxislines up exactly with the spin axis

Related to this is the Tampere experiment
(https://www.bibliotecapleyades.net/ciencia/secret_projects/project12%.htm

In 1992, an experiment at Tampere University was reported by Podkletnov [26,27]. A torroidal shaped type I
superconductor disk was suspended via the Meissreat &f§ a constant vertical magnetic field, and was rapidly

rotated by a time varying horizontal magnetic field. Masses located in a cylindrical spacial geometry above the rotating
disk were found to lose up to 2% of their weight. A gravitational shielelifegt is claimed.

There is a huge amount of literature and patents devoted variously to theseMopiad it is

Apol i tical | yignoredoyomur sceerrce idstitigionsl This snakes research into these topics
slow, marginal and less precis8e discerning when reading the literatu@gavity, weight, mass,

and inertia arall different things. A reduction in mass or weight will not change the rate at which
something falls. A feather and a hammer will fall at the same rate in a vacuum.

Seealsa

Anomalous gravitational effects of rotation on spacecraftbelow)
https://www.academiadu/122376141/Intuitive_Concepts_for_Atomic_and Photon_Spin_Systems 3 rd_ed
https://depalma.pairsite.com/index.htmi

https://www.bibliotecapleyades.net/exopolitica/exopolitics_vonbraun0Z\reny interesting!)

https://yandex.ru/search(Russian search engine)

https://arxiv.org/ftp/arxiv/papers/1101/1101.4678.pdi CNB Ij dzZSy O0& 5SLISYy RSy O0S 2 7F w

I OOSEtSNYGA2Y YR LySlidzrtAde 27F Ly Qudidny2011(BFyiie D NI JA

results seem to be opposite to the sping ball experiment Baih at vertical and horizontal orientations

of rotor rotation axis, a reduction of free falling acceleration of the container with a rotating rotor

LINE G Af adé I NBRdzOGAZ2Y AY Ay SN ister, notaldefe 6S SEL
https://www.sciencedirect.com/science/article/pii/S1875389212025072

Are gravitational mass and inertial mass equivalent?

Gravitational mass is measured as a response to acceleration under gravity. Inertial mass is measured
as a esponse to acceleration under any force. The more mass an object has, the more it resists
accelerationAccor ding to Einsteinbs General Theory of
mass are equivalent. Var i ou sthetwoae equiealed.xBpte r i me n
these experiments did not take into account the effect of rotation on a mass.

Consider the twgyro drop experimentdescribed aboveln the first experiment, a gyro was spun up

toful speed, then stopped, then spun up to full
energy to spin the gyr os ceaglybe exptainad byea (tesngponsay) s p e e d
loss of inertia.

In the second experimernhespeed of a fallig gyro was clocked betweewd measuring points. In
one configuration, the gyro WAS NOT rotating. In the other, it WAS rotating at 15,000 rpm. The
result was that the rotating gyro fell at a slightly faster speed than th®tadimg gyro.This would
easly be explained by a slight loss of inerfreot mass)n a constant gravitatiahfield.

So, Are gravitational mass and inertial mass A
mass is measured under the sameditions, then the measuremeats equivalent. But ibne is
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moving, rotatingshakenheated, etc. and the othenist, thenthe measurement of inertia will be
slightly different.

See also
Anomalous gravitational effects of rotation spacecraf{below)
https://www.newscientist.com/article/mg125170420-sciencedoesa-spinningmassreally-loseweight/
Do temporally accelerated electric charges radiate?

Electroaerodynamic Mitigation/Elimination of Sonic Shock Waves

There is another technology that some people regard as producing a gravitational effect buasvhich
little to do with norlocal physics or the (formal) Biefel8rown effect. It is an electroaerodynamic
technology that reduces aerodynamic supersdnég but does not produdlrust Its primary
application is to missile systems used by the Unitete§t&ussia, and other countries. | am
mentioning it here just for clarification.

An article inAviation Week & Space TechnolagyW&ST, May 15,1995 pages &7, t i t |l ed"”
Spi ke’ Coul d Ease Flight Pr obl e mschnplogy. ahearticieb e s
says that the aerospike technology "could reduce the drag and heat transfer problems associated with
hypersonic flight." It mentions that vehicles so designed could travel at Mach 25 (orbital velocity) but
be subject to Mach 3 conitits in the region behind the shock wave. The ultimate goal is to build
earthto-orbit vehicles that reduce transportation costs by a factor of 100 to 1000. Such a vehicle
might be "blunt bodied, lershaped or saucshaped" and would fly blunt face forveg(like an

Apollo heat shield). The electric energy drives the air radially away from the craft and transforms the
traditional conical shock wave into a weaker parabolic one. The air behind the shock is very low in
density and this reduces the heat transffects. The article also mentions a magnetohydrodynamic

fan engine and how it could eliminate sonic booms so that a lens shaped craft "is silent but very bright
in hypersonic operation.” One photo and a drawing are shown.

Another article from Meridia International Research has this note (in part) about
electroaerodynamic technology:

Electroaerodynamic Sonic Boom Elimination

It is already known that shock waves can be eliminated by applying an electrostatic charge to the leading edge of an
airfoil. Experiments carried out by Northrop Norair in the late 1960s on a model airfoil immersed in silicone oil,
showed that the intensity of the shock wave could be reduced or the shock wave eliminated altogether. The drag on
the airfoil was also reduced, theadrreduction increasing exponentially with applied voltage.

. .. maximum drag reduction of 0.6g was obtained at ~26kV and again at 30kV.

Tests were further carried out in a supersonic windtunnel of 1.5 by 3 inch test section using Schlieren phdtography.
one test at Mach 1.5, an 8 degree double wedge airfoil model 1.5 inches in span and 0.375 inches in chord was used.
When a charge of 70kV at 0.01milliamperes was applied to the leading edge, the shock wave disappeared. The power
used was 0.7 watts.

Fora 20 metre span straight wing, this would equate to
Boom Eli minationbo, Me r lttd:Aiwanw. mdridiat-it-rescarh/Aeconaatics/SBanis.lgmg r ¢ h

~

ADr-mgduci ng h#ps:eo.wilkipediae@/wiki/Drageducing_aerospike

A drag-reducing aerospikeis a device . . . used to redube forebody pressure
aerodynamic dragf blunt bodies asupersonic speed$he aerospike creates a
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detached shockhead of the body. Between the shock anddirebodya zone of
recirculating flow occurs which acts like a more streamlined forebody profile,
reducing the drag.

This concept was used on tH&M-96 Trident land is estimated to have increased

the range by 550 km. Theidlent aerospike consists of a flat circular plate mounted

on an extensible boom which is deployed shortly after the missile breaks through the
surface of the water after launch from the submarine. The use of the aerospike
allowed a much blunter nose shapeviding increased internal volume for payload
and propulsion without increasing the drag.

AExperi mental results on the an
mi s si | e sangley ReAeagh Centet, al.
https://www.cs.odu.edu/~min/ltyizdfs/aiaad5-0737.pdf
A series of wind tunnel tests have been performed on an aergspieeted
missile dome at a Mach number of 6 to obtain quantitative surface pressure
temperaturagise data, as well as qualitative flow visualization data .
See also:
http://plasmastreamtech.com/technolodgpplication to trucks, cars, trains, missiles)
https://www.rotaryforum.com/threads/elecierodynamics.1146621/
"The Northrop shock wave reduction experimeft!, e ct r oaer odynami cs in supersonic
http://ijnaudin.free.fr/html/ehdaero.htm
"Validation of Plasma Injection for Hypersonic BldBbdy Drag Reduction”, J.S. Shang (2002)
https://apps.dtic.mil/dtic/tr/fulltext/2/p014177.pdf
"Airfoil fluid flow control system”, John R. Boyd (196Mttp://www.freepatentsonline.com/2946541.pdf
"Apparatus for the promotion and control of vehicular flight", H.C. Dydi®63
https://www.freepatentsonline.com/3095167.pdf
ASliding discharge in air atoatmospheric pressure: ele

https://www.academia.edu/2977723/Sliding_discharge_in_air_at_atmospheric_pressure_electrical _properties

https://en.wikipedia.org/wiki/Rlsma_stealth

Two kinds of nontlocality

There are two kinds of nelocality. One originates from a unit space boundary and the other from a
unit speed boundary. The first is addressed by Quantum Mechanics, and the second is addressed
partially by Special and General Relativity.

The need for Quantum Mechanics arose because t
to be very different from the fAimechanicsodo of N
that two atoms can appoh each other in space until the one unit spatial boundary is encountered. At
this point the atoms cannot come closer in space, because the space is fixed at one unit. There is no
"inside" to this space, and therefore no spatial positions or trajecioeieiefinable. The momentum
continues in threeimensional time but it cannot vary in space. However, time in our ordinary

reference system is both scalar and-lomal. Vectorial directions in three dimensional time are
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meaningless from the standpointeo$patial reference system. Temporal motions in that realm map
into the ordinary spatial ref er e(nocre fsdyestteermmiwniit:
unpr edi & The bveradllibehavidor can be precisely predicted, but behaviors at aial uradii

level are seemingly random. Quantum Mechanics (A1¥2%) was developed to address these

problems, which were not understood at the time, and which still baffle many physicists.

The other kind of nofiocal physics arises from a uspeedooundarylt does not have the spatial
restrictions of quantum mechanics and remainslocal even at the size of stars and galaxiés

Atempor al mechanicso of this region has no off
used to design aircraftelsize of football fields that have no visible or conventional means of
propul sion. Other potential applications are i

systems. It is perhaps fortunate that this kind of kihow remains obscure and hardégognize by
todayodos physicists and engineers.

We have seen that gtthe relationship with our reference system inverts. The measure of speed,
represented by (s/t) inverts and becomes energy (t/s). Instead of a matter/antimatter Universe, we
have a laal/norlocal Universe, or a space/time and time/space Universe. Our perception of-the non
local Universe, or notocal phenomena in a local setting, becomes inverted. Low density temporal
stars still in the spatial system are seen as ultrahigh detesty High frequency radiation (gamma

rays) from the temporal system becomes low frequency (microwaves) from our stantpmint

intuitive relations become nentuitive.

Example: What would norocal infrared radiation look like to our telescopes? Tiveisions have

to be worked out in terms of unit quantities. The Rydberg frequency is a possible unit quantity for
frequency. So for approximations we will take infrared d< B@rtz and Rydberg as 1Hertz. The
calculation is thus 1/(210%5 times10'> or 108 Hertz. That is in the Xay range, and so there

should be a diffuse Xay background appearing in our skies. There is in fact such a background, and
for a diffuse backigpund, it is even rather bright:

"Even the most contentious people usuatiyee that the night sky is dark. Don't try arguing the
point with an astronomer, however. In 1962 researchers discovered that when seen through
instruments sensitive to-Kys, the sky glows with a bright and oddly uniform intensity. This
pervasive radigon, rather unpoetically known as the diffuseay background, has eluded easy
explanation. Roughly 25 to 30 percent of the background has been attributed to quasars. . . . The
origin of the rest has been a persistent mystery. . . . The spectrum ofdlydXckground closely
resembles that of a thin, hot gaScientific AmericanMarch, 1991, p.26, "Xay Riddle: Cosmic
background is still unexplained." See afssironomy April 1991, p.22, "Xrays Light Up

Philadelphia™)

See alsdReference System inversion effe(iielow)

Special and General Relativity addressed the behavior and perception of phenomena that have high
speeds but which are still below thatcoflhat met the scientific needs of 1905, whands like the

diffuse X-ray background antthe diffusecosmic microwave background were not knovidut both

SR and GRare specifically "local" theories by design and intent: the speed of light cannot be
exceededh space cause and effect ame space (which is conceptualized aannecting rather than
separating, medium). The theories work fine for coping with reference system limitations (especially
at high spatial speeds), but they are simplyaitgcope when applied to fundamentally Hooal
phenomena.
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Examplel: The speed of gravity and electric fields are clearly above that of light (as presented
above). But SR insists that gravity and electric fields can propagate no faster than light speed. But in
fact these fields are ndocal; they have o spatial velocity at all, and act instantaneously, even over
long distances.

Example2.Consi der Faradayds | aw of inducti on:

VxE:—Q—@?{Ewﬂ:—i//B-dS
ot (@] dt--b‘

This says that a timehanging magnetic flux through the area enclosed by a loop of wire will induce
a voltage in the loop (arinciple used in the Betatron to accelerate a ring of electrons in a vacuum). In
other words, a change in a magnetic flux is "felt" instantaneously everywhere by a wire loop
enclosing the flux, even if the loop is extremely large. There is no matheht@tnmasuggesting a
propagation delay. In fact the integral sign, depicting a global quantity, implies that the voltages in
each segment of wire appear all at once.

The outof-scope restrictions imposed by mistaken beliefs about SR and GR limit anedioit
imagination and the actual use of Aooal science.

Example: there are two kinds of position and two kinds of velocity. Remember those two terms in the
nonlocal form of gamma? We are using only one of them for propustba spatial velocity om

that depends on Newtonian mechanidse other possibilitythat of norlocal motion, has been left
unexplored. Using that, an aircraft could move from one position in the sky to another without
traversing the intervening spa&dt would appear at one location, then disappear, thappear at

another location. It could move at extremely high speeds without generating a sonic boom. It would
use Afi el d pr op uilosal chanadteriftiesofeeldctrioand rhagndigtds. ¢t would

be completely sel€ontained because there is no action/reaction (exhaust) as in conventional
propulsion (in this case, the reaction forces are radial, and cancel out within the structure of the
aircraft, making the preferred shape onsahething with radial symmetry, like a saucer or cigar).

Utilization of field propulsion technology has been the dream of engineers and scientists for many
decades. But research into such possibbdlities
because of mistaken ideas about the scope of SR andr@Rhere is lots of outright censorship.

Incidentally, these two different types of nlmtality make SR and GR irreconcilable with quantum
gravity. Gravity would mMinverto at the unit sp

The cause of gravity

We have seen how gravibehavesand how it gives rise to numerous reference system effects. But

what is thecauseof gravity? We have seen that the space/time dimensions of ma¥s’aRut that

is not much of a clue. How doé#sat turn intoaccelerationwhich has the dimensions of’s?t

Furthermore, the’ts® seems to be saying that the overall observable motion of (grasétation)is

fifanti o to the progr essi o franfourpdrspecte Pradossinot e Et h
seem to be anything in these dimensions that says a planet sized chunk of neaselethteobjects

placed on its surface.

We need to know more about the structure of mass, and that can be derived from the Periodic Table.

BeyondEinste_7th_ed.pdf 62/ 232



The number oflements on each row of the Periodic Table are commonly displayed as 2, 8, 8, 18, 18,
32, 32. This can be expressed as the following pattern:

2x1? =2 this line and those below all represent actual atoms
2x2° =8

2x2° =8

2x¥F =18

2xF =18

2x4? =32

2x4? =32

Possiblythis pattern could be extended upwards as:

2x =0

2x =0

2x1? =2

This couldsomehowrepresent the photon, and massless particles (electron, positron, neutrino, neltidowever, thanain
pattern is based on atomic number, and this laniemay not applyo this class of particles, and would break the pattern.
Hence, the details have not been wor&et

This makes a total of 118 elements (which, incidentally, implies a mass limit for the Table of 236 a.m.u.). The
pattern is based owdr integers (1,2,3,4) and squares of those integers, and a factor of 2. If we worked out all

the details, we would find that any element in the Periodic Table can be designated by a set of three numbers:
{n1,n2, m}. These three numbers apparently corraspo t o t hr ee di screte fAphysice

What are they?

If the atom is going to be made from structures of space/time ratios like mass, they must evidentlp be the 4
and 2 spin systems (weknown to physicists). They would be orgaizeas fAshel | so0 | i ke ir
(spins of spins).

But is this going to answer the question of acceleration? First take tresnpfeyment exam for physicists:
There are three controls in your car that allow you to smoothly control accele@diogou name them?

They are the gas pedal, the brake pedal, and the steering wheel. What? The steering wheel? Yes, a change of
speecbr a change of directioresult from acceleration.

Spin is rotation and rotation is acceleration. So intrinsic isocelerated motion.

What is it that is spinning? Nothing really. Intrinsic spin is not a gbsomethinglt is just pure spin, an

unusual relationship between space and time. Time progresses but the space does not (like in a centrifuge). In
the ultimater eal ity intrinsic spin is a fAdirection that h
which is a fAimoti on tthatésttertdindy8eyond Eirdteimlect i ono. Wel | ,

Incidentally, the combination of these two motidrspin and translatnd | ead t o t he qguesti on

or a particleo? Spin makes it a discrete physical
translational motion combined with intrinsic spin, makes it look like a wave (something thativaries
amplitude in space and is fispread outo). The for me

Quantum Mechanics.
Much more information on the subject of theahd 2 spin systems is available in this article:

"Intuitive Concepts for Atomic and Photon Spin Systems
https://www.academia.edu/12237614tuitive_Concepts_for_Atomic_and_Photon_Spin_Systems_3_rd_ed

BeyondEinste_7th_ed.pdf 63/ 232


https://www.academia.edu/122376141/Intuitive_Concepts_for_Atomic_and_Photon_Spin_Systems_3_rd_ed

Anomalous gravitational effects of rotation on spacecraft

Baffling navigdion problems were noticed witlotating spacecraft or spacatft with rotating
componentsirom the booldidden Ayenda: NASA and the Secret Space progidike Bara (2016)
p. 8993:

"The [elliptical] orbit ofExplorer 1. . . . came in at 225 miles , and 1,594 miles, an increase of &fstiles
That's a 60% higher orbit than they expected, and it's also wisp#tecraft was 11 minutes late to the tracking
station."

"WhenExplorer 3was launched in March 1958, it . . . . attained a maximum altitude of 1,750 miles, nmor&@ha
mileshigher than estimated."

"WhenExplorer 4was launched . . . it also attainawl orbit nearly 400 miles higher than calculated.”
"But whenLuna larrived in the vicinity of the Moon, it missed By700 miles . . ."

"Pioneer 4 was unique in that it was the first sgiizbilized satellite ever launched. . . . It ended up mighim@/loon
by over37,000 milesmore than 17 times its diameter."

"Despite this improved desigRanger 3also missed the Moon by nearly 23,000 miles, or né&liimeshe Moon's
diameter."

"Ranger 4was launched in April 1962 and performed flawlessiiilut solar panels failed to deploy. Without solar

power, the batteries were quickly drained and the spacecraft became a dead clump of metal on a ballistic trajectory
toward the Moon. By all logic, without a working guidance system or the ability to enakd-course correction, it

should have missed the Moon as badly as all the other missions had. But it didn't. It actually impacted the Moon, pretty
much exactly where it was supposed to!"

"...something in the dead spacecraft was different from wasaitmvall the "live" ones that had problems. . .. The
difference was in the rotation. All of the spacecraft which had shown this anomalous overperformance had major
components or subsystems which rotated at high RPMs.. In fact, there was a directamolretaieen the amount and
duration of the spin and the spacecraft's performanceEXpierer 1Juno rocket for instance had a rotating third
stage. . . . The Pioneer and Ranger spacecraft were both spin stabilized and they also had rotating gyidecoic gu
systems of board. Whd®anger 4went dead, the gyros stopped spinning and suddenly all their calculations worked,
and it actually hit the Moon!"

See alsd@sravomechanical effectabove)

Even a rotatindearth has an effect on spacecraft:

As McCulloch explains, the Tajmar effect is closely related to another odd observation: the unexplained acceleration of
some spacecraft. For instance, when interplanetary probes fly by the (spinning) Earth, some oféhgon und
unexplained jumps in velocity. In a previous paper, McCulloch showed that the MiHsC model agrees fairly well with

these flyby anomalies if a spacecraftds acceleration i
Earth. He alsshowed that the model could explain the Pioneer anomaly: as the two Pioneer spacecraft flew out of the
Solar System, they slowed down more than predicted, wh

inertial mass, which increased theiccaleration toward the Sutttps://phys.org/news/20107-gyroscope
unexplaineedue-inertia.html; (https://arxiv.org/pf/1106.3266.pdj

More on the Tajmar effect:

It has been found experimentally by31that when rings of niobium, atinium, stainless steel and other materials

are cooled to 5K and spun, then accelerometers and laser gyroscopes, rtagnalfdmtact, show a small

une x pl ained acceleration in the same direction as the r
clockwise rotations, and about half that value for anticlockwise ones. This is called the Tajmar effect and is similar to

the LenseThirring effect (framedragging) predicted by General Relativity, but is 20 orders of magnitude larger and
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shows the added parity violation. The effect has not yet been reproduced in another laboratory
(https//arxiv.org/pdf/1106.3266.pdf

Seeillustration https://homepage.univie.ac.at/Franz.Embacher/Rel/Thitrerse/ThirringLensel.pdf

See also:

"Von Brau n 6 sYeab@ld Secret",
https://www.bibliotecapleyades.net/exopolitica/exopolitics_vonbraun02.ftary interesting)

"The German approach to antigravity",
http://igorwitkowski.com/Th&sermanapproacko-antigravity.pdf

https://en.wikipedia.org/wiki/Allais _effe¢behaviorof pendulums during a solar eclipse)

Hence, there is a clear indication here that gravitgboimertia)is somehow linked to rotation
generalanyaddedspatialmotion will oppose the gravitational "towards" motion. In these examples,
the motionwas rotational (which is regarded as absolute, not relative) and it opposes grastity.
Thus, each spacecrgit an unexpected boost.

An overview of various claims about inertia or gravity reduction schemes can be found at:
Science of Oneneddavid Wilcock, https://divinecosmos.com/bockee-online/thescienceof-oneness/84he-
sciene-of-onenesshapter06-gravity-magnetisrandrotationthe-missinglink

A non-local alternative to the nuclear model of the atom

The common nuclear model of the atom is based on the concept of locality ("touching in space"), not
nortlocality.

Go backto Rutherford's original experiment (circa 1911) . He discovered that a material aggregate
(gold foil) has an array of tiny massive objects ("kernels") in it, each containing most of the mass of
the atom, and each separated by plenty of "space" (or sochefkeémptiness) . What were these
massive objects? The previously existing model was based on spatial contatdms in an

aggregate are pictured as touching each other, like billiard balls in a shoe box. The volume of a ball
could be estimated byalculations from soap film experiments and by known molar volumes of
metals. Rutherford found something that was 10,000 times smaller in diameter than that implied by
this volume. Both pictures had factual support and so the tiny massive objects basagié "n

Hence, the atom "has" a nucleus.

But that is not whatis picture really showed. The tiny massive objects, which contain virtually all

the mass of the atom, and ultimately account for all the properties of the atom, could be the atoms
themselvesThe "emptiness” is simplyetweerthe atoms, nowithin the atoms. Physicists could have
developed a whole new different form of atomic physics if they had accepted this realization! But
historically, they were neither fluent nor comfortable with the cpheénonlocality.

l ncluding the fiemptinesso as a fAparto of the a
the resulting claim that proton, neutroasdelectrons (but not gamma rays or alpha particles) are
Apartso of t he isadfimtely. strafdge.df | Usex @ slexlge thaammer to smash a color

TV set to smithereens, have | thereby revealed
Manufacturing Engineering! How are we going to name and inventory all ihestamental
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paticless? What vendors can supply them? Are there blueprints that show how to assemble all these
stranggparts into a TV set? Can we get Afree mone

The atom smashing experiments actualgw how the atom brealdp, not how it is put together.
The results are fAdisintegration productso, not

Some things are just t@mpleto explain to the world.

Some years later, quantum mechanics began to be developed. It had features that clearly pointed to a
non-locality model. Originally, electron orbits were thought to be clearly defined (like the orbits of
planets around the Sun), but later the orbits turned into a fuzzy "electron cloud"”; it was not that the
electron orbits could not be found and measuretlitbvas that they did ndtaveany sort of actual

spatial trajectory in the first place. Later, more and more conceptual problems developed with the
atomic electrons. It now seems that this model should be discarded and a new one created based on
the cancept of norocality. Atoms exist and they can have various energy levels based on different
types of intrinsic spin systems. Electrons can be an agent to express those energy levels without
actually being "parts" of an atom. A conceptually "cleaner"ehofithe atom could lead to additional
useful insights that are not readily apparent in the current model.

See
https://www.academia.edu/45461890/Atom_Or_Nucleus
http://viXra.org/abs/2408012

https://www.academia.edu/122376141/Intuitive_Concepts_for_Atomic_and _Photon_Spin_Systems 3 rd_ed

The interatomic distance problem

One wit of space, as inferred from the speed of light and the Rydberg frequency, should be fixed at
about454 Angstroms or 909 Angstron{Ry = 3.29 x 1® Hz, c =3 x 18 depending on a couple of
different interpretations. There d@ur unresolve problens with this view:

1. Interatomic distances are MUCH less than 500s&ogns

2. Interatomic distances vary depending on the substance under consideration.

3. Interatomic distances can vary due to external influences like pressure and temperature.
4. Candensed matter strongly resists forces of both tension and compression.

The realm of space of our ordi nairryeretxipaelr i ®Emaece
realm the Ether moves objects towards increasing spatial and increasingoaragise. Gravitation
inspaceanoves them Aanti 0o to the outward flow of ¢t
stronger than the Ethspatialmotion, such objects will be gradually coming together. Eventually the
spatial separation is reduced teeamit (the minimum possible). The Etlatumnormally

associates one unit of space with one unit of time (or vice versa). Each unit of space or time is

different from the previous. But at unit spatial distance, the association changes. Now one anit of th
same spacis continually associating progressively with a flow of different units of time. Space is

stuck at one unit but time is still progressing towards increasing temporal separation magnitudes.

This extra temporal separation has the effect of ngaltie space seem less effective. It is similar to
gravitational space, in that it is not really fundamentsgigice It is a different type of reference
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system space (or Aemptinesso); it is the way t
sot of conversion factor wil/ be requmotioerd her e.
would be (1/t)/tor1A. Unf or t un at etlsgento be this singpl®. don 6

This Arubber spaceo concept may sanethngdkebbi t str
before.Remember the LorentZitzGerald contractiofirom high school physiéHere is a refresher:

dLorentzFitzGerald contraction, also called space contraction, in relativity physics, the shortening of an object along
the direction ofits motion relative to an observer. Dimensions in other directions are not contracted. The concept of

the contraction was proposed by the Irish physicist George FitzGerald in 1889, and it was thereafter independently

developed by Hendrik Lorentz of the tNerlands¢ https://www.britannica.com/science/LoresiitzGerald

contraction

Motion takes place iBOTH space and time . The spatial and temporal components can imedum

together, but only if the temporal component is converted into a spatial equivalepanSea

(above). In the quantum mechanical realm, the spatial component is fixed at one unit, but the

temporal motior{ A mo t i o n | o mondmastionalonotionremember?) progresses and

makes the spatial separation shrink from the standpoint of an outside (common) reference system.

The temporal and spatial motion apply inthlee dimensions of motighii mas s 6 has t he d

of t3/s3). Hence, in the quantum world, all three interatomic distances shrink, not just one.

And while we are on this topic, it should be noted that speeds generated by extremely energetic
processes add a temporal dimension to what would otherwise be inddiDrspace with respect to
(scalar)progressive time. The motion beconamensionallymixed, resulting in various weird
effects, includi ngTradhstipralSpacelonelbetow.act i ono. See

Item #4 clearlyymplies some sort of equilibrium between the Ether and gravitation.

At this unit boundary, the reference for the motion changes. The Ether flows away from the unit
physical boundary, which is also toweasterd.Jhist he 0
is a kind of fApseudo spaceo. Gravitatthaandal way
gravitation continue in their normal directionbut therelationshipbetween thenmverts In this

region, the Ether acts as a force of compoessand gravitation acts as a force of repulsion.

(I had, and stilhavea | ot of di fficulty with this picture
my mind kickedi t ar ound, t he phrase f Mptgomiegtonimh By your
dad said thislecades agawhen my old yellow car would not start. The starter motor would whirr

freely, but the engine would not turn over. The auto industry eventyadisadedhe Bendixto an
engagement solenoid and a emay roller clutch. Whenhe driver starts the engine, the solenoid

thrusts the starter motor pinion gear into mesh with the flywheel ring gear. After the engine starts, the
oneway roller clutch prevents the starter motor from being-spemn (and destroyed) by the high

speed oftie flywheel ring gear. Apparentlgny mind was telling me that during engine start, the

motor and the flywheel rotate in the appropriate directiand then fer the engine starts, they are

still rotating in their same respective directions. Butrélationshipbetween the two motions inverts

the flywheel is now trying to drive the starter motbgot the feeling that my minkhew the answer

to the Ether reversal problem, but did not know how to explain it to me in a more analytical form.

And that waghe end othat. )

A choice of a distance metric also affects interatomic distance measurements, and we know
something weird is going on with that. When certain salts are melted, the volume of the melt
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increases compared to the volume of the unmelted. §diis would lead us to expect that the
interatomic distances in the melt would increasghdlly. But in fact the distanagecreases:

"There is another important fact about the melting process. When many ion lattices are thefeeds a 10 to 25%

increase in the volume of the syst@rable 5.10). This volume increase is of fundamental importance to someone who
wishes to conceptualize models for ionic liquids because one is faced with an apparent contradiction. From the
increase in volume, one wouldink that the mean distance apart of the ions in a liquid electrolyte would be greater
than in its parent crystal. On the other hand, from the fact that the ions in a fused salt are slightly closer togiether than
the solid lattice, one would think thdtere should be a small volume decrease upon fusion. How is this eniptiness
which evidently gets introduced into the solid lattice on meidtilagoe conceptualized?Modern Electrochemistry:

ionics John O'M.Bockris, Amulya K. N. Reddy, 2nd ed, 1998, A-612)

"Such "volumes of nothingness" must be present to account for the large increase in volume upon fusion while at the
same time the internuclear distance decreases (see Tables 5.9 and 5.10)" (Binkckas619)

". .. this space is counterintwié to the internulcear distances given byay or neutron diffraction. The internuclear
distances found in molten salts are smaller, not bigger, as might be thought from the increase in volume." (Bockris,
ibid., p. 620)

It is common knowledge that whetiguid cools and turns into a solid, there is usually a change in
volume. Liquid water, for example, will expand when it changes into ice. Melted paraffin, however,
will contract when it cools and turns into solid paraffin. This is easily seen by filiagtall

beakers with liquid water and melted paraffin. When they are each cooled to solidification, the water
(ice) will have a slightly raised center (showing that it expanded) but the solidified paraffin will show
a depressed or indented center, showliag it contracted. The pattern for most substances is that they
expand when heated, and so the liquid is more voluminousddgese) than the solitVater is an

obvious exception. So are the metals antimony and bismuth, which expand rather thanwbetract
they solidify.

Regardless of what happens to the volume, we would at least expect one thing to always be true: if the
substance expands, then the average distance between molecules (or atoms) should increase. If the
volume gets smaller, then the aage distance should decrease. Although this makes perfect sense,
nature does not always accommodate our expecta@oystalline potassium chloridéa common

dietary salt substitute) when melted, will increase in volume some 17%. That the "fusedssalt” ha
greater volume than the solid crystal at the same temperature might nairpeise to most people.

But it is surprising that the average distance between ionic centers is 326 picometers for the solid

form, yet only 310 fothe liquid form. The liquids morevoluminous but hasmallerdistances

between its atomic constituents. The distances are measuredayyaXd neutron diffraction.

The following tables illustrate this situation with some common ionic salts:

Table 5.9
Internuclear Distances in aarlic Crystal and the
Corresponding Fused Salt

Distance between Oppositely Charged lons (picome

Salt Crystal, m.p. Molten Salt
LiCl 266 247
LiBr 285 268
Lil 312 285
Nal 335 315
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KCI 326 310

Table 5.10
Volume Change on Fusion

Substance % Increae of Volume on Fusion

NaCl 25
NaF 24
Nal 19
KCI 17
CdBr, 28
NaNGs 11

(Partial tables fron Modern Electrochemistry: ioni¢cs
John O'M.Bockris, Amulya K. N. Reddy,
2nd ed, 1998, p. 611, 613)

Explanations are offered for this difficulty, but theyse® boil down to little more than a
restatement of the problem in terms that make it look like a solution.

The problem may also be appearing in astronomy in the form of ultradense structures that expand
over time. This would apply to condensed matterésand planets) but is not limited to them. Some
articles:

"Global Expansion Tectonics a More Rational Explanation”, James Maxlow
http://tmgnow.com/repository/global/expanding_earth tml

"The Expanding/Growing Earth", David Bressan (2011)
http://historyofgeology.fieldofscience.com/2011/01/expandinggrowiagrth.htmt:

"A much stranger ideto explain the assumed phenomena was proposed by the German physicist Pascual Jordan
in 1966- the increase of earth was imputable to the general dilatation of the sjiaee continuum."

"In 1966, Jordan published the 182 page wbik Expansion der Erdeolgerungen aus der Diracschen
GravitationshypotheséThe expansion of the Earth. Conclusions from the Dirac gravitation hypothésishich he
developed his theory that, according Raul Dirac's hypothestf a steady weakening of gravitation throughout the
history of the universe, the Earth may have swollen to its current size, from an initial ball of a diameter of only about
7,000 kilometes (4,300 mi).http://en.wikipedia.org/wiki/Pascual Jordah

Real, satisfying answers to these problems have not been found and more research isribeded.
meantime it is probably wise to asse that the volume of an aggregatatomsis not, in general, a
simple and direct function of the interatomic distances.

The Interatomic Distance(another look)

This is a second locktthe Interatomic Distance nd t he @A Et h e rdescribeaboves a | pr
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In order to understand the origin of the interatomic distance in solids and liquids, it is necessary to
understand the dynamic Ether. A quick review of the artitlédsh e  E x p a nandii\Gé obBbtulh em o
Clusters andtarFo r ma t(delow) would be very helpful here.

The dynamic Ether is a specific structure of space and time that progresses at the speed of light. It is
regarded abotht he finot hi nephydialtuniversa nfdo rt hteh Aino acti vity
datum for everything that does exihe speed of light is effectivelyrewfi z er o 0 dat um f o
everything. Departures or fAdisplacementso fro

atoms, madsss particles, or some sort of physical motion (activity) in general.

r
m

The rate of progression is regarded as one unit of space per one unit of time. How big are these units?
The size can be inferred from two wkhiown constants: theydberg frequency ahthe speed of

light. These are regarded here as unit quantities of frequency and speed. From them a third unit
quantity can be inferred: the size of one unit of space. This is calculated from how far a photon can
travel in one unit of time

The Rydberg Fequency is

3.2899 x 16° Hertz

and the time (or period) for one cycle of that frequency is its reciprocal:
0.30396 x 13° seconds(one unit of time)

The speed of light is:
300,000 kilometers/secondone unit of speed)

In one unit of time a photon mmg at unit speed will move
(0.30396 x 10"° sec)(300,000 km/sec) or about
900 Angstroms (one unit of spatial distance)

This hypothetical onenit of distance is very smallroughly a few hundred (conventional) atomic
diameters.

Its derivation is syect to interpretations. The 900 Angstroms assumes that the Rydberg frequency
represents a full cycle obtation. But it could also be a linear harmonic oscillation. Is a linear

diameter a better interpretation? How about a radius appliedimensiomlly? For now, the 900
Angstroms should be viewed as fAjust a number o

So if you glance at your wett for one second, about 3 x4 Qnits of time will have shot through it.
You probably did not notice. But also thmany units of space will have shot through it too. Both
space and time progress with a 1:1 ratio.

We sense intuitively that there is a progressi
by a large time interval which results from the prggren of time. There is a progression of space
too, but we do not notice it because we¢ilmeve i

This is not actual space but is instead a gravitational reference system. If you are about to sitin a
char, you do not have to estimate how far the chair will move before you are actually sitting in it.
Gravity makes the chair Astay puto along with
progression of space is noticed only on a much largés,stamely millions of light years.
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Now we have to see what the Ether does on the atomic scale. TheBegtioo b ul ar c |l ust e
f o r madvesa aescriptior{below)of how it affects stars in dapular cluster (and you might
want to review that). Here we will visualize how it affects a cloud of atoms in free space.

The dynamic Ether can be conceptualized as a 0
everything else, both in space andime. Gravitation based on atomic intrinsic spin systems always

opposes the Ethero6s spatial force. Hence, it i
the cloud of atoms is sufficiently becauseafthe, t h

weakness of gravitation comparedhe force exerted by the Ethénereby increasing the spatial

separation (and of course the time separation as well). If the cloud of atoms is sufficiently dense, the
atoms wil |l b e g i nch athenbécauge ofithie influancedotgoavitatian (but they are

still moving apart in time). Eventually, the cloud contracts until the atoms are separated from each
other by only one unit of space (hypothetically 900 Angstroms). At this point the atonud naove

closer due the quantization of spateh ey hav e aggregated into a so
One unit is the minimum separation.

But time is still progressing.

And this is an important pointime is still progressingt its one unitevel(as in the speed of light).
The relevant space herenist progressing, but it too is atone unit levelThe resulting motion is one
unit of successive time units associating repeatedly with one static space unit (perTaismy.
effectively anew 1/1 datum for motion in this regioffhe location of this new datum is at the far left
end of theSpeed Spectrum Diagrafmot shown).

The time coordinate of each atom is changing, even though the spaceTl®@aibms are in motion,
but to fiwher ed or ?The Ethewaiways thhovéscatons{otcepied ay rmoi) n g
Aawayo from t heMoatpipo ni chaabwaey 6d aitnunmi.hi s case ca
conventional spaetéme where both space andtimegmess as wusual . But A
leftward, where only time can progress, and space remains at ondorr@ttime is equivalent to less
space. The effect is to make ttlasterof atoms much denser than expected.

n |
awa

But how can t hagdi dhed tTchetrree isnenoumriith of space.
together in a ratio called motion, there is a spatial equivalent of time. It is simply 1/t. It is kind of a
Aquasi s p astill bedmeasturdddy usimgapecial tools likeax diffraction and electron
microscopes.

Time continues to progress and makediusterdenser. The limit would seem to be what is
conventionally called fAinuclear densia3xdd” A typ
kg/m?. In different units thatvould be:

2.3 x 16* g/em?

2.3 x 16* kg/en?

5.06 x 18*pounds/cr

or about 500 billion pounds for a chunk of something the size of a sugar cube.

And there is no reason for the progression to stopclttsterwould continue to shrink and

eventuab ecome one of those voracious fAbl ack hol ec
overwhelmingly powerful gravity would eventually consume the Earth, . . . then the solar system, . . .
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then the Galaxy, . . . then the Universe, where it finally runs out efdimd (of course) explodes in a
Big Bang. (good stuff for a novel)

Obviously, this is NOT what happens!

The stability of Acondensed mattero ilmha probl
forces of compression and tension. It is not gamilled apart like taffy, nor is it easily compressed

like a sponge. They believe thato forces must be operating here: an internal force of compression

that holds the atoms of the bar together, and an internal force of tension (repulsion) between the
atoms. The two powerful forces balance each other and produce the stiff equilibrium that we call
Amattero.

The only known forces that are conceivably powerful enough to do this are electrical in nature. You
can find illustrations in college chemistryboaks1d encycl opedi as about fi c

bondso, fAshared electronso, fAorbital so, fAreson
electrical charges. But there is one major problem: when opposite charges are brought together, they
dest oy each other. This would especially be the

no credible explanation. Matter (even the atom) is electrically neutral in its ordinary state. What the
textbooks offer on t M & otromiud liidlds mdlka eaan & min
professors.

Conceptual clarity is muddied even further by the nuclear model of the atom. Matter is aggregates of
atoms. Atoms are uniquely defined by their mass and atomic number. Whatever determines or holds
these traits should be definedths atomnot some sortofinucl eus o of something
definition we would realize thahatter(not the atom)s mostly empty, and that atoms space

themselves far apart on the atomic scale. How they do this kmowen, but whatever neelectrical

mechani sm accounts for it would work just as w
The fAemptinesso in matter is actwually a time d
Aempty spaceo. The thrbtatiomaltine arerotatienhl space displacengentd o

(motions) thabpposee he fl ow of the Ether; iif they did no
in other words, is fimore nothingo. The space

but there is a net leftover motion of time displacement. This results in matter (mass) having the
space/time dimension of'$’.

These rotations have an orientation in the 3D time environment. Their motions seem to exert specific
di r ect i on abch dtherpandteissisithe origin of chemical bonds, and all that s,p,d,f
Aorbital o stuff that scientists think is due t

I n the 1800s, scientists hypothesi tlknavledgh at at
was accessible at that time, this was actually a pretty good guess, except that thesyaisestteer
instead of a dynamic one.

As explained above, it is the Ether that keeps matter together. Inside the 900 Angstrom region, it is
thecohesive force that keeps the atoms of matter from flying apart. But what prevents matter from
collapsing in on itself?

Thevery existencef atoms in our spaetme is based on motions (intrinsic spins) that are in
opposition to the Ether. This resuiltsthe phenomenon of gravitation. Gravitation necessarily
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opposes the Ether. Inside unit space (so to speakh the lefhand side of the newly applicable
datum, the Ether is moving atoms together, and therefore gravitation is moving themAaizet.
unit space boundary, gravitatidsecomes force ofrepulsioninstead of attractionThe fore of the
Ether is constant, btihe force of gravitation is dependent on distafitese two forces necessarily
have an equilibrium position. Physicists haveaae for itithe interatomic distance(the distance
between centers of adjacent atoms).

Some thought will reveal that the interatomic distance is like another kind of gravipause. The
astronomicaflsravipausdeads to positiogthat are at an unstable equilibrium. This

Ami crogravipauseo, in contrast, is robustly st
repulsion, which is distance dependent, moves them back apart.

We need to know more about this inverted graviato |t i s not operating in
embedded in thepatial equivalent of timeSo, is there still an inverse square distance relationship as
in normal gravitation (except here it would be repulsive instead of attractive)?

We have to be careftilere. The reality is motion, not forces. In this region the spatial equivalent of
time is 1/t. Speed (motion) in this realm is space/time and therefore (1/t)& of A% shows up in
the Rydberg formula for spectral lines.

1 1 1
;"va.c ﬂ-‘i ﬂg

https://en.wikipedia.org/wiki/Rydberg_formula

Note that mand n (pure numbers) are expressedegprocal squares this formula. These are
actually speeds, and the difference shown represpatlifferences.This is a hint that this realm

of unit space (Quantum Mechanics) connects to our world through an inverse square relationship.
Ordinary motion here is not s/t but is instead (ffom our standpoint). Gravity, therefore might not
be based on Fas it & in the conventional spatiene realm

Studies on the compressibility of metals should reveal what the actual relationship is.

A

Most people dondédt think metals are compressi bl
pressure like one tapascal can compress even dense metals like gold or platinum to twice their
normal density.

Shown in the diagram below are the compression curves for gold and platinum which are intended for
use as standards in the compressibility experiments. The bstadeshowghe Density(not volume)

of the metaknd the vertical scale shethe Pressure need@gsing various schemet) put it into

that state of density
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SCIENCE 4 Jun 2021 Vol 372ssue 6546 pp. 1068068 DOI: 10.1126/science.abh0364

Rel ated to t hi s (hitps/entwikipedimmMikiBllkkmodoi®)d ul us 0

Thebulk modulus . . . of a substance is a measure of the resistance of a substance to bulk compression. It is defined as
the ratio of the infinitesimal pressure increase to the resukiagjve decrease of the voluntg.

P
F____F"
/ /’I
( R —
P‘I_/ | )P
IL;L”___J/
I.'l

The bulk modulus (which is usually positive) can be formally defined by the equation

dP
K=-V—
dV

whereP is pressurey is the initial volume of the substance, atiffdVdenotes the derivative of pressure with respect
to volume.

Equivalently, fromBritannicawe have this fttps://www.britannica.com/science/bullmodulus):

. . . the relative deformation, commonly called strain, is the change in volume divided by the original volume. Thus, if
the orignal volumeV, of a material is reduced by an applied prespumea new volumé&/,, the strain may be

expressed as the change in volumg, V,, divided by the original volume, o¥/{1 Vi)/V,. The bulk modulus itself,

which, by definition, is the pressure divided by the strain, may be expressed mathematically as

pressure z

bulk modulus = - =
strain (V, -V, )V,

... the dimensions of the bulk modulus are those of pressure, forceitpgmeanin the English system the bulk
modulus may be expressed in units of pounds per square inch (usually abbreviated to psi), and in the metric system,
newtons per square metre (Njior pascals.
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The value of the bulk modulus for steel is about 21®%psi, or 1.6 x 18 pascals, three times the value for glass.

Thus, only onghird the pressure is needed to reduce a glass sphere the same amount as a steel sphere of the same
initial size. Under equal pressure, the proportional decrease in volurtassfigthree times that of steel. One may

also say that glass is three times more compressible than steel. In fact, compressibility is defined as the reciprocal of
the bulk modulus. A substance that is difficult to compress has a large bulk modulusait @mpressibility. A
substance that is easy to compress has a high compressibility but a low bulk modulus.

Wikipedia offers this tablehftps://en.wikipedia.org/wiki/Bulk_modulug:

Approximate bulk modulus (K) for common materials

Material Bulk modulus in GPa | Bulk modulus in Mpsi

Diamond (at 4K) 2 443 64
Alumina (y phase)t! 162 + 14 235
Steel 160 232
Limestone 65 9.4
Granite 50 73
Glass (see also diagram below table) 351055 58
Graphite 2H (single crysta )i"' 34 49
Sodium chloride 24.42 3.542
Shale 10 15
Chalk 9 1.3
Rubber!® 15102 0.22 to 0.29

Sandstone 07 0.1

From the table, you can see why diamond is used in machine tools for cutting metals, and why no one
would use sandstone as a structural building material.

In nuclear weapons, chemical explosives can compress (already dense) uranium or plutonium to 2 o
3 times normal densityyith sophisticated techniquebe maximum using chemical explosives is

about 10 .. (SeEourth Generation Nuclear Weapgmsndre Gsponer, JedPierre Hurni, & ed.

Sept. 1999)

Compressions much higher than this can be crdatedradiation/ablation technique, but they require
an atomic explosive instead of chemical explosives. Example:

fi . . we can estimate final compressions and densitie
g|gabars and liquid deerium) is 197fold (33.3 g/cm”3); for the \WBO (64 gigabars and Li6D) it is 878 fold (720
g/cm”3).https://nuclearweaponarchive.org/Nwfag/Nfag4.html Cary Sublette)

Finding an exprssion for the compressibility of metals is not simple. This was extensively
investigated by P. B Bridgman in the 1920s. Here is one of his statements:

The expression of Botrior the compressibility of salts, in which a repulsive potential between aw®thsiaverse

ninth poweris found to give good values for the compressibility, cannot be extended to metals, for neither is the
absolute value of the compressibility nor its variation with pressure such as would be given by this sort of a potential.
Thereseems to be no simple repulsive potential that will account for the compressibility data for the various metals
(AThe Compressibility of Met &bceediags of thé NationaPAcadensyofr e s 0 P
Sciences of the United States ofeficg, Vol. 8, No. 12 (Dec. 15, 1922), pp. 38865 (5 pages);
https://www.jstor.org/stable/8444bttps://www.jstor.org/stable/20025987

The literatwe on this topic is difficult to read and not readily accessible to the general public. But the
behavior of materials under high pressure continues to be a topic of intense interest. Here is a
comment about 1954 German patent assigned to Karl Nowak:

According to Karl Nowak's 1954 German patent, patent number 905847, Class 12g, Group 101, by a
process of extreme cooling coupled with pressure, the basic atomic structure of material can be
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changed. It is reduced, narrowed and confined in terms of atomitaltngsstructure. . . . Admittedly,
at first the idea of compression cooling as a means to change atomic structure sounds a lot like junk
science.

At this point Dr. Gordon Freeman weighs in with some remarkable scientific insight. According to Dr.
Freemanan elementssjc] behavior is determined by its arrangement of electrons orbiting the nucleus

of that elemental atom. Seven electron shells are present around the core. Under high pressure electrons
are shifted to lower orbits and new orbital overlappiage formed. This changes the whole behavior of

the element concerning color, boiling temperature, density, and so forth.

The trick seems to be to cool and compress the material and then gradually release the pressure. The
material will retain its new pperties at least for several monthsilitier's Suppressed and Stiflecret
WeaponsHenry Stevens (2007) p. 127

ADE9O0OS5MI4T6od and device for modifying material propert.i
https://worldwide.espacenet.com/patent/search/family/007337641/publication/DE905847C?q=DE905847C
https://worldwide.espacenet.com/patent/origa@ument?channel=espacenet _chab&be25%682b42d3804F

dac0d01a8b8d

This topic is still of interest today:

A Hi-gdssure synthesized materidlst e a s u r e sV. ¥. Brdzhkinj Pades 38351,;
https://www.tandfonline.com/doi/abs/10.1080/08957950701546956
https://doi.org/10.1080/0895795070154695@Published online: 22 Aug 2007

This short review covers some particular aspects of the production of new materials under high pressures. Despite the
fact that there is an extremely wide range of new-pigtssuresynthesized substances with unique properties, a

commercial synthesis has been used up to date only for producing superhard riateesdsare real treasures of
todayédés industry. At t he s amepressirarexperimertdters dive scientistsbe under
material with helpful hints of what new intriguing substances can exist in principle. This is true both for new

superhard, semiconducting, magnetic, superconducting, optical materials already synthesized under pressure and a
large nunber of hypothetic new polymers from ledvelements.

Nature give confirming instances that ultrahigh density matter can be stable in the coyohearved
spacetime environment. Astronomy gives examples of ultrahigh density matter vsostnova
remnants, and an originally higliensity Earth that is still expandinbhere areevensuch things as
ultracompact galaxiegttps://en.wikipedia.org/wikiM88HCC1). Practical applications of ultrahigh dsty
include superhard materials for industrial tobigh energy densitgxplosives andocket fuelsand
new way to liquefy gases

All this suggestthat production of high density material is just a matteadditionaltime

Other eferences:

The Compressibility and Pressure Coefficient of Resistance of Ten Elements
P. W. BridgmanProceedings of the American Academy of Arts and ScigWoks2, No. 8 (Dec., 1927), pp. 2@26
(20 pages)https://doi.org/10.2307/25130122https://www.jstor.org/stable/25130122

The Compressibility of Thirty Metals as a Function of Pressure and Tempeér&ui®. BridgmanProceedings of
the American Academy Afts and Science®/ol. 58, No. 5 (Jan., 1923), pp. 1882 (78 pages)
https://doi.org/10.2307/2002598https://www.jstor.org/stable/20025987

Certain Physical Properties of Single Crystals of Tungsten, Antimony, Bismuth, Telluriumjudadinc, and Tin
P. W. BridgmanProceedings of the American Academy of Arts and Scievioe$0, No. 6 (Oct., 1925), pp. 383
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https://doi.org/10.1080/08957950701546956
https://en.wikipedia.org/wiki/M85-HCC1
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https://pubs.aip.org/aip/jap/articbbstract/31/7/1253/162686/EquatiofiStatefor-NineteenMetallic-Elements R.
G. McQueen; S. P. Marsh. Appl. Phys31, 12531269 (1960) https://doi.org/10.1063/1.1735815

A Brief Cosmology

Professional astronomy has access to an enormous amount of observational data and extraordinary
technol ogy. But the theories that should unify
and sooutright ridiculousijt is hard to believe that astronomers and physicists take these ideas

seriously. Yet, they are published in peer reviewed, respected, professional journals. Some samples:

Space is warped and can have holes in it.

Space transmits graational waves

Speeds greater than light are forbidden instead of common
Stars power themselves by converting hydrogen to helium
Stars can gravitationally collapse

Stars can be made oéutrors

Some rotating stars beam light like a light house

Young stas are believed to be old

Astronomical synchrotron radiation is very common

E R

Your taxes are at work here! YOU are paying for these fantasies!

As part of a fipot stirring exerciseodo some comm

TheExpansive Etherdd (0 KS . A3 . | y3¢

Beyond Einstein: notocal physicg2" ed.)offered simple explanations for the nature and behavior
of gravity, the stability of galaxies and globular clusters, Dark Matter, the EPR paradox, the twin
paradox, the constancy of the speétight, the concept of nedirectional motion, the negative result
of theMichelsori Morley experiment, the wavparticle duality, observational effects of accelerated
reference systems, edcall on the general theme of ntwcal physics. Additionally, soe

suggestions on atomic structure were published at
https://www.academia.edu/122376141/Intuitive_Concepts for Atomic_and Photon Spin Systdmed 3

The key to these explanations wasnotthegtatic oncept
Aether of the late 1800s. Instead it idymamic progressionf space and time in three independent
directions. 't | sdired if amalla maatiaona y(pae. lofa.Anfonc
apparently serves asphysibabJniverseot hi ng datumo for t

People usually agree that space is tiieeensional and that time progresses. Additionally,

astronomers are seeing clues that space progridsséime, except that the progression of space is

threedi mensi onal (witness their use of terminol og
v e r s @mconstruct the Ether, we only need to add that time itsalé@hreedimensional.

The Eher is thus more like an empty framework, not a medium. It cannot be warped, bent, polarized,
etc.It does not have Black Holes, White Hqlégorm Holes or variable index of refractiott is
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homogeneous and isotropic in its properties. Upon reflectiencancept seems almost selident
to anyone not encul t dctiendl@ésiciamncbddi nded by toda

The preferred terminology to describe it is space/time or time/¢pacet spacgime The short

hand notation is33 and 8/s3, respectivelyNote the three dimensions of space and time each. More
importantly, note that the ratio itself is three dimensionsation,which could be denoted as (8/t)

or (t/sp.

The Expansive Ether##3) s we e ps | o c aldiredionsfroniexesymitiablocationat

the speed of light. The spatial manifestation is that of a liceaterlesexpansion of the Universe;

no spatial location has any special status, like the center of an explosion would have. If a group of
photons were to originate in thesivironment, they would be swept outward and away from their
original locations. Directions are initially random (spherically distributed) but become definite and
specific from the standpoint of a conventional reference system. The photons are cargea tie
Expansive Ether and do not experience the flow of space or time. A photon, from its own standpoint,
pops into existence and goes out of existence in one single act.

For decades the fABig Bango expl andavariteaof f or t he
astronomers. 1t is |l osing favor today, as the
regarded as a property of space itself. In fact, the explosion explanation should have been discarded
back in the 1940s:

il n Decembe erepbréedth the Arharican IAssociation for the Advancement of Science that results from a
six-year survey with the Mt. Wilson telescope did not support the expanding universe theory. According to an LA
Times article reporting on Hubble's remarks, "The fedaould not be uniformly distributed, as the telescope shows
they are, and still fit the explosion idea. Explanations which try to get around what the great telescope sees, he said,
fail to stand up. The explosion, for example, would have had to stargliter the earth was created, and possibly even
after the first life appeared heré3¢l (Hubble's estimate of what we now call the Hubble constant would put the Big
Bang only 2 b ihttpk:ieo.wikipgdéaang/wiki/Bdgio Hybble

For our purposes, the Expansion occurs at the rate of one unit of space per one unit of time (1/1),

which is presumed to be the speed of light. The numerator and denominator are always increasing
numeri@lly, but therator e mai ns constant. This unchanging Vz
being a numerical zero. Numerical displacement
not hingso (particles, or spogressiteyimedan the lengnimator o me n
negates the effects of progressive space in the numerator. Fundamentally, from the standpoint of a
Anatural 0 reference syst &meithetekpandikgmorcoatractiegati s 0 d
the speed of light. (Ad that, incidentally, has some strange reference system effects.) But from the
standpoint of @patialreference system, the Universe is expanding.

The speed spectrum in one dimension

i [))
i

(¢ X ol o]

il oce Aindncal ¢
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This diagram showa simplifiedspeed spectrum in the framework of the ExpansiverEirhe left

half shows the range of (spatial) speeds of ou
of planets, stars galaxies, etc. Gravity operates here to make things appear stationary spatially, but
mass, as explained Beyond Eingin, i s st i | | Amovingo temporally
speed in this section can be a mixture of spatial and temporal speeds. Spatial speeds are described by
vector equations; temporal speeds are-dioectional and are described by diffusequations, wave
equations, and the inclusion of concepts like entropy.

The right half depicts speeds -lgoecalterf rtdmnt e a
of a spatial reference system. That system would look statistically identited spatial system if it

could be viewed from an observer within t{t@mporal)system. It is presumed to have planets, stars,
galaxies, etc., but all the space and time relationships are inverted from our standpoint (instead of
Aanti mattese matierd)nv&peed (s/t), a change o
progressive time, is a measure of motion in the spatial realm but in the temporal realm (where space is
scalar) it is energy (t/s). From our standpoint all its structures are dispesgEte and move at the

speed of light. We seeitscontentsasarmolee ss uni form Abackgroundo o
microwavesthediffuse gamma rapackgroundthe X-ray background, the ultraviolet background,

the visible light backgrounebtc.

The | eft and right ends depict zero speed in s
understood to be, for example, one unit of space associated with an unlimited amount of time (there is
no actual, numeric fHzédrzeedpespdoaahyawhkbyea eete

that is not used by natyredt the center of the diagram, the spatial and temporal speeds are equal and
are assigned a value of 1/1 (i.e., one unit of space per one unit of time, or vice versa), which is
presume to be the speed of light. The extreme left and right ends of the spectrum are therefore
separated by 2c.

Three quantization boundaries are apparent in this diagram. At the left is a unit space limitation on
speed. This is the realm of Quantum Mechawigere all activity is temporaghnd spatial trajectories
cannot be defined. It is still within the overall spatial system. At the center is a unit speed boundary.
This is the region of some strange reference system effects and some extremely weirdhathykics

not have the spatial limitations of Quantum Mechanics. The extreme right is a realm of spatial activity

that is within the overallrealmofndnocal i ty; there i s speculation
this realm can momentarily localize intetfiefts i de) spati al system. This
speedd end of the spectrum and, from the spati

1020 eV; for a single particle, that is an energy equivalent to that of a baseball mo&hgat).
Extraordinarily high mass densities are also possible (1000 kg/cc). The extreme right of this spectrum
can also be viewed as infinite spatial speed (in other words, instantaneousbatitistance). Such
speeds are manifest in phenomena ssajravitational fields #s3), magnetic flux @s?) and

electric charge {sl).

Readers may ask: Als the space we perceive the
Et her ?0

No, it is not. The space of the Ether moves all locateagpart at the speed of light. You, your desk,

your house, etc. are not flying apart in all d
actually a manifestation ofgravitationalreference system. Likewise, the perceived characteridtics o
ARfree space i mpedanceo0 aandappaeentigneventtmeeasuredgpeed and p

of light attach to the same reference systtarck 6 s ¢ o n st aparticlegnbtspaaeh e s t o
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Readers may ask, "Where Is The Center of thedsae?"

This question waaskedn a science magazind?¢pular Sciencd-20-2012, by Rose Pastore
http://www.popsci.com/technology/article/260a/fyi-wherecenteruniverse )

"First, itodés important to know that t heitwhsitprapihng wasno
expansion of space itself. This means that every single point in the universe appears to be at the center. . . . In the
beginning, the universe was a single point. Where was that? It was, and still is, everywhere."

This anywhere/everywhere location of a "center” clearly has dawahcharacter. Said differently, it

is simply a centerless expansion. And following that linthotight leads to the conclusion that it is

also edgeless. The edge must be everywher&dteo. c annot say At deatth&Jni ver s
E d glecause the Expansion does not stop or have a bounééher in space nor in timg@f there

were an Edge, tbo would be expandingllheamount of mass in thHéniverse can still be finite, but

very extremely distant galaxiggobablybecome notlocal from our standpoint much like the cosmic

ray background.

Readers may wonder: Experiments have been dktosmake time seem to slow down. Is it possible
to make time seem to speed up?

TransitionalSace/Time

RNote that the above diagram depicteedimension oimotion But motion can havilaree
dimensions. If speeds become great enougixd¢eed th speed of lightan additimal dimension (or
two) of timecan become active. The resulting motion is thus a mixture of spatial and time
components that are foreign to our everyday experi@igs.kind of motion could be said to be a
mixture of locality ad nonrlocality. Objects possessing this kind of motion will have a baffling
appearance in the common spatial reference system. They may appear ultradense (e.g., white dwarf
stars). They magegularlydivide their radiation between spatial and temporéaksys (e.g., pulsars).
They may disappear from view, then lateampear The gamma and-Xays they emitnay alsdoe
detected as microwaves. Due to dimensional effects the radiation is usually polarized, with
subsequent partial depolarization in interstefipaceThey may show extremely high redshifts in
their spectra (e.g., quasafd)is natural nodocality is due to extremely energetic processes.

There can also be antificial nonlocality due tatechnologicabpplication of electric and magnetic
fields. This may explain some of the URADd UAP sightings. But that subject is-aitscope here.
See:

https://www.academia.edu/29945834/Researebded _on_monopolar pulsed high voltage levitation

https://www.researchgate.net/publication/319002136_Research_needed on_aropois#d high_voltage_levitation

AfReview of Electrogravitics & EI ectlinterratomklournalesf Pr opul s
Geosciences, 413428. http://ffile.scirporg/pdf/IIG_2015042015204020.pdf
http://dx.doi.org/10.4236/ijg.2015.64033
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No astronomical synchrotron radiation

Astronomers need an explanation for polarized;indne r mal r ado rattii rownnu g ar. &d iaa
found in Active Galactic Nuclei, galactic radio emission (halo and disk), quasars, pulsars, shells of
supernova remnants, etc. They seem to have set

the right characteristics andvigll known to physicists. Although this kind of radiation can be
produced in a laboratory setting, there are serious problems with producing it in the natural Universe,
namely:

1. production requires relativistic electron beams

2. production requires lge scale, powerful magnetic fields

3. production requires a stable source of enormous energy that lasts for millions of years
4. production requires sources that are abundant and widely distributed

The Universe just does not have anything like this. Asineers need to devise a much better
explanation for nosthermal radiation.

See Nonthermal Radiatiobelow.

¢ K Srawipause

Einstein recogni z e(the dcdeptad viaw infite eaalyt 1000auldrdtbe s e r s €
stable one. The Universe would eventually collapse due to the action of gravitation. To counter that
problem, Einstein introduced the 0colsrepedenisgi c al
whati s now vi ewed as edpsitherUkivemsenfrem apladsingy Howevbwask

recognized that its inclusiastill did not lead to a static Universe, because the equilibnam

unstable. If stars moved clos#re gravitational force would increaseoving closer still. If stars

moved farther apart, then the gravitational effect would beledsen and fidar k ener gy
readily move them even farther apart. The whole situatasunstable, antb this daythe

cosmol ogi cal constant i s stcialll crhead dredhegd 0as nar o

In 1929 EdwinHubble uncovered evidence that the Universe is actually expanding. Decades ago, this
was thought to be causbg a fiBig Bang that blewa tiny dense something-otherapart, resulting

in the obsergd Universe andits redshifs. Besides being ridiculoyghe Cosmological Principle

pointsto an additionalproblem with thaview. If everything is supposed to look statistically the same
from all viewpoints, then observers in other galaxies must be seeing the sdméredshift

behavior. In other words the redshift must result frocererlesexpansion of spac@ot from an
explosion.

The view that is gaining currentgdayis that space itself expands or is "emergent” (new spatial units
are being generated by semanknown process). It is like time, in that it progresses. But it progresses
in three dimensions, and we call that an expansion.

Opposing the expansion is gravitation, which is centered on an object (planet, star, galaxy). We
interpret the resulting motns in terms of forces, the cosmological expansion force, which is not
affected by distance, and the gtational force, which has a #dependence. Because of this, there

is necessarily a distance where the forces are at equilibrium, a distanced tatbathipause™ (which,

in this definition, involves onlpnebody, and space itself). For stars it is apparently a few light years,
and for galaxies it is apparently a few million light years. Inside this distance, objects come together,
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and outside thisigtance, objects move apafth i s

Besy ot nhde HEii n thdtreconciles thei e w

issues of stability and instabilityit explains why globular clusters are stable, even though they do not

rotate sufficiently to keep them from collapsifigdividualsta s i n t he c|

ust e

gravitational limit, but not outside the limit of the cluster as a whdteyxplains why stars are
separated by light years, but not by light wediksiay explain some of the problems in calculating

the Hubblec onst ant , because the ficonstanto

wo ul

r ar e

d be

observations are rda (a large versus small galgxpnd the Big Bang now needs to be thrown in the
trash can, especially since there are other explanations foiffiiee microwave backgroundhe
diffuse gamma ray backgroumdiffuse X-ray backgroundthediffuse ultraviolet backgroundhe

diffuse visible light background@nd thediffusecosmic ray particle background, etc.)

Gravitation seems to have three regions. (aitiunal force near a star starts out strong but declines
rapidly with distance (the 1#degion). At the Gravipause, gravitation is still present, but falls off less
rapidly (the 1/d region, or "Hubble space" as it could be call€@d)xbeyond that, gantization causes
the gravitation to disappear completely (theéPI&bion, where it does not decrease at all, because
there isn't any).

See also:

Alternatives to Newton's gravity(MOND theories )

"Milgrom notedthat this discrepancy could be resolved if ginavitational force. . came to
vary inversely with radius (as opposed to the inverse square of the radiubleagam's Law
of Gravity). https://en.wikipedia.org/wiki/Modified_Newtoniadynamics

" Mi | g cooaurmllows gravitational attraction to fall off with distance more slowly th
expected (rather than falling off with the square of distancerasgeton) when the local
gravitational acceleration falls below an extremely low threshold. This threshold could be
linked to other cosmol ogical properties
accelerating expansion of the Universe. "

"MOND, however, proposes that, at very large radii and small accelerations, gravity decq
with distance more slowly than Newtonds
matter, providing a clear explanation for the tight4Newtonian correlation betwa visible

matter and radial acceleration." "Galaxy rotation study rules out modified gravity, or doe
21 Jun 2018https://physicswod.com/a/galaxyrotationstudyrulesoutmodified

gravity-or-doesit/

AiSmokinggun evidence for modified gravity at low acceleration from Gaia observations of wide
binary staré https://phys.org/news/202B8-smokinggun-evidencegravity-gaiawide.html

https://physicsworld.com/a/cosmiombatdelvinginto-the-battle betweerdarkmatterand

modified-gravity/

Al n

2016 Stacy McGaugh of Cas e ultethlsetotation cuihes sfd53v e
galaxies (Phys. Rev. Lett. 117 201101) and found, with an unprecedented accuracy, that their rotation

curves are explained by MOND, without the need to resort to a halo of dark matter around each galaxy. In
so, he justified Milgromds prediction.

doi

ng

... Rather than following the inverse-square rule, at accelerations below a, gravity drops off more slowly,
by the inverse of distance. So something orbiting at four times the distance would feel a quarter of the

gravity, not a 16th. The low gravitational accelerations necessary for this are exactly those experienced by

stars on the outskirts of galaxies.
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... People are starting to realize that there is no way to reconcile MOND with the non-detection of effects
in the Cassini data and that MOND will not work on scales below a light-y ear , 6 says Bani k. 0

The last paragraph in the quote above needs some elaboration. The size of our solar system is about
50 Astronomical Units (AU). That i®ughly0.0008 light yearsiWide binarieé can be r ough
10,000 AU or 0.16 light years. These systems are clearly inside the Gravipause and MOND theory is
inapplicable in this region. Instead, ordinary Newtonian gravitation appglstsonomers are
expectingMOND theory to work in the wrong region because they do not understand the existence of
the Gravipause.

Galactic rotationY y2 AaRFNJ] YIFIGG0SNE Aa ySSRSR
The problem:

AT he rotational/orbital speeds of galaxies/stars do not follow the rules fouttieinasbital systems such as

stars/planets and planets/moons that have most of their mass at the centre. Stars revolve around their galaxy's centre at
equal or increasing speed over a large range of distances. In contrast, the orbital velocities af planetsry

systems and moons orbiting planets decline with distance accordfng @ | e r 6 s Thts heflectgithehassw
distributionswithin those systems. The mass estimations for galaxies based on the light they emit are far too low to
explain thevelocity observations.

... These results suggested either N&wtonian gravitydoes not apply universally or that, conservatively, upwards
of 50% of the mass of galaxies was contained in the relatively dark galactiz halo.

Obser vations
from starlight

Velocity

(km s1)

10,000 20,000 30,000 40,000

Distance (light years)

https://en.wikipedia.org/wiki/Galaxy rotation curve

The Dark Matter assumption:

i F r Kepler's Second Lawt is expected that the rotation velocities will decrease with distance from the center
similar to the Solar System. This is not obserf@dnstead, the galaxy rotation curve remains flat as distance from the
center increases.

If Kepler's laws are correct, then the obvious way to resolve this discrepancy is to conclude the massulistribut
spiral galaxies is not similar to that of the Solar System. In particular, there is a lotlohmaous matter (dark
matter) in the outskirts of the galagy.http://en.wikipedia.org/wiki/Dark matter#Galactic_rotation_curyes

The existence didark matten is inferred mostly from the characteristics of galactic rotation: "most
stars in spiral galaxies orbit at roughly the same speed. . . . These resultsthaggaber

Newtonian gravity does not apply universally or that, conservatively, upwards of 50% of the mass of
galaxies was contained in the relatively dark galactic &alo.
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But nodark matter is needed, just an alternative conclusion: Stars in & galarot "orbit" the
central bulge. Their motion is NOT comparable taptary orbits in a solar systeifhis is a much
different situation.

Picture two small galaxies approaching each other. The chances are good that the approach will be
off-center (noto-linear). Two effects will become apparent immediately. The differential effects of
gravitation will cause the galactic blobs to "string out" into a line of stars. THeeofér approach

will cause the system to rotate around its barycenter (formspgra). The barycenter coreirstially
formed from the stars on the leading edge of each galaxy which experience a stronger gravitational
pull and form a central nucleus of stars, usually accompanied by a visible "bar" of stars connecting
the leading egesof the strunegput starsSee pictures below:

Galaxy AM 105825 Antenna Galaxy NGC 7318

https://phys.org/news/20232-hubblepearls https://esahubble.org/images/l| https://en.wikipedia.org/wiki/N
starclustersgalaxy.html ic0812c/ GC_7318

Galaxy AM 1054325
https://phys.org/news/2024-02-hubble-pearls-star-clusters-galaxy.html

Clusters in tidal tails have been known about for decades. When galaxies interact, gravitational tidal forces
pull out long streamers of gas and dust. Two popular examples are the Antennae and Mice galaxies with
their long, narrow, finger-like projections.

Gravitdion changes thdirectionof the stellar motion far more than the speed. The result is that, as
guoted above, "most stars in spiral galaxies orbit at roughly the same speed”. Aol sbdyecause
their originalspeedf approach remains mostly unchanged.

It is not rotation or "centrifugal force" that keeps the stars separated. The separation is maintained by
the same mechanism as with rratating star structures like globular cleist. There is a mass

dependent distance where gravitation and the outward expansion of space are at an equilibrium.
Gravitation has an inverse square force distribution, but the expansion of space is centerless and
uniform. There is necessarily an equilitm position for these forces. For stars it is a few light years;

for galaxies, it is a few million light years. Hence, the galactic stars will not coalesce with each other,
but they are still stuck inside the galéxg o v er al.l gravitation

Globular clusers and gar formation

A globular cluster is a roughly sphealdlob of stars. It contairi0,000to a million starsand can be
up to a few hundred light yesain diameter (https://en.wikipea.org/wiki/Globular_cluste)
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https://en.wikipedia.org/wiki/Glo https;//telescp_|ive/qa||ry/n
bular cluster c-104-3

There are several official mysteries connected to globular clusters. These apparently can be resolved
by making two claims:

1. The age of any stellar system is directly related to its mass. Low mass systems are younger than
high mass syems. Globular clusters are younger than galaxies. Super massive galaxies, like
M87, are some of the oldest structures in the Universe. Double star systems are older than single
stars. Low mass atoms will generally be younger than high mass atoms. fanith so

2. Stars do NOT produce their power by the conversion of hydrogen to helium.

These claims lead to inferences that are definitety different from mainstream, institutional
astronomy Yet they seem to be in accord with facts.

A bulleted summargf globular cluster characteristics is as follows:

71 Globular clustersre formed in intayalactic space, are very plentiful, and are uniformly
distributedthroughout the Universe.

1 Globular clusters must be young structures, contrary to the conventiewal
1 The structures are stable and do not, in general, rotate like a spiral galaxy.

1 Globular clusters are the key to star formatibh e ficonstructi on mat eri
cosmic ray process that is homogeneous and isotropic throughout Bpageaess produces
gas, dust, and heavy elements (beyond iree} a long period of timeThe elements produced
by this process can apparently include all elements of the Periodic table, evapdimat are
radioactivehere on earth(Seefl Pr z y b y [0 stk/én.wilSpediS drg@viki/Przybylski's_stir

1 The dust and gas will not condense due to the expansion of spageagntain size (3600
light years is reached.

1 When the dust andag become dense enough, starsweitly graduallybegin to condense,
more or less simultaneously mumerousegions that are a few light years in diameter. This
i wh ol eandehsatiomesults inproto-stars andtars that are about the same age, and ve
similar in composition.

1 There is no process that can produce stars in isol&tmm.gars will not be found in small,

stable clusters (say 500 stars) in intergalactic si&tees sweep out a gravitational space that
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is a few light years in diametand soanother star cannot form in this space. Stars are outside
e ac h @iavpausand cannot approach each ottarcollide But they are inside the
Gravipause of the cluster as a whole.

1 The central region of the clestis a region of low gravity duetothegtasa t i onaf Af or
the starsn the outer regionbalancing each other oat the centerThe expansion of space
predominates in this region and prevents the cluster from collapsing.

1 Globular clusters can nge with nearby clusters to forlargerelliptical (lenticular) clusters.
If the approach is off center, the resulting structure will be a rudimentary spiral.

1 Globular clusteraind ellipticals will eventuallyall into alargespiral galaxy The trajectoy is
essentially a linedree-fall. Differential gravitational effects may distort the appearance of the
structure during the mergeZlusters high above the plane will be the youngest and those near
the plane, the oldest. Older stars will have a highere t al | i ci tyo than the

1 Thematerial in theclusteris not sourcedrom the spirabalaxy, contrary to the current

doctrine.

1 Duringtheinfall, thec| ust er does not participate i n th
the galaxyOncei n t he gal actic plane the cluster 1is
rotational effects and will form Aopen cl us

1 An exception to this can occur with incompletely formed globular clusters. The clusters
require a very long e to form, and could be captured by a galaxy while still in a dust cloud
state. The cloud lacks distinct gravitational centers (stars) and therefore tends to retain its
identity as a dust cloud for a much longer period of time than a globular cliiseeclouds
provide a fuel source for the galactic stars, but, contrary to current thieesg, clouds do not
originate from within the galaxybut come from outside it.

1 Globular clustesare plentiful, but they are not necessarily easy to find:

"Halftheuni ver seds or di n a ranyd mayahave meen foural'sBy Mdria s i n g

Temming (May 27, 2020jttps://www.sciencenews.org/article/universgsingmatterfound-fastradio-
bursts

"Astronomers have taken a new census of matter in the universe by examining how bright flashes of radio
waves from other galaxies, called fast radio bursts, are distorted by particles on their way to Earth. This

anays i s shows that about half of the universedbds ordi
lurking in intergalactic space, researchers report online May Ratinre

The mystery of the missing matter has vexed cosmologists for some 20Tybarss el usi ve mat er i
invisible, unidentified dark matter that makes up
composed of gardevariety particles called baryons, such as protons and neutrons (SN: 10/11/17).

Scientists have ly suspected the missing matter is hiding between galaxies, along filaments of gas strung
bet ween galaxy clusters in a vast cosmic web (SN:
because itds really, geldilghtdliyfdseayandasaemdsHaoge
University of Amsterdam not involved in the new work."

See alsp
AUltra diffuse galaxg https://en.wikipedia.org/wiki/Ultra_diffse_galaxy
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fiDozens of new ultrdiffuse galaxies discovered in Abell 2614
https://phys.org/news/201F1-dozensultra-diffuse-galaxiesabell.html

Stellar power prodution

One Areceived trut ho | narspuclhdas eussigenenate theirgpewerrby n o my
converting hydrogen into helium. There are some blatant problems with this "fact" however:

1. There is no hydrogen in the core of the surhe comnonly accepted belief is that the sun generates
most of its power by fusing hydrogen into helium in its hot central core. The sun does contain
enormous amounts of hydrogen and helium but there is no reason to believe that these elements exist
in the centralcore of the sun. Spectroscopic studies show that there are at least 67 atomic elements in
the sun. This represents a range of atomic mass from 1 (hydrogen) to 238 (uranium). The sun is so hot
that all the chemical/molecular compounds and atomic aggreghteak up into single atoms and exist
in the form of gas. Atoms with the highest atomic mass numbers will therefore gravitate towards the
center of the sun. This will displace lighter elements like hydrogen and helium outward towards the
surface. The cendil core of the sun will therefore contain elements that are heavieddeed much
heavier than hydrogen and helium (helium itself is four times as massive as-aionoic hydrogen)

Critics will point out that hydrogen is 1,000 to 10,000 times more abundant kieavier elements such

as carbon, nitrogen, oxygen, silicon, sulfur, neon, and iron. In fact all elements beyond thelaif

nickel group are very scarce, so only the first 28 elements in the Periodic Table of chemical elements
would seem to have dgnificant bearing on the structure of tHgun. According to the critics, these
elements would just be contaminants in an ocean of hydrogen and would not be enough to exclude
hydrogen from the intensely hot central region of the sun.

However, the elementatomposition of the sun is derived from spectroscopic studies of its
atmosphere This does not tell us much about the composition of the interior:

b{LSOUNIt fAySa NBGSIt YdzOK F062dzi GKS OKSYAOIt (
hint atthe internal chemical composition of the Sun, which is quite different from the outer layers."
(Understanding the Univers@hilip Flower, 1990, p.426)

Suppose a truckload of cork balls were to be mixed with the water in a swimming pool. The corks would
eventually come to the surface where they can be seen. This may leave the impression that the pool is
filled with them, but in fact they are only in the upper couple of feet. Hydrogen is the lightest of all
elements. It will come to the surface region o&thun just like the corks in the swimming pool.

The central region of th&un is also the region of highest temperature. The outer layers oStinemay

be 5,00010,000 Kelvins but the central interior, 15 million Kelvins. Massive atoms like iron, thesrefor
not only gravitate to the center, they also get heated up the hottest. And the hotter the gas, the more
volume it takes up. The iron would be 1000 times hotter than the hydrogen and atom for atom would
take up 1000 times the volume of hydrogen at th@les temperatures. This is also true of the other
elements heavier than hydrogen. The fact that these elements are much more massive than hydrogen,
and the fact that they gravitate to the hottest region and require more "elbow room," both conspire to
pushthe hydrogen to the cooler outer regions.

In the Qun, power is apparently produced in bursts rather than continuously. The bursts occur in eleven
year cycles. This behavior itself appears to be incompatible with the "hydrogen burning" hypothesis,
which wauld seem to favor continuous burning.
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See also théfth objection.
2. The conversion of hydrogen into helium requires very improbable atomic transformations:

"It happens that the protosproton chain, very important in #gasun, begins with a most improbable
event: the collision of two protons resulting in the formation of . . . the heavy isotope of hydrogen
called deuterium. Usually the formation of a compound nucleus of two protons simply breaks up into
two protons againrather than ejecting a positron and turning into a deuteron, and very many
compound nuclei must form to produce appreciable amounts of deuterium. But even at the high
temperatures of stellar interiors . . . it is extremely hard for two positively changetki to come

together to undergo any kind of reaction. . . . One might not expect nuclear reactions to occur at all in
stars." Exploration of the Univers&eorge Ogden Abell, D. Morrison, S.C. Wolff, 5th edition, 1987, p.
520.)

Reread that a few time$0 nuclear reactions of "any kind" that produce "appreciable amounts" of the
right kind of atoms sound very likely at stellar temperatures? How would stars that are even cooler
than the sun power themselves? (I respect this textbook, incidentally, asfahe more honest ones

in the field of astronomy)

The overall equation here is that of a very stable isotope of hydrogen converting itself into a very stable
isotope of helium by a very improbable route. Nature simply does not work this way.

Even if thedeuterium could be produced by quantum tunneling, it must combine with ordinary
hydrogen to produce helium8. Natural helium has a composition of 99.99986%atel 0.00014% He
If the reaction went this way, there should be much moré &teund.

Furthermae, two atoms of rare Hawould have to find each other in the vast volumes of hydrogen and
He* and combine to produce one atom of Hend two atoms of ordinary hydrogen. | think it is clear

that the only thing that can drive an equation like this is tleed physicists feel to offer some kind of
explanation for the origin of stellar power!

3. Stars can produce enormous bursts of energy extremely rapidly.

An entire star which may be a couple million miles in diameateran blow itself to pieces in a
stupendaus explosion called a "supernova.”

"Briefly outshining its home galaxy, the explosion, known as a type la supernova, unleashes the equivalent of
10?8 megatons of TN® enough energy to destroy an entire solar systestiefice Newsugust 15, 2009, p.
22)

During a supernova explosion the material ejected can move outward at initial speeds as high as 10,000
to 20,000 km/sec (at least a couple thousand times faster than a detonation wave in a high explosive
like TNT). This kind of energy production cannobased on improbable meetings of widely separated

rare isotopes which combine through improbable nuclear reactions. Rather, there is quick energy here
in abundance! The commonly accepted power process and its relatives cannot account for it.

Another problemis that the explosion of a star is believed to occur when the conventional fuel is all
used up:

"It is our present understanding that the supernova explosion happens at the end of the stellar evolution and

therefore most of the nuclear energy has beed ugalready. There must be another energy source."

(Introduction to Stellar Astrophysic¥olume 1, Erika BéhnVitense, 1989 (Cambridge), p. 179)
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This other energy source, known as "gravitational collapse," turns out to be another myth of modern
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absolute zero can be compressed to 5 million atmospheres pressatireut turning into neutrons or

& O Psinglt is enough to realize that a power source that can blow up a star can also power it in the

steady state for a long time.

"Dr. Tesla disclosed that he has lately perfected instruments which flatly disprove the pré
theory of the high physicists that the sun is destined to burn itself out untl ébisl cinder
floating in space. Dr. Tesla stated that he is able to show that all the suns in the universq
constantly growing in mass and heat, so that the ultimate fate of each is explosion."
http://www.electricitybook.com/tesldeathray/

It is worth noting that the production of steady state power is itself a problBiae supergiants stars

that have 50 to 100 times the mass of the swhine with luminosities a million times greater than

the Sun. The commonly accepted power processes cannot account for the power output of blue super
giants like Rigel (the brightestastin the constellation Orion).

Related: "Odd star explodes again and again Yleassupernova may be iPTF14hls' third outburst" ,
Lisa Grossmargcience NewBecember 9, 2017, p.thitps://en.wikipedia.org/wiki/IPTF14hls

4. The neutrino flux from the sun is much less than expected.

According to the Standard Solar Model there are several neutrino producing nuclear reactions in the
Qun. The neutrino flux at the earth's surface shobédabout 66 billion/crifsec. A very small

proportion of these should be detectable. The standard theories predict that a chlorine 37 type of
detector should see a flux of 749- 2.6 Solar Neutrino Units (SNU), but the actual results have been
about 2.1+/- 0.3 SNU. Overall, experiments of differing experimental design and more than 25 years
of observation and refinements have detectiedsthan onethird to one half the expected number of
neutrinos. This has left astronomers in quite a quandary:

"Any modifications of the solar model . . . would have profound implications for astronomy. The only direct
signal of the stellar nuclear reactions predicted by the standard model is the neutrino flux from the sun. The
problem is, the prediction seems to be wrori§cientific AmericanMay 1990, p.56; see al8ky &
Telescopge"Closing in on the SolaXeutrino Problem”, Daniel Fischer, October, 1992, p. 378)

5. A supernova explosion reveals the interior composition to be high in elements heavier than
hydrogen.

During a supernova explosion, the "outrushing gas has a higher abundance of such . . . elements
as silicon, sulfur, argon, and calcium than does the sun. In Type [, but not in Type II,

supernovae, the abundances of nickel, iron, and cobalt are also abnabigiallyAbell, op.

cit., p. 567)

| suspect two things here. One is that the elemental composition &irthestead of being
almost entirely hydrogen, is proportionally more like that of all the planets combined, with an
extra abundance of hydrogen dralium, especially in the outer observable regions. Another is
that when stars blow up, their composition is mainly that of all elements from hydrogen to the
iron-cobaltnickel group and relatively little else (in terms of percentages).
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The idea that stedl power isnotgenerated by any of the commonly accepted reaction chains
has another consequence, namely that our beliefs about stellar ages will be wrong.

Stellar ages are inferred from our beliefs that stars derive their power from converting hydrogen
into helium. If our beliefs about this process are erroneous, then stellar ages will have to be
revised. Generally this will mean that what are currently believed to be old stars are actually
young, and that the young stars are actually old. Because iafggtheations of this, our views

on the evolution of the universe must also change drastically.

Mainstream scientists are now beginning to realize that stars may be older than galseces.
NewsApril 15, 1995, Vol 147, No. 15, p. 230 "Keck finding:détars predate galaxies¥hey are also

perplexed by evidence that the universe appearsyourggerthan the oldest stars in the

universe. Again, these problems originate largely because of misunderstandings about the true

mechanism of stellar powers avell as their belief in the "Big Bang" origin of the universe.
(Science News0/8, 10/22, 10/29 (1994) V146, Nos. 15,17,18, pp-232, 265, 278; 9/9/95 V148. No. 11, p.
166)

Some inks:

"Sun's Iron Core May Be Cause Of Solar Flares", Dr. Oliver Maif@@lovember 2003)
http://www.scienceagogo.com/news/20031002191731data trunc sys.shtml

Manuel claims that hydrogen fusion c7Tthedigh'essofs o me o
allelementsi moves to the sunés surface. But most of the
exploded supernova that continues to generate energy within the iron-rich interior of the sun,

"Why the Model of a Hydrogefill ed Sun is Obsolete", ®anuel(2002)http://arxiv.org/ftp/astre
ph/papers/0410/0410569.pdf

Hoyle® maintained, however, that the results of P&yarel Russellwere for the atmospheres, not foe tiheep
interiors of stars. He, Eddington, and other astronomers continued to believe until the end of World War.llthat t h e
Sun was made nHB)Ily of iron ...0

"Vast Solar Eruption Shocks NASA and Raises Doubts on Sun Theory", Jalihvarg Jan 3,
2011, http://www.sott.net/article/22091¥ast SolarEruption ShocksNASA-and RaisesDoubtson-SunTheory

NASA eports an entire hemisphere of the sun has erupted. The U.S. space agency now admits the cataclysm puts
existing solar theories in doubt.

We are forever being told that the sun is a vast gas ball of hydrogen and helium at the center of our solausystem. B
new evidence may help prove this isn't the case after all, according to solar experts who say the sun has an iron core.
A stunned NASA admits, "Astronomers knew they had witnessed something big. It was so big, it may have shattered
old ideas about solactivity."
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Controversy about our understanding of the sun has been fomenting for years. In 1980, solar science researcher, Ralph
E. Juergens lamented, "The modern astrophysical concept that ascribes the sun's energy to thermonuclear reactions
deep in thesolar interior is contradicted by nearly every observable aspect of the sun."”

The astrophysics establishment has long shunned the idea of the sun having any such iron core.

"Abundances of Trankon Elements in Solar Energetic Particle Events”, DonalBR&mes, Aug,
2000,Astrophysical Journal540:L.111 1114, 2000 September 10,
http://iopscience.iop.org/article/10.1086/312886/ptttp://epact2.gsfc.nasa.gov/don/00HIZ.pdf

We report the first comprehensive observation of the abundances of heavy elements of atomic number Z in
the range 34 = 7 < 82 m solar energetic particle (SEP) events as observed on the Wind spacecraft. In large
gradual SEP events, abundances of the element groups 34 <2 <40, 50 < 2 < 56, and 70 < Z < 82, relative to
Fe, are similar to corresponding coronal abundances within a factor of ~2 and vary little with time duning the
events. However, in sharp contrast, abundances of these 1ons from impulsive flares increase dramatically with Z
g0 that abundances of Fe, 34 < Z < 40, and 50 < £ < 56, relative to O, are seen at ~10, ~100, and ~1000 times
their coronal values, respectively.

Image of the Sun shown light of highly ionized iron (FeXll Credit: SOHOEIT Consortium, ESA,
NASA http://www.bibliotecapleyades.rnghagenes_ciencia/sol01_01.jpg

"Aniron-rich Sunaditss our ce of e n amdd.\Katragada.(200M)a n u e |
http://www.omatumr.com/abstracts2005/IronRichSun:pdf

Massfractionation enriches light elements and the lighgetdpes of each element at the selaface, making a
photosphere that is 91% H and 9% He. However, the solar interior canestly of seven, evenumbered elements
of high nuclear stability Fe, O, Ni, Si, S, Mg and Cahese elements were made ie tteep interior of the
supernova that gave birth to the sagstem 5 billion years ago. They coriger99% of ordinary meteorites.

"Why the Model of a Hydrogefilled Sun is Obsolete 'Q. Manuel, Nuclear Chemistry, U. Missouri
Rolla: (2002)http://arxiv.org/ftp/astreph/papers/0410/0410569.pdf

When this empirical power law, defined by enrichments of light isotopes in the solar wind, was
applied to solar atmospheric abunde, the most abundant elements in the Sun were found to
be iron (Fe), nickel (Ni), oxygen (O), silicon (Si), sulfur (S), magnesium (Mg), and calcium (Ca)
[p. 283]. These elements all have even atomic humbers, they are made in the interior of
supernovae,ra they are the same sevaaments Harkinfound in 1917 to comprise 99% of
ordinary meteorites.
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AEmitted by iror9 (Fe 1X) ataround600,000 kelvi https://www.nasa.gov/contentfjoddard/sdeaia
171-angstrom/

An Alternative Theory of Stellar Power

Stars obviously generate power. But how do they do it? Here is what the facts suggest to me:
1. Heavy elements gravitate to the center of a star.
2. The center is the hottest partloé star.
3. Heavy elements are probably less stable thermally than lighter elements.

4. If atomic power could be generated by simple, direct, purely thermal degradation of heavy
elements, this would account for the extremely quick and energetic bustef peen in
supernova. It would also be a process abundant in steady state power because there are a lot of
elements between iron (element number 26) and the end of the Periodic Table (position number
118). Heavy elements are actually rather scarcehizutst consistent with the idea that such
elements are burned up in the stars. And such a thermal process would not directly produce
neutrinos.

The picture that develops here is that heavy elements must be produced in the vast volumes of
interstellar spacand that the production process is low in kinetic energy. These elements are then
gradually pulled into a star by gravitation. The thermal energy of the star causes them to decrease in
atomic number and release a great deal of energy in the form of garysnd call this process

"thermal reversion.") The heavy elements lose mass and aregwegnidsin the Periodic Table

towards the irorcobaltnickel group. These three elements are especially stable, very abundant, and
concentrate in the center of thi&r in very large quantities. If the thermal energy of the star ever gets
great enough to revert this gr@uas it would in massive blue supergignthie star will quickly

generate far more power than its structure can handle and the entire star wilyiestalode. It will

be no surprise that supernovae spectra show abnormally high abundances of "nickel, iron, and cobalt"
just as mentioned above.

The idea that heavy elements preducedn interstellar space will not receive an enthusiastic
welcome by atronomers. But it would explain a couple of perplexing problems. First, there are
"peculiar A stars" that show unusually strong spectral lines of yttrium, silicon, strontium, chromium,
europium, and other "rare earth" metals:
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"Spectrum analysis indicatebundances which are increased by factors of up to 1000 for the rare earth
elements. Astronomers found it hard to believe that the rare earth elements, especially, should be
enhanced by such large factors in these stars. . . . There is also the pelosdiaration that the

enhancement of line strengths depends on the effective temperature of the stars. For the hotter stars, we
see strong Si lines; the cooler stars have strong Eu, Sr, and Cr lines*\{Béhse op. cit, pp. 128, 135)

Here is another petiarone:i Pr z y b y | mtk/én.wispediS droaviki/Rrzybylski's_star

In 1961, the Polisustralian astronomer Antoni Przybylski discovered that this star had a peculiar
spectrum ttat would not fit into the standard framework for stellar classification.[12][13] Przybylski's
observations indicated unusually low amounts of iron and nickel in the star's spectrum, but highe
amounts of unusual elementie strontium, holmium, niobium,candium, yttrium, caesium, neodymium,
praseodymium, thorium, ytterbium, and uranium. In fact, at first Przybylski doubted that iron was present
in the spectrum at all. Modern work shows that the irgroup elements are somewhat below normal in
abundance, bt it is clear that the lanthanides and other exotic elements are highly overabundant.[5]

Przybylski's Star also contains many different shieed actinide elements with actinium, protactinium,
neptunium, plutonium, americium, curium, berkelium, califrm, and einsteinium being detected. The
longestlived isotope of einsteinium has a hiife of only 472 days. Other radioactive elements discovered
in this star include technetium and promethium.[14]

(Relatedi Cher nobyl Excl usi onTlZaom eEXRmald toeaccd i ve Longer
https://abcnews.go.com/Technology/chernedxtiusionzoneradioactivelongerexpected/story?id=9374383
http://www.wired.com/wiredscience/2009/12/chernoebgil/ )

l'YR y2G04KSNY &I5 ytunn Aa | OKSYAOIfte LISOdz Al NJ ai
a dz3 3 Sipd:/BBys.org/news/201810-hd-chemicallypeculiarstar-overabundance.html

The astronomers found that this star significantly overabundant lreavy elementsespecially when it
comes to platinum (Pt) and mercury (Hgabout 10,000 times the solar abundances.

Moreover, HD 87240 was found to be unusually rich in silicon (around 10 times the solar abundance) an in
the socalled rareearth elements like cerium (Ce), praseodymium (Pr) and neodymiunx,@d) level of
at least five times the solar abundances.

The main problem here is that, according to current theory, high abundahessgélements are

not expected to be found inglatmospheres a@bol stars. The existence of baritnah and mercury

rich stars present similar difficulties. These problems disappear however, if these heavy elements are
produced in interstellar space and are actually on theiimt@aythe star insteaof being boiled up

from the stellar interior (However see a related discussion abbigiva below)

This unexpected distribution also seems to show up in the Sun's corona:
C. Three fold overabundance of detedtaetals
One fact of particular interest is that most of the metals detected, particularly sodium, magnesium,
aluminum, iron and nickel, seem to be about 3 times more abundant in the corona and solar winds than in
the Sun's photosphere ([1], p. 31, Takl@)! This second fact, besides the 200 fold higher temperature of

the corona with respect to the photosphere and chromosphere, strengthens yet more the possibility that
some process internal to the corona could be at play, not directly involving thes®ifn i
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Current instruments sensitivity prevents being as affirmative for the other elements, so we do not have
much data on the relative abundance of the most other elements with respect to the photosphere.

"The Corona Effect", Andre Michauldttp://www.ijerd.com/paper/vol7-issuel11/A07110109.pdf

The element technetium has been detected in S, M, and N type stars. In so far as we can determine,
technetium does not occur naturally on lealttis produced here artificially in atomic reactors and
cyclotrons, hence its name. It is radioactive and has diteadif "only" about 4.2 million years. If it

Is produced in the supposed "nuclear furnace" in the interior of a star, thi$ehigltoo short for it to
reach the starodés at mospher eAgaimtbigobservationsan be se
consistent with the claim that heavy elements are produced irgaitestic space by a cosmic ray
process(Apparently, in some regions space, all elements in the Periodic Table can be produced

and be stable against radioactiviBeefi Pr z y b y | Istk/én wilSpediS drgaviki/Rrzybylski's_star
However see a relatediscussion abouwtiova belovy

This process implies that over long periods of time/fiedements will build um uniformabundance

in interstellar spacddowever, if heavy elements are produced in stars, amddispersed in a

supernova explosion, as per current theory, we should see differences in heavy element abundances
in the local environments of various stafghat is actually observed is thattcomposition is

essentially constant throughout intergéitaand interstellar space. Apparently, there is an equilibrium
between the production of interstellar heavy elements and the consumption of heavy elethepts a

are pulled into stars.

Cepheid variables

https://en.wikipedia.org/wiki/Cepheid_variable
fiA Cepheid variable(/_Ufisd, "s i -/Fi§ a type ofvariable starthatpulsates radiallyvarying in beh diameter and
temperature. It changes in brightness, with a-deflned stablg@eriodand amplitude

fiClassical Cepheids (also known as Population | Cepheids, type | Cepheids, or Delta Cepheid variables) undergo
pulsations with very regular periods the order of days to months. Classical Cepheid®apilation lvariable stars
which are 420 times more massive than the $rand up to 100,000 times more lumindt¥sThese Cepheids are
yellow bright giants and supergiantsspiectral clasE61 K2 and their radii change by (~25% for the longeriodl
Carina@ millions of kilometers during a pulsation cycté.

https://www.astronomy.com/astronoffor-beginners/astronomi0l-astronomicadistances

Astronomers have a system of overlapping methods to calculate successively farther distances, called the cosmic
distance ladder. Fanstance, Cepheid variable stars and type la supernovae shine in reliableydeesitood ways, so

if astronomers can learn how far away one of these cosmienmaitieers lies, they can figure out the distance to even
farther examples of the same objetigsed on how much dimmer they appear. Currently, the most distant object we
know of is candidate galaxy UDR9546284, likely about 13.2 billion liglyearsd or 4 billion parsecé away.

https://www.britannica.com/science/Cepheatiable

Classical Cepheids exhibit a relation between period and luminosity in the sense that the longertiod theristar,
the greater itintrinsic brightness; this perietiminosity relationship has been used to establish the distance of remote
stellar systems. The absolute magnitude of a classical Cepheid can be estimated from its period.

fiThe PerioeLuminosity Relation of Cepheids Durham University
https://astrolab.awh.durham.ac.uk/cepheid.html
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The PeriodLuminosity Relation of Cepheids

Cepheid variable stars are crucial tools to measure galaxy distancesiaedheedetermination of the Hukbl
constant. They are named after the prototype, the 4th
over their period change in radius, surface temperature and brightness.

Type | Cepheid Variables ®
Brightness variation of 8-Cephei 30,000

3.6 - 4.3 Magnitude

10,000

3,000 |-

Luminosity (Lgyp, )

1,000 |

Apparent Magnitude

Time (days) 3 10 30 100
Period (days)

Cepheids have three extremely valuable characteristicth€y have a very distinctive 'sawtooth' shaped light curve

with periods of between a few days and 50 days, i.e. they can be easily recognised; (b) they are very luminous stars,
i.e. they can be seen to great distances (at least to 30 Mpc with the Bphb&Telescope); (c) they have a well

defined perioduminosity (PL) relationship, i.e. they can be used as standard candles. This latter property was
discovered in 1908 by Henrietta Leavitt from her study of 1000s of variable stars in the Magelladi. Clo

These pulsating variable stars are not the same thing as recurrent nova. The pulsations are due to the
normal power process in normal stars, and are thermally powered. In contrast, recurrent nova are an
aftermath of a supernova explosion andsss e gu e nt a d jinuestdd gravitation i o t he f
resulting white dwarf.

In Beyond Einsteist ar s are powered by the fAburningo of h
building cosmic ray process in inte¥ar space. Thbuilding process takes a very long time. The

atoms thus builare eventually drawn in to stars or ewelesce into stadsanother process that
takesaverylongtimdhe st ar #fAigniteso whbarmthe Heaviestlemenhe s h c
availablein the central core of the starhe thermal energy causes the star to expand and cool.

Gravitation eventually recompresses the matter and it again ignites, and the cycle repeats. The

ignition process works its way up the Periodic Tablprbgressively less massive elements until it

reaches the irenobaltnickel group. There is an enormous amount of iron in the star at this point, and
when it ignites, the stardés structure cannot a
supernovaplosion is the result.

Somewhere in between these two extremes is the Cepheid power process.

When the power process turns on, the star expands and becomes more |landhaotigr (contrary

to current conventionaxpectations The expansion causes thentral temperature to decreatbhe

period depends on the power produced and on the heat capacity of the star, both of which are mass
dependent. Acrdion of any type oexternalmass (evemhydrogen or helium) will increase the

central temperaturand dlow masses of progressively lower atomic number to participate in the
power production process.

The interstellar source of elememds/ery thin and extremely sparse, but apparently caaistall

el ements of the Per i odsoentrdl eroperature, sdmeoéthede candourro n t
(produce power) even before they reach the hot
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output and luminosity can vary somewhat erratically, depending on the accretion environment of the
star.

These would probably not make stable Cepheid variable dtkmsce ,Cepheid are probably

powering themselveemporarilyononly one elemernthat is significantly more abundant than the

other elements. This woutésult in a very distinct pulsation preaseWhat this hypothetical element
would be is anybodyds guess at this point. Bi s
decay,and might have higher than normal abundance, but they appear to be too far down in the
Periodic Table to powengantic massive stars like Cepheigdsnd heavy elements are much less

abundant than lighter elements because the atom building process requires more time to make them.
This situation argues for the idea that the mystery element is iff' e row of the Table (more

near theirongroupPone candi date might be tin (at. no. b5(
making it a stable isotope.

In any casgthe Cepheids have a stable relationship between periods and luminosities. This relation
enabés to astronomers to measure distances of millions of light.years

Planet formation

The current doctrine in astronomy is that the planets formed from a disk of gas and dust that was left
over from the formation of the Sun. Nothing is said alblotorgin of the gas andust And another
problem is that the expansion of space would prevent the dust from coalessimglli(l light year)
isolatedlocales neither stars nor planets could foarmder these conditions

Even a superficial inspection tfe solar system shows that there are huge chunks of dnatter
asteroids and Kuiper belt objegtsn orbit around the Sun. Satellite flybys indicated these are more
like piles of rocks thamounds of dustAdditionally, huge impact craters are visible on Meyc

Earth, Mars, and the Moon (etcThese cannot be caused byimdfall of dust bunnies

https://www.nasa.gov/solaystem/dag-final- gov/solmystem/dartdinal- | https://www.nasa.gov/missions/néwrizons
imagesprior-to-impact/ (Dimorphos) imagesprior-to-impact/ (Dimorphos) spacecrafteturnsits-sharpesviews-of-ultima-thule/
(Arrokoth)

Additionally, there is the problem of tltemposition of meteorites. These are generally classified as

Aironso and Astoneso. How such nAcamysterncal | y di f
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Belowis a picture of an iron meteorite. It has been cut, polished and then etched wilthaaidns
are made of mostly iron, some nickel, andarity ofelementdeyond ironNote the crisscross
Widmanstatten patterifhe large crystals are evidence of slow cooling from aendtate.

University of Minnesota
College of Science and Engineering

https://cse.umn.edu/sites/cse.umn.edu/files/
styles/full/public/meteorites_f}jpg

Below is a picture of a stony meteoritéhe stones are made of mostly light elements above iron in
the Periodic Table. Elements beyond iron are rare but are more abundant in the stones than in the
irons(as would be expected)he round chondritegre evidence of solidification from a molten state

in a zero gravity environment.

Turnstone Geological Services Limited
Campbeliford, Ontario, Canada
http://www.turnstone.ca/rom162ch.htm

These structures could be produced by a supernova expldkisns based on the belief that then
is layered like an onian

http://arxiv.org/ftp/astreph/papers/0410/A40569.pdf

Note that the elements amready differentiatetly gravity. When a massive star explodes, the lighter
el ements eventually form what become t hs¢thefist on
Ai ronso.

The Sun we seeowwas not theriginal one The current one started with a cofdron that was
largely depleted of heavy elements.
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Neither this nor what follows fits the conventional (institutional) supernova doctrine in astronomy.
Consider it to be an appeal to common sense aselodd facts.

The explosion products initially expand into interstellar space. The star, however, does not disappear
completely. Usually a small central core is left over from the explosion. This provides a gravitational
center that aids in reoalescef the system, whichtill takes a long time. If there is enough mass, the
re-coalesce will eventually be observed as a binary star system consistisgall, @ense white
dwarf and auge,diffuse red supergiant. If there is not enough mass for a dstarlsystem, a
planetary system will eventually form around the star from large chunks of material being drawn in
and chaotically smashing into each other.
And that, in a nutshell is how planets probably form.
Some consequences of this picture:

1 the sola system and the Earth are very old.

1 stars can form within lighhours of each otheoy light-years from each other, but not within
light-months.

1 thesystem can beyclic and form multiple starover a very long period of time.

1 planets will probably T be found in binary star systems. A search for intelligent life in
these system will probably mproductive

Links:

"Sun's Iron Core May Be Cause Of Solar Flares", Dr. Oliver Manuel, (3 November 2003)
http://www.scienceagogo.com/news/20031002191731data_trunc_sys.shtml

G2S GKAYy]l GKFG GKS az2ftlF N agadasSy OFYS FNRY | &aAy 3t
O2NBzé¢ al ydzSt SELX | Ay a dstlyiof idafter profyc&dNid thelinmey/partioithat NS Y|
A0FNE FYR GKS 2dz0SNJ LX FySda 2F YFOAOSNAIFE GKFEG F2NJ
Manuel offers another explanation, based on his assertion that the solar system was born

catastrophically out of aupernove; a theory that goes against the wideheld belief among

astrophysicists that the sun and planets were formed 4.5 billion years ago in a relatively ambiguous cloud

of interstellar dust.

Note that the Sun is slightly below tMain Sequence ithe SpectraClass diagram below.
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Spectral Class

Dwarfs

10 7,000

https://peoplesguidetothecosmos.com/solarsystem/sol.htm

This means it is stildl a bit Awhite dwarfisho.
the spatial system. It, and planets associatedityitay still be gradually>panding, even though
their masses are nominally constghis is NOT related to the Hubble Expansi&eeThe
interatomic distance problentabove

Cosmological destruction

Galaxies seem to have a size limit. When they become extremely large (spheroidal or a tightly wound
spiral), theyapparentlyundergo some kind of extremely energetic prodé&€s. and the Sombrero
galaxiesare possible examples

https://www.odysseymagazine.com/sombrgadaxyfacts/

https://www.nasa.gov/feature/goddard/2017/mes¥ier

Interestingly, there are statemeim the Bible that may have a bearing on this:

You, LORD, in the beginning laid the Your years go on through all generations ALi ft ugptotheheavene y e
foundation of the earth, In the beginning you laid the foundations And look on the earth beneath.
And the heavens are the work of Your hand| | of the earth, For the heavens will vanish away like
They will perish, but You remain; and the heavens are tierk of your smoke, . _
And they will all grow old like a garment; hands. The earth will grow old like a garment,
Like a cloakYou will fold them up, They will perish, but you remain; And those who dwell in it will die in like
And they will be changed. they will all wear out like a garment. manner;
But You are the same, Like clothing you will change them and But My salvation will be forever,
And Your years will not fail. they will be discarded. And My righteousness will noteb

But you remain the same, and your years| | abolished."
Hebrews1:10-12, NKJV) will never end. Isaiah 51:6, KJV):

Ps 102:2826 (NIV)
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(See also Job 13:28, Isaiah 34:4)

Heaven and Earth, the very work of Godds hands
Achangedo and fAdiscar dedo d&oselarefastonishing statkements,h awa
comparing the Earth to a worn out garment, and saying the Heavens will vanish like smoke! Here are

someinferences

1 Whatever these texts mean, itlsarly something witmajor implications and affects the
entire literd, physical heavens and the Earth. A prominent religious leader gave the same
testimony almost a thousand years later: "Heaven and earth will pass away, but My words shall
not pass away. o0 (Matthew 5:18, 24: 35; Mar k 1

1 The Universes wearing out! Stimemust be real and physical. Time is not just a convenient
illusion for humans, as some physicists tell us. There must be a Master Clock somewhere, some
physical procesthat relates to age and wesandtear. Atoms of matter, starscgalaxies, must
be somehow recording the passage of time.

T AaLi ke clothing you wil/|l change them. o6 Ol d cl
replaced by new ones. How many of these cycles have taken place? One? Thousands? How
manycycleshas he &écl oset &6 seen? Can we really tell

parts are being replaced? If your car or clothing were undergoing a similar process, could you
really tell howfoldo they are?

1 The claim that some matter in the Universe loamlder than other matterircompatiblewith
the Big Bang theory. In that theory, all matter was created 15 billion years ago, and therefore is
of the same age.

T Godds everlasting righteousness and snditsvati o
impermanence. If the Universe was created in 24 hours, as some religious groups believe, this
would certainly be a weak, unimpressive comparison.

The exploding Milky Way (our galaxy!)

Our galaxy is one of moder aBeiegfidspersed il kse i st mofikneeta
somehow? The oldest matter would be in the central regions of the galaxy. Is anything unusual
happening therePhe answer is YES, and it is quite spectacular. Note this article abotdrgur

own exploding galaxy:

"A decadeg o , NASAOGs HayBEpade Teékacopa detected two enormous plumes of highly energetic
gas extending above and below the disk of the Milky Way galaxy. The combined plumes, dubbed Fermi bubbles,
extend a total of some 50,000 light years.

These dsidubdmain | argely mysterious, and continued res
Science News, recent findings from the eROSIT-AaX telescope has shown that the plumes produce a powerful
flux of X-rays and energetic gamma rays.

While much remains mysterious about the Fermi bubbles, one thing about them seems clear: They are the aftermath
of a stupendous explosion, a few million years ago, in the heart of our galaxy."
(_https://now.northropgrumman.com/fedmibblesreveatanexplodinggalaxy-our-own/ )
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It has been possible to get pictures of these Fermi bubblesap 2hd gamma ray spectrums:

Milky way

Figure 2. Aftersubtracting the xay emission from known astrophysical

sources, the eROSITA bubbles (pink and green structures) become cled

The panels on the top and bottom display the measured sbrightness

profiles (red), which are compared to various mo¢t&iser colors) seeking t

explain the origins of these bubbles.
https://astrobites.org/2020/12/19/xrymi-bubbled

Milky Way

Figure 3. Comparison of the structure of the bubldesean in xtay
(green) and gammy (red) wavelengths. The similar shapes of tl
structures hint at common origins, although th@ykbubbles extend
farther away from the Galactic Plane than their gameya
counterparts.

https://astrobites.org/2020/12/19/xrmi-bubbles

In 2010, gammaay observations by Fermi revealed previously unkno
features in our galaxy that stretch halfway across the sky. Now calleq
Fermi Bubblesthese mysterious structures (magenta in the image ab|
emerge above and below the center of our galaxy, spanning a total I¢
of about 50,000 lighyears. The plane of our galaxy (shown in blue
above) glows brightly in gamma rays, which result whigihtenergy
particles called cosmic rays interact with gas and dust. The Fermi
Bubbles emit highee ner gy gamma rays than
disk. Credit: NASA

https://scitechdaily.com/commaerigin-of-colossaifermi-bubblesand
galacticcenterx-ray-outflowsrevealed/

Niky Way

TheFermiBubblesaretwo enormousrbsof gasandcosmicrays
thattoweroverthe Milky Way, coveringaregionroughlyaslarge
asthegalaxyitself. Thesegiantspacebubblesmaybefueledby a
strongoutflow of matterfrom the centerof theMilky Way(Image
credit: NASA Goddard)

https://www.space.com/ferafiubblesmilky-way-radiatiort
mystery.html

https://astronomy.com/magazine/weirdebfects/2015/12ffermi-
bubbles

AThi nganybelk from Fermi bub
https://cosmosmagazine.com/space/astronomitiingsyou-can
tell-from-fermi-bubbles/
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https://astronomy.com/magazine/weirdest-objects/2015/12/1-fermi-bubbles
https://astronomy.com/magazine/weirdest-objects/2015/12/1-fermi-bubbles
https://cosmosmagazine.com/space/astronomy/the-things-you-can-tell-from-fermi-bubbles/
https://cosmosmagazine.com/space/astronomy/the-things-you-can-tell-from-fermi-bubbles/
https://scitechdaily.com/images/Fermi-Bubbles.jpg
https://astrobites.org/2020/12/19/xray-fermi-bubbles/
https://astrobites.org/2020/12/19/xray-fermi-bubbles

fiThese twin orbs of gas, dust and cosmic rays emerge from the galactic center like two wings of an enormous moth,
one on either side of the galés central black hole. From tip to tip, the bubbles stretch about 50,00Q digtg

across (that's about half the diameter of\tiky Way itself), yet are visible only in higenergygammaray light.o
(https://www.livescience.com/ferrliubblesblackhole-shockwave.htm)

Thecenter ofour Milky Way looks like arandommess of exploding firework¢Please lick on the
links to see the full image.)

Arches *
Cluster

https://www.iflscience.com/space/incredideage https://www.iflscience.com/space/incredible
showsthe-centerof-our-galaxylike-we-haveneverseen | imageshowsthecenterof-our-galaxylike-we-
it-before/ haveneverseenit-before/

https://cdn.iflscience.com/images/7e0245#50-5526 Image Credit: Xray: NASA/CXC/UMass/Q.D.
8e729a3d82bace62/conte62220076P66070web.jpg | Wang; RadioNRF/SARAO/MeerKAT
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Other Eploding Galaxies

Exploding galaxies are not unusual and many examples can be found. Here are a couple more that are
well known. Note: do not confuse these images with those of explodisystaernova).

Centaurus A- peculiar galaxy with radio
lobes. FronHST web site
https:/web.njit.edu/~gary/728/Lecturel.html

Centaurus Avisible light)

5 GHz radio image of the Cygnus A radjalaxy (white arrow) surrounded by

; ; i Light from Cygnus A

its two radio lobes. Credit: Mhardcastle / VLA . .
https://trustmyscience.com/wgpntent/uploads/2018/10/cygntisaage Image Credit: X—ray.‘l\I.ASLXC/SAO, Optical: NASA/STSc|
radio.jpeg Radio:NSF/NRAO/AUVVLA
https://trustmyscience.com/chammgnetiquecapturematierepouralimenter

tro?)rnoir/ v anela 2 B https://apod.nasa.gov/apod/ap150124.html

fAstronomy Picture of the Dayo (2015 January 24)

fiCel ebrating astronomy in this | nter natriadivegdlaxy\CygausA i f
light across the electromagnetic spectrum. Incorporatingy>data ( blue) from the orbiting Chandra Observatory, Cygnus 4
seen to be a prodigious source of high energgys. But it is actually more famous at the low epengd of the electromagnetiq
spectrum. One of the brightest celestial sources visible to radio telescopes, at 600 milkpesligttistant Cygnus A is the
closest powerful radio galaxy. Radio emission ( red) extends to either side along the samenazityf800,000 lighyears . . .
Confined to yellow hues, optical wavelength data of the galaxy from Hubble and the surrounding field in the Digital Sky
compl ete a remar kab | Htpsitlapbdinasa.gedapcsapd 5024 .timlv i e wo .

Where is theQock?

For a galaxy to reach an age limit, it must haw®@ark somewhereGalaxies begin exploding from
their central parts, where the oldest matter would be located. Therefore, thdikdty applies to
atomic matteror starsrather tharto the overall galactic structure.
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Something must power thiSlock. That is, something makes it tick. Théo€k mustbe capable of

recording avery, very longamount of timgaccumulatinga large number othe ticks or recording

widely spaced ticRs The ticksmust be heladr recordedn a stable containeapable ofasting for

billions of yearsWhen the alarm activates, the associated matter undergoes an energy release which,
apparently, is pportional to the amount of matter preseidbw does all this work?

Atoms have the required stability for such a Clock. Radioactivity is a possible source of energy

release. There is evidence that radio&chalflives can beinfluenced by neutrino fii(considered

later) The universe is full of neutrinos much like it is full of starlightme locations in the Universe

have neutrinos with extremely high energiesg., i h i-egnher gy astrophysi cal n e
https://phys.org/news/2018-emissionblazartxs.html) Like atoms, neutrinos are also stable and

presumably possess enormous lifetimes. Further, they interact so extremely wéakiatier that

most (but not all) of them will pass right through Eeeth (and even stars) as though nothing were in

their path. Additionally, the neutrino flux is much higher near a star than in interstellarisjpsce.

evident that some sortdgf atiocm neutrino absorptiondo would hav
drive a longperiod atomic aging mechanism.

Neutrinosdo not have a rotational structure sufficient to manifest as mass. Hencarghegssless,

but possessnomentumand energysStill, they can have a mass effect if they merge with a time/space
structure that has a full intrinsic atomic rotation system (i.e., an atom). This is probably the basis for
Ai sotopeso.

I n this scheme a Aprimary mass rmutndad ob ywoMd dl éywd
Afat omic number 0o (equati ng t,suggestedbythe enistence)ofl A s e
isotopesjs also evidenénd is conventionally attributed to neutrofi$e ratio of primary mass to

secondary mass manifestly has a bearingtomic stability If the ratio is not withirt h eallefi of

stabilityd, the atom will eject a positron + neutrino or an electron + neutrino as in beta decay. If the

atom has a mass higheaththe limit implied by the Periodic Table (2 x 118)either splits
(Afissionsd) or ej e tThese reactorssnvalves energies ia thepkk\ato Nde' r t i ¢
energy rangeMetastable atomitsotopegmuch above the ground state) can ejentga rays.

Apparently a high flux of neutrinos shifts thpperend ofthé v al | ey d¢oWardsldwarb i | i t y o
atomicmassin the Periodic TableOn Earth, he upper end of the stability zone is currently at

uranium (atomic number 92, atomic weight 23&)e Bhift toward$¢ess massivelements makes

more atomic material less stable. This causes greater emission of neutrinos which woulds&sult in

more atomic decaya(positive feedback lodpThe result would be a kind of slow motion explosion

(NOT like aType 1supernova or an atom bomihe energy release would be enormous but more

gradual than we would normally expect. There would be plenty of gamma raysragd But the

scene would not necessarily be spectacular, especially in its early stages.

The Clockthen, is probably stored in atoms, and is pow&ed-termby occasional capture of
neutrinos. A positive feedback effect activates the
entire galaxy.

See alsoRadioactive decay rates and neutrino environrbetow.
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Non-local astronomy

Non-local astronomy is the study of néwcal astronomical structures and their observable
manifestations in a spatial (conventional) reference system. It isimehtly a recognized field of study
in astronomy.

Recall that there is no fispeed of | ight barrie
bumpso or barriers. What changes at the speed
portrays the motion. The measure of motion in the spatial system is a change of position in 3D space
with respect to progressive (scalar) ti me (i
temporal and have no inherent spatial direction hett theasure isnergyinstead ospeedi.e., t/s

i nstead of the wuswual s/t). This inversion happ
The inversion does not flip from a positive value to a negative value. Instead, it flips to itscalime
reciprocal if the calculation is done in units
regarded here as the speed of light in natural unit quantities of space and time.

Reference system inversion effects

Here we want to answer équestionof how the inversion effe@ffectsour perception of
electromagnetic radiationSpecifically, whatenergyof gamma rays will convert to whiequencyof
radio waves due to reference system inversion effects?

Astrononers uséoth frequency ahenergy unitsvhen describing astronomical objed&amma ray
energies are usually presented in electrolh energies (GeV to TeV). Radio wave energies are
presented in frequency units (typicallegahertzo Gigahert2. Radi o waves cao be
waves or they can be gamma rays that have been inverted into the radio frespestieyroy reference
system effects.

=1}

Hence, we firshave to convert ordinary energy units into ordinary frequency units.

‘ Spectrum of Electromagnetic Radiation ‘

Region Wavelength ‘Wavelength Frequency Energy
(Angstroms) (centimeters) (Hz) (eV)
‘ Radio H =107 H >10 H <3x10° ‘ <107
‘ Microwave 10° - 108 H 10-0.01 H 3x10°-3x 1012 H 107 -0.01 ‘
‘ Infrared H 108 - 7000 H 0.01-7x107 ‘ 3x1012-43x10M H 001-2

‘ Visible

7000 - 4000 ‘

Tx107-4x 107 H4.3x1014—?.5x 1014 H 2-3

‘ 4000 - 10 H 4x109-107 H 75x10M - 3x 1017 H 3-10° ‘

‘ Ultraviolet
‘ X-Rays H 10-01 H 107 - 107 H 3x 107 -3x10° H 10°-10°
‘Ga.m.maRa}-’s <0.1 H <10® H =3x10!° H =107 ‘

http://www.pas.rochester.edu/~blackman/ast104/spectrum.html
https://astronomy.swin.edu.au/cosmos/E/Electromagnetic+Spectrum
http://ircamera.as.arizona.edu/astr 250/Lectures/Lec04 sml.htm

Conventional conversion of energynits to frequency equivalents
https://www.unitsconverters.com/en/Electidolt-To-Hertz/Unittounit34623511(1E+6 = 2.418E+20)

leV (1®ev) =2.42x104Hertz (nearvisible optical)
(13.6 ev) =3.288 x 10Hertz (Rydberg ultraiolet)
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1keV (13Bev) =2.42 x 187 Hertz ~ (X-ray)

1 MeV(1®Fev) =2.42 x 1@80Hertz  (gamma ray)

1GeV (10ev) =2.42 x 163Hertz

1 TeV (132ev) = 2.42 x 186 Hertz

1 PeV (185ev)=2.42 x 18%9Hertz  (ultrahigh energy gamma ray)

Common examplesAn ordinary microwave oven operatesadtequency 02.450Gigahertzwhich
is equivalent to 1.01 x 1®electron volts.Yellow light has a frequency of 5 x #Hertz (500THz)
or 2.07 electron voltsThe human eye respondsadar in the vicinity of 400790 THz(1.651 3.28
eV). Solar power cells can have a somewhat broader respofraeed is roughl\800 Gigahertzo
400 THz

Next, we have to convert a given frequet@i n at u r a | frequeney mrtits by gividing by the

Rydberg frequency (which is hereby assumed taften at ur al guantityo of fre
that number and multiply by the Rydberg frequency to get back to a frequency that a telescope in a
spatial reference system can see. Hence:

Conversion ofconventional energyunits to @conventional units

The calculations here take tRgdbergfrequency a8.288 135Hertz

1keV =242x 107 Hertz (conventional, as above)

2.42 x 107 Hertz / (3.288 101 Hertz) = 73.54natural quantitiesf frequency

1/73.54 =0.0136 (inverse quantitiesf frequency

0.0136 x 3.28& 105 Hertz (convert to spatial system)

= .0447x 10 Hertz

= 4.47 x 183 Hertz (frequency as seen from a spatial reference system)

It follows that

(AVAR GO IER/ 48 x 106 Hertz (inverse(spatial)equivalent
INCVAERERA 48 x 13-3Hertz (inverse (spatialpquivalent
RVIAVENRIRRA 48 x 130 Hertz (inverse(spatialpquivalent
NeVAEN:EMIERA 48 x 10 Hertz (inverse(spatialgquivalent
AR, 48 x 13 Hertz (inverse(spatialgquivalent
(RAVAGIVERIRA 48 x 13- Hertz (inverse (spatialpquivalent
SEVAMVERYERIA 48 x 102Hertz (inverse(spatialpquivalent

Example: The fermi telescope can dete®035eV gamma rays. The radio frequency equivalent
the spatial systemvould be:

1 eV =242x 10 Hertz (convert electron volts to Hertz)

300 x 1@ eV =300x 1(Px 2.42x 104 Hertz = 7.254 1025 Hertz

7.254x 1025 Hertz / (3.288 1P Hertz) = 2.206 x 18 (natural quantitiesf frequency)

1/2.206 x D10natural quantities = 0.453 x-10 (inverse ofatural quantities

0.453 x 1610 x (3.288 x 18%) Hertz (conversion to spatial system)

= 1.5 x 1@ Hertz (150kilohert)
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(In the United States the ARBroadcast band extends from 535 kilohertz to 1.7 Megahertz

Pl ainly, high energy gamma rays can fAmap i ntoo
originate inTransitional Space/Timeln such a circumstancgamma rays, Xays, and radio waves

can be Dpbservatiorapoximity with each other. Some gamma ray sources will be inverted

to radio waves but those with ordinary spatial motion will not.

Google address line calculatofor frequency conversims:
Example: What does a pulsar radio frequency of 60 Giga Hertz convert to?
Open the Google browser and copy and paste this line into the addreasdigicess Enter:
(1/((60*1079)/(3.3*10715)))*(3.3 * 10"15)=

the result is:

(1/((60 x 109) / (3.3 x 1015))) x (3.3 x 1015) =
1.815E+20

The answer is in the gamma ray range? Hertz or about 1 million electron volts.

Another example. cosmic ray with 32A&18eV . Use the Rgberg energy (13.6 e\§s a natural
quantity of energy Hence

convert to N&ural quantity: 320 x 1%8eV / 13.6 & = 23.5 x1018 eV
invert: 1/(23.5 x 188) = 0.0425 x 1018eV
convert: (0.0425 x 1618eV)(13.6) =5.78 x19eV

From :Kinetic Theory of Gases . . .

What is the average kinetic energy of a gas molecule at 20.0C (room temperature )?

K= %I@BT — %{1,33 x 102 J/K)(293K) = 6.07 x 10 ' J.

At about 3 Kelvin, that would be about 6.07 x?8Qoules
And 1 Joule = 6.241 x 1®eV

Hence: (6.07 x 18 Joules) (6.241 x ¥§ eV/Jould = 37.26 x 1P eV=3.7 x 10*eV
energy of cold outer space

This hassomesurprising implication$or nonlocal astronomy

Cosmic Microwavéackground (CMB)

From a spatial standpoirite central regionsf a temporal staare just as visible as the outer regions.

The problem, otourseis thatthe viewisnsio cal . The fAcosmic atomso wo
background of high energy particles with inverse masses whizzing past us at the speed of light. Low
energycosmic particles (e.g., atomic constituents of planets, asteroids) would have extremely high
energies 10?1 electron volts) from the standpoint of the spatial reference sy3tesy.are not
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accelerated by some weird Acosmic acceleratoro
are inverted by our reference system.

Photons are likewise common to batystems.Temporal ltraviolet photons at the Rydberg
frequency would map into thepatialultravioletdirectly. Other frequencies would be inverted:

Example: Yellow light (5 x 1344 Hertz) from a temporal star would be seen as:

5 x 104 Hertz / (3.288 @°Hertz) = 1.52 x 18 (natural quantities
1/1.52 x 16 natural quantities = 0.658 x 10 (natural inverse quantitigs
0.658 x 18 x (3.288 x 16°) Hertz (conversion to spatial stem frequendy

= 2.16 x 136 Hertz
The photons would be seen as background radiation

Photons inside the star would have higher and higher en@@iey and gammags the central

region is approachetbut with lesser and lesser abundance. Atraiius, we would expect

gamma rays, with particular energy andbundance; at less than aratlius, we would expect

higher energy gamma rays, but with lesser abunddmesephotons are in the temporal system

(i .e., ncdsmiad ® osry séutecappearaagsttadguniforny microwave
background to a spatial observéhe higher energy, lesser abundant gamma rays would map in as
lower energy microwaves with lowest abundance (intensity).

Thespectrakenergy distributiorin theactualCMB is observed to bét h e r amthé following
excerpt shows

CMB Measured Intensity vs Frequency
The plot below shows a set of precise measurements of the intensity of the cosmic mic
background (colored points) compared to a perfect blackbody curve (thin black lings Cq
indicate the measurement techniques. The data are in excellent agreement with a blach
curve over nearly 4 decades in frequency and more than 5 orders of magnitude in inten
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The most precise measurements of the CMB spectrum at the millimetelewgths near its
peak were made by the Far Infrared Absolute Spectrophotometer (FIRAS) instrument &
the Cosmic Background Explorer (COBE) satellite. FIRAS determined the CMB temper
to be 2.725 +/0.001 K, with deviations from a perfect blacklydimited to less than 50 part
per million in intensity. ARCADE measures the CMB spectrum at centimeter wavelengt
decade below FIRAS) to search for new signals that would be undetectably small at the
shorter wavelengths measured by FIRAS
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The expected energy distributi@spectrum)from temporal starbas the expected profile at least
superficially. 't i s At ber #dhernad.orhisicenclesomrd howdver,i i n v
is still very speculative as a lot of details hge¢to be worked out.

The microwave background was found to be uniform to 1 part in 100,000 to 1 part in 1,000,000. It
does not vary with time of year or direction in spad@sTs an extraordinary uniformity in what we

see as an otherwise lumpy universe. Conventional science has not yet devised a credible explanation
for theentire spectrunof background radiation.

The central region of the Galactic Bulge (the nucleus) &ésting because it shows activity similar to Galactic
Nuclei, AGNs (although at a considerably lower level).

1 The core harbors ~ 1,600 stars per cubic light year. This is several 100,000 times as dense as the average stellar
density of our Galaxy! Furthewhen one approaches the center of the Galaxy, one finds a dense cluster
containing roughly 1 million stars with a stellar density around 10 million times as high as in the Solar
neighborhood.

1 Near the center of the Milky Way lies the bright radio so@agittarius A There is structure on scales ranging
from 600 light years (the filamaents) to what appears torbey@f material on scales of 116 light years to
structure on scales of 10 Astronomical Units (~80 light minutes ~ 1.5 billiod lem)Astronomical Unit is the
average distance of the Earth from the Sun.

fiThe Center of our Galaxyo http://www.astronomy.ohistate.edu/~ryden/ast162_7/notes31.html
(Astronany 162: Professor Barbara Ryden)

Key Concepts
i Stars near the center of our galaxy are packed close together
1 The center of our galaxy harbors highly energetic phenomena.

9 Within a parsec of the galactic center, the estimated number density of stars is about 10 million stars per cubic
parsec. By contrast, the number density of stars in the Sun's neighborlqmehis 0.2 star per cubic parsec.
Because stars are so closely packed together near the galactic center, the night sky for inhabitants there would be
spectacular. Near the galactic center, the average distance between neighboring stars would beAlidly 1000
(about a lightweek). If the Sun were located within a parsec of the galactic center, there would be a million stars
in our sky with apparent brightness greater than Sirius. The total starlight in the night sky would be about 200
times greater than thight of the full moon; you could easily read the newspaper at midnight, relying on starlight
alone.

ACompact Core of Galaxy M8 https:/hubblesite.org/contents/neveseases/1992/news99201.html

. .. to explore the central structure of M87 much closer into iteasithan is possible from tigeound. The images
show clearly that the stars in M87 become densely concentrated towards the center, forming a kpfgbit lights
at the heart of the galaxy.

The central density of stars in M87 is at least 300 times greater than expected for a normal giant elliptical galaxy,
and over a thousand times denser than the distribution of stars in the neighborhood of our.dwifat) the

ultimate central density of stars in M87 may be even higher, but its measurement is beyond the resolving power of
even HST. o

It can be seen that the star population density near the Sun is very low. This is in line with
expectations. Thegpulation density in globular clusters is about a light year, or somewhat less. This
also is still as expected because the average will include binary or multiple star systems, which form
within the Gravipauseand which willlower the average distance.
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But near the galactic centers, star population density becomes extremely high. The stars, on average
are separated by fAabout a | ight weeko. This is
is going on here?

Wegeta cl ue from st at e me fihe sentér of bue galady barbarbhighlye t h a't
ener get i c.Tpivimplies suparaninal speeds, or temporal motion. These stars are in
Transitional Space/TimeThisspace, or iits equivalent, is ther
in much higher star population density.

Cosmiaay (particle) background

Temporal stars are made of inverse atoms just like our spatial stars are made of normal atoms. This
implies that there should be cosmic backgropadiclesjust like there is cosmic background

radiation. The omnipresent gravity of stars and galaxies tends to sweep our space free of particles.
This makes our space transparent, and also puts most of theepartialhigh energy environment

inside stars. The counterpart of this should h@pbkaing in the temporal systerAccording to the

speed spectrumiagram,the temporal zero speed, as seen from the spatial zero, is 2¢ (hsta that

the diagram is considering only one dimension). The spatial reference system can only depict speed
as a change of position in spage to 1c; speeds in exceasfsthis will appear as energlyow speed
temporal particles, such as those in isiigliar temporal gas or atoms in a temporal planet, will appear
to us spatial observers as a diffuse background of particles moving through our reference system at
the speed of light and possessing extremely high energies. Atoms in a temporal staewaill app
likewise, except that they will have lower energies, and be much more plentiful.

It should be pretty clear that these particles are what the scientific community has been calling
"cosmic rays". They are in fact extremely isotropic and homogeneowssjust would expect if they
have a temporal origin. As for their energies consider this:

"We find that there is a flux of about 1 particlefcsec at 10 GeV. Above 10eV, we can expect

to see only about 5 particlpsr centuryper square kilometer! . If.we add up all the energy

carried by all of the CR [Cosmic Ray] patrticles, we find that the rate of arrival of CR energy on the
Earth amounts to about 100,000 kilowatts’(@®) & about one billion times less than the energy
arriving in sunlight, but coparable to the total energy that we receive in starligBostic Rays
Michael W. Friedlander, 1989. 84, 86)

A particle with an energy of #0eV has roughly the energy of a golf ball or baseball in flight.(
http://www.sciam.com/0197issue/0197swordy. htimttp://www.sciencedaily.com/releases/1998/12/98121608121Y .htm
They are extremely rare, and do not depalsitheir energy in one collisiofY.ou don't have to worry

about getting hit by one. A natural process that caatmklerateparticles to 18 eV and spray them
uniformly all over the Universe is simply inconceivable. Evarttdound particle accelerataannot
produce particle energies that are even close%bel It is much more reasonable to view these
particles as originating in a temporal system with near zero speed; this will explain both the extremely
high energy and the diffuse nature of theasiples when seen from a spatial system.

Cosmic ray particles also seem to be within the required mass range. These inverse atoms with
inverse masses must be members of an "Inverse Periodic Table." If we choose 1 a.m.u. as the likely
natural unit of masgshen the mass range of the Table can be worked out. However, cosmic ray
particle mass are usually stated in terms of electron masses. If we equateiomiéhal 835 electron
massesthen the mass range of the "Inverse Periodic table" extends fromlg3%)(to
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(2/118)(1835) electron masses. This range, 3670 to 31 electron masses, apparently does encompass
the range of cosmic ray particle masses. (note that the particles wiiigiestatomic number are
actually thdeastmassive particles)

See also:

https://www.theguardian.com/science/2023/nov/24/amateragsamelyhigh-energyparticle
detectedfalling-to-earth

Earth encounters ultrahigh high energy particles

Gamma ray background
Seebelow

X-ray background

Seeabove

Far Ultraviolet background
AThe eMystof the Cosmic Diff use htdlakiviora/absi1amds5a4 B a c k

The diffuse cosmic background radiation in the GALEX far ultraviolet (FUV, 1300700 A) is deduced to

originake only partially in the dusdcattered radiation of FU€mitting stars: the source of a substantial fraction of the
FUV background radiation remains a mystery. The radiation is remarkably uniform at both far northern and far
southern Galactic latitudes, dit increases toward lower Galactic latitudes at all Galactic longitudes.

Visible light(cosmic opticalpackground

AThe universeds background slizKruési(March2022s t wi c e
https://www.sciencenews.org/article/universesmicbackgroundight-brightnewhorizons

Even when you remove the bright stars, the glowing dust and other nearby points of light from therlngyy,da
background glow remains. That glow comes from the cosmic sea of distant galaxies, the first stars that burned, faraway
coalescinggad and , it seems, something else in the mix thatds

Astronomers estimated the amount of blisilight pervading the cosmos by training Mew Horizons spacecratt,
which flew pastPlutoin 2015 on a spot on the sky mostly devoid of nearby stars and gal&hke$/15/15. That
estimate should match measurements of the total amount of lightgdmim galaxies across the history of the
universe. Btit d 0 e sresdaitchers report in the MarcAdtrophysicallournalLetters

ilt turns outatt hma Krheew gaald cawti ecsan haccount for about ha
astronomer at t he National Science Foundationbdés NOI RLa

For decadesastronomers have measuredak&agalactidbackgroundight in different wavelengtls, from radio waves
to gammarays(SN:8/23/13;SN:11/29/1§. This provides a census of the universe and gives researchers hints into the
processes that emit those types of light.

But the background visible ligiit dubbed the cosmic optical backgroundG®Bd is challenging to measure from
the inner solar systen(See alsdttps://iopscience.iop.org/article/10.3847/268P13/ac573(d

Infrared background?
Gb! {! w201 %l CAOVRENKKSY ! yADBSNAS . NAIKGSNI ¢KIy 2§ ¢K
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https://www.nasa.gov/press/2014/november/mrasietexperimerntfinds-the-universebrighterthanwe-thought

A NASA sounding rocket experiment has detected a surprising surplus of infrared light in the dark space between
galaxies, a diffuse cosmic glow as bright as all known galaxies combined. . . .

During the CIBER flights, theameras launch into space, then snap pictures for about seven minutes before
transmitting the data back to Earth. Scientists masked out bright stars and galaxies from the pictures and carefully
ruled out any light coming from more local sources, such aswn Milky Way galaxy. What's left is a map showing
fluctuations in the remaining infrared background light, with splotches that are much bigger than individual galaxies.
The brightness of these fluctuations allows scientists to measure the total afzaskground light.

To the surprise of the CIBER team, the maps revealed a dramatic excess of light beyond what comes from the galaxies.
The data showed that this infrared background light has a blue spectrum, which means it increases in brightness at

shater wavelengths. This is evidence the light comes from a previously undetected population of stars between
galaxies. Light from the first galaxies would give a spectrum of colors that is redder than what was seen.

Heating ofthe{ dzy Q& O2 NR VY |

fiThe Mystey of Coronal Heating https:/science.nasa.gov/neesicles/themysteryof-coronatheating

|l magi ne standing around a r oar iwamgthofdheffamésasthe r oasti ng
marshmallows crackle. Now back away. You get cooler, right?

That's not how it works on the sun. The visible surface ofdimehas a temperature of 10,080 Backing away
from the inferno should @ things down, but it doeéntinstead, the sun's upper atmosphere, or corona, sizzles at
millions of degrees a temperature 200 to 500 times higher than that of the roaring furnace below.

For more than a halfentury, astronomers have tried to figure out vadaaises the corona be so hot.lt is one of
the most vexing problems in astrophysics.

AHeat i ng t h etpss/phyb.cagmhews20d08-solaacarada. html

The hot outer layer of the sun, the cordmas a temperature of over a million degrees Kelvin, much more than the
surface temperature of the Sun which is only about 5500 degrees Kelvin.

fiCor ona o hitps:t/wlwebritaBnl¢artadn/pte/Sun/Corona

[The solar corona hadjighly ionized atoms such @sn X (iron with nine electrons missing), iron X1V, and
calcium XV, which can exist only if the corontaimperature is about 1,000,0R0These lines can only be emitted
in a high vacum. The strongest aredim iron . . .

While the corona is one million times fainter than phetospherén visible light (about the sanas the fullMoon
at its base and much fainter at greater heights), its high temperature makes it a powerful sxtremef
ultraviolet and Xray emission.

The densityat the base of the corona is about 4 % atbms per cubic centimetre,#@imes mae tenuoushan
the atmosphere darthat its base.

The conductivity of a hot ionized plasma is extremely high,taadoronal temperature decreases only a&'ihe
power of the distance from the 15Urhus, the temperature of timerplanetary mediurs still more than 200,000
K near Earth.

Low-density plasmas radiate so little that they can reach and maintaitetrigbratures. By detecting excess

helium absorption or Xay emission in stars like the Sun, researchers have found that coronas are quite common.
Many stars have coronas far more extensive than that of the Sun.
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The key factor is the extremely low densityhich hampers heat loss. The corona is a harder vacuum than
anything produced on Earth.

Hence,he Sundés corona i s hdheihsa® justthe dpposgte af whiats i d e
would be expected if the corona were heated by the Sun. Thisasitisatlescribed a% . . . one
the most vexing problems in astrophysics. 0

But it is doubtful that a thermodynamic conce
somet hing that Ais a harder vacuumldokingat anyt h
what could be called fAispectr al -rdayanmdpamarayur e s 0
background radiation. This would certainly account for the insidestructure of the corona, the

hi gh o0t e mp d¢helaw actuakeaticonterst.n d

But is there a gamma ray background? Yes, it has been observed for decades, although its source is
still unknown to conventional astronomy.

AThe GraaaynaBackgroundo Robert Naeye
https://www.nasa.gov/mission_pages/GLAST/science/gamma_ray background.html

From as far back as the late 1960s, orbiting observatories have found a diffuse background of gamma rays
streaming from all directions. "If you had gamnag vision and looked at the sky, there would be no place that
would be dark," says Large Area Telescope (LAT) team member David Thompson of NASA's Goddard.

To this day, astronomers have not pinned down the source of this gawmiackground.

fiBackground Radtion, Gammaray Car | E. Fitchel
https://ned.ipac.caltech.edu/level5/ESSAY S/Fitchel/fichtel.html

Ailt is now known that the di thdgamnerayedioa attleéasaitb r adi at i or
approximately 200 MeV, and that it is isotropic at least on a coarse scale. The degree of isotropy that has already
been shown to exist, taken together with the spectrum being different from that of the galactic diffties rad

strongly supports this diffuse radiation being extragalactic in origin. The intensity of the radiation is rather

weak . . . 0

Thus, the solar corona is apparently fAheatedo
X-rays. (An interestingmplication is that any planet with an atmosphere should also have a
(barely déectablg corona.)

Possibly relevant: 6Aur Bdeace NemS@eptember Alt 2021,p.-12 u pi t
13.

Earth encounters lirahigh high energy particles . .bu . . . from where?

We have this question from some very baffled astronomers:

AdWhat the heck i s -goméemgy om&nt Exlt e ednetl gctheée d hf
2023 https://www.theguardian.com/science/2023/nov/24/amaterasextremelyhigh-energyparticle-
detectedfallingto-earth

Astronomers have detected a rare and extremelydnghgy particle fallingo Earth that is causing bafflement
because it is coming from an apparently empty region of space.

BeyondEinst®_7th_ed.pdf 113/ 232


https://www.nasa.gov/mission_pages/GLAST/science/gamma_ray_background.html
https://ned.ipac.caltech.edu/level5/ESSAYS/Fitchel/fichtel.html
https://www.theguardian.com/science/2023/nov/24/amaterasu-extremely-high-energy-particle-detected-falling-to-earth
https://www.theguardian.com/science/2023/nov/24/amaterasu-extremely-high-energy-particle-detected-falling-to-earth

The particle, named Amaterasu after the sun goddess in Japanese mythology, is one of trenkiglyestsmic rays
ever detected.

The Amaterasu particle Ban energy exceeding 240 exactron volts (EeV), millions of times more than particles
produced in théargeHadronCollider, the most powerful accelerator ever built, and equivalent to the energy of a golf
ball travelling at 95mph. It comes only secdandhe ORMy-God particle, another ultdaigh-energy cosmic ray that

came in at 320 EeV, detected in 1991.

AThings that people think of as energetic, |ike .supern
Tracing its trajectorpackwards points towards empty space. Similarly, théVi9kGod particle had no discernible
source.

fiTelescope Array detects secemdhestenergy cosmic ray ever
https://phys.org/news/202Bl-telescoparraysecondhighestenergycosmicray.html

In 1991, the University of Utah Fly's Eye experiment detected the highesgy cosmic ray ever observed. Later

dubbed the OiMy-God particle, the cosmic ray'sergy shocked astrophysicists. Nothing in our galaxy had the power
to produce it, and the particle had more energy than was theoretically possible for cosmic rays traveling to Earth from
other galaxies. Simply put, the particle should not exist

The Telesope Array has since observetre than 30 ultrhigh-energycosmic raysthough none approaching the
Oh-My-God-level energy. No observations have yet revealed their origin or how they are able to travel to Earth.

On May 27, 2021, the Telescope Array expent detected the secehijhest extremenergycosmic ray At 2.4 x
10%°eV, the energy of this single subatomic particle is equivalent to dropping a brick on your toe from waist height.
Led by the University of Utah (the U) and the University of Tokle, éxperiment used the Telescope Array, which
consists of 507 surface detector stations arranged in a square grid that covers (727 &mile$) outside of Delta,

Utah, in the state's West Desert.

"Things that people think of as energetic, likpaunova, are nowhere near energetic enough for this. You need huge
amounts of energy, really high magnetic fields to confine the particle while it gets accelerated," said Matthews.

Ultra-high-energy cosmic rays must exceed 5 ¥HY. This means that argjle subatomic particle carries the same
kinetic energy as a major league pitcher's fastball and has tens of millions of times more energy than amalleman
particle accelerator can achieve.

Thesetelescopesletectedseveraparticles with extremely hignergies in the range of f@V.

None hadliscernable spatial sous:eThese energies far exceed those that particles could have

acquired from a supernova explosion. Both the energies and the spatial origins of these particles are a
mystery to astronosrs.

But they are not a mystery to people who study-logal astronomy. Thes@e evidentlyparticles
originatingin the temporal side of the Universe. They are at the far right end gifi¢leespectrum
diagramabove.They are in lowenergytemporalenvironments, such as atomgemporalplanets.

To an observer in a spatial system (us) they would appear as extremely highseheigyic

particles homogeneously and isotropically scattered throughout the spatial. dykéeather

temporal astronomical phenomena (e.g., cosmic background radiation), they would not seem to have
any particular point of origin.

I n the meanti me, institutional astronohey wil |l
explanatios may seem plausible for a while. But as the observations accumulate, the explanations
will become more and more difficult to belieWwdaybe someday astronomers will get around to
studying nodocal astronomy.
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See alsohttps://phys.org/news/202404-nasafermi-missiorgammarays.html

Spatially random gamma ray bursts: Temporal supernova?

fiwhat are Gamma Ray Burstso http://www.outerspacecentral.com/gamma_ray page.html

fiNormally lasting anywhere from a few milliseconds to several hours, gamma ray bursts (GRBs) shine hundreds of times
brighter than a typical supernova and about a million trillion times ahtbais the sun. GRBs are for a brief time the
brightest source of cosmic gamma ray photons in the universe. GRBs emit more energy in a few seconds than our whole
galaxy does in a year. GRBs are observed roughly once per day from completely random slivéttiersky. (It was

their complete randomness that originally convinced astronomers that GRBs existed outside of our Milky Way.) Note
that the label of a GRB indicates its date, i.e. yaanthday, for example, GRB 130427A means it occurred on April
27,2013 and if there were more than one that day A means it was the first of the day.

We only see a GRB when earth lies along the path of one of the two narrow GRB jets, which means there are many more
GRBs each day that we don't see. The nuclear blast ensiirge of gamma rays as well asys, and they produce
afterglows that can be observed both at optical and radio wavelengths. No two GRBs are alike, each one has its own
individual light curve plotted over time.

Gamma ray bursts are separated into tlasses: long duration bursts and short duration bursts. Long duration bursts

last more than 2 seconds and short duration ones last less than 2 seconds. However, short duration bursts range from a
few milliseconds to 2 seconds with an average duratie Gf only 0.3 seconds (300 milliseconds). The long duration

bursts normally last anywhere from 2 seconds to a few hours with an average duration time of about 30 seconds.
Scientists believe that the two types of bursts have completely different souregsar€é not small and large versions

of the same phenomenaon.

AGammay b hitgs:/grtwkipediaorg/wikiGammeay burst)

From 1991, the Compton Gamma Ray Observatory (CGRO) andrits &w Transient Source Explorer (BATSE)
instrument, an extremely sensitive gamrag detector, provided data that showed the distribution of GRBs is
isotropid not biased towards any patrticular direction in space

What t hese fAcos mireisuhkhaavs. Dnelpasdibbity dffered dexd id that, keecause
of their spatially random distribution, they could be temporal stars exploding dsaabsupernova.

A normal supernova occurs in a small amount of time and spreads debris in a large &iswact.o

A temporal supernova is just the inverse (from our standpoint): it occurs in a small amount of space
in a large amount of time. The spatial aspect would probably be concentrated enough to be seen in a
spatial reference system, provided the tileenent, or part of it, coincides with the time of the
progressive Ether that the local reference system happens to be using in that moment. Such a
phenomena would be moving through our reference system at the speed of light, and so the
appearance woulde momentary. If the localization coincides with a large aggregate of ordinary
matter, all that will be left from the extremely intense gamma ray flash will be an afterglow from

what no longer exists.

Non-local astronomy is not yet a recognized fielgtfdy. Our observational system freely mixes

local and nodocal phenomena together. It is currently difficult to tell which is which, especially in

the fog of institutional politics and fanciful theories. Is a gamma ray burst due to a sweep of 2D
radiatian across our observation point? Or could it be due to how a long temporal event maps into a
spati al reference system? Do we have to deal
There is currently just not enough information available fasarable speculation. We need more
observational data and a great deal more insights as to how phenomegasitional Space/Time

map into a spatial reference system.
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This issue is also important for space élaBpacecraft can be unexpectedly hit with extremely
intense bursts of gamma radiation. This has been obseruadi@nnedpacecraft. Says
https://en.wikipedia.org/wiki/Magnetar

On March 5, 197% few months after the successful droppingiariders into the atmosphere

of Venus the two uncrewed Soviet spaceprolesera 11land12, then inheliocentric orbit

were hit by a blastf gamma radiation at approximately 10:51 EST. This contact raised the
radiation readings on both the probes from a normal 100 counts per second to over 200,000
counts a second in only a fraction of a millisecéhd.

Eleven seconds latarelios 2 aNASA probe, itself in orbit around tH&un was saturated by
the blast of radiation. It soon hit Venus, whereRfieneer Venus Orbiter detectors were
overcome by the wave. Shortly thereafter the mamays inundated the detectors of tHie8.
Department of Defenséela satellitestheSoviet Prognoz 7 satellitand theEinstein
Observatoryall orbiting Earth. Before exiting the solar system the radiation was detected by
the International SunEarthExplorerin halo orbitl4

This was the strongest wave of ext@ar gamma rays ever detected at over 100 times as
intense as any pviously known burst. Given thepeed of lightind its detection by several
widely dispersd spacecraft, the source of t@mma radiatiogould be triangulated to within
an accuracy of approximately &csecond®Y The direction of the source corresponded with
the remnants of a star that hgahe supernova around 3000 BEEIt was in theLarge
Magellanic Cloudand thesource was name®iGR 052566; the event itself was namé&RB
790305h the firstobserved SGR megaflare.

G. A L2 I NJ (énigror ivh&ging)due to temporal motion
AA bipolar nebula is a type of nebula characterized by two lobes either side of a cgatahbout
10-20% ofplanetary nebulaare bipolar Bttps:/en.wikipedia.org/wiki/Bipolar_nebula

A strange effect noticed by astronomersaledi Bi p ol ar Thig imappatently & .

reference system effect caused by temporal motion. It arises bdéeaysaral motion is non
directional. That is, the motion of X towards Y cannot be disisiged from that of Y towards X

when viewed from a telescope in the spatial systeeonly inherenproperty of scalar motion is
merely a magnitudeHence, an object with this kind of motion will show up with a mirror image.
Note the astronomerds comment regarding NGC
examples are given as well.

Planetary Nebula M2-9 HST « WFPC2
PRC97-38a * ST Scl OPO + December 17, 1997
B. Balick (University of Washington) and NASA

https://apod.nasa.gov/apod/image/02018nAst_big.jpg (butterfly
nebula)

Explanation: Some stellar nebulae are strangely symmetric. f
example, every major blob of gas visible on the upper left of
NGC 5307appears to have a counterpart on the lower right
https://apod.nasa.gov/apod/ap971231.html
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Some one shapedhirrorimages

Butterfly Nebula (NGC 6302)
https://www.constellation
guide.com/butterflynebula/

https://www.space.com/danchgiostsradio-galaxies

Bizarre alignment of planetary nebulae
AAstronomers have used the NAS
ESO's New Technology Telescope to explore more than 186tply
nebulae in the central bulge of our galaxy. They have found that
butterfly-shaped members of this cosmic family tend to be mysteriou
alignedd a surprising result given their different histories and varied
pr op e https:/esahubble.org/news/heic1316/
https://astropix.ipac.caltech.edu/image/esahubble/heic1316a

(Note the spacedngs quantization effects apparentliis
image.)

TheRetina nebula(IC 440) is a planetary nebula i

Hubble Double Bubble Planetary Nebula

the southern constellation of LupfsThe nebula (fiHubbl e 50)
possess an unusuallv rectangular structure with a| pips: /mwww.pinterest.com/pin/4606338681176
white dwarf star at its centre. 259/

https://www.conservapedia.com/Retina_nebula
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mirrored image AHami | t
o Objectd
https://stsci
0po.org/STScl

01FFRJEPRH3
E4AGBDJS9B

KY3ROMZ.pn

g
https://phys.or
ag/news/2021
10-galaxy
mystifies
hubble
astronomers.ht
ml

http://sci.esa.int/hubble/61308 Credit:

hubblecelebratests-29thbirthday | http://www.universetoday.com/61103/wh3a
with-unrivaledview-of-the- is-a-nebula/#moreé51103
southerncrabnebulaheic1907/ (three of these appear to be the hourglasg
type seen "“top down")

By Maschen - Own work, Public Domair
https://commons.wikimedia.org/w/index.php?ct
=17763199

See alsoQuantumlike lawsbelow

http://flatrock.org.nz/static/frontpage/large_eta_carinae.|

Astronomical temporal dimensional effects and quantum mechanical temporal dimensiatsl effe
may have something in common when related to ordinary space. Compare this image of Eta Carinae
with the quantum mechanical hetic of halfinteger spin:

Conventional astronomy attributes mirrwmr i magi
conceive how lensing could produce these near perfect mirror in{8&gesng RedRedshifts, Cosmology
and Academic Science Dr . Hal ton Arp, (1998) chapter 7, nGr
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Quantization effects due to temporal motion

Stellar explosions cadead to quantization effects due to temporal motion. If the mass is insufficient
to ultimately form a binary star system, the result can lead to planet formation.

Energetic stellar explosions can conceivably lead to one of two outcomes: the formatioreaf jet
or a set of circular ringsA jet requiresvery high energy that can produeeo dimensions of
temporal motion and one dimension of spatial motion. | doubt that a Type 1 supernova has this
required energy availahleut a Type 2 from giantstar should have plenty. Seelow.

Howeverer e i s ANASAGs James We
resolution,nearinfrared look at HerbitHar o 2110
(https://www.nasa.gov/missions/webb/nasgbbsnaps
supersoni@utflow-of-youngstar/) NASA regards this as a
young star, not a supernova. But if it is the latter, then
apparently theres enough energy here to form a jet.

Read AHubble views a cosmic
yourself if their claim that these objects are new stars make
any sensehttps://science.nasa.gov/missions/hubble/hubble
views-a-cosmicskyrocket/

The other possibility, with a lesser energy requirement, is that of one dimension of temporal motion

and two dimensions of spatial motion. This would produce a flat disk ofsgebe quantization

would segregate this into discrete rings like those visible in the photographs below. Ultimately the
system becomes a series of asteroid belts surrounding a central star. The belts eventually coalesce into
individual planets.

The quatization implies that planetary orbits are not random. When you look at the ibelges
think of Bode's Law and Kuiper bendOor t c¢cl ouds ( or. nBaoydoeed sii Doaww al
implies there should be at least one planet in a habitable zone tantergfter the initial stellar

eXp|OSi0n(https://en.wikipedia.orq/wiki/Titius%EZ%SO%QSBode Idhttps://en.wikipedia.org/wikkuiper_belt)..(
https://en.wikipedia.org/wiki/Oort_cloud

Hypothetically, if somewhat more energy is available, a cone shaped structure could be produced.
(which will appear with its mirror imge, forming an hourglass shape). This can be clearly seen in
SN1987A (below) and in the two Hubble imagé®ve Again note the quantization rings. It is not
clear that this could condense into a planetary systermaylte a binary star system is possible.

What is really weird is the formation of systems that appear rectangular or square such as those
shownbelow. | think this could stem fromfgquantum like lawgthat deal withtrinsic spin

orientation. Use of Geometric Algebra (a.k.a. Clifford algebra) might clarify a geometric relationship,
as it fAintegrates different mathematical conce
hidden in the &9 dutfoanow,itiadngystdryr a. 0 ( p.
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"Gaps in gas disks around stars may not always mark newborn pl&uisice Newd.isa Grossman, July 2019
https://www.sciencenews.org/article/protoplan disksstarsgapsnewbornplanets
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FIGURE 47:ChandraX-ray (blue) | FIGURE 48:Schematic illustration of

and Hubble optical (red) composity Supernova 1987A dynamics. (shockwave Large doubleing disk detected around the star 2MASS

of Supernova 1987A interpretation) .
https://cxc.harvard.edu/newslettery https://cxc.harvard.edu/newtters/news_13/ 3%%?;?:5 géﬁi;fzt;f:élslphﬁ\rﬁl.orq/news/ZOQCM—Iarqe
news_13/sn1987a.html sn1987a.html :

mps://chndra.harvard.edu/photo/Z1/v404c

AScientists find evidence the early solar syst

Jennifer Chu (October 15, 20Rtps://phys.org/news/20210-scientistsevidenceearly-solarharbored.html(See
also:https://phys.org/news/20192-meteoritescluessolar.html)

"It's pretty hard to cross this gap, and a planet would need a lot of external torque and momentum," says lead author
and EAPS graduate student Caué Borlina. "So, this provides evidence thwatrtaBdn of our planets was restricted
to specific regions in the early solar system."

"Gaps are common in protoplanetary systems, and we now show that we had one in our own solar system," Borlina
says. "This gives the answer to this weird dichotomy werseneteorites, and provides evidence that gaps affect the
composition of planets."”
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ADIi stribution of di ¥.tPerinommelsLuksiP.Rintre s ol ar system
(https://vixra.org/pdf/0805.0002vidp, page 9

Aln this paper we assume t hat plahets@andenooasxofgiant plangdo hoa w by wh
originate anywhere, but at allowed distances from the central body. Unnegligible number of authors have issued from
similaras sumpti ons and derived empirical formul ae for parat

fComprehensive Research on the Origin of the Solar System Struct@reabiyumLike Modelo
Qingxiang Nie accepted May 27, 2014ttps:/file.scirp.org/pdf/IJAA20110200005_81422959.pdf

fiNumerical calculation shows that the radial distribution density of the particles has the character of wave curves with
decreasing amplitudes and elongating wavelengthsn@&ns of this model, many questions of the solar system, such

as the planetary distance, mass, energy, angular momentum, the distribution of satellites, the structure of the planetary
rings, and the asteroid belt and the Kuiper belt etc., can be expiaireson. In addition, the abnormal rotations of

Venus and Mercury can be naturally explained by means of the quéikétumodelo

Seeing RedRedshifts, Cosmology and Academic Scighkadton Arp (1998) p. 221

Solar planets: comparison between observed values
(squares) and theoretical QM-like laws (lines)

B B 8 8 &8 & 8

Major semi-axis: &, =a,n’ (a.u)

@

Mean orbital speed: v, =agc/n

o o

The above graph shows a plot of medbital speeds and distances for all solar planets versus
Principal Quantum numbex Note the close agreement with Qe laws

And this also from Arp (222223 not e t he 4 eofcademdbdeg st)ea sonamd it

fi. . . the evidence of the quargtion of the planets of the solar system appears to be a demonstration that planetary
systems do not form from the collapse of a solar nebula. There is no apparent way to obtain ordered discreteness from
a formless. diffuse cloudo the evidence . . . sas to be . . . for the emergence of material from a previousdody.

il n the phenome nehaveadonngctioan framithe shifts obtime,quasars, to the redshifts of the

galaxies, to the properties of the solar systemfimadly to the progrties of indamental particles like the electrons.

The quantization of physical parameters would seem to be governed by the lawdaxfatg@hysicsj.e. like quantum
mechanicsn which the fundamental parameter appears to beitioreexample the repigion rate of a spinning

electron. It is clear that we are not running out of problems to solve. In fact, contrary to some rumors that we are
reaching an end to physics, the more we learn the more primitive our previous understanding appears, and the more
challenging the problems become. 0

Quantization effects are also apparent in quasar redshifts (condatere8eealso
https://en.wkipedia.org/wiki/Redshift quantization

The realization thauantumlike lawsapply not only to the realm of the very small (like atoms) but
also to astronomically sized objects, has absolutely astonishing bobrmus implicationsWe

have seen how there dmo kinds of norocality . The rules governing temporal motion can be
extended far beyond the realm of Quantum Mechamisy imply that we can travel to distant
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galaxes without traversing the intervening sp&see norocal propulsiorexampleabove) They

imply that something the size of an aircraft carrier can be made to act like a massless particle. The
technical means to do this has beenessibldor at least a century. Bthis knowhow isnot

something that ounot sofi ¢ i -izatibn@ancurrently use.

Seealso:
https://www.@ademia.edu/29945834/Research _needed on_monopolar pulsed high_voltage levitation
https://www.academia.edu/122376141/Intuitive_Concepts_fomisteand_Photon_Spin_Systems_3 rd_ed
http://scripturalphysics.org/4v4a/CapacitorTests/CapacitorTests.html

Filamentarystructuresdue to temporal motion

Why would a supmova explosion produddamentarystructuresnstead of a gigantic blob of
expanding gas?

The filamentary structures are conventionally attributed to magnetic fields.

Here, aworking space/timénypothesis is that these are products of Type 2 supanwy that there

are two types of explosion products. One is a bdight- speed component that will appear as an
expanding cloud of debris, as in a normal explosion. The other is anlkdjavespeed component,

that, because of the temporal speed coraprihe resulting structure isharrowjet. The Veil nebula

and Pencil nebula are possible examples of jets that have been disrupted by environmental effects
Jets can also be widened by the fact the temporal motion has a random directional component in
spatial reference systegdets should hypothetically become Hooal and disappear observationally

or become a combination of a jet remnant and an expanding sphere of explosion products (i.e., the
same object but with different space and time displan&syad its components).

Veil Nebula :
https://upload.wikimedia.org/wikipedia/commons/thumb/6 e

e/Veil_Nebula- NGC6960.jpg!200pxVeil_Nebula - Pencil nebula
NGC6960.jpg http://cdn.eso.org/videos/videoframe/eso1236b.jp

B e

Vela Supernova remnant
https://astrodonimaging.com/gallery/vela
supernovaemnaniwide-view/
https://en.wikipedia.org/wiki/Vela_Supernoy
a_Remnant

Simeis 147: Supernova Remnant
a.ka. Sharpless-240 (catalog) and

the "Spaghetti Nebula" (popular).
https://science.nasa.gov/siméié7-supernova
remnant

Remnant is about 150 light years across (well beyc
the Gravipause)
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Crab nebula

Hubble Space Telescopgosaic image

At the center of the nebula lies the Crab
Pulsar. . . . At Xray and gamma ray
energies above 30 keV, the Crab Nebulg
generally the brightest pésgent gamma
ray source in the sky, with measured flu
extending to above 10 TeV. In 2019 the
Crab Nebula was observed to eggimma
raysin excess of 100eV, making it the
first identified sarce beyond 100eV.
https://en.wikipedia.org/wiki/Crab_Nebul

This a possible example of a highass
supernovaor multiple supernova

NGC 6153, also known as ESO 38Dbr HD
148687, is located in the southewnstellation of
Scorpius, abat 4,830light-yearsaway

The nebula is elliptical in shape and has an
extremely rich network of loops and filaments,
shown clearly in this new image from Hubble.
http://www.scinews.com/astronomy/science
ngc6153planetarynebula02939.html

.

Cassiopeia Aemnant(optical, through filters)
fiCassiopeia A is a supernova remnant at distance
11,000 lightyears in our galaxy in the constellation
Cassiopeia. The original star, about 15 to 20 times
more massive than our sun, died in a cataclysmic
"supernova" explosion relatly recently in our own
Milky Way galaxyd

http://hyperphysics.phy
astr.gsu.edu/hbase/Starlog/cassa.html
http://hyperphysics.phy
astr.gsu.edu/hbase/Starlog/picsta/cassa.jpg

Cassiopeia Aemnant(X-rayimage
Credit: Chandra

https://www.followthistrendingworld.com/posts
siopeiaa

This a possible example of a lawass supernova
(compared to the Crab nebula).
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Eskimo Nebula (NGC 2392)
AThe outer di sk -yeart alinrsg umruasru
https://www.nasa.gov/multimedia/imagegallery/image feature 762,
https://www.constellatiomguide.com/eskimmebulangc2392/

https://commons.wikimedia.org/wiki/File:Egg_Nebula.jpg
(note quantization effects)

»

http:/en.wikipedia.org/wiki/RedRectan | http:/en.wikipedia.org/wiki/Re| https://cdn.mos.cms.futurecdn.net/p9krHx

gle_Nebula d_Square_Nebula ;
Some people think the Earth is flat. http://www.newscientist.com/a| WLDKbbJU9bb7Xgk97080.ipg

Others think it is round. Here is anothen rticle/dn1157#red-square
possibility: maybe it is cube shaped. O nebuladisplaysexquisite
maybe brick shaped.J Also note symmetry

quantization effects.

AMysterious dashes revealed in Mil le3;200Bay' s cen
https://phys.org/news/202306-mysteriousdashesrevealedmilky-center.html

In the early 1980s, Northwestern University's Farhad Yidselieh discovered gagtic, onedimensional filaments
dangling vertically near Sagittarius A*, our galaxy's central supermassive black hole. NowZ#dsbfand his
collaborators have discovered a new population of filandehtg these threads are much shorter and lie hoa#gnt
or radially, spreading out like spokes on a wheel from the black hole.
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Although the two populations of filaments share several similarities, YAesdéh assumes they have different origins.
While the vertical filaments sweep through the galaxy, tavgeup to 150 lighiyears high, the horizontal filaments
look more like the dots and dashes of Morse code, punctuating only one side of Sagittarius A*.

MeerKAT image of the galactic center with cetaded position angles of all filaments.
Credit: Farlad Yusef Zadeh (Note image is aegativeof the original)

MeerKAT image of the galactic center with cetmded position angles of the short, radial filaments.
Credit: Farhad YusefZadeh (Note image is aegativeof the original)
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Polarized raliation

fiThermal vs. Nonthermal Radiation
http://www.grandunification.com/hypertext/NonthermalThermalRadiation.html

fiSynchrotron radiation is polarized. It hagheargued that since the radiation from pulsars is polarized, this proves
that pulsars use synchrotron radiation. (This is not a valid argunt@aie of the problems with these arguments are:
we do not know everything; there might be some other probasgénerates the pulsar's energy, another process
might also create polarized radiation.

. ATFENNB { LI OS 9ELX 2aA2y 24smacEim@i2oest F 6GSad hT LGa
https://www.sciencealert.com/bizarrspaceexplosionwasthe-flattest-of-itskind-everseen
https://www.cbsnews.con/news/meetthe-cowfastblue-opticaltransientexplosionat2018cow/

An explosion that took place in a galaxy 180 million ligbérs away is challenging our understanding of how stars die,
appearing to represent the flattest explosion of its kindoainde

The monumental kaboonamed AT2018cowwelonged to an extremely rare class of cosmic blasts known as fast blue optical
transients, or FBOTSs. Unlike the other foBOTs detected to date, howewsT,2018cowseems to have only exploded out
sideways fosome reason.

The result is an eruption shaped not like a sphere, as we might expect from the explosion of a spherical objectsich as a sta
a disk.Since we don't know what produces such weirdly shaped explosions, this discovery could help astnanomelown
potential progenitors.. .

AT2018cowi nicknamed "the Cowi" was the first of these explosions ever detected, back in 2018, and it was immediately
identified as extremely odd. It was exceptionally bright, so much so that it was ittitaight to have taken planaich closer

to us It looked a lot like a normal supernova explosion in some ways, but astronomers later found it was 10 times more
powerful.

It also flared and then faded a lot more quickly than a normal supernova, andedislynicot, which gave the light it emitted
a significantly bluer tint than usually seen from normal supernovae. These traits are shared in commartivéthRBEOTs
since detected

Although explanations for the peculiar explodi@ve been proposgde're still not entirely sure what causes FBOTS, so
astronomers are continuing to look at the data collected during each event to try to get to the bottom of it.

Maund and his team performed a deep dive on the @olaiszationdata obtained using the leixpool Telescope. This is the
extent to which the orientation of the light's waves has become twisted, and it can reveal information about the emvironment
which the light formed, and through which it traveled on its long journey to our telescopesletecto

Image of AT2018cow obtained using the Sloan Digital Sky Survey. (SDSS)

This polarization was extremely high and recorded at multiple wavelengths multiple times over the first night of observations
following the explosion, and then in the days affis allowed the researchers to reconstruct the-tlineensional shape of

the explosion. Curiously, they observed a 'bump' in the polarization in blue wavelengths-dthenddk a feature that

could only result from an extremely aspherical geometry
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It was the profile of the polarization that led the team to conclude the Cow's unusual shape, posing a mystery.

AEvi dence iRotat®napMVodelfdr thoFuls®&ESR0833 4 5, ¥. Radhakrishnan,
et al, Nature volume221(Feb. 1,1969) pages443 446

AMeasurements of t he wihiHe supernova eemnaat Vetasupplorytheirotatonal i f i e d
model . This pulsar is remarkable for the very high deg

Rel at ed: SAneual Riew osAstrosomy and Astrophysigslume 8, 1970

Hewish, pp 268296fibeami ng i n two coordinateso
https://www.annualreviews.org/doi/10.1146/annurev.aa.08.090170.001405

Polarized radiation is the only type of radiation that can origingi2bnspaceé. This might be the

same thing as what could be called fAimagnetic s
dimension) Pulsar radiation should be 100%ar@ted at its point of origin, with subsequent partial
depolarization due to the interstellar medium.

Theluminosityof the sourcevill be proportional to 1/d instead of 2/ his could make the source
appear unexpectedly bright. As the plane of thecgsweeps across our location of observation, it
could also appear as a fast optical transient.

Nonthermal Radiation

fiThermal vs. Nonthermal Radiation
http://www.grandunification.com/hypertext/NonthermalThermalRadiation.html

AiSome of the more unusual objects in space such as sup
objects, GRBs, and others, produce copious amounts of photons timat &endescribed as "blackbody radiation" or
"thermal radiation.". . . . This processnigta s we | | understood by scientists, an

fiSynchrotron Radiation from Pulsars?

If pulsarscreate their radiation using the synchrotron method, then the pulsar would need a massive magnetic field,
and a continuous supplylasting billions of years- of very high energy electrons. It might be possiblereate a

situation in space where these unusual conditions are met. However, there appear to be pulsars spread throughout the
universe and they appear to be fairly common. It is unlikely that such an unusual process would be the source of
energy foranappaent | 'y common object. o

ANont her mal [RagidGattieison fr om

Radio galaxies such & 449produce tremendous amounts of nonthermal radiation. Curreaplgsical theory can

not explain this radiation with the synchrotron radiation explanation. The arms of huge radio galaxies like 3C449 can

be 100 million light years long. But at best, synchrotron radiation could only work out to about 10 million dight ye

After that, the electrons would have decelerated to the point where they do not radiate any more. Furthermore, as many
reports indicate, it is common at the ends of a radio galaxy's arms for the radiation to lrighten!

i HE T &0302: Mechanisms dRadio Emission: Thermal and Ndmermal Radio Emissian
http://www.astronomy.swinburne.edu.au/sao/downloads/HETOBAO2. pdf
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ifiHere we compa
of two thermal sources (Orion
Nebula and the quiet Sun) with
synchraron emission from the
guasar 3C273, the galaxy M31,
and the supernova remnants
~ _C:g;_(, ) Crab nebula and Cassiopeia A.
— Crap nebig— ,:q. The shape of the two types of
emi ssion clear
http//www.astronomy.swinburn
e.edu.au/sao/downloads/HET6(

8-M03A02.pdf

100 1000 10,000

See also:

https://phys.org/news/20219-unusualgiantradio-galaxyj01331302.html

GOEGNI I+HEFOGAO NIFRA2 a2dNDSa sAGK &KEFENLX & AYyOBSNIS

https://ui.adsabs.harvard.edu/abs/2014MNRAS.443.2824G/abstract
https://www.researchgate.net/publication/264005199 Extragalactic_radio_sources_with_sharply inverted spectrum
at_metre_wavelengths

https://ui.adsabs.harvard.edu/abs/28%3#C..13..157G/abstract

Radioactive decay rates anithe neutrino environment

Astronomers are faced with tpeoblem ofastronomicallytarge structures emting enormous

amounts of powefgamma rays, Xays, radio wavedpr long periods of time. Whas the source of

such power? Enormous amounts of matéisplanning light years becoming radioactive could be a
source of such power. The material could be reaching its age lihitcor ej ect ed i nt o a
spacetime environment such dgansitional Space/Timér there could just be a change in

radioactive decay rates due to some external influence such as neutriBufibxclouds of material
woul d theelffpbweeedde &And eismmysandgancharaysswaves, X

Sources offihighrenergy astrophysical neutrirbs a r e hkps:@ptws.ord/news/20218-
emissionblazartxs.htm) and so this is worth investigating.

Natural radiactive decay rates might not be constant. In fact, we have studied radioactive decay on
earth for only about 100 years, and still do not understand what actually causes radioactivity. Isotope
geochronology (ages of rocks, planets, stars, etc.) is bagbs éimited knowledge and extrapolates

it out tobillions of years and applies it to things that are far outside of our experience. (Is this "junk
science"? It certainly seems presumptuous.)

Researchers believe they have seen variations in the radedetiay rates of silicon 32, chlorine 36,
manganese 54, radium 226, and possibly plutonium 238. The variations are typically a few tenths of
one percent and seem to correlate with the yearly variations in$&antdistance.

The scattered quotes belovedrom "HalfLife (more or less)”, by Davide CastelveccBgience
News Nov 22, 2008, p. 2@3 https://www.sciencenews.org/article/k&fe-moreor-less:

" . ..when researchesuggested in August that the sun causes variations in the decay rates of isotopes of silicon,
chlorine, radium, and manganese, the physics community reacted with curiosity, but mostly with skepticism."
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"Both experiments had lasted several years, andhamtiseen seasonal variations of a few tenths of a percent in the
decay rates of the respective isotopes."

"In those experiments, the decay rate changes may have been related to Earth's orbit around the sun, the Purdue teams
says. In the Northern HemisplegEarth is closer to the sun in the winter than in the summer. So the sun may have
been affecting the rate of decay, possibly through some physical mechanism that had never before been observed."

"The closer to the sun, the denser the shower of neuttrinos.

"If the results are confirmed, and nuclear decay is not immutable, perhaps physicists could find a way to speed it up to
help get rid of waste from nuclear power plants."

"About 7 percent fewer solar neutrinos hit detectors when Earth is fultthkesthe sun, compared
with when it's closest, says Arthur B. McDonald, director of the Sudbury Neutrino Observatory in
Ontario."Science Newd$/ol 160, No. 8, August 25, 2001, p. 115
https://www.giencenews.org/article/18953

"Evidence for Correlations Between Nuclear Decay Rates and-§artiistance”, J. H. Jenkire,
al. Available online ahttp://arxiv.org/abs/0808.3283

The decayrateaberrations that Jenkins noticed occurred during the middle of the night in lindiaeening that
something produced by the sun had traveled all the way through the Earth to reach Jenkins' detectors. What could the
flare send forth that could have suchedfect?

Jenkins and Fischbach guessed that the culprits in this bit of-deteamischief were probably solar neutrinos, the
almost weightless particles famous for flying at almost the speed of light through the physical loriens, rocks,
oceans oplanets’ with virtually no interaction with anything.

Then, ina series of papers publishedAstroparticle PhysicdNuclear Instruments and Methods in Physics Research
andSpace Science Reviewsnkins, Fischbach and their colleagues showed thabsieeved variations in decay rates
were highly unlikely to have come from environmental influences on the detection systems.

Their findings strengthened the argument that the strange swings in decay rates were caused by neutrinos from the sun.
The swings semed to be in synch with the Earth's elliptical orbit, with the decay rates oscillating as the Earth came
closer to the sun (where it would be exposed to more neutrinos) and then moving away.

"The strange case of solar flares and radioactive elsth&tanford University,
https://news.stanford.edu/news/2010/augustBR2B310.html

All of the evidence points toward a conclusion that the sun is "communicating" with radédaotivpes on Earth, said
Fischbach.

But there's one rather large question left unanswered. No one knows how neutrinos could interact with radioactive
materials to change their rate of decay.

"It doesn't make sense according to conventional ideas,"lfé@shisaid. Jenkins whimsically added, "What we're
suggesting is that something that doesn't really interact with anything is changing something that can't be changed.

"Is the Sun emitting a mystery particle?", lan O'Neill, 201@tp://news.discovery.com/spacetise-
sunemitting-a-mysteryparticle.html(https://www.€eker.com/ighe-sunemitting-a-mystery
particle 1765094955.htm):
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However, when they compared their measurements with other scientists' work, the values of the published decay
rates were not the same. In fact, after further research they found tbatynatere they not constant, but they'd
vary with the seasons. Decay rates would slightly decrease during the summer and increase during the winter.

As the Earth is closer to the sun during the winter months in the Northern Hemisphere (our planist'sligtidiy
eccentric, or elongated), could the sun be influencing decay rates?

In another moment of weirdness, Purdue nuclear engineer Jere Jenkins noticed an inexplicable drop in the decay rate
of manganes&4 when he was testing it one night in 20@&d happened that this drop occurred just over a day
before a large flare erupted on the sun. . ..

The sun link was made even stronger when Peter Sturrock, Stanford professor emeritus of applied physics, suggested
that the Purdue scientists look for ethiecurring patterns in decay rates. As an expert of the inner workings of the
sun, Sturrock had a hunch that solar neutrinos might hold the key to this mystery.

Sure enough, the researchers noticed the decay rates vary repeatedly every-33 lergsl of time that matches
the rotational period of the core of the sun. The solar core is the source of solar neutrinos.

It may all sound rather circumstantial, but these threads of evidence appear to lead to a common source of the
radioactive decay rate ration. But there's a huge problem with speculation that solar neutrinos could impact decay
rates on Eartmeutrinos aren't supposed to work like that

AShredded stars may r e \VSciange Newsurd 20,i2020, p. 9 , Emily C

If you studied radioactivityr evolution orisotope geochronology, you probably learned about the
Adecay constanto for radioactive materi al s. T
mat erials decay at a 0 cAodse thelain tidat decaytrates oamleer g e o |
affected by solar neutrinos may be hard to ac&ygtcaution is still indicated here. Decay rates can

be altered by some very ordinary technical me@his proves that decay rates are asiitnmutable

and @ con s tohus have bees ledtmbelie@me examples:

"Characterization of Uranium Gadeposited with Hydrogen on Nickel Cathodes", G. Goddard, J.
Dash and S. FrantZransactions of the American Nuclear Socié®, 376378 (2000) ).

"Previously, it has beereported that nuclear transmutation reactions are accelerated when radioactive elements are
subjected to lowevel electric fields during electrolysis of aqueous electrolytes. . . . Our research investigated the co
deposition of U308 and H on Ni cathodasing an acidic electrolyte and a Pt anode. Then, the radiation emitted by

the electroplated U308 was compared with radiation emitted {&factrolyzed U308 from the same batch. . .. The
electroplated U308 initially produced ~2900 counts in 3 min (Apfjl2000). This rose sporadically in steps to 3700
counts in 3 min on May 11, 2000, and it remained relatively constant at this level until the . . . measurements ended on
June 8, 2000. The unelectrolyzed U308 from the same batch emitted radiation atlawencate, ~1250 counts in 3

min, and this remained almost constant over the entire period of measurement." (G. Goddard, J. Dash and S. Frantz,
"Characterization of Uranium Gaeposited with Hydrogen on Nickel CathodeEansactions of the American

Nudear Society83, 376378 (2000) ).

"Radioactivity Deactivation at High Temperature in an Applied DC Voltage Field Demonstrated in
1964". Larry Geer & Cecil Baumgartnétip://www.gd.org/nuclearhalf.htm)

"Radioactive isotope decay rate or Hilf can be increased or decreased as needed to deactivate radioactivity or to
increase shelf life of radioactive isotopes. Currently many investigators/experimenters have repelited half

anomalies and have demonstrated repeatability of the varioussgesc The deactivation/neutralization of

radioactivity in isotopes by the several demonstrated processes clearly suggest the possibility of full scale processing
of radioactive nuclear materials to deactivate radioactive nuclear materials. "
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"High temperé&ure suppresses radioactive dec&gcience FrontiersMar-Apr- 1994,
http://www.sciencdrontiers.com/sf092/sf092¢14.htm

"Thirty years ago, Otto Reifenschweiler was searching for a oangpwhich could protect Geigé&tueller tubes from

damage when they are first ionised. He found the compound, which became aspioney for Philips, in a mixture

of titanium and radioactive tritium. He also discovered that as the mixture was heatedipastivity declined

sharply. No process known to physics could account for such a baffling phenomenon: radioactivity should be

unaffected by heat. Nevertheless, as the temperature increased from 115°C to 160°C, the emission of beta particles fell
by 286." ("High temperatursuppressesadioactive decay'Science FrontiersMar-Apr- 1994, http://www.science
frontiers.com/sf092/sf092c14.htpiPhysics Letters AiReduced radi baemi vhtymafFl tita
Vol. 184, pp. 149153; seealsb Radi oact i vi t y Re bhtp/www.irfinitey e ne F. Mal | ove
energy.com/images/pdfs/MallovelE54RadiopHftps://www.osti.gov/biblio/512918boutpossibility-decreased
radioactivityheavynuclei)

iThe ORei fenschweil er ebefagecay d tritiura halife £2.5 gdars is delayed reversiblyt h a t
by about 2530% when the isotope is absorbed in 15 nm titarilusters in a temperature window in between-160

275 C. Remarkably at 360 C the original radioactivity reappears. The efédxgast in bulk metal. Discovered around
1960/1962 at Philips Research Eindhoven, The Netherlands Reifenschweiler extensively discussed his observation
with 0.a Casimir (the director of research at the time), Kistemaker (ultracentrifuge expert), anghatth@atisfactory
explanation was found, R. was allowed to publish it. At the time a unique example as to how an electronic
environment might af lite/(pagesicsam. mentlair.eguh-lowabskief/@ldalbérts.htrfl
https://scienceblog.com/35810/eviderioerelativisticinterpretatiorof-casimireffect2/)

"The History Of The Discovery Of Transmutation At Texas A&M UnivistsiJ.O'M. Bockris,
Molecular Green Technology, College Station, Texas 77845, Revised Version, 6th of August, 2003
http://www.lenrcanr.org/acrobat/BockrisJthehistory.pdf

"Cod solution to waste disposal” (2006; Claus Rolfs, Ruhr University)
http://phys.org/news73578268.html
http://www.theengineer.cok/news/wasteolution/295563.article

"Half-life heresy: Accelerating radioactive decay", Aussiegirl (2006)
http://aussiethule.blogspot.com/2006/10/HeH-heresyaccelerating 23.html
https://www.newscientist.com/article/mg192257410-half-life-heresyacceleratingradioactive

decay/

fi Hsidramatid and controversidl claim is that by encasing certain radioisotopes in metal and chilling them close to

absolute zero, it ought to be possible to slash theihalfv es fr om mi |l l ennia to just a f
rewrite defeatist e xt books that insist we cannot alter the pace
teachers said nuclear properties are independent of the envirdngmntan put nuclei in the oven or the freezer, or

any chemical environment, andthehuear properties will stay the same, 0 s

"Serial statistics: Is radioactive decay random?", Anderson, J. L. and G.W. SpangleP?th93 3,
Chem. J. 77 (26) : pp. 31143121 .https://pubs.acs.org/doi/abs/10.1021/j100644a019

fiNuclide transmutation device and nuclide transmutation méthod
https://www.freepatentsonline.cdaiP1202290B1.pdf
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http://aussiethule.blogspot.com/2006/10/half-life-heresy-accelerating_23.html
https://www.newscientist.com/article/mg19225741-100-half-life-heresy-accelerating-radioactive-decay/
https://www.newscientist.com/article/mg19225741-100-half-life-heresy-accelerating-radioactive-decay/
https://pubs.acs.org/doi/abs/10.1021/j100644a019
https://www.freepatentsonline.com/EP1202290B1.pdf

iThe present invent

ion relates to a nucl

de

transmut
example, with disposal processes in which kiwgd radioactive waste is transmuted into stied radioactive

nuclides or stable nuclides, and technologies that generate rare earth elements from abundant elements found in the

natur al worl d. o

AChernobyl Exclusion Zone Radioactive Longer Than Expécted
https://abcnews.go.com/Technology/chernedxtlusionzoneradioactivelonger

expected/story?id=9374383

http://www.wired.comMiredscience/2009/12/chernoksaoil

Cesium 137's halife 0 the time it takes for half of a given amount of material to décayg 30 years, but the
amount of cesium in soil near Chernobyl isn't decreasing nearly that fast. And scientists don't know why.

. scientists have calculated that what they call cesium's "ecologicdifeald the time for half the cesium to
disappear from the local environméntis between 180 and 320 years.

Scientists expected the ecological Hales of radioactive isapes to be shorter than their physical Hé#f as
natural dispersion helped reduce the amount of material in any given soil sample. For strontium, thathdiel has
up. But for cesium theopposite appears to be true.

Even amateur investigatora tv e
Fraser ds

re
Adventure

ached the

S i

same

concl
http: Esorigturaphysits @rg/tint/adver.htnd n o

usi

These are the basic matésiand tools required
for these experiments. The yellow crystals in th
plastic bag are uranium nitrate hexahydrate. TH
RM-60 counter connects with a computer throu
the serial cable.

Q4 @2 238,
a3

256‘» z3<zz<z: <217)I aip

73pt. PR/Ar e

This is what the computer monitor looks like during
counting (adry electrode in this case). At the far right
side of the screen, the blue bar shows that 235 coun
have been received in one Time Base Unit (one min
in this case). The display scrolls leftward as counting
continues (usually for days). Electrolyzed radtoec
materials often show pe
toothing&aandgdgt ainr t he
as well as in the data plots.
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https://abcnews.go.com/Technology/chernobyl-exclusion-zone-radioactive-longer-expected/story?id=9374383
https://abcnews.go.com/Technology/chernobyl-exclusion-zone-radioactive-longer-expected/story?id=9374383
http://www.wired.com/wiredscience/2009/12/chernobyl-soil
http://scripturalphysics.org/qm/adven.html

Counts on center electrode
immediately after Run7

Background (slide fixture) afer Run 7

g " ,
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Ave: 18.99
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StdDev: 4.34
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minutes

AThe count Roentgens/hr, fran®
the empty fixture is essentially the same as thg
for the room in general. This shows that neithe

AThe counting on the dry

the electrolysis was shut off. The emission rate statst
about 150 counts/min and then stedpbyreasesnstead of S
decreases. It goes up to about 270 and then very slowly the RM60 nor the counting fixture has been

tapers off, again in somewhat of a smwth fashion. The | Sontaminated with stray radioactive dust. Note
countin g was terminated a4 also that the curve is flat (albeit noisy); the

background is essentially constant with the
passage of ti me.

And so now onsider a couple astrophysical implicatiagof the neutrino/atomic decay hypothesis.
As dust patrticles in outer space are pulled into the Sun by its gravitation, titesieomprising

them are subject to an ever more intense flux of neutrinos. This will cause some previously stable
elements to become radioactive, and some already unstable nuclides to become even more
radioactive. Once they are actually inside the Suhreve mixed with the solar material for a long
time, they will presumably reach a new neutrino/atomic decay equilibrium. After a very long time,
the star will finally enter the supernova stage and blow itself to bits. This drastically changes the
densityof its matter, and the previously existing neutrino flux drops drastically in intensity too. This
againupsets the neutrino/atomic decay equilibrium and may dheggeviously stablequilibrium

to move to a new and more active decay raSggernova ducts like nickel 56 and cobalt 56,

which have haHives of 6.1 days and 77 days, respectively, may be the result of such a processes.

External neutrino flux density can affect atomic decay rates. But there is yet another even more
important mechanisntheviolent ejectiorof ordinaryatomic material int@ Transitional Space/Time
environment

As shown above in the early pages of #8say matter is a net temporal structur@<t). The

neutrinos that are emtined in it, have a spin structure that behaves like rotational space (somewhat
like the electron, but with an additional spin dimensidnh e fiel bow roomod t hat
neutrinos experience is essentially fixed (discounting an external flux oo, which could

change their density over a very long period of tirBelt. a violently explosive process like Type 2
supernova could change all this. Such a process, if energetic enough, will add a dioerigio)yof
temporal motion. This an expaasiintime (instead of space), and will result in a spatialtya dense
object like a white dwarf star. This adds mtineeto the environment seen by the neutrjreosd

because they are essentially rotational units of space, they can (iffuseo, whécly requires a
spaceto-time relation, not a spade-space relationinto this expanded temporal environment. The
lowered neutrino density upsets the previous equilibriumattietts radioactive decay rates, and the
matter becomes radioactivEhis happas suddenly. Type 2 supernasiaddenlytransfers an

enormous amount of matter from one space/time environment to one of a different type. The result
will be intense radio emissions accompanied ba)Xandgamma ray emissions.

This effect becomes everone spectacular with exploding stansters.Stars in the central regions of
galaxies will reach their age limit at approximately the same time. What happens when hundreds of
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thousands of these stars begin exploding all at once? We will soon findtbetsection below on

Quasars.

But first we need guick reviewof theBeyondEinsteinversion ofthe two types ofupernova.

Supernova

Type 1 supernova

Hertzsprung-Russell Diagram
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fiThe Hertzsprundrussell diagram the various stag
of stellar evolution. By far the most promirien
feature is the main sequence (grey), which runs fr
the upper left (hot, luminous stars) to the bottom
right (cool, faint stars) of the diagram. The giant
branch and supergiant stars lie above the main
sequence, anrthite dwarfs are found below it
Credit: R. Hollow, CSIRO.
https://astronomy.swin.edu.au/cosmos/h/hertzspri

russell+diagram

Typel( or fAType | 0

i f y superdowecers Whemaastmeadhasme r al s )
mass/thermal limitlt is essentially a structural limibund at the upper end of theRidiagram
(seeabovg where hot massive stars are locafBaestarpower processuddenly produces far

more power than its structure cstablydissipate This results in @pectacular explosion

These starsand their explosion$ave very similar properties and ar e used as a

for distance determinations in astron

omy.

The explosion produces products of two types. One type is in convalgjpace, and is seen as a
rapidly expanding cloud of debris. Eventually much of the debris wilbedesce due to

gravitation and form either a planetary system or a binary star system, depending on the amount of

mass availablgThe supernova cycle cawventually repeat and form double or even triple binary
pairs.https://en.wikipedia.org/wiki/Castor_(stay)

The other type is an expding cloud of debris idransitional Space/Timélere, speeds greater
ht predominate. Due to refere
obseved as a very compact objéca white dwarf star (which may or may not be visible).

than that of |ig

Astronomers havbeen toying with similar ideas but have not yet figured out the particulars:

iThe | argest bl ac

predecessor (the
lack-massiveblackholestelescope.html
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https://astronomy.swin.edu.au/cosmos/h/hertzsprung-russell+diagram
https://astronomy.swin.edu.au/cosmos/h/hertzsprung-russell+diagram
https://en.wikipedia.org/wiki/Castor_(star)
https://phys.org/news/2021-11-lack-massive-black-holes-telescope.html
https://phys.org/news/2021-11-lack-massive-black-holes-telescope.html

Note that this is called amplosion in the spatial domain instead ofeaqplosion in the time

domain. Also, motion in time cannot be directly represented in a spatial reference system. Itisin a
sense AmotifdnlHexn< emo tssiagphtindhle same plase whefie their
predecessor (the massive star) was borno

Its gravitation becomes inverted in the new space/time setting. Strangely, this implies that atoms of
low atomic mass tend &inkto the center of #hstar, and the heavier elements tendswtowards

the surface. The star willthereéds e s e e n a s Stdiswéht thashvertedstouttuve are

inherently unstable. They widventuallyi b u ¢ r@adirrenin o vistle technical terjrat various

(long) intervalsas the excess time displacement dissipates the gravitation effects slowly return

to normal. The star will alsexpandand approach the main sequed@gonalof the HR diagram

from below

(Note: this type of expansion is due to thesipation of excess time displacement caused by an
explosion. Itis NOT related to the Hubble Expansion, which is due to the action of the expansive
Ether.)

Nova Inverted gravitationynexpected radioactivity, and excess time displacement
The idea tht stars could have inverted gravitation is definitely a weird claim. Yet hints of this
possibility occasionally show up in the literature:

White dwarfs . . . are the | ast place astronomers exf
exactly what recently turned up . . . .

But a newly discovered white dwarf, about 1,200 hgbars away in the constellation Draco, has no hydrogen or
helium at its surface. Its atmosphere is dominated by oxygen . . . .

While oxygen dominates this whitedw f 6 s at mospher e meinssamd amdithdd magnesi unmn
AOodd white dwarf offers p&cerhkce NeBprd 8052016, p. 1IEhr i st opher C

Discusse@bovein connectionwith the topic of leavy elemerstbeing fornedin interstellar space
was Przybyl ski withamewtvist. To reiterate

... Przybylski found lots of other elements in his weird star: strontium, lanthanum, ceasgodymium,
neodymium, europium, gadolinium, terbiumysprosium, holmium, erbium . . .

Now, these things should be only present in the tiniest of abundances, not the most easily seen lines in the
at mosphere! Whatoés going on?

The answeseemgo belevitationn al t hough it appeamadelfoeit.t still dondét hav

... the bottom line is that the ions of a certain element get concentrated in a thin (or at least high) layer in the
atmosphere. If this layer is high enough, we see it in absorption and the elementlobksore abundant

than it reallyis (because we usually assume the atmosphere is well mixed, not stratified). And if this layer is
low enough, we might not see the element at all!

So thatds apparent | y bulkstatdogs oot lave wéird abéindaices, buipp@rAp , 0 t he
atmosphereloes because the upper layers of the star are differentiated and stratified!

Butt h anbt@ b a so@veirdaboutP r z y b ysthrsNo,ithatstard o e justlBatzeweird abundancgatternsit
hasapparentlyimpossibleabundancgatterns.In 2008 Gopkaet al. reportedtheidentificationof shortlived

actinidesin the spectrumThis meangadioactiveelementswith half-lives of orderthousand®f years(or in the

caseof actinium,decadesgrein theatmospherd. https://ui.adsabs.harvard.edu/abs/2008KPCB...24...89G/abstract

]
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https://sites.psu.edu/astrowright/2017/03/15/pzybylskisstar-i-whatsthat/
https://sites.psu.edu/astrowright/2017/03/16/przybylskistar-ii-abundanceanomalies/

G/ KSYAOI t f & (HitDarivikipedid.odglikilBetically peculiar_sthr

In astrophysicschemically peculiar star§CP starsare stars with distinctly unusual metal abundances,
at least in their suiace layers.

These processes cause some elements, particularly He, N and O, to "settle" out in the atmosphere into the
layers below, while other elements such as Mn, Sr, Y and Zr are "levitated" out of the interior to the
surface, resulting in the obsergtespectral peculiarities. It is assumed that the centers of the stars, and the
bulk compositions of the entire star, have more normal chemical abundance mixtures which reflect the
compositions of the gas clouds from which they fornfé¢h order for suchliffusion and levitation to

occur and the resulting layers to remain intact, the atmosphere of such a star must be stable enough to
convection that convective mixing does not occur.

al5 ytTHnn Aa | OKSYAOIffte LISOdA Svﬁyééz NA & dzR & agi’ZEIE@
https://phys.org/news/201810-hd-chemicallypeculiarstar-overabundance.html

Analysis of UVES data allowed the team to determine cheralmathdances for 39 elements in the atmosphere of HD
87240. The astronomers found that this star is significantly overabundasdvg elementsespecially when it comes
to platinum (Pt) and mercury (M@ about 10,000 times the solar abundances.

Moreover, HD 87240 was found to be unusually rich in silicon (around 10 times the solar abundance) an in the so
called rareearth elements like cerium (Ce), praseodymium (Pr) and neodymiuni @a@) level of aleast five times
the solar abundances.

How is it that shortived radioactive atoms appear in the atmosphere of stars? Apparently, there are
regions of space where the neutrino flux is so low that all the atoms of the Periodic Table are stable
against adioactivity, including the ones beyond uraniuBeyond Einstein: nefocal physics, 8 ed
https://www.academia.edu/118513535/Beyond_Einstein_non_local_physiesefi p. 93, 128 ) These would be

drawn into stars, but gravitation would move t
visible.

For Przybyl skids star a d-lodaffpbysies,mtomiemagslisanat i on
categorizedi@ t wo types. One type is the mass equiyv
masso). Conventionally, it is regarded as a pr
conventionally ascribed to fexcemassthasrae utrons,
equilibrium condition with the | ocal neutrino

are not radioactive, but which have a mass of more than twice the atomic number.
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https://sites.psu.edu/astrowright/2017/03/16/przybylskis-star-ii-abundance-anomalies/
https://en.wikipedia.org/wiki/Chemically_peculiar_star
https://phys.org/news/2018-10-hd-chemically-peculiar-star-overabundance.html
https://phys.org/tags/heavy+elements/
https://www.academia.edu/118513535/Beyond_Einstein_non_local_physics_6_th_ed

After a very long time, a star will finally enter the supernova stage
and blow itself to bitsAs above, this results in a huge increase in d
extension space for tlegiginal atoms. It also results in a huge o] i
increase in timelisplacementor the original atom3 his drastically f
changes the density of its matter, and the previously existing NEEEE
neutrino flux density drops drastically in intensity too. One of the £
products vill be a white dwarf star which has matter of very high NERF R
density; this is caused by an effect known to-tawal physics as o ,r'f 17
excess time displacement. A neutrino is essentially a unit of
rotational space and can readily move into this region of excess R s
time (a ratio of space to time is motion). An analogy would be _
opening a bottle of ammonia; the ammonia molecules diffuse into ftps/ichem. bretexts. orgBookshelvs
A - eneral_Chemistry/Chemistry 2e (O]
the newly available fexcess spac¢®@uusa Audbechebisiydl(S W
concentration in the bottle. In a like manner the neutrinossaiffu %3A_Nuclear_Structure_and Stity
into the newly available excess time. This upsets the previous The nuclei that are to the left or to the
i H ililhri i H right of the band of stability are
neutrino/atomic decay _equn_lbrlum _and will cause the previously Lnstable and exhibéadioactidt .
stable equilibrium (fAzone of S t @ They change spontaneously (deca | M O
equilibrium point closer to twice the atomic number. This resalts i Into other nuclei that are either in, or
X . ) . ) . closer to, the band of stability. These
new radioactivity which did not previously exist. nuclear decay retions convert one
unstable isotope (ordioisotope) into
. . . . another, more stable, isotope.
For a refresher, sdgadioactive decay rates and the neutrino environment

above.

Excess time displacement has yet another effect. Normally atoms of higit atass gravitate

downward to the center of the star. Consequently, theyaiszen in abundance in the atmosphere.

But with excess time displacement a stery havai i n ® iu d gravitation, and
of high atomic weight to movepwadi nt o t he stards at mosphere. Th
stratification effect due to differences in atomic weight. This is apparimtiygase with Przybylski's

Star. Hence, excess time displacement explaotisthe gravitational inversion thatweals
unexpected heavy el e mamditexpldinatheuhegpedet @dioacivityeof mo s p
those elements, including ones with very short-adfs. It also explains what astronomers call

fir e c ur r eAdtar witlo imvarted gravitatiois not stable in the spatial system. Over a long
period of time, it will repeatedly AburThe as t
interval will gradually shorten as the star approaches spatial stability.

(Some stars, including Apast, have powerful magnetic fielddomething that has yet to be
investigated is a relation between inverse gravitation and magnetic Tibkelspace/time

dimensions of mass (and gravitational motion) 3.t Those of magnetic vector potential

(A field) are #/s>. TheB field, which is the curl of tha field, is ©?/s*. See
https://en.wikipedia.org/wiki/Ap_and_Bp_starsttps://en.wikipdia.org/wiki/Magnetai

The Type 1 supernova explosion is likely preceded by the-Rayet stagef a star These are
extremely hatvery massive stakghich are surrounded by a nebulosity or a turbulent atmosphere.
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https://chem.libretexts.org/Bookshelves/General_Chemistry/Chemistry_2e_(OpenStax)/21%3A_Nuclear_Chemistry/21.01%3A_Nuclear_Structure_and_Stability

fTheories about how WRasts form, develop, and die have been slow to form. . . . They are rare, distant, and often
obscured, and even into the 21st century many aspects
(https://en.vikipedia.org/wiki/Wolf%e2%80%93Rayet _sthr

ANASAOGs Webb Telescope Captures Rarely Seen Pr

Wolf-Rayet stars are known to be efficient
dust producers, and the Mid-Infrared

I nstrument on NASAGs
Telescope shows this to great effect. Cooler
cosmic dust glows at the longer mid-infrared
wavelengths, displaying the structure of WR
12486s nebul a.

Credits: NASA, ESA, CSA, STScl, Webb
ERO Production Team.

Download the full-resolution, uncompressed
version and supporting visuals from the
Space Telescope Science Institute.

The power proess in these stars is evidently nearing the criticateavaltnickel group.The partial
table of elemental abundances below gives a hint at what might happen as this group is approached.

At. no. Element Solar photosphere
26 Fe 7.45
27 Co 4.92
28 Ni 6.25
29 Cu 4.21
30 Zn 4.60

https://www.sciencedirect.com/topics/physasdastronomy/elementalbundance
https://en.wikipedia.org/wiki/Abundance of the chemical elements

The heavier elementge slightly lesstable than the lighter elements. very high temperaturdbeir

rotational structurepartially revert to linear ad release energy that is equivalent tord.@a per

atom. This is the heayv thepartiabspogandabovelZris bourned first, pr oc
then Cu. The sté structure can accommodadte successive power increments from these two

elemens. But the burning afickel might cause a problem. Niglis more abundant than what has

precaled it, and the power output is going to be higher Thi s wi | | |l i kely caus
surface to be blown outward momentarily. Gravitation will evehtumaing it back to the star, and the

cycle will repeat until most of the nickel is burned.

The outward bound matter is cooling and will eventually radiate visible light. But this might not be
true of the inbound matter. The inbound matter is approaehisgy energetic star, and its internal
atomic energy levels are increasing, suppressing the tendency to radiate to what would usually be
lower and more stable levels. Hence, the diffuse outbound matter becomes visible, but the diffuse
inbound matter doasot.
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https://webbtelescope.org/contents/media/images/2023/111/01GTWBK1FNPPJSWZ0DK1JB76SN?fbclid=IwAR0wQW-Hge-FsRjWMTttki3IIfydYX6iKpVx2HwWeSznOkHWiWdDhD97c10&news=true
https://webbtelescope.org/contents/media/images/2023/111/01GTWBK1FNPPJSWZ0DK1JB76SN?fbclid=IwAR0wQW-Hge-FsRjWMTttki3IIfydYX6iKpVx2HwWeSznOkHWiWdDhD97c10&news=true
https://www.sciencedirect.com/topics/physics-and-astronomy/elemental-abundance
https://en.wikipedia.org/wiki/Abundance_of_the_chemical_elements

The result of all thi® apparentlp isasec al | ed fApl anetary nebul ao ( wl
planets.

https://hwall pperim.com/prs
helix-nebula/

NGC 7293 seen thumh severg
visible filters byHubble Space
Telescope

https://en.wikipedia.org/wiki/H

Eskimo Nebula (NGC 2392)

https://www.pinterest.com/pin/48040748" AiThe outer di sk -yea

44685698/ . P——— l ong orange fil ame
elix_Nebula#/media/File:NGCy,n:/mww.nasa.govimultimedia/imaged
293_(2004).jpg erylimage_feature 762.html

(This is probably the site of sevemalpe 1
supernova)
Eventually the burning process movesontotheion bal t gr oup. The star 0

completely inadquate to handle the power generated by the massive amountsgregenin the
core. The result will be a Type 1 supernova.

Note that Type 1 supernova is NOT caused by a
col | ap sevérrun a& bf duel because the fuel source is very abundant and is caused by a
cosmic ray process throughout interstellar space.

Refs:
https://en.wikipedia.org/wiki/Wolf%e2%80%93Rayet_star
https://www.sciencedirect.com/topics/physasdastronomy/elementabundance
https://en.wikipediarg/wiki/Planetary _nebula
Superluminal speeds and high redshifts associated with O and B(btzlsv)

Type 2 supernova

The occurrence of Type 2 supernova depends on an age limit. The size or massofisheot

directly important. There is essentially no structural effect; only age is the relevant factor. Type 2
supernovae have different light curves, different peak intensities, etc., compared to Type 1 because
they can have a broad range of masghsy have so many differences they are not used as
Astandard candl es 0.mosiiyneldee strgcturas; like lakge alaxies mther o u n d
than younger structures like the Magellanic Clouds (inbound to our galaxy), and globular clusters
(which are actuallyyoungstructures). They will be particularly prevalent in the central portions of
galaxies where they will be largely unobservable.

For stars of comparable mass, the total explosive energy is more than that for Type 1, but is spread
over a bnger period of time. Hypothetically, the entire mass of the star will be affected. The
energies are so extreme that the matter is ultimately propelled beyoh@utisgional Space/Time
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region and into 3D time. Theatter then becomes completely Honal. Its atoms will be scattered
randomly throughout the entire Universe.

Stars of lower mass, however, may not release enough energy to make the transition, despite
having a more efficient energy conversion process.

After the explosion but before the transition, we will see weird structures due to the temporal
component i ransitional Space/Timé&ome of these have been shown above:

Bipolar Symmetrymirror images)
Quantization effects

Filamentary structurgéilaments, jes, rings)
Non-thermal radiation

Polarized radiation

See also:
https://www.atnf.csiro.au/outreach/education/everyone/pulsars/index.html
https://www.jb.man.ac.uk/research/pulsar/Education/Sounds/sounds.html

https://www.britannica.com/science/pulsar
Jodrell Bank Centre for Astrophysidgtps://www.jb.man.ac.uk/research/pulsar/Education/

https://www.researchgate.net/publicatin/321437455 The past present and future of pulsars

A lot more needs to be said about Type 2 supernova, and pulsars in particular. Unfortunately,
progress on this topic professionabstronomy is hampered by its focus on mythological constructs

sud as rotating neutron stars and black holes. To make sense of the literature on this topic, the reader
needs to separate the mythology from the actual facts. Hence, the presentation which follows uses the
following definitions:

Rotating neutron stars: These are redefined here as very compact, high density stars ( another type of white

dwarf, and in this case a product of Type 2 supernova explosions). There is no lighttetsation, no

Agravitat i,onnaol ficdoel gl eardesrdmdhese spems farre plabets (however, planets maygxist in

the system). They have powerful magnetic fields and emit polarized radiation. They are associated with pulsars. The
starscanrotate at high speeds but this is not the cause of the pulsations. Theyoatstnearly at high speeds and

may | eave behind a recognizable fApul sar remnanto struc

Black holes:These are redefined here as extremely compact, extremely energetic, sources of taiallipn

found at the center of active galaxies such as Seyferts and those with Active Galactic Nuclei (AGN). They emit not
onlygammarays,X ays, Vvisible |Iight and radio waves but al so ¢
are not blackand do not connect with white time tunnels.

With these definitions in mind, consider what
hol e jetso:
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Extreme examples

iMassive jets of material shoateisng gfad am i ashiey Srcktarn
CNN (Science Communication Labjtps://www.cnn.com/2024/09/24/science/masdilack-holejets
porphyron/index.html

Astronomers have spotted the biggest pair of black hole jets ever seen, spanning 23 milligratigin total length.
That's equivalent to lining up 140 Milky Way galaxies back to Bdukjet megastructure, nicknamed Porphyrion afte
giant in Greek mythology, dates to a time when our universe was 6.3 billion years old, or less than half its prese|
13.8 billion years. These fierce outflodvsvith a total power output equivalent to trillions of séinshoot out from abowve
and belowa supermassive black hole at the heart of a remote galaxy.

Prior to Porphyrion's discovery, the largest confirmed jet system was Alcyoneus, also named after a giant in Gre
mythology. Alcyoneus, which was discovered in 2022 by the same team that foaiyion, spans the equivalent of
around 100 Milky Ways. For comparison, the wealbwn Centaurus A jets, the closest major jet system to Earth, sy
10 Milky Ways.

flAstronomers have
observed a massive pair
of jets releasing from a
supermassive black hole
7.5 billion lightyears
from Earth. The
megastructure spans 23
million light-years in
length, m&ing these
black hole jets the largest
ever seen, according to
new research.

Porphyrion (illustration)

Porphyrion (animation)

Porphyrion LOFAR image :

G ¢ KS IGtRgks iNthis image, Alcyoneus(LOFAR image

taken by LOFAR, reveal the extreme Before the discovery of Porphyrion, the largest knowsystem was
A p ' oA a «| Alcyoneus, shown in this image taken by LOFAR in 2Q23FAR

tSy3aukK 2F¥ UKS 25U coaporationWISENASAIPCaltechMartiin Od

Collaboration/Martijn Oei/Caltech)

The

Abl ack hol e | eexgodingaalagyThHeyncan span endronadistances f  a n

0 25 million light years in the case of Porphyrion. These jets ar@aeiéred by matter that has
reached the age limit. The jets may contain stars that are also near the age limit but have not yet
exploded. These can be blasted enormous dissainom the galaxy of origin and may be captured by
other galaxies (like the Large Magellanic Cloud, the Crab nebula, or even young structures such as
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globular clusters (which conventionally are not regarded as astronomically young). But for the most
pat, these agéimited exploding stars are most abundant in the central regions of large galaxies.

The neutrino initiator

The explosions are initiated by the presence of neutrinos which buitapmulatepver a very

long time in the atoms in the staBeeWhere is the ClockndRadioactive decay rates and the neutrino
environment The explosion produces even more neutrinos, which results in a positive feedback loop,
and whch results in even more energetic activity.

Is there factual support for this claim? Are the central regions of active galaxies sources of energetic
neutrinos? Consider this article:

AWe may finally know tehnee rsgoyu r ncemsa JonnsaBogbs@ues i o u s
26, 2024, July 13,2024 p.@Atps://www.sciencenews.org/article/sourogsterioushigh-energy
neutrinos

Two teams using data from IceCubeh e wor | dés premier neutrino observator
independently identified a common type of thasBvegalaxies called Seyfert galaxieaslikely neutrinoproducers

These findings, reported PhysicalReviewLettersand arXiv.orgb ol st er some astronomersoé v
such active galaxies could churn out the majority of the cosmic neutrinos seen streaming across the universe.

This wasndt the case just a few years adi®B8astvhlikely astr on
originof highe ner gy neutrinos in 2022, it came as a surprise
type of galaxy could produce neutrinos. Now, with compelling evidence that neutrinos are coming not only from NGC

108 but from two other galaxies |ike it, NGCO definedt and |

as those with supermassive black hole cores belching immense amounts of energy, called active galactic nuclei, can be
capable neutrino produceThe new findings add to a flurry of recently published theoretical research that has made
headway in tracking down the exact origins of cosmic neutrinos. Several studies, including a paper addapiesl to
Astronomyand published as a preprint aKkar.org on May 30, have pinpointed thegionaroundthe central
supermassivblackholein NGC 1068 as the only place in the galaxy where the neutrinos could be produced. If NGC
4151 and NGC 3079 are confirmed as neutrino factories, theienigigy paitles would likely also be produced
near their central black holes.
The energy of these neutrinos can be in the Tera Electron Volt (TeV) range. These regions contain
Adirect evidence of TeV neutrino emission from
(https://arxiv.org/abs/2211.09972And. . . they are produced exactly where they are expected and

needed:in e ar their centr al bl ack hol eso.

Pulsars and quasars are associated with these galactic explosiongulSks are in the central

regions, where they are unobservable due to obscurations such as high brightnessd stass, In

this region, their signals also overlap and pulsations cannot be detected as discrete, separate signals.
But some pulsars appr in the galactic arms, and some have been scattered about by the galactic
explosions. In these latter cases, pulsars become accessible to observation. Variously, the actual
pulsar (white dwarf) can be detected, but often times there is only a rereviden¢e) of a Type 2
supernova explosion. A couple of wkhown pulsars are shown in the photos below:
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The Crab nebula X-ray picture ofCrab
https://esahubble.org/ima | Nebulg taken byChandra
ges/heic0515a/
Pulsed emission up to 1T®V has been detected from the
Crab pulsaf*¥ The only other known pulsar with emission i
this energy range is théela Pulsaat 20 TeVil4

the 30 Hz frequency of th
i fficult for many peopl e
ttps://en.wkipedia.org/wiki/Crab_Pulsar

i
d
h

The Vela pulsar
https://www.sci.news/astronomy/vetallsarglitch-07489.html
https://en.wikipedia.org/wiki/Vela Pulsar

iThe Vela pulsar is about 1,000 1lig
diameter, and makes over 11 complete rotations every second, faster than a he
rotor. As the pulsar whips arounitispews out a jet of charged particles that race
along the pulsarés rotation axis at
from the movie, the location of the pulsar and theligft-yearl ong | et
https://www.nasa.gov/missions/chandra/veldsar/

All stars must undergo the Type 2 supernova explosion and end their life as a star. Hence they should
be very plentiful, but not necessgiobservable. Type 1 supernova, in contrast, may occur repeatedly
and may ultimately produce double and triple pairs of stars in a single system. Theasestél

subject to ultimatelestruction by the Type 2 explosiohore than one such supernasan occur in

such a system, and some remnants show evidence of multiple explosthis case there may be

BN

overl|l apping Ashell 0 structures in one remnant

These are very energetic objects, and we wexjiect that they would emit copious gamma and X
rays. Instead, they are usually detected by their emission of low frequency radio waves.
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The radio waves are causedrbference system inversion effectgsheeby the emission of gamma
rays is seen from the spatial reference system as radio waves. A simple calculatieimcam ttee
radio frequencies back to the actual gamma ray frequencies. Here are two examples:

Google address line calculator for frequency conversions:

Examplel: What does a pulsar radio frequency of 60 Giga Hertz (V band) convert to?
Open the Google browser andogoand paste this line into the address field and press E
(1/((60*1079)/(3.3*10"15)))*(3.3 * 10"15)=
the result is:

(17 ((60 x 10°) / (3.3 x 101%))) x (3.3 x 10%%) =
1.815E+20 Hertz
The answer is in the gamma ray range’ Hertz, or about 1 miltin electron volts.

Example2: The first pulsar discovered was in the 81 Mega Hertz band. Hence
(1/((81*1076)/(3.3*10715)))*(3.3 * 10"15)=
the result is:
1.34E+23 Hertz
The answer is in the high energy gamma ray rangé&H0tz, or about 1 Giga electron
volts.

The pulsations

What cases the pulsations? All motion is quantized (exists in discrete units). Frequency is a motion
and therefore exists in discrete units too. A unit quantity of frequency is roughtys@6onds. This

can be thought of as a pudsa single cycle of a harmanoscillation. Optically, this is in the
ultraviolet range of |ight. The Aflickeringo o
however, are moving in time as well as space.
system and ttemporal system. The radiation is actually continuous, as is the material motion, but

both become divided between the spatial system and the temporal system. After a long time the

spatial portion of the flicker becomes detectable and the temporal paineeinvisible The

pulsations are thusotdue to special characteristics of the emission process, such as a lighitkeuse
rotation of the white dwarf.

This type of white dwarf can, however, rotate rapidly in addition to its high linear speed through
space. The effects of this rotation show up as sub structures in the pulse waveform. These can be
averaged out (Aintegratedod) and show that the
organized.

The pulse width relates to the diameter of the wihitarf. The pulse substructure relates to features
on the surface of the white dwarf as they rotate into view of the radio telescope. The ppésatidn
will very gradually lengthen over a long period of time.

Not all pulsars move at high spatial speéldse one in the Crab nebRSR B0531+21 or Baade's
Star)seems to be stationary and may be an exampiemwfot i onl ess moti ono . TF
pulsating radio waves, visible light-pays, and gamma rays. Some people can even see the optical 30
Hz flicker of the pulsar in the Crab nebulattps://www.nasa.gov/universe/nasaser-finds-x-ray-

boostsin-the-crabpulsarsradio-bursts/)
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Considering reference system inversion effects, and the action of gravitational retardation on speed, it
should not be asurprise that this phenomenon has such a broad spectrum of emissions, or sudden
changes from radio to gamma ray bands. But. ..

A deade of discoveries and theoretical efforts have just grasped the complex phenomenology of transitional
millisecond pulsars from the radiotothegammay bands . (ATransitional millis
Domitilla de Martino https://arxiv.org/abs/2010.09060

Some pul sars al so s howglsitteqlhergpadsatiingeériods.c hes o and
Conventionally, the pulsations are thought to be due to rotation. H&eyamd Einsteirthe

glitches arghought to banore likely due to the split between spatial and temporal radiation, rather

than stepwise changes in angular momentum of a very comaastvestar(1 to 2 solar masses)

rotating at extremely high speed. Here is one examplaany confronting astronomers:

Observations show that many pulsars exhibit sudderigpcrease of rotation frequency, known as glitches.
However, in four pulsars, astronomers have detectedyhiatie sudden spikdowns in the rotation frequency

According to the study, the six aigiiitches in PSR J1522735 manifest as stdjke changes in frequency and
frequency time derivative with no peglitch recovery terms. However, the astronomers added that a rapid recovery
following antiglitch within a few days cannot be completely ruled out due to the lack of comprehensive-ggmma
data. ( Ainti-glitches detected in gamnanay pulsar PSR J1522 7 3 5 0

https://phys.orgfews/20241 0-anti-glitchesgammaray-pulsar.htnh )

Audio recordings have been made of several pulsars. Here is one from the Vela pulsar.

' PSR B0835—45
(Vela pulsar)

PSRB083545
https://www.jb.man.ac.uk/research/pulsar/Education/Sounds/sounds.htr

The globular cluste47 Tucanadarbours 22 millisecond pulsars with periods between 2 and 8 ms.
Many of them have a binary companidieir signals are too weak to convert directly to souBdt
here is a link to a simulation of what they would sound like in future, more sensitive telescopes:
https://www.jb.man.ac.uk/research/pulsar/Education/Sounas/%8000.wav (really eerie!)

High linear spatial speeds

The high speed of the ejected pulsar can be conceptualized as consisting of two separate speeds: one
speed is due to the force of the supernova explosion. The other is the retardation spzaeidmyr
Gravitation is a fidragod on the outgoing matter
inverse square law. Eventually, the outgoing matter reaches the gravipause, and there the retardation
effect is decreased even further by speed of the expansive Ether, which adds an overbalancing
outward Aawayo motion. The result is high I|ine
supernova. After several thousand to a million years or so, the pulsar moves into the ré&abmef 3
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and is no longer a spatially visible object. All that is left is the supernova rednnéthiout the
pulsar. (The astronomers are left wondering , What powers the remnant?)

Explanation: What could shoot out a neutron star like a cannon ball?
supernova. About 10,000 years ago, the supernova that created the n
remnant CTB Tot only destroyed a massive star but blasted its newly|
formed neutron star coifea pulsr-- out into the Milky Way GalaxyThe
pulsar spinning 8.7 times a second, was discovered using downloadal
softwareEinstein@Homesearching thragh data taken by NASA's
orbiting Fermi Gammdray Observatory. Traveling over 1,000 kilomete
per second, the pulsar PSR J0002+6216(J0002 for short) has already,
the supernova remnant CTB 1, and is even fast enough to leave our
Galaxy. Pictured, thedil of the pulsar is visible extending to the lower
left of the supernova remnant. The featured image is a combination o

Supernova CannoExpels Pulsar radio images from the VLA and DRAO radio observatories, as well as
J0002Image CreditF. Schinzekt al. data archived from NASA's orbiting IRAS infrared observatorys el
(NRAO, NSP), Canadian Galactic known that supernovas can act as cannons, and even that pulsars ca
Plane SurveyDRAO), NASA (IRAS); as cannonballswhat is not known is how supernovas do it.
Composition:Jayanne EnglisfU. https://apod.nasa.gov/apod/ap221002.html

fiThe Velocity Distribution of Isolated Radio Pulsarsttps://ntrs.nasa.gov/citations/20020079431

We find that a twecomponent velocity distribution with characteristic velocities of 90 km/ s and 500 km/ s is greatly
preferred to any oneomponent distbution; this preference is largely immune to variations in other population
parameters, such as the luminosity or distance scale, or the assumedvapilaw. We explore some consequences of
the preferred birth velocity distribution: (1) roughly 50%poifsars in the solar neighborhood will escape the Galaxy,
while approx. 15% have velocities greater than 1000 km/ s

(Earth's orbital speed averages 29.78 km/s

The life cycle of the pulsar

When the matter in the star reaches its time limit, the stargads a Type 2 supernova explosion.

The ejected material exceeds the speed of [|igh
di mensionso of time. This causes the reference
radiation is seen as powerfutiia emission. The radiation comes from a radioactive decay process;
the excess time upsets the conventional Nnzone
different environment and become unstable and give off gamma-aagsXwhich are seean the

spatial system as radio waves.

SeePr zy by | tokrior@ msights ca the radioactivity phenomenon.

This goes on for a while untilthe highn er gy, short | ived.nwWwel itdhes Ip:
the radio emission basically ceases, and the star is no longer visible.

If the white dwarf has enough speed to overcome gravitation and acquire the two dimensions of
temporal motion (the mostly likely case) , it may ultimately enterglén of 3D time and leave the

spatial system entirely. Optionally, gravitation and other factors may be sufficient to pull the star back
bel ow the speed of I ight. These possibilities
pulsation perid wi | | | engthen; if it is fAreturningo t
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In the latter case, the star is reentering the spatial system. The zone of stability has afanged

and the nuclideagainbecome radioactive. The star will be emittingays,and may become
optically visible. It wi l | accrete fiyoungo
becomes indistinguishable from an ordinary white dwarf.

White dwarfs are still very messed up stars. Pleasefidawh, Inverted gravitation, unexpected
radioactivity, and excess time displacengent

Detection and discovery

Essential Radio Astronomlyy James J. Condon and Scott M. Ransom, Chapter 6 Pulsars
https://www.cv.nrao.edu/~sransom/web/Ch6.hgme this summary, and a warning learned during
the discovery of pulsars:

fiPulsars were discoveré®! serendipitously in 1967 on chart recordings (Figure 6.1) obtained dulang a

frequency (3=81 MHz) search for compact extragalactic

as stars twinkle o&n the Earthoés atmosphere.

‘ Figure 6.1The pulsar CP1919 (for
Cambridge Pulsar aight ascension
U=19"19"0 FANRG | LILISI| NI
distinguishable from interference on a
scintillation survey chart recorda().

On a highesspeed chart recording of CP191
(bottom), dips in the upper trace spaced by
Pal.3saK2¢ SR GKI G GKS
actually a series of periodic pulses.

Image credit: Jocelyn Bell Burnell and Anto
Hewish.

This history of this important discovery is a warning againstpnocessing data before looking at them, ignoring unexpected

m

signals, and failing to explore t hedherltherelevantparametarlbeing pneer a met er

The strong pulsar PSR B0329+54 was clearly visible in 1954 sdatayfrom the JodreBank 250foot radio telescopgr1], but

nobody paid any attention to it at the time. Theay pusar in the Crab Nebula (Figugel0 was present in data taken several

months before the discovery of radio pulsars, but only afteatiie pulsar in the Crab Nebula was announeeg the Xray

pulses extractefB9]. As radio instrumentation anddgiar ocessi ng soft ware become more soph
upo automatically before t hegthatrbengsottthe dxpectea signal asnabyragppressedthet ¢ h e d
unexpected. Thus, clipping circuits or software remove the strong impulses that are usually caused by terrestrialengerterenc
integrators smooth out fluctuations shorter than the integrétite. Most pulses seen by radio astronomers are just artificial

interference from radar, electric cattle fences, etc., and short pulses from sources at interstellar distances impaglyregbect

brightness temperatur@s > 10°° K, which is much higér than thd>10'2 K upper limit for incoherent electresynchrotron
radiation imposed by synchrotr@elfCompton cooling (Sectiob.5.3.

Cambridge University graduate student Jocelyn Bell recognized that pulsars are astronomical sources where others had failed
becas e she noti ced t hahercbasreterdefidata (Figui@fl)y od ipdunl 6ste sl oionk | i ke ot her
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and they reappeared exactly once per sidereal day, indicating an origin outside the Solar System. Fortunately, she and her

super¥ sor, Antony Hewi sh, Afdecided initially not to computeri z
telescope and receivers we thought it better to inspect the data visually, and because a human can recognize siggrats of diffe
character whereas it is difficulttoyac am a ¢ o mp ut ehttp://tvwown.bidiear.osgtvallnol/Buenalldhtfar the full

discovery story in her own words.

Polarization of light,-Kays, gammaays

Temporal motion can replace one (or more) dimension of the 3D spatial motion. Among other effects,
this results in plane polarization of emitted light. The polarization may be linear or circular. See
Polarizedradiation (above)or a general presentation of this topic. What follows pertains mostly to
pulsars.

https://www.cambridge.org/core/services/ammbridgecore/content/view/32AD478C03520BOFAC
A28E613CE195BD/S0074180900092810a.pdf/pulsar_polarization.pdf

G¢KS NI RAIFGAZY T NBOSexiibtsheatySI00% linehizbokatiz2hilc dn yd od &

DISCUSSION

RUDERMAN: How closely can polarization in individual subpulses approach 100%?
BACKER: The subpulses of the Vela pulsar seem to be 100% linearly polarized.
TAYLOR: For many pulsars the subpulses are more than 95% polarized.

https://www.nature.com/articles/s415882-054765
AVel a pul sarr awwisndarnee bpuollaa rX z ed t (Naturegolume6iZh e sy n
pages 6580660 (2022)

Radio maps have skvn high linear polarization of 60% in the outer regions of the ngbde we report an-xay
observation of the inner part of the nebula, where polarization can exceed 60% at the leading edge

https://phys.org/news/202%6-simultaneoussingle-pulsepolarizationreveatpulsar.html
fiSimultaneous singlpulse polarization observations reveal pulsar radiation behaviors
by Li Yuan,Chinese Academgf Sciences(June 2022)

Theradio emissiorirom pulsars is highly polarized. Simultaneous multifrequency studies of pulsar polarization
properties can help to reveal the puzzling pulsar radiation behaviors.

ASheddi ng new | i gdnized 6rna ytsimse//puBmeal.bcbiwin.hithgoys28798398/
https://www.nature.com/articles/s4159817-0739067 Scientific Report2017 Aug 10;7(1):781&loi:
10.1038/s4159817-0739067

The polarization of emissions from a bright celestiab) source, the Crab, is reported here for the first time in the

hard Xray band (~2€L60 keV). The Crab is a complex system consisting oh&raepulsar, a diffuse pulsar wind

nebula, as well as structures in the inner nebula including a jet and torus. . . . The polarization parameters for the pulsar
itself are measured for the first time in thea§ energy band and are consistent with olzt@ms at optical

wavelengths.

https://www.sci.news/astronomy/polarizeday-detectionvela-pulsarwind-nebulall725.html

BeyondEinst®_7th_ed.pdf 148/ 232


http://www.bigear.org/vol1no1/burnell.htm
https://www.cambridge.org/core/services/aop-cambridge-core/content/view/32AD478C03520B0FACA28E613CE195BD/S0074180900092810a.pdf/pulsar_polarization.pdf
https://www.cambridge.org/core/services/aop-cambridge-core/content/view/32AD478C03520B0FACA28E613CE195BD/S0074180900092810a.pdf/pulsar_polarization.pdf
https://www.nature.com/articles/s41586-022-05476-5
https://phys.org/news/2022-06-simultaneous-single-pulse-polarization-reveal-pulsar.html
https://pubmed.ncbi.nlm.nih.gov/28798398/
https://www.nature.com/articles/s41598-017-07390-7
https://www.sci.news/astronomy/polarized-x-ray-detection-vela-pulsar-wind-nebula-11725.html

APol arrayDetde Xt i on Sheds New Light on Vela Pul sa

I n a new study, Guangxi Uni versityds Professor Fei Xie
polarization they found in Xays at the Vela pulsar wind nebula.

A T hi ® highsst dednee of polarization measuredinacelestabXy source to date, 0 Prof e:
High polarization means that the electromagnetic fields are well organized; they are lined up in specific directions, and
depend on their position in themda.

What 6 s maeaysthat IXPR deteéts come from highergy electrons spiraling in the magnetic fields of the
pulsar wind nebula, called synchrotron emission.

Highly polarized Xrays means that these magnetic fields, too, must be well organized
Aln contrast to supernova remnants that haveayas shell o
suggests that the electrons were not accelerated by the turbulent shocks that seem importantinatiier 6 our c e s, ¢

said Dr. Roger Romanan astrophysicist at Stanford University.

il nst ead , bedormeecother process ihvolved . . ..

AWith | XPE, we are using extreme objects I|Iike Vela as
in astrophysics, suchashowparc |l es get catapulted to near the speed o
Phil Kaaret, a senior scientist at NASAO6s Marshall Spa
Asaying of problemsolvers A desire for order is necessary,
but the abilityto tolerate haos is a must. o

AGeneration of Radi o WHauesvolime 22B, pdges@1365¢Dec. F. G.

1970) https://scihub.st/10.1038/228913a0
Al ndi vidual p u |l sedhathavaasinple Gapssianiskape) aye highty paarized. The polarization is in
general ellipticalwith an axial ratio and a direction of major axis which varies through the pulse. The polarization
often reaches 100 per cent, including occasionallynaptetely circular polarization . . Separate pulse components
may have quite different polarizan. . .. The Stokes parameters of successive pulses can also be added to obtain an
average polarization. This is usually predominantly plane, for thelaircomponents of different pulses tend to
canceldo

(Explanatory note: Conventionallylgmepolarization can also be regarded as the result of combining
two circular polarizations of opposite sense.

ADi scovery -M25aPaReuldr Poludd Variable Radio Source in the Large
Ma g el | an ihttps:/f@psoienck.dop.org/article/10.3847/15887/ac61dc/pdf

More than 3000 pulsars have been discovered to Ta¢y. are fascinating objects that can tell us a
lot about Transitional Spadame.

Quasars
A quasar is dluestarlike, high-redshift object associated with an irregular galaxy that appears to be

disturbel by a highly energetic process. The galaag asignificantlylower redshift than the quasar,
and is associated with intense radio frequency emission. Examples
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AThis image from Hubbl eds
2 (WFPC2) is likely the best of ancient and brilliant quasar
273, which resides in a giant ellipticallgeay in the
constellation of Virgo (The Virgin)

The term quasar is an abbreviation of the phrase "cpiel&ir
radio source," as they appearto be-stark e on t h
https://www.nasa.gov/content/goddard/nalsakblegetsthe-best
imageof-bright-quasat3c-273/

Quasar 3C 273, with its jet. Image by Chandrea)X Quasar 3C15
Observatory . .

f3C 273 is visible in May in both the northern and southe| https://apod.nasa.gov/apod/image/0109/3c175_via
hemisphere. Situated in the Virgo constellation, it is brighi
enough to be observed wit

https://en.wikipedia.org/wiki/3C 273

A Radio-Optical View of the Galaxy Hercules A
https://www.nrao.edu/pr/2012/herca/

fiSome two billion lightyears away, the yellowish elliptical galaxy in the center of tk
image appears quite ordinary as seen by Hubble in visible wavelengths af light.
But the innocuouwooking galaxy, also known as 3C 348, has long been knewinea
brightest radieemitting object in the constellation Hercules. Emitting nearly a billio
times more power in radio wavelengths than our Sun, the galaxy is one of the bri
extragalactic radio sources in the entire sky.

The VLA radio data reveah®rmous, optically invisible jets that, at eaed-a-half
million light-years long, dwarf the visible galaxy from which they emerge. The jets
very-high-energy plasma beams, subatomic particles and magnetic fields shot at

the speed of light frm the vicinity of the black hole. The outer portions of both jets show unusudikénsfructures suggesting a
history of multiple outbursts from the supermassive black hole at the center of the galaxy.

The innermost parts of the jets are not visiblealise of the extreme velocity of the material; relativistic effects confine all the light t
narrow cone aligned with the jets, so that light is not seen by us.

Here is a summary of the high points of Beyond Einsteiniew of quasars:

1 Quasars are the products of an exploding gal@xgra longtime, a largegalaxymay eject
several quasars

1 Galactic explosions aaused by matter in stars reaching an age limit. Tens of thousands of
such stars in the central portion of a large galaxy begin exploding at about the same
(astronomical) time. This produces a pressunelwnudges large clumps of stars beyond the
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Gravipauseand they beip to move away from the galaxyhey accelerate as gravitation is
gradually being reduced and more and more of the explosion speed component begins to
domirate.

1 For a galaxy that is being viewed fage (as a disk) quasars may be ejected in front or behind
the galactic disk. Ones that are in front of the galaxy may outshine the galaxy, especially if the
galaxy is very distan(billions of light years). Hencehe quasar may be seen as an isolated
object. Quasars that are behind the galactic disk may illuminate the central region of the
gal axy causing it to be unusually bright (a

1 The explosions are generated by Type 2 supernova aedteeenely energetic. In a galactic
setting the ejection products amainlyhigh speedtars Entrained material may be swept
along with the ejected stars.

1 Entrained material in the explosion products can be moving at various speeds. Some will be at
sublight speeds and show the usual thermal line spect®ome will be aextremespeeds
(temperaturedhat are the temporal equivalent of solids and give a continomstly
featurelessmonthermal spectruppolarized bythe motion inTransitional Space/timehere
one spatial dimension becomes inact{veeenttps://en.wikipedia.org/wiki/BL_Lacertae_objectBL
Lacertae objects are likely prequasajects. As the temperatures decrease, the quasar line
spectrum will appear.

1 The speeds are high enough to invaiwe ortwo dimensions of temporal motion. The motion
into Transitional Space/Timghrinks the spadl appearance, resulting in a high density-star
like object(quasar}hat couldbe composed d billion stars (equivalent tolanticular or
smallspiralgalaxy!) The quasar is the galactic versioraathite dwarf staboth are ultra
compact, but onesia galaxy and one is a star)

1 Quasar lifetimes are expected to be very doibglions of years They should have the life
expectancy of a small galaxy. But this is NOT a conclusion shared by institutional astronomy.
In that school of thought, quasars aterery extreme cosmological distances, are burning
through their power supply at a furious rate, and are basataltylived fifreak phenomena
But in this presentation, quasars are spati.i
distances (likeMi87 and 3C273). The power process is based on the very energetic Type 2
supernovaAnd the radiatiorirom the quasais distributed two dimensionally (like a disk
instead of a sphere). These factors greatly reduce the power requirement that is otherwise s
problematic to conventional astrononfyFhe radiant energy of quasars is enormous; the most
powerful quasars have luminosities thousands of times greater than a galaxy such as the Milky
Wa y httpd://er.wikipedia.org/wiki/Quasa)

1 Speeds greater than ligbéintake place in only two spatial dimensio@asar radiation will
be partially polarized because the quasar itself is moviagw@gerluminal speed, but the
atoms of matter inside the constittistas may be moving at speeds less than that of light (
not, light emitted fronthat matter would also be polarized).

Related: light from pulsars can be expected to be 100% polarized (iniialyy i d e nc e

in Support of &Rotational Model for the PsarPSR0833 4 5, ¥. Radhakrishnargt
al., Nature volume221 (Feb. 1,1969) pages443 446
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AfMeasurements of t he wthiHe supernova eemnaat Velasupporythei dent i f i ed
rotational model. This pulsar is remarkable for the very higlygde e e of | i near pol ari zati

1 Luminosity of an object emitting in only two spatial dimensions will be proportional to 1/d
instead of 1/& This may make the object much brighter teapected, and greatly reduce expected
power requirements

1 Gravitation decreases in proportion to the inverse square of the disfemobject ejected
from a galaxy would therefore be expected to accelerate and speed up as the distance
i ncreases. But this may not brl eéessemoffi qua
previously mentionedty, 2, and3). As the quasar distance increases, the spatial motion
decreases until eventually the quasamains in the saniecationobservationally.

1 Many of the stars within the blob are themselves experiencing an age limit and are exploding
(Type 2 supernovalhesmall appearance and energetic explosions result in variations of

Y

bri ght nes spermdsefttimeii s hor t o

1 Type 2 supernovae eventually divide their radiation between the spatial system and the
temporal system, resulting in Apul sar o beha
overlap and the signals become smeared togdRelatedi St r ange r adi o wave

from the direct i oHhitps/pHys.orty/mevws/2000atlange@dioeémergegalaetn t e r 0O ,
centre.htmi)

1 A galaxy must have eertain size and a certain minimal mass overlay of the central region for
the pressure to build up high enoughtoejectaquékae. ej ect i on of a quas
in the galactic center, which nmimizesthe ability for pressure to build up agaimuch a
galaxymay thereject material (stars, dugfas, etc.) in the form of a jet. After a long time, the
hol e will Aheal 0 and the quasar producti on

1 T he npaeowdppearance is caused by temporal motion. These superluminal sgeeds a
apparently also common in the cores of large massive galaxies. They cannot be observed
directly because of the overlying material. Their presence is inferrechiggnspatialdensity
star courdin the @re, and from radio frequeneyd infrarecemission from the core (caused
by gamma rays which are inverted into raai@ infraredcemission from our standpoint).

1 By this criteria our Milky Way galaxy is close to a pouasaproducingstage ( Seealso
fi Mi-inet found near Mil ky Watys!/ghysorg/pees/26P2sméni-jet-milkyb | ac k h ol
supermassivblack-hole.html)

1 Itis likely that our Milky Wa galaxy was actually a jejextion product from M8d a super
gigantic spheroidal galaxy the Virgo constellation. The superluminal blobedfillion stars
could not maintain its speed and fell back into thelggi speed range. Over a long period of
time, the temporal motion dissipates and thd lebgpands out into the spatially extended form
of the Milky Waythat we see todafDf course, it then acts like a normal galaxy and can
accrete more material and star clusters by normal gravit&tidaded n this mix will be
some very old stars that will eventually become Type 2 supernova with pulsar characteristics.

1 The jetin M87 is just the current one. It probably bathepredecessors, and will be followed
by severaimore until the entire galaxy is digpted (This implies, incidentally, that galaxies
have asizelimitt t may al so expl ain how a gal axy may
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1 Quasars may become ntotal due to superluminal speeds; they will enter thenre&l3D
time and disappear from the sphSysem as a recognizable object.

1 Once you realize what is going on in M&7s no longer just a fuzzy blob on a photographic
plate. t becomes a stupendous, astonishing, almost incomprehensible object.

Resourcs:
AA Catalog of QuasSarDRPFrooperties from SDS
https://users.obs.carnegiescience.edu/yshen/BH_mass/paper/old/sample rv1.pdf

Seeing ReRedshifts, Cosmology and Academic Scightadton Arp (1998)

Ultrahigh density star counts in galactic cores.

Stars cannot initially form within aboatfewlight years of each other. After the initial stally

develops andinally undergoes aype 1 supernova explosiga binary or even multiple star system

may fom. This kind of star system will be approximately the size of our solar system, and well within
the Gravipauseof a few light years. Stars are generally either within light hours of their neighbors, or
are separated by mariglt years, with nothing in between. Yet there are examples of stars in the
cores of large galaxies being separated by tiggneweeks How i s thi s possi bl e
overall picture of star population density in general.

fiStellar density https://en.wikipedia.org/wiki/Stellar_density

The true stellar density near the Sun is estimated as 0.004 stars peigbtilgiear or 0.14 stars pc . . .The
locations within theMilky Way that have the highest stellar density are the central core and the intgjlicbulfr
clusters A typical mass density for a globular cluster is 7QM\d¢ 2 which is 500 timeshe mass density near the
Sun.

The stellar density near the Sumttps://www.britannica.com/place/MilkWay-Galaxy/Sta+
populationsandmovement

it . RECONSt(ResearaBonsortiumon Nearby Stars) has sought all stars within 10 parsecs of the Sun and
found a density in the solar neighbourhood of about 0.003 star per cubig lglat r . 0

fiBinary star® https://www.atnf.csiro.au/outreach/education/senior/astrophysics/binary_intro.html

... multiple star systems of masequence stars aa more common than single mesequece stars in the
galactic disk.The binary mairsequence star systems slightly outnungiegle mairsequence star$he ratios of
binary systems toiplet and quadruplet systems4i6:9:2!*1 This means that onl§4% of the main sequence stars
in the Galactic disk have no companion stars.

fiAre most stars binarg? https://askinglot.com/armoststarsbinary

Actually most stars are in binary systemsrhiaps up to 85% of stars are in binary systems with some in triple or
even highemultiple systems.

fiBinary Stars https://astrophysicsspectator.org/topics/stars/BinaryStars

The size of a binary star system is more like the size of the Solar System than the separation betwe#resta
stellar neighborhoodhe orbital periods of the majority ofrfary stars are between 1/3 a8@D,000 yearsyith the
median atl4 yearsld Only a tiny fraction of binary stars have periods shorter than 1 day or longer thidion
years. Fora bimary system with a total mass bfolarmass, the medn orbital period o014 yearscorrespads to a
semimajor axis of onlg AU, which is slightly more than Jupiter's distance from the Sun.
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fiGlobular clustemshttps://en.wikipedia.org/wiki/Globular cluster

Globular clusters can contain a high densitgtars; on average about 8tars per cubic psec, increasing to
100 or 100(Stars/pé in the core of the clusté&fl In comparison,ie stellar density around the sun is roughly
0.1 stars/pd*1The typical distance between starsaiglobular cluster is aboutight year?® but at its core

the separation between stars averages about a thilijbf gea® 13 times closer thaRroxma Centaurithe
closest star to the Su#i.

fiBulge andnucleusof the Milky Wayo https://pages.uoregon.edu/imamura/323/leeture
2/event.html

Superluminal speedand high redshifs associated withO and B stars.

Type O and B stars are massive, very luminous, very hot, blue stars at the upper end of the Main
Sequence. Institutional astronomy views them@asgstars that still have a robust power supply to
burn through. Th&eymd Einsteinview is that these stars are very old, as age generally correlates
directly with mass. They are powered by atoms of high atomic weight, which are created in
interstellar space by a cosmic ray process. This fuel supply never runs out, aadstherdtnue to
grow until they reach the Type 1 supernova limit. (B8®e Classification of Stellar Speabra
http://www.star.ucl.ac.uk/~pac/spectral_classification.hjtml

Strangely, O and B stars may have higitrinsic redshifts. §eeing RedRedshifts, Cosmology and
Academic Sciencéia |l t on Arp, (1998) ; ChapAeerybriefmertidnnt r i n s
of thistopicis presented next.

fiRedshifts of Unknown Oginb, G. Burbidgé (1996)https://vmmw.cambridqe.0rq/core/services/atmnbridqe
core/content/view/329A77C1389C8340AF96ECE6813B0OF1E/S0074180900110265a.pdf/redshifts_of unknown_origin.pdf

iProbably the biggest problem in cosmology is one
about. It has to do with the nature ot ttedshifts of astronomical bodies.

... there is abundant observational evidence that not all of the redshifts of astronomical objects can be
explained by expansion, by Doppler effects, or by gravitation.

Where is the T termTheuidtant bowglaabkeyi same@ by
excess redshift always seen in the spectra of high luminosity ( 0 and B) stars. It amounts to labaeclO

Lor z,=0.00003. While it is very small, the value is well determined, and itishighhg ni f i cant at
level (cf Trimpler 1956). . . . Thus we have a small but measurable redshift term which is real but
unexplained. In a recent study Arp (1992) . . . has been able to detect the same effect in the most luminous
stars in the Magellani€louds and in other nearby galaxies. . . .

As we shall show, the pattern of investigation common in astronomy is to ignore a result when it cannot be
understood theoretically . . . . At least in this case many reputable scientists remained awane tivasth
problem. In contrast nowadays when a phenomenon cannot be understood, there is not only an attempt
made to ignore it, but also to suppress studies of it, and treat very harshly those who persist in working in
the field. . ..

We have shown thalere is very good observational evidence for the existence in nature of a redshift
component of unknown origin in stars, galaxies and QSOs. . . .

The repercussions on cosmology of this general re
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Bur bi dge | amaphensmendm eahnotibevumaerstood, there is not only an attempt made
to ignore it, but al so to supprBeysrsl Eissteiwadyih&d o f
to research and write. Facts that are needed simply cannot be foundelibeagiss strong prejudice

against publishing such inconvenient facts that have the audacity to not behave as they should. This
results in necessarily vague and speculative statements in cutting edge research. Additionally, most of
the raw, descriptvedaa i s not available to the public, on
redshift objecto becomes fAbackground objecto)

A Reds hi f-lunenosttyfstark thegkheffect, the Trumpler effectand mds® ss correcti o
Halton Arp (1992https://ui.adsabs.harvard.edu/abs/1992MNRAS.258..800A/abgiaeffect)

Many independent tests over the last 80 years have shown that the K effect is an excess redshift whicst@dsand B

exhibit relative to other stars in the Galaxy. Trumpler reported that the most luminous O and B stars in young galactic
clusters showed this excess redshiftat&10l evel of significance. The same eff
supergiants in h+ 6 Persei, as well as in other associ
demonstrate the Rrumpler effect in O, B and A supergiants in thadéllanic Clouds, as well as in nearby galaxies

such as NCC 1569 and 2777and in blue, irregular variables in M31 andrivi8&lition, mass outflow in luminous

stars is shown to require an aage correction of about 20 kit and increases the excess tefis of the stars in the

Magel |l anic Clouds to a significance | evel of 60.- Compl
loss corrections of this size are required on average for supergiants in both the Small and Large MagellagindClouds

also in the Milky Way. After this correction, the Krumpler, intrinsic redshift is more than doubled. Recent measures

by some investigators confirm that measuring lines deeper in the atmospheres of these stars, where the mass outflow is
less, in facmakes the measured redshifts more positive. The supergiant, irregular variables in M31 and M33 appear to
represent more extreme cases of both mass loss andTthenler effect.

It should be obvious that the redshifts of these stansiinesic, and arenot caused bthe
cosmological expansion of space.

Non-Cosmologicatjuasarredshifts

It is well known that quasars also show high redshift. This is normally interpreted to mean that they
are at very far cosmological distances. But two facts argue agasishe fact that quasar redshifts
showa pattern of regulaguantization andthe factthat quasars are often associated with a galaxy
with a normal redshift

~

APossi ble Discretization of Quasar Redshiftsbo
https://www.researchgate.net/publication/234515946 Possible Discretization of Quasar Redshifts

AA number of new peaks i n i-ttéllaobjdctshas beerbfaunihesen together witk d s hi f t
the well known peaks at z = 1.956 and z=0.061, form a

AConfirmed: physical association between parent galaxies and quasar fagdresHartnett
(December 2018)https://creation.com/quasaassociatedvith-galaxies )

fiKarlsson proposed that quasars have an intrinsiecoemological redshift component which comes in discrete

values (z= 0.060, 0.302, 0.598,0.968,. 4 1 0, é) . However, to properly detect
guasar redshift must be transformed into the rest fram
possible to detect a physical association, evehearcase where parent galaxies have high redshift values. If this

process is neglected, no association may be found. Such was done in several papers, applied to large galaxy/quasar
surveys, claiming to debunk the Arp hypothesis.

fiConfirmed: Physical assiation betveen parent galaxies and quafsamiliesd John Gideon Hartnett

(July 23, 2018https://biblescienceforum.com/2008/23/confirmeephysicatassociatiorbetweerparentgalaxies
andguasaifamilies/
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In a paper,1 just published, that looked for an association between putative parent galaxies and pairs of quasars, the
authors found many such quasar families, sugug#iiat the association is real, and not just coincidental. Thealy us
the Sloan Digital Sky SurvefDSS) data release 7 and the 2MASS (Two Micron All Sky Survey) Redshift Survey

(2MRS) Ks O 11. 7 sestfox e physical assaciation af eandidate companion quasars with
putative parent galaxieBy virtue of Karlsson periodicity in quasare d s hi f t s . 0

There is an unspoken implication here that quasar redshifts are mathematically related to galactic
recession redshifts due to temporal motion. This should be a simple relation, and is in addition to the
guantization aspect.

See also:
https://creation.com/images/pdfs/tj/j18 2/j18 2 -N0%.pdf
http://redshift.vif.com/JournalFiles/V13NO1PDF/MIBHAN.pdf
https://arijmaki.wordpress.com/2010/04/10/s¢03the-discordarredshiftsystem/

Jets, filaments, and clouds of ejections produate sdf-powered

fQuasar jets are particle accelerators thousands offligha r s htths@phygjotn/news/202W6-quasar
jets-particlethousanddight-years.html

fiAn international collaboration bringing together over 200 scientists from 13 countries has shown that the very high
energy gammaay emissions from quasars, galaxies with a highly energetic nucleus, are not concentrated in the region
close to their cenait black hole, but in fact, extend over several thousandyigaits along jets of plasma. This

discovery shakes up current scenarios for the behavior of such plasina jets.

ay emissions from black hole jets vary unexpectedly, challenging leading aiquieticle

-ry
00S

a
§ St SMﬂs:A'fbIi\/saa@/réws/ZOZ:Bx—ravLemissionsblack—holeiets.html

. . . the new st u-dayemissianshal alongtipeilgith of thé jats Ghat sugdests X
particle acceleration is occurring all along the

These jetsareotp ower ed by s ome ki n dVaterial thitemessransitonsd c c el er
Spacelime becomes radioactively unstable, and will emit gamma raysyX, and the inverted

versions thereof (radio wave3us, the emissions from these jets originate from the material in the

jet itself and not from somexternal source or process.

Non-local Chemistry?
At this point we have seen examplesioftlocal physicsnonlocal astronomyand hints of non
local propulsionCould there be such a thing as FAlonal chemistrg the chemistry of inverse atoms

that havebeen stabilized into the spatial systedpresentation of this topic will have to wait a few
decades. The scientific communignd its institutions in particular, anet at all ready for this one.

Neutrino current and ncold el ectric

Here are somproperties of neutrino current as understood by people in the dark corners of the
shadow physics community
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1. According to standard institutional physics, there is no such thielgetsici neut ri no currentso | n
there is onlyonekind of dectric current and it is due to electrons.

2. Neutrino currents act like , and are superficially indistinguishable from, electron currents.

3. Static neutrinos are confined to a narrow zone in the center of a conductor. Thenalonadiy appear onhe
surface.

4. Neutrino currents do not produce heat, wunlike el ect

5. Electron currents are based on a particle thabhesotational dimension. Neutrino currents are based on a particle

that hadqworotat i onal di mensi ons. The former can be termed fie
(neutrinos were unknown in Teslabs day)
6 . It is apparently possible to separate or HfAdyisacti ona

not widely used or understood.

7. Teslads experiments and patents ar e dlsansthingthatder st ood
institutional physicists will not undertake.

SaysBasic Properties of MatteDewey B. Larson, Vol. 2 (183:

"In this uncharged condition, the neutrino has a net displacement of zero. Thus it is able to move freely in either space
or time. Furthermore, it is not affected by gravitation or by electrical or magnetic forces, sime@dither mass nor

charge . Although the neutrino as a whole is neutral, from the sgiawe standpoint, because the displacements of its
separate motions add up to zero, it actually has effective displacements in both the electric and magnetic dimensions. It
is therefore capaélof taking either a magnetic or an electric charge. Probability considerations favor the primary two
dimensional motion, and the charge acquired by a neutrino is therefore magnetic. . . . This charged neutrino is thus, in
effect, a rotating unit of spacsimilar in this respect to the uncharged electron, and, as matters now stand,
indistinguishable from it.Basic Properties of MatteDewey B. Larson, Vol. 2 (1988)

Did Tesla encounter this odd type of electricity? Here is some food for thought frelmee

Energy Secrets of Cold Electricityeter A. Lindemann, D.Sc (2000)
http://www.teslasociety.ch/info/NTV_2011/free.pds. 43 ;:

"To summarize, Tesla accidentally discovered an mstztic "supecharging” effect while trying to verify Hertz'

discovery of electranagnetic waves. After hundreds of experiments, he learned how to control and maximize this
phenomenon. This led him to the discovery that electricity is made up of difeeneponents, that can be separated

from each other, and that a pure, gaseous etheric energy can be fractionated away from the flow of electrons in a circuit
designed to produce short duration, unidirectional impulses. . . .

Tesla'shoughts on this areummarized in Lindemann's book in a chapter written by Gerry Vassilatos
(from Secrets of Cold War Tkoology, http://www.scribd.com/doc/15125148/SecretsCold-War-Technology

"The extraordinary efficiency of the magnetic arc disrupter in developing aetheric currents derived from several
principles. Tesla saw that electrical current was really a complex combination of aether and electrons. When electricity
was gplied to the disrupter, a primary fractioning process took place. Electrons were forcibly expelled from the gap

by the strong magnetic influence. The aether streams, neutral in charge, remained flowing through the circuit however.
The magnetic disrupteras his primary means for fractionating the electrons from the aether particles.

Aether particles were extremely mobile, virtually massless when compared with electrons, and could therefore pass
through matter with very little effort. Electronscouldiok e ep up o wi th either the veloc
aetheric particles. According to this view, aether particles were infinitesimals, very much smaller than electrons
themselves. The aetheric carriers contained momentum. Their extreme velocitydhtlagtheearly massless nature,

the product of both becoming a sizable quantity. Theyadavith superluminal velocityg result of their

incompressible and massless nature. Whenever a directed radiant matter impulse begins from some point in space, an
incompressible movement occurs instantly through space to all points along that path. Such movemrsas @c

solid ray, an actiodefying modern considerations of signal retardations in space. Incompressible raylines can move
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through any distance instantighould the path be 300,000 kilometers long, the impulse at the source end will reach
that point as quickly as at all other points. This is superluminal velocity. (Lindemann, paper page 28)

Note the two relevant effects inegmagnetic arc disrupter:

1. The charged electrons were expelled by the transverse magnetic field, but the etheric component, being uncharged,
was not.
2. Electric arcs may have a narrower conduction cross section than conventional conductors.

Back in those days a magnetic arsrdpter would have used electromagnets instead of the more
convenient permanent magnets available nowadays. Apparently, the field was run continuously and
not switched on and off. But keep in mind the little fact:

"There is another difference between tive kinds of electric fieldselectric fields produced by charges can be
represented by a potential, but potential has no meaning for electric fields produced by a changing magnetic flux
The induced electric filed due to a changing magnetic fieftbnconservative and cannot be represented by a

potential. (The magnetic field due to a current is also nonconservative. The lines of magnetic field form closed loops,
and the magnetic field also cannot be described by a potendiaPHysics Halliday,Resnick and Krane, 5th

ed.(2002) p. 785

(See alsanttps://en.wikipedia.org/wiki/Electropermanent _magieff topic but interesting)

Tesla was unable to account for the enormalisye multiplication effect:

"He had already observed how the very air near these transformers could be rendered strahgalp®adt This

was a light like no high frequency coil ever could produce, a corona of white brilliance, which expanded to ever
enlarging diameters. The light from Tesla Transformers continually expands. . . . Unlike common high frequency
alternations, Tesla radiant energy effects grow with time. Tesla recognized the reason for this temporal growth process.
There were no reversals the source discharges, therefore the radiant energy would never remove the work performed
on any space or material so exposed. As with the unidirectional impulse discharges, the radiant electric effects were
additive and accumulative. In this respectsi@embserved energy magnifications, which seemed totally anomalous to
ordinary engineering convention." (Lindemann, paper page 27)

Many of Tesl ads experimental c¢claims and invent
physics establishment. Butdy could be better understood from the standpoint of neutrino currents
instead of conventional electron currents.

All this might help explain a strange phenomenon that occurred when DC voltage was initially
applied to long transmission lines:

"This hazardous condition only occurred with the sudden application of high voltage DC. This crown of deadly static
charge stood straight out of highly electrified conductors, often seeking ground paths which included workmen and
switchboard operators. In lorgbles, this instantaneous charge effect produced a hedge of bluish needles, pointing
straight away from the line into the surrounding space. The hazardous condition appeared briefly at the very instant of
switch closure. The bluish sparking crown vangshegew milliseconds later, along with the life of any unfortunate

who happened to have been so "struck". After the brief effect passed, systems behaved as designed. Such phenomena
vanished as charges slowly saturated the lines and systems. After thésitgé currents flowed smoothly and evenly

as designed.

The effect was a nuisance in small systems. But in large regional power systems where voltages were excessive, it
proved deadly. Men were killed by the effect, which spread its deadly electr@statin of sparks throughout

component systems. Though generators were rated at a few thousand volts, such mysterious surges represented
hundreds of thousands, even millions of volts.

Tesla knew that the strange supercharging effect was only obsertedvaty instant in which DC dynamos were
applied to wire lines, just as in his explosive capacitor discharges. Though the two instances were completely different,
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they both produced the very same effects. The instantaneous surge supplied by dynameageifbd

superconcentrated in long Lines. Tesla calculated that this electrostatic concentration was several orders in magnitude
greater than any voltage that the dynamo could supply. The actual supply was somegamipdified or

transformed. "(Lindemann, paper page 16)

The oddities to be noted here are:

1. The sparks occurred on switch closure, not switch opening. It ikm@Nn that sudden opening of a DC circuit
that is already conducting high currents will cause a huge (and dangerous) spikegas the magnetic field energy
collapses back into the wire. But this phenomenon occurred on switch closure, when the wire had no current, no
magnetic field, no stored energy.

2. The sparks leaperpendiculartto the wire into the surrounding sp&tieis has also been seen in UFO encounters).
In the normal welknown case (above), the sparks would Ipaallel to the wire and only at the open contacts at the
switch location.

3. There was an enormous voltage multiplication effect. This occunigaw initial application of voltage.

Behavior of a conventional circuit is quite different But not e t he Owhat i f
(http://en.wikipedia.org/wiki/RL_circui} :

"The delay in theise/fall time of the circuiis in this case caused by thackEMF from the inductor which, as the
current flowing through it tries to change, prevents the current (and hence the \aaltags the resistor) from rising or
falling much faster than the tirmnstant of the oawuit. Since all wires have sorself-inductanceand resistance, all
circuits have a time catant. As a result, when the power supply is switched on, the current does not instantaneousl
reach its steadgtate valueThe rise instead takes several tioonstants to complet#.this were not the case, and the
current were to reach steadiate inmediately, extremely strong inductive electric fields would be generated by the
sharp change in the magnetic fiéldthis would lead to breakdown of the air in the circuit efedtric arcing probably
damaging components (and users).

Note t hat thiawouldlsad to breakdoven :of th@ air in the circuit algttric arcing

probably damagingamponents (and users)his raises a questio®o neutrino or Weyl fermion

currents generate a baBMMF?If there are two kinds of current carriers (neutrinos and electrons)
and the neutrinos move much, much Fkesgt er than
stronger for the neutrino®o the effects on a long straight wire change if the same length of wire is
coiled? If neutrinos move to the center of mass of the wire (instead of the surface), therstdllthere

an effect proportional to the cressctional area and overall mass of the wire? This distribution
changes at high frequencies (or sudden impulses). The center of the wire has the most flux linkages
at high frequencies; it therefore has the most resistance to electron flow at high frecpresh thes

forces the electrons to flow more readily near the surface of the wire, a phenomenon known as the
Skin Effect But what happens to neutrino currents, which noymakfer thecenter of the wire

A working hypothesis is that there may indd® two kinds of electricityOne is "magnetic
electricity" (based on the neutrino) and the other is "electrical @i¢gtribased on the electron).
Does "magnetic electricity” need a magn field for conduction? Thelectrical electricity” needs
only a wire, and the magnetic field is only a saffect of conductin. Look at thallustration of
gravitational modification caused by magielectrons through a wire and ask youragiat would
happen with aeutrinoinsteadof anelectron Instead of producing a radiedagnetidield, perhaps it
could produce a radialectricfield. And, is there some kind of "inverse inductance" (basedate
of change of voltage, instead of rate of change of current)?
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Various perspectives on neutrinos:

"About 65 billionneutrinos. . . pass through every square centimetre of area on Earth,

every second. . without doing anything fittp://phys.org/news/20150-neutrinogreatcosmic
mysteriesnobel.html#jCp

Compare: one Coulomb of charge is about 6.24'& dléctrons, and one ame is 1 cowdmb per
second. Flux of bright sunlight is about #®photons/cri-sec and twilight is about 0 Neutrino
flux at Earth is comparable to photon flux at twilighut neutrinos are generally a thousand to a
billion times more energetic than visible pbios.

In our solar system the neutrino flux is strongest near the Sun.

The planetary neutrino flux would be an ideal energy source. It is very energetic, abundant and
completely ignorable when not needed (unlike lighta}s, gamma rays). When neddg could,

with the right technology, supply reliable, robust energy at the flick of a switch. It would be available
anywhered outer space, under the ocean, or deep within the Earth.

Advanced neutrino science and technology could make use of neutrimosrfimunication (the Earth
and oceans are virtually transparent to neutrinos). Neutrinos could conceivably be usedhfongX
the Earth to locate mineral deposits, oil deposits, geological formations, and caverns. Neutrino
technology could also be ustat remote surveying of nuclear weapons production facilities, and
remote examination of actual nuclear weapons (amount and type of fissile material ). There are
indications that this technology could even be used to remotely convert fissile matemnainfitsile
material (turn a nuclear bomb into a dud while the missile is still in flight).

See AANn I nvisible Particle Could Be The Buil di
at http://www.businessinsider.com/wdywu-shouldcareaboutneutrinos201312

Neutrinos (in some form) may be Weyl fermions. These have unusual propeciescé Newsluly
8, 2017, Emily Conover, p.14ttp://phys.org/news/20187-yearmasslesparticlenextgeneration
electronics.htm):

"Unlike electrons, Weyl fermions are massless and possess a high demaagliby; the particle's spin is both in the
same direction as its motidrwhich is known as being rigtitande@ and in the opposite direction in which it moves,
or lefthanded. "The physics of the Weyl fermion are so strange, there could be many thiagsdHeom this

particle that we're just not capable of imagining now,""

"Weyl fermions cause unusual behavior. Put a normal material in a magnetic field, and its resistance to the flow of
electricity grows, but in a solid with Weyl fermions, a magnééld makes current flow more easily. . . . In a material
with these quasiparticles, a magnetic field in one direction can increase conductivity, while in another direction it can
decrease conductivity. "This type of thing can have interesting applisdtidasan says. "In a single material, just by
changing the direction of the field, now we can get different behaviors," flipping between insulating and conducting,
for example."

"Elusive particle appears in 'semimetal’ Weyl fermions detected indemtasenide” (Science
News August 22, 2015. Andrew Grant, p. 1ittps://www.thefreelibrary.com

The newly discovesd particle, known as a Weyl fermion, resembles a massless electron that darts around and through
the material in unusual and exciting ways, physicists report online July 16 in Science.
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"It's definitely a big deal," says Leon Balents, a condensed ntlad¢terist at the University of California, Santa
Barbara.

The behavior of Weyl fermions makes tantalum arsenide ailetalompound that shares desirable features with
graphene and topological insulators, materials that have attracted a torrent chratteation over the last decade or
s0. "There are a lot of reasons to be interested in these materials,” Balents says.

Materials like tantalum arsenide could enable future electronic devices to featurmfésg current that easily
circumvents bumpsral valleys in its path. Physicists will be able to study the properties of the matarizd
particles to explore the possibility that fréeating varieties of Weyl fermions exist.

Electrons, neutrinos and a host of other subatomic particles belarfaraly called fermions. All the known fermions
behave according to an equation devised in 1928 by English theoretical physicist Paul Dirac. But at least in theory,
there are two other kinds of fermions, both proposed soon afterward: Majorana fermitsydifermions. Unlike

Dirac and Majorana fermions, members of the Weyl elaased after German mathematician and physicist Hermann
Weyl--are massless.

A Af t geaar s@&fch, massless particle with promise forgextn er at i on el ectroni c
https://www.sciencedaily.com/releases/2015/07/150716160325.htm

An international team led by Princeton University scientists has discovered Weyl fermions, an elusive massless
partide theorized 85 years ago. The particle could give rise to faster and more efficient electronics because of its
unusual ability to behave as matter and antimatter inside a crystal, according to new research.

The researchers report in the jour8alenceluly 16 the first observation of Weyl fermions, which, if applied to nhext
generation electronics, could allow for a nearly free and efficient flow of electricity in electronics, and thus greater
power, especially for computers, the researchers suggest.

... Their basic nature means that Weyl fermions could provide a much more stable and efficient transport of particles
than electrons, which are the principle particle behind modern electronics. Unlike electrons, Weyl fermions are
massless and possess ahtiggree of mobility; the particle's spin is both in the same direction as its motibith is

known as being righhanded- and in the opposite direction in which it moves, orkefhded

... The researchers also found that Weyl fermions can letaseeate massless electrons that move very quickly
with no backscattering, wherein electrons are lost when they collide with an obstruction. In electronics, backscattering
hinders efficiency and generates heat. Weyl electrons simply move through and eradblocks, Hasan said.

Related links:

OWhat's a Topological Insulatortps:/scienceblogs.com/principles/2010/07/20/wiaetispologicatinsulator

"The swing doctors: Physicist cracks code on material that works as both conductor, insulator* Morgan Sherburne
(August 31, 2018https://phys.org/news/28108-doctorsphysicistcodemateriatconductor.html

"Research could lead to more efficient electronics", Todd B. Bates (June 4 h2p$8)phys.org/news/2@106-
efficient-electronics.html#nRIv

ATopol ogi cal Mat erial Shows Unusual Behavioro Oct. 23,
https://www.machinedesign.com/materialstitimicalmateriatshowsunusualbehavior

"The New Phase of Electrieorce' Scientific Americar25 December 1875 33:401

"Innovation as a social process Elihu Thomson and the rise of General E18Z®it900", W. Bernard Carlson
(1991)
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http://books.google.com.au/books?id=KUB5KF|THhwC&printsec=frontcover#v=snippet&gq=Ruhmkorff&f=false
(scroll back to about p. 57+ ; natectric sparks from telegraph Edi s on d s &lihth EBhommsorn ener gy

Wikipedia)

"Edison, Science and Artefacts”, lan Wills (2006)
http://philsctarchive.pitt.edu/3541/1/Willg disonScienceAndArtefacts.pdf
(Edi sonbds discovery of fnetheric forceo)

"Electricity at high pressures”, Elihu Thomson 18587 (2007 http://archive.org/details/electricityathig00thomrich
(million volt machines in the 1890s; 29 pages)

UFO Propulsion Physics ?
Some References

Lately, there has been quite a bit of official interest in UFOs, UatlesThesec a |l | efled icer t i
UFOs 0 ar e a-pnoHadts enachiney (physicdl devicesade and flown by humans) that are
powered by unusual configurations of electrical and magnetic devices (there is more to this story,
however, but cannot be covdrieere). These machines make very effective application efowah

physics.

The focushere in this section istended to b@hysics not technologyr applicationsThe

technology behind these machines is obviously very-aaleloped and deployed. &ife is no point

in promoting the ralevelopment of this already existing technology. Additionally, the technology has
been concealed from the view and whims of politicians, and the arrogance and greed of the military
industrial complex. Public access testtechnology would cause severe and very serious social and
economic dislocations, despite possible benefits. Additionally, there is plenty of literature on such
topics as antigravity. Some of it is quite good, iwichof it is simply junk with a lot ofmpressive
technobabble.

Although the topic of UFO propulsidechnologyis outside the scope Beyond Einsteinreaders
might be interested in some referen@@few of many}hat they can peruse at their own leisure.
These generally pertain to obsergatl characteristics of these machirdepefully, this will lead to
thought provoking insights abonéglected concepis nonlocal physicsHence:

ANati onal I nvestigations Committee on Aerial P
http://www.nicap.org/index.htm
(there is a huge amount of useful, detailed information at this site)

UFOLOGY A Major Breakthrough in the Scientific Understanding of Unidentified Flying Objects
James M. McCampbell
http://www.nicap.org/ufology/preface.htRreface
http://www.nicap.org/ufology/ufochapl.ht@ertified UFOs
http://www.nicap.org/ufology/ufochap?2.htiithe Vehicles
http://www.nicap.org/ufology/ufochap3.htr@omposition & Luminosity
http://www.nicap.org/ufology/ufochap4.htrf&ounds
http://www.nicap.org/ufology/ufochap5.htrlectrical Interference
http://www.nicap.org/ufology/ufochap6.ht®hysiological Effects
http://www.nicap.org/ufology/ufochap?.htrilight & Propulsion
http://www.nicap.org/ufology/ufochap8.htilots & Passengers
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http://www.nicap.org/ufology/ufochap9.htrActivities On Earth
http://www.nicap.org/ufology/ufochap10.htt@ome Concluding Remarks

https://cufos.org/cufepublicationsdatabases/articles/

Advanced aerial devices reported during the Korean, RachardF. Haines (1990) detailed UFO
sightings during the Korean War
http://www.nicap.org/books/aadkw/aadichapters.htm

Report on the UFO wave of 1941/ed Bloecher (1967)
http://nicap.org/waves/Wave47Rpt/ReportUFOWavel947 Cover.htm

PROJECT 1947 Holloman AFB UFO Sightingtp://www.project1947.com/holloman/index.htm
(this site is well written and has lots of authentic information)

The UFO Evidence A thirty Year Repdrichard H. Hal(2001):

"An equally extraordinary, and puzzling, performance feature is thadrely reported ability of UFOs to disappear

abruptly from one point and suddenly reappear at another (here termed instant relocation). Perhaps they move too fast
for the human eye to follow, or this feature may indicate a relativistic effect. The hubirditige motions may be a
comparatively slower version of instant relocation that remains perceptible to our vision and brain. . . . The apparent
ability to move instantaneously (or extraordinarily rapidly) from one point to another suggests a prgysksion

that, if we consider potential applications of relativity physics, may not be all that far beyond our current conceptual
understanding. . . . Here, as in many other instances of extraordinary UFO data, careful scientific study of UFOs could
lead toimportant scientific breakthroughs.” (p. 4Zeeinstant relocationabove and

http://www.ufoskeptic.org/light.html

UFO Evidencenttp://www.ufoevidence.org/topics/topicshome.asp

The most likely scheme fanodernUFO Propulsion physics is based on magnetic fields.

fiEvidence of Very Strong Low Frequency Magnetic Fieldy A. Meessen(PIERS Proceedings, Moscow, Russia,
August 19 23, 2012 Institute of Physics, Catholic University of Louvain, 1 Belgium,
http://www.cobeps.org/pdf/meessen_evidence (udf524)

fiProduction of EM Surface Waves by Superconducting Spheres: A New Type of Harmonic Oscillata@rsA.
Meessen(Progress In Electromagnetics Research Symposium Proceedings, Moscow, Russia, AQG 201G
Institute of Physics, Catholic Unixaty of Louvain, Louvaida-Neuve 1348, Belgium,
https://www.meessen.net/AMeessen/UFO_Production_of EM_Surface_Waves by Superconductiag.f8f(per
529)

fiPulsed EM propulsion of unconventional flying objects 6 Me e sAscepted byRLERS, 2012.

(PIERS Proceedings, Moscow, Russia, Augu$B92012 Institute of Physics, Catholic University of Louvain,

1348, Louvaidla-Neuve, Belgiumhttps://www.nicap.org/madar/papers/Pulsed EM_Propulsion_ UFO_Meessen.pdf
(p. 508)

http://www.nicap.org/detection/compass/Herr_Incidents Updatggiafws a table of compass malfunction incidents.
Just click on the links for details)

ARotating cylinder ampl 01f0cte0R4 |sabebeduméo magneti ¢ fi el dso

Physicistthave observed the Zel 6dovi citeonethifigeahattwasithougldtobee |l ect r or
incredibly difficult to do until now. This observation, in a simplified induction generator, suggests that the effect could
in fact be quite fundamental mature https://physicsworld.com/a/rotatiraylinderamplifieselectromagnetidields/
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https://www.meessen.net/AMeessen/UFO_Production_of_EM_Surface_Waves_by_Superconducting_Spheres.pdf
https://www.nicap.org/madar/papers/Pulsed_EM_Propulsion_UFO_Meessen.pdf
http://www.nicap.org/detection/compass/Herr_Incidents_Update.pdf
https://physicsworld.com/a/rotating-cylinder-amplifies-electromagnetic-fields/

The above references give valuable details about observations of & @sssible means of
generating low frequency magnetic fields. Propulsion by means dbnahphysics is not covered,
noris there any mention of neutrinosthe Etheas a power source

See also:

Hitler's Suppressed and Still Secret Weapons, Scemtd echnologhy Henry Stevens (2007)

Hitler's Flying SaucersA Guide to German Flying Discs of the Second World, \Wanry Stevens (2003)
http://www.bibliotecapleyades.net/ufo_aleman/rf

Dark Star Henry Stevens (2011)
http://www.amazon.com/DartarHiddenHistory-U-Boats/dp/193548740X#reader BOO5LQQWUO

Reich of the Black Sudoseph P. Farrell (2004)

The SS Brotherhood of the Belbseph P. Farrell (2006)

(The Bellmakes comments about the "monstrous physics" discovered and developed by the Nazis that "totally
abandoned conventional physical laws" (page-220). These ardescribed as "scalar waves", "longitudinal waves",
"vorticular physics", etc. The Nazis apparently discovered new, unconventional ways of applying these concepts to
electric and magnetic fields. The results and capabilities would be astodighirg seennigly magicad to the

modern physicist. Our institutions cannot currently handle these concepts because the required paradigm shift is
enough to choke a swarfyl of alligators, and our staid, complexiyving, overfunded atherosclerotic institutions

are pst not willing to go in wildly new directions.)

Saucers, Swastikas and Psyapsseph P. Farrell (2011)

Secrets of the Third Reich: The Rediscovery of Vimanas
https://youtu.be/QD390Q2ET00

Man-Made UFOs 184-1994 50 years of SuppressjdRenato Vesco & C. H. Childress (1994).

UFOs for the 21st Century Mind: A Fresh Guide to an Ancient Mysichard Dolan (2014)

"The German approach to antigravity”,
http://igorwitkowski.com/TheGermanrapproacko-antigravity.pdf

The Truth about the Wunderwaffgor Witkowski (2013) pages 239+

Ger man pat ent Dricékiad®duimdrin4d A1 o0
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Here is somedilp for a European patent search:

Go tohttp://worldwide.espacenet.com/?locale=en;:EPCI| i ck Search and ent e
Then click on the hyperlinkedddadurentdd sfprl amg erd

Then click on hype (Clickam beavdloadi€oa tp get theavhoke miccunierd
(4 pages, German; if you cannot read German, use an OCR scan directly on the .pdf file (or
printout; page 2) and then translate with Googlatn s | at e) Thi s and t he
(e.g.US586031,AW08605852 are controversial and not well understood

(59 Tile: IMPROVEMENTS IN OR RELATING TO A PROPULSION DEVICE

(S7) Abstract

‘ US5860317 | Bt s e (01t e i s
DE4017474A1 (EricLaithwaite — —
(Dr. Eckhard Kaufmann) WO8605852KricLaithwaite)
https://www.freepatentsonline.com/3&8. 7. pdf Notethe counter rotating masses

Note: Institutionabhysicsauthorities claim that the devices described in these patents cannot work as dMivaed.

seems to go unanswered is whpecifically happens if twoloserotors are spun in opposite directions such that their
combination has no net angular momentum, and then this whole assembly is rotated on an axis perpendicular tg
the two rotors. How does the Ether and a gravitatn a | reference system fiseeod t

"Intuitive Concepts for Atomic and Photon Spin Systems" (pages 24+)
https://www.academia.edu/122376141/Intuitive_Concepts for Atomic_and_Photon_Spin_Systems 3 rd _ed

Foundations of Pulsed Power Technolpggne Lehr & Pralhad Ron (2017) (This is an excellent book on pulsed power )

Other questions regarding UAPs/UFQOs

Colocated realitie®

Anot her odd and very poo
n t

rol
|l ocated realitieso. I his case two spati al

y documented-claim a

st at eTmeURF® was in the forestand theo r e s t was in the UFOO. Bot

time and in the same space, as though the observer were looking at a double exposure in a
photograph.

It is easy to shrug off such reporBut there are othessith similar implications. There are rep® of
UFOs flying into volcanoes (or other dangerous environments) apparently without any ill effects on
the occupants or internal machinery. In accounts of thee ad Plelatlelphia Experimeatrew
members were reported to have merged steel bulkbads yet could be pulled out lIsomeone
standing nearhyin other reports, the electrical weldiofhuge pieces ahick steel for submarine
constructionwas accompanied by the disappearanaeeafbytools
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This slide purportedly shows an anomalous
merging of wood and metal.
https://youtu.be/xeUgDJC6AWE ?t=286
https://youtu.be/xeUgDJC6AWE ?t=450

Can UFOs exist Ahereobeinng@uifheread, tags win htolhud e
Scientists dondét pay much attention to these ¢
mental telepathy, communication with the dead, ghosts, how to summon UFOs, and so forth. The
sparseness oifié reports and the secrecy and censorship surrounding them makes investigations

nearly impossible and very speculative.

Two macroscopic entities, one based on the spatial system, and the other based on some sort of partial
temporal system, are not neceggancompatible. The relation of space to time is what we call

motion, and this would simply be motion of a different kind. Our concepts of space and time are

| argely based on a gravitati oonralif grreafveirieanasceo nsayl s
some would call it). This is NOT the same space and time of the Ether, and gives us very misleading

(but still intuitive) concepts of what constit
Our subspace easgustlanweadybuylocelenvitonme s #Al ocal ly f|

situation, extensional space has three independent dimeasidiseemstationary Time, however,

is scalar. lalsoflows or progresses at a certanagnitude, but does not hawv@osition or vectorial

directionin a spatiad reference systenTwo objects in ordinary adjacent space, will use the same time
progression, and s e eButtheartudtime |dgcation istpresmablatheesunt of me 0
the scalar time and any component of vectorial time. The latter gpatftetically) be introduced by

the nonlocal effects of some combination of electrical and magnetic f(gildeh in themselves
constitutetemporal motion)along with rotational time displacement. Such time locations cannot be
displayed in a gravitatiohaubspace in an obvious, intuitively accessible way, just as temporal

motion does not have a spatial traj eThisseenys ( i mo
to |l ead to a sor t,viaAnaftioncande imposetd Bne mijeut & lthono O
effect on the other, eveplacd hough they are both

If these incidents can be confirmed as tthey should lead us to new and surprising insighte the
nature of Alocalityo.
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Space/time dimensions for some elecimagnetic quantities

Derivation

We saw previously that energy is t/s, that neassinductance are botf/sf, and that electrical
current is s/t. It is possible to use these dimensions to derive other dimensions for electrical quantities.
Power (energ per time), for instance, is 1/s.

The less obvious dimensions can be derived from common electrical formulas. The voltage across
and inductor, discussed above, is V = L(dl/dt) and we can use it to find the dimensions of voltage
("electric potential"). Hece, V [=] &/s® (s/t)(1/t) or t/$. We can also readily see that the formula is
analogous to F = ma, where a = dv/dt. Voltage even has the same space/time dimensions as
mechanical force.

Electric field intensity (E) is measured in volts per meter anc:tbee is t/4 This can also be derived
from formulas found in college level textbooks on electromagnetic science:

power = ILE o dl

el
{5—3 [-] 2

In a similar way we can find the space/time dimensions for a magnetic field:

DoesE = cB agree with these dimensions?
Us®) =? (sh(t’/s?)
We can readily see that it do&woes it work for the Hertzian wave equation?:
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VvV B- —=0
¢ dr
1 J°E
¢ df

Dimensions of terms that are added or subtracted must be thetéamee, for the first equatio(B):
(1/9) (t3sh) =2 (t4?)(t3s%)(1/8)
which comes out t&?s® for both terms
and for the second onE)
t/s})(1/S) =? (t3%)(t/s%) (1)
which reduces to t7/dor both terms.

The magnetic vector potential (denoteddass also very important in electrodynamics. It has the
dimensions of momentunepcharge. That comes out &) (1/s) or #/s>. TheB field is supposed
to be the curl (mathematically a spatial derivative) ofAHield. That comes out as{¢®)(1/s) = /st
and is as shown above.

Magnetic vector potential

Incidentally, the mgnetic vector potential is another one of those historical oddities:

"This subject has an interesting history. The theory we have described was known from the beginning of quantum

mechanics in 1926. The fact that the vector potential appears in the wet®e@f quantum mechanics . . . was

obvious from the day it was written. That it cannot be replaced by the magnetic field in any easy way was observed by

one man after the other who tried to do so . . . . It seems strange in retrospect that no ohefttdmogissing this

experiment until 1956, when Bohm and Aharanov first suggested it and made the whole question crystal clear. The
implication was there all the time, but no one paid attention to it. Thus many people were rather shocked when the

matter vas brought up. . . . It is interesting that something like this can be around for thirty years but, because of
certain prejudices of what is and is not significant, continues to be ign¢fée.'Feynman Lectures on Physigsl.
2, page 15812)

Because thgector potential is regarded as more fundamental in qguantum electrodynakisd'

B are slowly disappearing from the modern expression of physical laws; they are being replced by

andf ." (ibid., page 1514)
See also:

"Thoughts on the Magnetic VectBotential", John R. Taylor, 1996ttp://www.scribd.com/doc/24546297/Thoughts
onthe-MagneticVector-Potentialby-JohrR-Taylor
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"What the elegbmagnetic vector potential describes”, E. J. Konopinski, 1977,
https://www.semanticscholar.orgfper/Whaithe-electromagnetivectorpotentialdescribes
Konopinski/51aeb80ed1f81587bf86d82a20afebb8de69cfd9

"Apparatus for Generating Motional Electric Field", William J. Hooper, 1972.
http://www.rexresearch.com/hooper/3610971.htm

"The Connection Between Inertial Forces and the Vector Potential”, Alexandre A. Maan®, J. Pinheiro
http://arxiv.org/ftp/physics/papers/06/0611167.pdf

"Communication method and apparatus with signals comprising scalar and vector potentials without electromagnetic
fields", Harold E Puthoff (12/01/1998jtp://www.freepatentsonline.com/5845220.pdf

One advantage of the present invention, alluded to before, is that the vector and scalar potentials penetrate
electromagnetic shields. This is because electromagnetic shields work on the principle that incideneI¢ts, B) fi

induce counteeffects that cancel said incident fields in the shielding materials. Such shielding effects do not occur
for signals based solely on vector and scalar potenti
Devicesbasedn t he ( A, G) concepts ar epoténtiabdgvicesfRPD's). ref err ed

A further advantage of the present invention is that prior art electromagnetic receivers do not depateptiat

signals. The prior art electromagnetic rigees are based on detecting electric and/or magnetic fields, neither of
which is present in devices, systems and methods in accordance with the present invention. Hence, the present
invention provides an overlapping, parallel use spectrum that existsysgige with the ordinary electromagnetic
spectrum. The purpotential transmission does not interfere with the prior art electromagnetic transmission and vice
versa.

Itis, accordingly, an object of the present invention to provide a new communicetbnd and apparatus.
See also:

AA magnetic vector potenti al base communication systenmn
http://www.freepatentsonline.com/EP0920141A2.pdf

AApparatus . -freemagneticect oei pgtantunal fiel do
http://www.freepatentsonline.com/4447779.pdf

AEl ectromagnetic trfamsenimagmmet iudiveat oig @otcamtli al fiel
http://www.freepatentsonline.com/EP0050523A2.pdf

AfJosephson junction inter fferrecemenmaegrn edteivci cvee cftoorr dpeotteecnttii o
http://www.free@tentsonline.com/4491795.pdf

Simple demonstration of vector potential reality:

"If a wire is threaded through the hole of the toroid and returned through the hole, case 1, no galvanometer deflection
is seen as B is switched on and off. But if theevis threaded through the hole and returaredindthe coil, case 2, a
galvanometer deflection will be seen fromd#dt. "

ATl

BeyondEinste_7th_ed.pdf 169/ 232


https://www.semanticscholar.org/paper/What-the-electromagnetic-vector-potential-describes-Konopinski/51aeb80ed1f81587bf86d82a20afebb8de69cfd9
https://www.semanticscholar.org/paper/What-the-electromagnetic-vector-potential-describes-Konopinski/51aeb80ed1f81587bf86d82a20afebb8de69cfd9
http://www.rexresearch.com/hooper/3610971.htm
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See this link for details:
http://www.physics.ucla.edu/demoweb/demomanual/electricity and magnetism/electrodynamics/vector potential.html

But there are some problems

But there are some troubling inconsistencies in electromagnetic space/timsidimeefihe Poynting
vector is usually interpreted as power per area which comes out.tdHediterature also expresses it
as:

S=gc?

where g is the momentum density (momentum per volume) and which has the dimengishs of t
According to this formulghen,Sworks out to be 1#sexactly as expected. But we are not so
fortunate when expressii®jin terms ofE andB as in this formula:

S=ecE xB

The permittivity €, is expressed in coulombs per volt per meter. Charge is theimeasional

analog of mass, and so permittivity is probably (t/s)(®Jj{'s), which appears to be dimensionless.
The dimensions for the remaining items haeen given previously, and with those, S works out to

be (Z/t?)(t/s%)(t¥s") or t/S. That is obviouslWoT the same as Fsvhich is what we were expecting.

Did we mess up something when we used the vector cross product? Does S have some alternative
interpretation which would account for the discrepancy? Has a term inadvertently been left out of the
formula? Is a profound insight lurking here somewhere?

Perhaps the guess on the dimensions for permittivity were wrong. Simple inspection shows that they
would have to be {4) for the Poynting formula to work out correctly. Permittivity is used in

formulas for capacitance, so maybe we can look at some capacitance formulas, explore the
dimensions, and see if our new guess forltmensions is reasona&blHere is a good formula

(Electrical Engineering CircuitsH.H. Skilling, 2nd ed., p. J8to start with. It has obvious space/time

dimensions and little else:

=g
5

Cis the capacitance, is the permittivity of free space (vacuum)is the area of the ples, ands is
the separation between plates. Plugging everything in, we find that the dimensions for cap&jitance (
are (3/t)(s%)(1/s) which is just &t) .

We now must find out if these dimensions for capacitance make sense. If they do, then tha@cew ch

for the permittivity dimensions is probably correct as well. Let's try the formula for current through a
capacitor (note thatis voltage here, not velocity):
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v

current = C —
it

(el
B

This is perfect. We were hoping that the space time dimensions of capacitance wouddittore

(s*t) and that is exactly what we got. We can now confidently check other capacitance formulas and
see if they to give the same dimensions for capacitance. Here is one that relates the charge on the
capacitor plates to capacitance and voltage:

charge=CV

(e (i)
s

And we find . . that it doesn't workinstead of gettings’/t), we get just (s).

Let's go back to the original capacitor formul& = e, (A/s). If permittivity were dimensionless as
originally supposed, the formula aboveharge= CV, would be dimensionally correct. In other

words, capacitance is just a space unit.(s). If we take that value and plug it into the formula for
current,we find that current is (s/t) instead of (t/s). This seems to be trying to tell us something.

Rather than have two kinds of capacitance, it is more reasonable to believe that there are two kinds of
electric current. One type of electricity, thecaded "static electricity”, is based on coulombic

charge which has the dimensions of (t/s). Ordinary electric current, however, is just space per time
(sh), like a velocity, as discussed above. Maybe "storing current” in a capacitor is equivalent to
stuffing it with space units. Or maybe is it equivalent to stuffing it with coulombic charge units.

Which is it? The formula for force exerted on a charge by an electric field between the plates of a
capacitor is F = QE . Force is @ysnd electric field ist(s®). It is obvious that the kind of Q (charge)

we are looking at here must have the dimensions of (s) and not (t/s). In contrast to the inductor, what
the capacitor stores is a "stopped" version of (s/t) or, in other words, just (s). And unlike tterindu

the electricity does not "squirt back out” when the battery is disconnected; a capacitor acts more like a
storage tank than a pressurized accumulator (especially when the dielectric is a vacuum).

The conceptual problems here can be illustrated Inkithg about a capacitor storing electrons as

though it were a jar that stores marbles. Note that the marbles are stored throughout the jar's volume,
not just on the jar's surface, and that the jar has limited capacity. If we want to store more marbles,
we need to have a jar with more space. However, the marbles (electrons) represent space units
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(rotational space). Putting space units into the jar, and then asserting that the jar is running out of
space does not make any sense. We need a jar thahi@asal volume instead afpatialvolume.

That way, adding more electrons creates a space/time (or time/space) ratio. This ratio also implies a
limited capacity. But how do we put more temporal volume into a capacitor? As explained
previously, matter itself a temporal structure®s’). Putting a slab of matter between the two plates,
creates more temporal volume, more "capacity”. Some materials work better than others for this
purpose, and this in turn leads to concepts like "capacitivéggmething thais today called

"permittivity".

Permittivity is thus an actual physical characteristic, and therefore should NOT be a dimensionless
quantity. The second guess on the dimensions for permittivity isprobably correct.

If so, then we can figure out tldemensions of vacuum permeabilityy) from:

Using €p as $/t we getg as /s*

Electromagnetic theory is still incomplete. Maxwell's equations do not include the Lorentz force, nor
anything about the relation of gravity to electromagnet&dditionally, there are still some very
messy, difficult issues. Says Feynman:

"In bringing together relativity and Maxwell's equations, we have finished our main work on the theory of
electromagnetism. . . . this tremendous edifice, which is such afbkautcess in explaining so many phenomena,
ultimately falls on its face. . . . Now we want to discuss a serious tédub&failure of the classical electromagnetic
theory. . . . the classical theory of electromagnetism is an unsatisfactory thegritsdlf. . . when electromagnetism
is joined to quantum mechanics, the difficulties remaifT.He Feynman Lectures on PhysiEsynmanet al.(1964)

Vol 2, p. 281)

Anyway, the point here is that space/time dimensions for electromagnetic and medalnzenntities
can be worked out, despite some obvious difficulties and long standing misconcegitiometely,
everythingin physics can be expressed in terms of space/time ratios of some sort. This can lead
to new insights about the true nature of thesentities and their relationships with other entities.

Introduction to Quantum Mechanics

Near the beginning of the twentieth century, scientists were confronted with many factual mysteries
pertaining to microphysical phenomena. The classical, or Newtaneehanics was completely
inadequate to deal with these mysteries, and so a new type of mechanics was invented: quantum
mechanics. If you love good mysteries, you will find these to be among the best that the physical
universe has to offer. | rate themlzest in cleverness and best in ultimate importance. Despite their
superficial simplicity, they have not been solved, not even by the most brilliant minds using the best
equipment available to science. Quantum mechanics gives us "recipes” to get useficahume
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answers, but despité®0years of research, there is STILL no generally accepted explanation for the
mysteries described below. The human mind will not rest until they are solvegoGCsolve them?

Physicist P. C. W. Davies notes that "Quantumamanics is one of those subjects that usually comes
right in the end, even though it can seem horribly obscure when onlieaaied.” Indeed, your first
encounter with a book on quantum mechanics will probably leave you with the impression that it is an
arcane, abstract, almost impenetrable topic. This particular science is filled with mathematical "maps
of hell" written in strange notation seemingly incomprehensible to all but sorcerers or geniuses. The
concepts you will encounter are algsatienting,namely things likematter waves, probability

amplitudes, nottocality, negative energy, tunneling, various paradoxes, clumsy, inelegant fudge
factors, inexplicable constants, "principles” of indeterminacy and uncertainty, intrinsic spin,

ridiculous model®f the atom, quantum jumping, and so forth. And, as thoudghesk problems

were not enoughhey raise "fundamental philosophical questions about the nature of reality."”

Instead of quantum mechanics becoming clear "in the end" as Davies notesdibe/@aty desirable

to make it clear "from the beginning."” | hope that this goal can be achieved by giving a synopsis of
the perplexing factual issues, some suggestions about crucially important intuitive concepts, and in
finding an introductory "middle gund" for tre mathematics. | hope this willake early encounters

with this topic a bit less abrasive for everyone interested in this topic.

What is Quantum Mechanics?

Quantum mechanics is "The modern theory of matter, of electromagnetic radiatiohttead o
interaction between matter and radiation; it differs from classical physics, which it generalizes and
supersedes, mainly in the realm of atomic and subatomic phenomdo&itaiw-Hill Dictionary of
Scientific and Technical Terms" ed.)

""Quantum mechanics" is the description of the behavior of matter and light in all its details and, in
particular, of the happenings on an atomic scale. Things on a very small scale behave like nothing that
you have any direct experience about. They ddrebave like waves, they do not behave like

particles, they do not behave like clouds, or billiard balls, or weights on springs, or like anything that
you have ever seen. . . . Because atomic behavior is so unlike ordinary experience, it is very difficult
to get used to, and it appears peculiar and mysterious to evetyotireto the novice and to the
experienced physicist. Even the experts do not understand it the way they would like to. . . . We know
how large objects will act, but things on a small saad¢ glo not act that way. So we have to learn

about them in a sort of abstract or imaginative fashion and not by connection with our direct
experience."The Feynman Lectures on PhysiRs P. Feynman, R. B. Leighton, M. Sands, 1965

(AddisonWesley ), Vol 3 p. 21 under "Atomic Mechanics")
https://www.academia.edu/28997196/The_Feynman_Lectures_on_Physics VOL3

"In the short period of 1925 to 1928, Heisenbexdr&dinger, Born, Dirac and many others laid the
foundations of what is one of the greatest theories of all time, the theory of quantum mechanics. In
generality and in range of application, it is unsurpassed. It has been so successful that one cannot
discwss atomic and nuclear matters without some understanding of this basic theory.

"Because the predictions of quantum mechanics agree with so many different types of accurate,
careful, repeated experimemtshe last court of appeal for all theowethis theay is almost certain
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to become a permanent part of man's equipment for understanding and analyzing a large and very
important part of nature. However its conceptual foundations or philosophy may change in the future,
it has already, in a thousand ways @ows utility and power."Iitroduction to Quantum Mechanics
Chalmers W. Sherwin, 195@lolt, Rinehart and Winston pages 6,7)

"Why is it so hard to learn? Students find quantum mechanics tough going for two reasons, one
conceptual, the o#r technical. Familiar concepts like speed, size, acceleration, momentum and
energy take on weird features, or even become meaningless. Intuition gained from daily experience is
of no help, or can even be misleading. The student must learn to think admhamcal concepts in a
completely different way. Some of the conceptual issues are still a matter of dispute among physicists
and have raised fundamental philosophical questions about the nature of reality and the role of the
observer in the physical urakse. . . . On the technical side, the mathematical description of quantum
processes is rather abstract, and not very obviously related to the subject of its description. Physical
quantities are represented by mathematical objects with unusual profSotresof the mathematics

is also often new to the student and learning it can be an additional bu@demtym Mechanic$.

C. W. Davies, 1984, (Chapman and Hall), pages ix, X)

"Quantum mechanics provides a good example of the new ideadlitesetipe states of a dynamical
system and the dynamical variables to be interconnected in quite strange ways that are unintelligible
from the classical standpoint. . . . The justification for the whole scheme depends, apart from internal
consistency, orhe agreement of the final result with experimenhg Principles of Quantum

Mechanics P.A.M. Dirac, 4th ed., (1958), p. 15)

“Like all humans, scientists have a deepted need for descriptive explanations; mathematical
formalism, alone, ever seemingly correct, is somehow insufficient. However, quantum mechanics
furnishes predictions, not explanations. Perhaps there will come a time when the mysterious wavelike
processes inherent in the structure of quantum theory will be unraveled iralycaxslicit ways

although | rather doubt it. But neither do | find that doubt disturbing. If not purpose, then surely there
is a least great satisfaction in a theory of such broad predictive power that opens up for exploration a
world beyond the senses are even the imagination can scarcely follo@@'Universe of Atoms, An

Atom in the UniverseéMark P. Silverman (2002) p. 123)

Newtonian mechani¢cglso known aslassical mechanicss the mechanics used to describe the

behavior of familiar, cdinary objects like cars, levers, gears, the forces on ships in the sea, the
stresses in bridges and buildings, the trajectories of cannon balls, etc. Quantum mechanics describes
the behavior of extremely tiny discrete objects like atoms and photor. (@fantum

electrodynamics is the modern extension of quantum mechanics to include the realms of electricity,
magnetism, and light. In quantum mechanics, the discrete or "quantized" nature of matter and energy
is prominent. In continuum mechanics (claabfeld theory) this discrete nature is unimportant.

Because a particle has two types of position (one in-tfireensional space and another in three
dimensional time), there are also two types of "mechanics" to describe its rAatinoted above,
gpatial motion (s/t) is described by Newtonian mechanics in terms of paths, trajectories, and forces. A
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particle's temporal motion component, however, has no path or trajectory as seen from a spatial
reference system. A path in thrédienensional time simply cawot be described directly with spatial
terminology. Instead, its description requires "p@th" mathematical tools like the expression for

total energy and potentials as found in the Hamiltoarah LagrangianChangesn location, rather

than the locatins themselves, can also be described, and this leads to differential equations like
Schrédinger's wave equation. Temporal locations are-foxal” in the spatial system (the temporal

origin is anywhere/everywhere because it is a "when" description,"ndtegie” description. It just

"doesn't care" about spatial locations.) This requires mathematicathablsave "infinite reach” like
Schrédinger's wave equation, Heisenberg's infinite matrices, and Feynman's method of "sum over all
possible paths". Thescharacteristics also lead naturally into the concepts of superposition of multiple
states, probability amplitudes, and of "reality” being intertwined with the measurement system, rather
than existing in an independent way. The type of mechanics thatsaddrthese temporal aspects is
called "Quantum Mechanics".

https://en.wikipedia.org/wiki/Hamiltonian_(quantum_mechanics)
https://en.wikipedia.org/wiki/Lagrangian mechanics
https://en.wikipedia.org/wiki/Path integral formulation

Quantization is actually a fairly ordinary concept. The reatthef quantum mechanics is revealed by
a phenomenon called "interference". It is, in physicist Feynman's words "the only mystery". It is
"impossible absolutelyyimpossible, to explain in any classical way."

It also points to one of the most fascinatihpgys you will learn irthe study of quantum mechanics:
the Universe seems strangely "overbuilt." It uses fantastic, seemingly unimaginable machinery, to
createordinary appearances (this, incidentally, is especially true of living, biological systems).

Hopes formtuitive concepts in Quantum Mechanics

Quantum Mechanics iseird, bizarre and norAntuitive. But it works. Physicists themselves hope for
a theory that is simpler than the mess we have today, and even believe such a thing is possible:

"We have come to the conclusion that what are usually called the advanced parts of quantum
mechanics are, in fact, quite simple. The mathematics that is involved is particularly simple,
involving simple algebraic operations and no differential equationsmositonly very simple

ones. The only problem is that we must jump the gap of no longer being able to describe the
behaviorin detail of particles in spaced The Feynman Lectures on PhysiEsynman, Leighton,
Sands, (1965) Vol. 3, p-Bhttps://www.academia.edu/28997196/The_Feynman_Lectures_on_Physics_VOL3

"All physical theories . . . ought to lend themselves to so simple a description that even a child
could understashthem."d Albert Einstein

"However, if we do discover a complete theory, it should in time be understandable in broad
principle by everyone, not just a few scientists. Then we shall all, philosophers, scientists, and just
ordinary people, be able to tagart in the discussion of the question of why it is that we and the
universe exis" 8 A Brief History of TimgSteven Hawking, 0ed. (1998) p. 191

"The beauty of physics lies in the extent to which seemingly complex and unrelated phenomena
can be explaied and correlated through a high level of abstraction by a set of laws which are
usually amazing in their simplicity. In the history of this abstraction, no triumph has been more
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spectacular than electromagnetic theodyPrinciples of Electrodynami¢c#/elvin Schwartz,
1987, p. 105

"Richard Feynman was able, in his PhD thesis, to reformulate quantum mechanics into a single,
complete system of mechanics that includes all of classical mechanics as well. Feynman's
mechanics, based on the Lagrangian, is alliy@ed to explain all of mechanics, from the motions

of the stars to the motions of electrons. For obvious reasons, this is often known as the path
integral formalism of quantum theory. . . . It is actually much easier, in terms of the mathematics,
to workwith the Lagrangian than with the alternative Hamiltonian approach (which, through a
historical accident, is the way most people are introduced to mechanics); John Wheeler, who was
Feynman's PhD supervisor, says that his thesis, presented in 1942, thankenent 'when

guantum theory became simpler than classical theory'. If only teachers of physics in schools had
the sense to teach mechanics from the beginning using the Lagrangian formalism, students could
learn both classical and quantum mechanicset ousing equations that are easier to manipulate.
One of the main reasons why quantum mechanics often seems difficult when students do encounter
it is that they have to unlearn all the old stuff firsQ'ié for QuantumAn Encyclopedia of

partlcle phyfx:s, Jom R. Grlbbln, 1998, p.2@203) See alsottp:/mww.eftaylor.com/pub/CallToAction.pdf
http://www.eftaylorcom/software/ActionApplets/LeastAction. htnthttp://www. eftaylor.com/pub/ForceEnergyPredictMotion.pdf
http://www.eftaylorcom/leastaction.htmlhttp://www.courses.fas.harvaediu/~phys16/Textbook/ch5.pdf ,
http://www.people.fas.harvard.edu/~djmorin/chap6.pdf

In spite of this wish, things have only gt worse. The public can now watch the development of

String Theory, with its multiple universes and eleven dimensions, on public television. This is

certainly another theory that is headed off into the weeds. At the other extreme we have the "Saturday
evening theoreticians” who come up with their own theories that have obvious flaws. Ask any
university professor and he will tell you that there are thousands of them (and that he gets emails from
all of them).

Whatis hoped for herés a fresh start, ondat begins with a sound premise, uses sound
methodology, and produces clear "ideas" that will lead into the development of a complete theory.

The mystery ofinterferencet

Thomas Young's classical double slit experiment of 1801 provided unambiguowmamting
evidence that light has a wave nature. He used an apparatus like the one represented in the diagram
below:

Classical Double Slit Interference

ot ockrorm atic opaque plate Boters iy of light on a white Butens by of light as & vrould be
light sonmce writh writh fine screen p laced hehind the fromm each slit ndfur ihnally.
pithole apertre doable clit doble slit

& | r//j’é" é 4

(Hoaradays the Light (4 emoked mimoscope < lide This ic the ¢ laccical rderference Hote that the kterferen e/d #fraction
somre e amd apertre i be 1sed Fere. Dk the pattern that vras used to prove fhat pattern showrto the Eft is HO T fhe
i i i light iz 4 wrawre, ot a particle. cimple aon oof these Mteancities. Ot laft,
? Feph?]js‘:r?:u:n d.aub] I:If;hﬁmgrw Horarewer, Lter e xp eriments showed the mtemsities have “terfered"with
h. AT N bladespliced flit azainet thatthe rderference pattern could each other. Thic ic charscterictic of
pointing hser.) spate 4 be builtup ona photographic plate e s, not pattic les.
tach other. Be careful) evar when ondy ore photor at g

titne ras traveremgthe pparams.
(See textfor diccuesion )
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If light consisted of particles traveling in straight lines, one wawlitexpect thenaximunlight

intensity to appear dictly behind the "shadow" of the central blockage between the two slits. And if
light were particles, there would be no peradaviness of the intensity dhe pattern on the screen.

If light were particles, another slit should mean more light. Andrevhreore light is expected, there
should be moréght, not darkness. However, all these problems are resolved if light is behaving as a
wave.

This was one of those historical experiments that every student of physics is practically required to
perform. Incollege physics we would smoke up a microscope slide and create two slits in the smoke
film by placing two razor blades together and lightly scoring a double line in the smoke film. Then we
would hold the slide up to our eye and look through it at atlaraent bulb (or even a distant street
lamp) . The (multicolored) diffraction/interference pattern could easily be seen. A more modern
version of this experiment uses an ordinary classroom pointing laser. The laser is shined on the
double slit and the ligiprojects onto a white card or paper behind it. The diffraction/interference
pattern can be clearly seen on the paper (do not look at the laser beam directly).

The math was simple too. We could calculate the interference pattern intensity with littidhamore
simple trigonometric relations.

So what is the big mystery? It is simply this: The light source can be dimmed down to the point where
there is, on the average, omgephoton traversing the apparatus at a time. Yet the
diffraction/interference patte still appears. In fact, in 1909, G. I. Taylor performed a similar
experiment by photographing a diffraction pattern of a needle (instead of a double slit). He used an
extremely feeble light source. A 2000 hour time exposure allowed the diffractiomgatteanifest

itself on a photographic plate. The pattern was every bit as distinct as that obtained from a short
exposure with a bright light source.

Similar experiments have been repeated many times. Short exposures with feeble sources result in
photogaphs that have a very grainy, seemingly random pattern of exposed spots. Somewhat longer
exposures are also very grainy, but also reveal that a pattern is beginning to emerge. Much longer
exposures with the same dim source finally show a full, distifftadiion pattern. Light is acting

like a particle (definite position and energy) when it hits the photographic plate, yet acts like a wave
(spread out in space) when passing through both slits and creating the diffraction pattern. It acts like a
particlewhen sent onat-atime through the apparatus, but the pattern on the photographic plate

shows a pattern characteristic of a wave.

To further confuse matters, similar experiments were performed with electrons and neutrons. We
commonly regard these particles(possessing a definite position, trajectory, momentum, etc.). Yet
they too produced an interference pattern. Such patterns are charactewstie®hot particles.

How can waves act like particles, and particles act like waves? And like thenemisrwith light,

the interference pattern will appear even if only one electron or neutron at a time is traversing the
apparatus.

Clever experimenters have tried to determine which slit the photon or electron goes through. Suppose
electrons are sent mia similar apparatus and we have a little light secretly waiting behind one of the
two slits (like a traffic cop with a radar gun). As the electron flies by, a little flash of light will be
reflected, and we will know which of the two slits the electraually went through. When we

actually try to do this (not exactly in this way), nature seems to get very devious. The interference
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pattern simply disappears and goes back to the single slit pattern (it knows the traffic cop is
watching!). All sorts of cleer schemes have been tried, and all end up with the same result. If the
detector can somehow distinguish between the particle paths, even in principle, then there is no
interference pattern!

These results are sG counterintuitive nc one would believadhially happens unless the
experimental evidence were as overwhelming as it is.

This diffraction/interference from ors-a-time photons is commonplace and occurs in all sorts of
optical systems, from complex to the simplest, whether we notice it adCosider the following
illustrations:

beum

photograghic
plite

Eeam Splitter Interference

A similar gge of interference pattern canbe produced in a Michelson interferometer. This instrum
sepatates the light heams by a considerahle distance compared to the wavelength of light. The pah‘.em still
appears when one photon at a titee is sent into the apparatus

Futtherm ore, a clever experiment by Jobn Clauser in 1974, showed that the beam-splitting mirror doesnot
spht. the photon itself. A glvenng‘hnmn will end up in one heam of the other, never both sim ultaneously
-proaf again that photons interfere with themselves one o atime.

clear glass
Partial Reflection Interference
The amount of light reflect=d nelic ularly from a pane of clear glass frora 0% to 16%:. The
reflec tivity depends both on ﬂ}:ﬁckmss Diyhe glass and on the wmlengtg light. The effect is

known as “constraetive and destructiee interference

If the glass is rnade progressrve y thicker, the reflectivity cyrles repeate dly fior 0% to 163 to 0% without
any apparent liat,

The sarme statistics can be produce d with single photons from extrerne Iy weak light sources. The

reflec tmaty is thus a raeasure of the probabu‘:fy of a whole phioton being reflected or transraitted. Bat how
does a single photon "make up its rmind" about whether it will be reflected or rot ma.nypartu:ula.r
-aru:u:unsn:g Howr does it seera to kuow what overall proporion should be reflected? ?
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Light Detector

A light illuminates all points on a front-surface mirror and a photodetector
views all points on the mirror. Direct paths between the light and the
detector are blocked.

If the outer thirds of the mirror are bloc ked off, the intensity of the
detected light remains about the same. If the middle third is blocked off,
the detected intensity drops drastically. This suggests that most of the lig
is being reflected from the middle, and that the ends reflect relativeliittle
light into the detector.

Light
diffraction gh Detector
prating on
hoth ends :i E Z i:

Here the middle third of the mirror is cut out. The outer thirds have extremely
narrow strips of the reflective coating etched away so as to form a diffraction
grating. We now find that a substantial amount of light is rdlected into the
detector!

Odd, isndét it? Scrape away the part
and it starts reflecting! An unexpected property becomes manifest. Would you
have expected that the laws of physics allow you to do this? Was ydhimking
l'imited by fAprovend notions, or by
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The modern explanation of this paraddke wave/particle dualityis thatboth light and particles
haveBOTH a wave nature and a particle nature. The wave amplitude, and specifically the square of the
wave amplitude, represents fmbability densitythat a photon (or electron) will appear in some

position on the photographic plate. It is as though the pBaice being directed by an abstract
mathematical wave as they fly through the apparatus. The wave is like an invisible traffic cop who
splitsoncoming traffic, car by camio a bunch of different directions,aeding to a definite pattern.

The cars dmot interact among themselves and no particular car knows where the other cars are

going.

Physicist Dirac has a discussion of the interferometer problem in hisTih@oRrinciples of Quantum
Mechanics

"Suppose we have a beam of light which is passeddghreame kind of interferometer, that it gets split up into two
components and the two components are subsequently made to interfere. We may . . . take an incident beam consisting
of only a single photon and inquire what will happen to it as it goes thitbegkpparatus. This will present to us the

difficulty of the conflict between the wave and corpuscular theories of light in an acute form.”

He then describes the difficulties, presents some aspects of the theory of superposition of wave
functions and emmsizes how the photon situation differs from that in classical mechanics. Then he
notes the necessity of applying the probability principlertephoton at a time:

"Sometime before the discovery of quantum mechanics people realized that the connexéen bghtvwaves and

photons must be of a statistical character. What they did not clearly realize, however, was that the wave function gives
information about the probability @hephoton being in a particular place and not the probable number of plimtons

that place. The importance of that distinction can be made clear in the following way. Suppose we have a beam of light
consisting of a large number of photons split up into two components of equal intensity [think of the interferometer
illustration herg On the assumption that the intensity of a beam is connected with the probable number of photons in

it, we should have half the total number of photons going into each component. If the two components are now made
to interfere, we should require a photarone component to be able to interfere with one in the other. Sometimes

these two photons would have to annihilate one another and other times they would have to produce four photons. This
would contradict the conservation of energy. The new theorghwdonnects the wave function with probabilities for

one photon, gets over the difficulty by making each photon go pattyeach of the two component8ach photon

then interferes only with itself. Interference between two different photons neves.8¢che Principles of Quantum
Mechanics P.A.M.Dirac, 4th ed., 1958, page®Yy

In other words, this type of interference is noearmass@henomena, like the interference of water
waves that can be observed in a ripple tank. The photon in theeioteeter ends up in one optical

leg or the other, and is somehow directed to the photographic plate in just such a special way that will
contribute to the buildip of a precise interference pattegmen though it may be the only photon in

the apparatusiuring that instant of time.

Understanding Dirac's concern about the conservation of energy is also crucial. Two ordinary waves,
like water waves, can "cancel" each other if they are 180 degrees out of phase. In a ripple tank you
can see two sets of waves egarhing each other and you can note the spot where they would have

the 180 degree phase difference. At that precise spot, the valley of one wave is filled in by the peak of
the other wave, and the water surface ends up at normal height. The phenonatnenisawm and is

called "destructive interference.” It finds practical application in the electronic devices that emit
"antinoise” to make work areas quieter and in antireflection coatings on camera lenses.
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Likewise two photon waves can "cancef'they are 180 degrees out of phase. But people who think
about this, soon find a problem with the concept. Each photoa tligsrete amount of energif.two
photons were to interfere destructively, what happens to their energy? It cannot just disappear.
Mathematically they cancel, but what happens physically? The Conservation of Energy principle is
inviolate. The energy still has to go sopiace. Like two bullets, the two photons cannot just vanish,
not even for an instant. So in quantum mechanics the wavieiipreted to denote thpgobability that

a single photon will appear in a certain place. In quantum technobabble it is called "the expectation
value of an observable.This "gets over the difficulty”, to use Dirac's own words, of the
Conservation of Engy problems that would otherwise be created by both constructive and
destructive interference.

This interpretation has a lot of factual support and has been used very successfully to predict the
outcome of all sorts of extremely varied phenomena. Buiewhi$ a good description efhatnature

does, it leaves us utterly mystified about tloev. How would a single photon, or electron, know

where to hit the photographic plate or detector? Surely it does not compute its own wedies fu

Surely it does natay"Let's see, | am going towards a photographic plate in an interferometer, and
60% of us are supposed to end up here, 35% there, and the other 5% next to that." Surely it does not
know how many photons have already arrived in any particular spou livgee the Designer and

Maker, how could you build something that automatically, and by its very nature, acted this way so
easily and reliably? (Job 38:131)

The mystery gets even deeper when one discovers that the quantum type of intedetlsnce
possible temporally, not just spatially. Note what physicist Mark P. Silverman has to say on this topic:

"The potential for quantum interference exists whenever a particle can propagate from its source to the
detector by alternative spatial pathwaynder experimental conditions such that the exact pathway taken
cannot be known. The archetypal example is the Youngslitvexperiment in which the particle, when
probed, passes through one slit or the other. Unprobed, the resulting particletiisti#bexplicable only

in terms of probability amplitudes that seemingly propagate through both slits. There is a direct temporal
analogue to the twslit experiment in which the linearly superposed amplitudes repéesetalternative
spatial pathways but rather the evolution of alternative indistinguishable events in time. . . .

... he phenomenon of quantum beats . . . is intrinsic to each atom and not a cooperative interaction
between atoms. In other words, the spontaneous emission from singlésabmtsiodulated, but registers

at the detector as one quantum of light at a time; the pattern of beats (measured at one location in real time
or, equivalently, at different spatial locations along an accelerated atomic beam) can nevertheless be built up
by the decay of many such single atoms. This is again the old "mystery" of quantum interference translated
to the time domain: How can independently excited, randomly decaying, noninteracting atoms produce a
pattern of photon arrivals that oscillates ing®riNote that the synchronization required for the beats to

survive ensemble averaging does not imply that emitting atoms communicate with or influence one another.
Rather, an apt analogy, if there be any, would be that of a large number of independeralictmparately

wound and set to the same time by d¢teckmaker."(SeeMore Than One Mystery : Explorations in

Quantum InterferenceMark P. Silverman, 1995, p. 100 to 102, ISBIS&¥-943765)

In Young's experiment the interference pattern is mostyesesin on a screen placed behind the two
slits. The pattern of fringes is stable and varies with spatial poditidmot with time. Of coursé, is
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also possible to map out the interference pattern by spatiallingnone little photon detectdack

and forth behind the two slits, and then plotting the detected intensitysvgpstial position on a

graph. This might be done, for example, when a screen or photographic plate cannot be used. The
graph shows the existence of an interference pattern, llkeclihat is seen on the photographic
plate.In the experiment described above by Silverman, the detector remains in one spatial location,
and the intensity oflpton arrival varies over timanstead of over spatial position. When the

intensity is ploted versus time, a graph showing similar interference effects is produced. Roughly
speaking, the light seems to be winking on and off with the passage of time. The specific
experimental conditions imposed require this to be a temporal manifestation tdréeremce effect.

At the single photon level, this is just as mysterious and counterintuitive as that for Young's double
slit experiment.

Introduction to Intrinsic Spin

Intrinsic spin is a broad and deep subject in Quantum Mechanics. It has no reglimoalousual

everyday world. Within it are the secrets and mysteries of interference, lotteditye Broglie
wavelengthanchond i r ect i onal motion (Apotential so). B
been written on this subject. What followsdés abrief conceptual introduction to the subjatbng

with some exotic practical uses of spin isomers

Beyond Einsteilhas many noitechnical readers and they may need to be reminded of the distinction
between an igopeand an ismer.

nuclear isotopes These are atoms that have the same atomic number (and therefore the same chemical properties), but
different mass. Nowadays, they are in the news a lot over concerns about nuclear waste, dirty bombs, contamination
with "radioactive iodine", cesium 133trontium 90, etc.

nuclear isomers These are atoms that have identical mass and atomic number, but different energy states. They decay
by emission of gamma rays (usually). You rarely see references to them in popular literaturgaimdtheok of
Chemstry of Physicsthey are listed in the isotope tables and have after the mass number.

atomic isobars These are atoms that have identical mass but different atomic number. You will hardly ever see
references to them by this term.

Before plunging intdhis topic, the reader might benefit from a brief perusal of this article:

"Intuitive Concepts for Atomic and Photon Spin Systems”
https://www.academia.edu/122376141/Intuitive_Concepts_for Atomic_and_Photon_Spin_Systems 3 rd_ed

(A caution: Do not cdiuse geometristructurewith quantum mechanicatate The charged electron is based on the
4p spin system, but the quantum mechanétated e si gnat4d oh eigeSed:pl o .
https://www.yaitube.com/watch?v=JFSU9X11w\b¥ Lloyd Watt9

Space/time ratios do not necessarily progress only as a chapggtainin threedimensional space

or as a change @ositionin threedimensional time. They can also progress as a chardjesofion.

The ratio is thus "doing something" even though it is not "going somewhere." This type of activity

will be called "intrinsic spin” and is essentially the same thing as what physicists mean by the term. It
is not the spin "of" something. It is a spaeé ratio that manifests itself mathematically as a

rotation. Spin can be a space/time ratio or a time/space ratio, and may involve multiple dimensions of
either space or time. Such ratios are inherently in motioaréanotion), yet because this motiaa

change of direction, and not of position, atoms can form stable positional relationships with other
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atoms. This allows for the existence of molecules and atomic aggregates in general (material
“things").

In the current vernacular spin is "the ingic angular momentum of an elementary particle or
nucleus, which exists even when the particle is at rest, as distinguished from orbital angular
momentum" KcGraw-Hill Dictionary of Scientific and Technical Tergristh ed., "spin™) Here in
Beyond Einsteimon-local physics al |l Athingsd from photons t
composed of intrinsic spin or mdanephysicistspnayr | y
give them different nameand ascribe different types or origins

0
fi i

If you are having some trouble picturing "intrinsic spin," rest assured you are not alone. It is a
problem for physicists too:

"Although one can try to picture the spin of an electron as analogous to the diurnal rotation of the
Earth about its axis, this i®hreally satisfactory. Higlenergy scattering experiments probing the
internal structure of the electron indicate (in contrast to the proton and neutron) that the electron is
a O6pointd particle composed of noentablimeof fundan
about 10 cm. [10® Angstrom] If one models the electron as a spinning charged sphere of radius
equal to the saealled classical electron radius . . . the resulting linear velocity of a point on the
6equator 6 of t hesceerd tlrewdlocity of light byraffaatar ef over 170. If a

smaller radius is adopted, then the violation of relativity is even greater. No classical model of
electron structure, in fact, has proved adequate. It seems therefore, that spin must simply be
aacepted, and not structurally interpreteddhid Yet It Moves: Strange Systems and Subtle

Questions in Physi¢cdlark P Silverman, 1993, p. 24.7)

"Evidently it is necessary to rotate a particle with intrinsic $pioe, i.e. through g, before its

original physical state is restored. This weird dowakied aspect of intrinsic spin sets it apart

from ordinary angular momentum (and intuition). It cautions us not to attach too literal a meaning
to the word spin. The classical image of a body rotatingtadooaxis is totally inadequate to

describe the peculiar geometrical properties of intrinsic spin. The nature of the spin of a particle
such as an electron has no direct counterpart in the macroscopic world of our experience."
(Quantum Mechani¢$?. C. W.Davies, 1984, p. 83)

". .. the rotation of a spite particle through 360° . . . changes the sign of its spin state . . . . There
appears to be a general requirement that actions which fet gairticles restore original states
completely (such as 36006tations and particle interchanges), must be appkextto recover the
initial state of a spi¥2 system." Quanta: a handbook of concepBBW. Atkins, 2nd ed., p. 268)

"In an introductory treatment of quantum mechanics it is very difficult to greally adequate

account of electron spin . . . . the idea of spin is intimately associated with the concept of rotation,
and yet we do not succeed in demonstrating the connection between spin and ordinary angular
momentum. . . . [certain spin phenomena&] dearly demonstrated in cénensional systems

where ordinary angular momentum cannot even be defined. Since some of the important features
due to spin appear without any reference to ordinary angular momentum, the "intrinsic angular
momentum" associetl with spin must be regarded as oomgof the several aspects demonstrated

by the matter waves of the Dirac theorylhtoduction to Quantum MechanicShalmers W.

Sherwin, 1959, p. 279)

There are two traditional types of intrinsic spin. | refefin as onelimensional and two
dimensional spins:
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1 A onedimensional () spin can be visualized as a disk. The angular displacement required
for one rotation can be computed by the common formulay Sealving forq givesq = S/r
and so one rotation isp@r or simply 2 radians.

1 Atwodimensional (p) spin can be visuakd as a sphere. "The unit used for measuring a solid angle
is the steradian. Since the area of a sphere of unit radius eqpalth4 total solid angle about a
point is 4 steradians" {an Nostrand's Scientific Encycloped@ed., under "angle) Hene, one complete
revolution in the twedimensional sense represents the surface area of a sphere instead of twice the
arc length of a circle. The solid angle for one revolutiog #s4pr?/r2 which reduces to @ steradians.

The 4 spin is the counter iniiive one that seems to have "to go around twice to get back where it
started” (kind of like traversingMobius Loop

C 1= = -
(==> -
A beam from a 1 1
d)'

[
flashlight isusedto g0 .
depict a directional o =
maghitude, The Ifthe flashlight is rotated d
reference system rapidly in a single plane, the
(eye) perceives all ar light intensity seems to vary
nDBtrJ.BE gf ihe light. The irvversely with distance.
e S e e
vary with distance. intensity seems to vary itversedy

with the square of the distance

This type of dstributionis smilar to
that of gravitational motion
Gravitalionis athree dimensonal
distribution of a property called
“intrinsic spir.” [ts intensity also
waties itreer sely with the square of
the dstance

The (uncharged) electron appears to have phepih. It is equivalent to rotational spadaying to
measure its diameter may be an exercise in futility. Other simple particles like the neutron appear to
use the g spin system. The periodicity of the Periodic Table suggestathiasin their simplest

forms(no isomers, isotopes, ionization, etc.) are composed of three orthogonal spin systengs: two 4
spins and one@spin. If you insist on trying to picture this, it would probably be something like a
football (American type) with an eraverend spin imposedn it ( a "bounced football™).

| can just hear some of my readers saying, "So you think the atom is made up of these perpendicular
spinning sphere things. How can spheres be perpendicular?" Perhaps some clarifications are in order
lest the concepts sodm@come mangled beyond all recognition.

Firstly, "orthogonal" is meant in the general sense of "independent”, not in its more restricted
geometric sense of "perpendicular”. The atom can be represented by a set of numbers, say {a,b,c},
where each of theseimbers represents a rotational magnitude (a frequency) and where two of the
numbers, say a and b, each represent a separate rotation ptype 4nd the remaining one

represents a rotation of thp 8/pe. Each make their own special contribution. ¥ @rere missing,

the characteristics it contributes cannot be made up by those that remain (in other words, entire rows
(or columns) of the Periodic Table would disappear).
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Secondly, it is best to think of thg 4otation asONE rotation, not two. It iSONE rotation of the twe
dimensional type. This may seem like a strange concept, but actually you have probably encountered
a very similar concept in high school algebra: complex numbers. A complex humbenisgust

number that is comprised of an ordered p&two real numbers. The two components are kept

separate by the device of multiplying one of thenOdy (usually denoted by the letter i in

mathematical literature and j in electrical engineering literature, whemnventionally used to

denote an element of electric current). A complex number is often written out as &y=\Wersay

it consistsof a real component (x) and an imaginary component (iy). We visualize the real numbers
as members of a numblare. Complex numbers are visualized as members of a nystdrex(called

the "zplane" or "complex plane” or "Gaussian plane").

It is important to understand that the x and y components of a complex number are independent
(orthogonal). For this reason, they are plotted on axes that are perpendicular and only cross at zero.
Sometimes readers confubés use of x and y with thetherx and y thawere used in high school
algebra to map functions. In that case x wasrtlependentariable, and y was thidependent

variable. Readers here probably remember doing many of those y = f(x) graphs. The function, f(x)
maps a value, x, from one real numbee onto another real number line which contains the value y.

If you were to do a similar thing with complex functions, say w = f(z), you would need a complex
planeto represent z, and (usualgmothercomplex plane to represent w (because if w isnatfan of

a complex variable itouldalso be a complex number itself).

The uses and properties of complex humbers are fascinating topics, especially in calculus. And you
will make use of complex numbers if you study quantum mechanics But for now yheseahtial

point is to be able to think of a complex numbeoss number. If you "look under the hood," you

will find two components; you could say that itdsE two-dimensional number. But conceptually, it

is easier to visualize it as one (special) bem

Similarly, the 4 spin is justoNE spin of the twedimensional type.
The dimensional effects of spin are probably most readily manifested in polarization experiments.

Light, which has the equivalent of thp &in system (ordimensional), canngiass through two
crossed polarizers that are in series, but does go through if the polarizers have the same orientation:

Randomly polarizedlight enter s from left. The first polatizer has Randomly polatized li ght enters from Left. The first polatizer has
its polarization axis oriented vertically, and it passes 50% of the its polarization axis orlented vertically, and it passes 50% of the
incomdng light. The now vertically polarizedlight contimies on to incominglight. The now wertically polarizedlight contitnes on to
a second polarizer which dlso has its polarization axis oriented a second polarizer which has its polarization ais orented
verticadly. It passes 100% of the light entering it. hevizemfallyp . It passesmome of the light enteringit.

A beams of atoms, which have the gpin system (twalimensional), can also be polarized. Atoms,
however, behave quitsifferently than light when sent through crossed polarizers in series:
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A heam of stoms from the left enters the first age of a vertical Stern-Gerlach pol arizer
The heam splitsinto a spin up componert and a spin down component. The latter is
blocked off by a baffle

. The remaining spin up beam contimiesinto a second idertical polarizer which is oriented
& beam of at'o,mSﬁm the left mt'm:s the ﬁr,St' stage of & vertical Stem,‘ horizontally. Unlike the case with light, the beam is nof Hocked out by the second
Getlach lea‘ﬂZEf. The beam _Sphts it & spinup component and a Spatl "crossed" polarizer. Instead, it splits into aleft and right portion, the latter being blocked
down component. The latter is Hlocked off by a baffle off by annther batfle

The remairing "spinleft" beam then enters another vertical polarizer stage, which agan

The rema.ininffr sgi.n LEAE beam continies irto a second identical polarizer, splits the beam inta spin up snd spin down componerts.
s100%

which passe the entering beam with no further splitting

The polatization behavior of such stomic beams is consistent with the idea that the 4 spin
is OME two-dimensional spin thet can be repeatedly split into vertical andhorizordal
components. & SternGerlach polarizer can only apply one dimensional filtering and isnot
capable of filtering out the remaining orthogonal component in 4 single stage.

See also:

The Feynman Lectures on PhysiEsymen, Leighton, and Sands, 1965, Vol 3, lecture 5 and
The Structure and Interpretation of Quantum MechariesG. Hughes, 1989, "The Stef@erlach
Experiment”, p. 18.

Spins in ChemistryRoy McWeeny (19700ttp://www.amazon.com/SpifiShemistryDover
Books/dp/0486434869/

Some practicahpplications of spin polarized atoms in the medical field can be found at:

a1 & LISNLI f I NhtthsS/Bn.wikibedlia.argmmikgHyperpolarized gas MRI

=t

Hy per p ol a-8imagrddresoramhce lungnimaging of nsedated infants and young children: a proff
oncept st udDObl0.1006N aigimad.P01770%.00FalissaA. Altes, et al.

(@]

ATransferring orbital and spin atadNewJaurnalofdhysias2(2010pf | i g h
083053nttps://iopsciencéop.org/article/10.1088/1362630/12/8/083053/pdf

As can be inferred from the above articles and applications, an atom can retain a particular spin
polarization for a substantial amount of time. The "relaxation times" of spin polarized atoms are
affeced by the environment. "If the inside walls of the cell are suitably coated, collisions with the
walls have little effect on the spin state of the atoms. . . . For example, for hydrogen atoms bouncing
off teflon walls, tens of thousands of collisions aguired for the magnetic moment of the hydrogen
atom to become disoriented.Qgantum Mechani¢<C. CohenTannoudjietal., 1977, p. 452)

As has already been presented, the idea thatdimensional motion” can be jusNE motion is a

lot easier to \8ualize if the motion is linear, instead of rotational. And again you already have seen
examples, although you probably never thought of them in this way. Next time you watch TV, try to
visualize what is happening to the points of light on the display Wieeoamera zooms in on a scene.
The points of the scene all start moving outward and away from each other, as though they were on
the surface of a (huge) expanding balloon. This happens simultaneously in the vertical and horizontal
dimensions. Note thahis motion is jusONE motion of the twedimensional linear type. This could
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be called "scalar motioa"motion that has no direction. It is simply an "outward" or "away" type of
motion, and can be described with one number like +1. The expansion of tieeddns/a similar
scalar motion, except that it@\E motion of the threglimensional linear type. It is also regarded as
centerless.

Again, using Microsoft Windows on a computer suggests another analogy. To enlarge a viewing
window you can use the fahair click-anddrag operation on an edge. This will enlarge one

dimension of the Window at a time. You can also ehckidrag on a corner and enlarge two

dimensions (height and width) all at once. In other words you can enlarge a Window by using two,
onedimensional motions (drags), or one, tdismensional motion to produce the same effect. Note

that there are four corners and therefore (more generally) four ways to apply the motion. This
reasoning can be extended to enlarging a cube by using thredinmesional motions or one, three
dimensional motion. But note that the cube has eight corners and eight ways of applying the motion to
produce the same effect. (The numeric magnitudes are important when figuring out how the effects of
intrinsic spin presdrthemselves to a spatial reference system.)

The intrinsic spin of the atom opposes the general expansion of the Universe and results in a
phenomena that we call gravitation. It is likewise a scalar motion, but in this case it is a motion that is
"towards (i.e., decreasing spatial separation) rather than "away".

The inverse square forces, commonly known as electric, magnetic, and gravitational forces, all have
different underlying scalar dimensions when treated as motions. Electric appears to be one
dimensional, magnetic is twdimensional, and gravitational is thrdenensional, or at least has a
threedimensional distribution. A factor of ¢ (the speed of light) would be expected to appear when
relating one type to another. The relationship betweentred and magnetic field intensity, for

example, would be expected to be E = ¢ B, which is in fact the case.

Exotic uses of spin isomers

Hold out your hand and put a dime on the tip of your finger. An American dime weighs about 2.3
grams. Now imagine fiting this same weight of a different and special material into a "ray gun". If
you fire this ray gun, it will emit an extremely intense gamma ray pulse. The pulse will look
something like a lightning bolt, except far more powerful. It will release theygguivalent of two
and one half thousamabund bombs.

Sound far fetched? Scientists have been working on the basic technology during the last few years:

X RAYS IN, GAMMA RAYS OUT. A laser is a machine for pumping energy (electrical, light, chemicgl,irtz a

medium (liquid, gas, solid, etc.) whose atoms subsequently relax in a concerted way, producing coherent light. One of
the obstacles to creating asray or gamma laser is the inability to pack enough energy into the medium and have it sit
there bng enough until it can be extracted under the right circumstances. One candidate medium for the job is isomeric
hafnium. In nuclear physics isomers are nuclei that have the same number of neutrons and protons but differ in that for
one nucleus one or moneicleons (protons or neutrons) are placed in an excited state. Physicists . . . begin with a
sample (prepared at Los Alamos) of a metastable/€at lifetime) isomer of HL78 with 4 participating nucleons,
possessing a stored energy of 2.5 MeV. Thén, di transistor triggered by the merest of gate signals, the isomer

material can, with the input of some x rays (amounting to only 1.6% of the output energy), produce induced gamma
emission (IGE); thus x ray energy is stockpiled in the Hf and later eattatthigher gammiay energy. The emitted

rays are not coherent, however, so this is not yet an example of gamma E8n@dllins et al Physical Review

Letters 25 January 1999)
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The energy storage capability fidf-178 is reported variously as illion joules per gram, 2.5 MeV

per atom, and 0.05 exawatt per gram. What does that all mean in common terms? What is one billion
joules? How much energy is in a gram of Hafnium at 2.5 MeV per atom? First, we go to a physics
handbook and look up some corsien factors:

1 Joule = 1 watsecond

1Kilowatt-hour = 3.6 x 10Joule

1MeV = 1.602x10%joule

1kt TNT = 4.184 x 1&J = 2.61x1& MeV
Avagadro's number 6.023 x 20atoms/mole

For the one billion joules we have:

(1x10°J) (A1KwH /3.6 x 16 J) = 2778 kWh
or about 556 kitchen toasters running for 1 hour

To convert that to tons of TNT we use the following:

(1x 1P J) / (4.184 x 1€ J/kt)
=0.239 x 16 kiloton
=0.239 x ton

=478 Ibs. of TNT

And so now you know how to convert the kilowatturs on your electric bill to TNT equivalentk!
But what does the 2.5 MeV per atom come out to?

atomic wt Ht’® = 178
number of atoms in 1 gram Hf = 6.023 x 18° atoms/ 178
= 3.38 x 16! atoms/gram

total MeV per gram at 2.5 MeV per atom
= 3.38 x 168'atoms/gram x 2.5 MeV/atom
= 8.46 x D*!MeV/gram

TNT equivalents

= (8.46 x 18*MeV) / (2.61x16° MeV/kt)
=3.24 x10 kt

=0.324 x 16 kt

=0.324 tons TNT

=648 Ibs. of TNT

So we could say, roughly, that the energy in one gram of the "charged up" isom&e &f tHe
equivalem of about 500 Ibs. of TNT. A 1000 Ib. General Purpose aerial bomb has an explosive
content of about 555 Ibs. ( and, in case you are interested, about 20% of the explosive power is
expended in shattering the steel case). A dime weighs about 2.3 gramus.hypothetical ray gun
would emit a gamma ray burst into the atmosphere with energy greater than that of a 2000 pound
aerial bomb. You would NOT want to hold this thing in your hand and pull the trigger when it is set
ON ANNIHILATE !
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And what about th8.05 exawatt? All it means is that the energy can be emitted extremely quickly,
even faster than light from a flashbulb. It does not just dribble out over a period of time like light
from a flashlight ( 0.5 watt ). A 134 horsepower automobile engineelaredenergy at the rate of

100 kilowatts (100 kJoules per second). An exawatt {watts, or a billion billion watts. So that

represents extremely fast energy delivery!

Nuclear isomers are usually quite unstable from our standpoint. They quicklgamita rays and

go to the ground state. But they are slightly kimgd from the perspective of the atomic world and

so they are called "metastable”. Some unusual ones like Hafnium 178m, havifa maésured in
years. Tantalum 180m has an unusualmtitibn in that its metastable isomeric state has alif@lbf
over one thousand trillion years:

... Tal80m carries a dual distinction. It is the rarest stable isotope occurring in nature and it is the only naturally

occurring exawatt material. Thetaal ground state of Ta80 is 1+ with a halflife of 8.1 hours while the tantalum

nucleus of mass 180 occurring with 0.012% natural abundance isifmerfer, Tal80m. It has an adopted excitation
energy of 75.3 keV and a halflife in excess of 1.2 x 10fddys.
http://www.utdallas.edu/research/quantum/cgeseg3.htm
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Electrostatic Accelerators
Fundamentals and Applications
R. Hellborg (Ed.) (2005) p. 418

a t o miofatomicunacleiccandorm hiyhlyserciied etaptable ptaters,toi o n
isomers. Of particular interest is a class of isomers found in deformed axially symmetric nuclei; these isomers are
among the longesived and have the potential to reach the highest eneigyagrobing their properties, insights into
nuclear structure have been gained. The possibility of stimulated isomer decay may ultimately lead to new forms of

"Hyperdeformed nucletven more distorted than superdeformed nuclei have been found in recent experiments at
Lawrence Berkeley Laboratoryhen two mediunsized nuclei collide oftenter, they can fuse into a highly
spinning, distorted nucleus which then sheds its rotational energy by emitting a series of gamma rays. In the past few
years, researchers have found numerous examples of supergktiouclei, footbalkhaped particles with at®-1

long-to-short axis ratio. But in recent experiments at LBL'di@h Cyclotron, even more oblong-{8-1) nuclei have

apparently been produced. . . . One might expect such highly spinning nuclei terftagmnmediately into two smaller

pieces. Instead, a very small fraction of the hyperdeformed nuclei remain intact and merely get rid of their spins by
emitting gamma rays. "(D.R. LaFosse et al., to appeRhysical Review Letter26 June 1995.)
http://newton.ex.ac.uk/aip/physnews.230.html#1
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"The predominate decay mode of excited nuclear states is by geagraeission. The rate at which this process

occurs is determined largely tiye spins, parities, and excitation energies of the decaying state and of those to which it
is decaying. In particular, the rate is extremely sensitive to the difference in the spins of initial and final states and t
the difference in excitation energieBoth extremely large spin differences and extremely small energy differences can
result in a slowing of the gamnaray emission by many orders of magnitude, resulting in some excited states having
unusually long lifetimes and therefore being termed isame. . Some excited nuclear states represent a drastic

change in shape of the nucleus from the shape of the ground state. In many cases this extremely deformed shape
displays unusual stability. . . . The possibility that nuclei may undergo suddegeshafrshape at high rotational

velocities has spurred searches for isomers with extremely high spin which may also be termed shape isomers."
("Nuclear Isomerism"McGraw-Hill Encyclopedia of Physic®2nd ed., 1993, p. 892)

fiHa f ni u mhts/iwiww.globalsecurity.org/wmd/intro/hafnium.h{mattered quotes_

Nuclear isomers include excited states of nuclei that electromagnetically decay slowly enough for energy storage.
However, he emitted gamma rays of the isomer decay come in a burst. Controlled triggering of the isomer decay allows
stored energy to be released on demand, and nuclear isomers represent a poterdiahst@mergy source. Barriers

to developing a practical ergr source are triggering and production.

The socalled nuclear isomer materials have the theoretical potential for 100 to 1,000 times the energy density of
conventional energetic chemical compounds. These materials are of two varieties: shape isorparssanaess. In

both types, energy is released in the form of gamma rays when the nuclei of the material transition from a higher energy
state to a lower. Nuclear isomers, such as Os187, Yt186, Tal80, and Zn66 have been discussed as possibilities. Nuclear
isomers, such as hafnium 178m2, store in the nucleus 10,000 times as much energy per gram as TNT. . ..

Potential applications range from very hidénsity energetics for propulsion and warheads to-éigrgy and power
density primary sources to a@ds requirements for EM launchers anekdictric propulsion.

There are alsaon-exotic uses of nuclear isomers.. Technetium 99m, for instance, is widely used in
medical diagnostics.hftps://en.wikipedia.org/wiki/Technetii®Om)

References:

https://en.wikipedia.org/wiki/Hafnium_controversy

iSuperbomb ignites science disputiendPemdomgowal eaavi weapon
https://www.sfgate.com/news/article/Superbeimhites sciencedisputePentagof2585695.php

iRot ati onal eearth hutle: b compamtivé studyrwithin three cranking models with different mean
fields and the treat me nHusZhanf, etmla(March20g0) cor r el ati onso, z
https://arxiv.org/pdf/2003.07902

"Atom's core gets peahaped", Andrew Granthttps://www.sciencenews.org/article/atonwegetspearshaped
http://lateralscience.blogspot.com/2012/07/phosphoresuoamralselectrical.htm] T.J. Pearsall (1830) high voltage
experiments on chlorophane

https://en.wikipediarg/wiki/Yrast

fiISuperdeformed bands in 150Gd and 151Tb: Evidence for the influence afl ngtuder states at large
deformations P. Fallon A. Alderson +10 author<. SchiickPublishedPhysics Letters BVolume 218, Issue,26
February 1989, Pages 1342DO0I:10.1016/03762693(89)91404. ,
https://www.sciencedirect.com/scienasicle/abs/pii/0370269389914081

"Strontium76 is one of the Most Deformed Nuclei" (E. Nacher et al., Phys. Rev. Lett. 92, 232501, (2004) page 9)
http://www.ludanopietronero.it/wgcontent/uploads/APSNewsY earphysics05.pdf
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Strontium76 Is One of the Most Deformed Nuclriits ground state and is the most deformed of all nuclei in which
the number of protons (Z) equals the number of neutron

fi Hi RebolutionGamm&kay Spectroscopy and the Fascinating Angul a
M. A. Riley, J. Simpson , E. S. Pahlttps://livrepositoryiverpool.ac.uk/3028989/1/Phys_Scripta_Vers 52_resub.pdf

As can be inferred from the above articles and applications, an atom can retain a particular spin polarization for a
substantial amount of time. The "relaxation times" of spin polarized atomdectedfby the environment. "If the inside
walls of the cell are suitably coated, collisions with the walls have little effect on the spin state of the atoms. . . . For
example, for hydrogen atoms bouncing off teflon walls, tens of thousands of colliorgjaired for the magnetic
moment of the hydrogen atom to become disoriente@uiagtum Mechani¢<C.CoherTannoudji,etal., 1977, p. 452)

Operators, commutation and angulamomentum

Commutation and angular momentum are very important topics in gquanéchanics. But to discuss
them, | have to first say a bit about operators-cemmutative mathematics, and commutators.

An operatoris a mathematical symbol that specifies an operation (some kind of action) on its

operands, which can be a simple numberariable, or a function. For example, the + symbol is the
Aaddition operategsymlas!| iins 2t e 3 mu 5t x3FI6.idbeat i on
symbol d( )/dx is the MidkF¥F2kerenti ation operato

In quantum mechanicthesec al | ed fAobservabl eso are represent
Aln cl assical mechani cs one i %thammensmp dthetetdl t o w
energyW, etc. These are examples of quantities called dynamical variables. In the solution of

practical problems one finds expressions involving these variables, which will give numerical values
under any specified conditions.

In quantum mechanics the dynamical variables play a completely new role. They are converted by a
set of rules into mathemadél operators which then operate on the wave funatib(introduction to
Quantum Mechani¢C. W. Sherwin, 1959, p. 13)

To create a quantum mechanical expression, we write the applicable classical expression and then
convert it into the quantum mechanigalrsion by making certain substitutions. For instance, we may
have a situation where the expression for total energy (kinetic + potential) would be useful.
Classically, it is expressed as:

1

To convert it into a quantum mechanical expression, all we toedolis make the appropriate
substitutions. Usually, we can find these substitutions in any introductory book on quantum
mechanics. They are often given in tabular form:

Dynamical variable: | becomes thiperator.
X X

f(x) f(x)
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Px h/(2p){ ux}/ u
w -h/(2 i pt}/ p
These operators wil l M whchisassumed toexist, and whicvie f unct

assumed to contain all that is knowable about the quantum mechanical system. We would then solve
the resulting equation taegthe particulars.

And so, in this example, we can write the substitutions into the classical expression for total energy.
Wherever we find Axo0 (vdhinah ec lpass it xalnloyhwee gprud n
operator ter mi mdlyo dyy, xmeanshefmullttii pl i cation sy
and so in the resulting equation, you will see
operator, not the usual kind of algebraic variable. The same applies to constamiatiée

However time in quantum mechanics is a parametet,an operatomotan observable.) When we

make the substitution fqg (momentum along the x axis) we note that this term is squared, and so we
have to square the expression that is substituted Wieitwill assume thaY is some function of

position and time and will write that aspect in the usual notatid(ast) It all comes out as:

W AruAx.t Ay, t
- f / }+I'(x)r;,r(x,y:_ﬂ{’__ f’_f*)
Smma ox? 27i Ot

How did physicists arrive at these particular substitutiodg2orically, it came down to noticing

some strong clues, and to addtintuition and effort. The substitutions that worked were retained and
the ones that did not were dropped. (There are also other substitutions applicable to relativistic
systems, electrical and magnetic systems, and so forth.)

But | et 606s red tjustgvant yosto kh@vtwhad an loperator is at this point, and to get an
inkling about how they are used in the mathematics of quantum mechanics. Our ultimate topic is
commutation and angular momentum.

Operators, are, in general, not commutative. Tiiedins that when operators are applied to, say, a
function, the final result will depend on the sequence of the operations. Applying opesatbthen
operatorB, will give a result different from applying opera®and then operatak.

Let 6s peirdieonrtm ctawo oper ati’end® as somexaoepmel akd
happens when we apply the operators in different sequence. We will use multiplication and
differentiation because these are commonly used in quantum mechanics:

multiply by x, then differentiate by x:
x2 +1 gives X +x which then gives $x+1

differentiate by x then multiply by x:
x? +1 gives 2x which then gives 2x

Obviously 3% +1 is not equal to Zx The order or sequence of the operations was important.
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Mathematicians have a spalcword for thedifferencee n t hese resul ts. . It is
Quanta: A Handbook of Concep®. W. Atkins, 2nd ed.,1994, p.-6Q.

i Acommutator of two operator#\ andB is denotedA,B], and is the differencAB-BA. The symboAB means that
operationB is performed first, and is followed by operatianBAimplies thatA precedes.

Two operators are said to commute if their commutator is zero. If a commutator is nonzero, the final result of
performing two operations depends on the orderhiitivthe operations are done: opera#iciollowed by operatior
results in a different outcome from operat®followed byA.

The importance of commutators in quantum mechanics comes from the identification of physical observables with
operatorsnot all of which commute with each other. It turns out that if two operators do not commute with each other,
then the observables they represent cannot be determined simultaneously. . . . The fact that some operators do not
commute with each other is @inipal factor underlying the differences between quantum and classical mechanics."

Angular momentum in quantum mechanics, it turns out, is defined by a set of commutation relations:

Al n guantum mechanics, an angul tarms ofrecset ef tcammuationselatmnesst g e n
Anyset of observables represented by three operators that satisfy the commutatjiyjredén], (and cyclic

permutations of the subscripts) is called an angular momen@umanfa: A Handbook of Concep®.W. Atkins, 2nd

ed., 1994, p. 8)

Customarily, the symboj is used tadenote total angular momentuhis used for orbital angular
momentum, angis used for spin angular momentum. For our purposes we will use the following
cyclic permutations:

[Ix,ly] = |h|z
[Iy,lz] = |h|x
[Iz,lx] = |h|y

For completeness I'll includé’[lg] =0
The former can be written compacily vector notation as:
| x I =ihl

But be careful here. Anyone who knows elementary vector algebra will tell you that the cross product
of a vector with itself is always zero, not something lilke Again, remember, that despite the
appearances|s a vectoloperator, not a classical vector.

Ok. So what is the meaning of something likgy] = ihl;? And why should we care€onsider the
following diagram which shows two results of two rotational displacements that are performed in
different order. The illustration is greatly exaggerated to show the effect, but the results dye equal
valid with small rotations. In the first sequence, pdiR on the surface is rotated around the x axis,
say 30 degrees. This result)i’ followed by a rotation around the y axis, say 60 degrees. Its final
position is B.

For the second sequence we starbedlr again at the original Phe second sequenogtates around

the y axis first by 60 degrees (resulting #) &d this is followed by a 30 degree rotation about the x
axis (resulting in B).
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Thenwe evaluate what has happen#te see that the two final points do not coincide. In other
words, rotatbnal displacements are noommutative. Furthermore, because the two endpoints end up
at the same "latitude", thofferencein the locations (Pand B) could be expressed as a small single
rotation about the z axis. This small rotational displacemeheigeometric equivalent of a

commutator. It is the analogue &f ] = ihlzin quantum mechanics

". .. the difference between two infinitesimal rotations is equivalenstogde infinitesimal

rotation. . . about the axis, which is geometricallplausible. . . . Theeverseargument, that it is
geometrically obvious that the difference is a single rotation, therefore impliesflat [ihl ;.

Hence, the angular momentum commutation relations can be regarded as a direct consequence of
the gemnetrical properties of composite rotation@lolecular Quantum MechanicBeter Atkins,

Ronald Friedman, 4th ed. p. 162)

This also seems like a convenient place to introduce the Pauli spin operators, which express the same
idea:

01 0 10

Let's see what [$S/] evaluates to:

[stsy]: 01 0 - o FI—1 o1
10 10 i 0 10

For this one you'll have to use the rule for matrix multiplication:
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e f +h f+th
I a=2" map = then AB=| ©— =& &
cod g h cet+dz cf+dh
Hence:
1 0 4 0
0 4| 0 i
1 0 1 0
0 - + 0 -
(% o
0 -2
1 0]
il
0 -1
215
Hence,[Sx, S] evaluatesto2iSAnd so, as above, fAthe differenc

rotations is equivalent to a single infinitesimal tata . . . aboutthea x i s 0
| hope this helps educate your intuition about commutators. But what is the significance?

". .. we shall say that an observable is an angular momentum if its operators satisfy these
commutation relations. [main text] Becaudiglae properties of the observables are the same, this
seems to be an appropriate course of action. However the procedure does capture some strange
bedfellows. The electric charge of fundamental particles is described by operators that satisfy the
same st of communicationdic] relations, but should we regar@ ibr imagine i as an angular
momentum? Electron spin is also described by the same set of commungialigidtions, but

should we regardat or imagine i® as an angular momentum? [footnoté{lglecular Quantum
Mechanics Peter Atkins, Ronald Friedman, 4th ed. p.-10Q)

What | hope you will get from this presentation:

1. That spin and angular momentum are very important in quantum mechanics. This reinforces my
suspicion thatomposite rotatios are the basis for the existence of all parti¢f@sotons, electrons,
atoms, etc.y everything).
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2. That complex numbers are used in spin operator representations, and that althouglaspin "
rigorous feature of real Dirac theory . . . it remains hiddeghe matrix formulatioh (Hestenes; See
Effects of Spin)

3. That commutators for angular momentum have an intuitive geomegnipnetation.
4. That quantum mechanical wave equations can be constructed from classical analogues.

5The notion that the mathemati cal machinery of
and unnecessarily cumbersome.

The last point needs s@nelaborationlntrinsic rotations result in a difference with the linear

progression of space/time, and that in turn creates a "thing" that may be observable. In the example
given there, gravitation evolved out of the concept of fundamental rotationsnpheation is that
electrical, magnetic, and gravitational forces can actually arise from the "geometrical properties of
compositaotations” (Atkins, asaboveAnd wi t hin the Aquantum real ma
(due to spin) and have an actuaktedimensional geometry (but it is in thrdanensional time, not

space). These characteristics result in the existence of the whole Periodic Table and all the chemical
relationships that are implied by it. It should be possible to calculate dipolaiaddigole moments,

bond angles, bond energies, bond distances, transition and decay probabilities, and so on from very
fundamental principles based on composite rotations. The methodology would state the problem
directly in terms of s/t ratios), work oute solution with the operations inherent to that realm, and

then translate the results back into the spatial reference system. This would seem to be a more direct
approach than that currently used in quantum mechanics.

Both QM and QED are not actual phyaitheories, like, for example, Newtonian celestial mechanics.
Instead, their development was guided by empirical principles. The math is "invented" and then
experiments are consulted to see which math agrees with teere&pt.This method produces niat

that can lead to practical results, but may also imply some concepts that are physically impossible, or
way off into the weeds.

In other words, the mathematical system of present quantum theory is, like that of

epicycles, unconstrained by any physical principles. Those who have not perceived this have
pointed to its empirical success to justify a claim that all phenomena must be described in
terms of Hilbert spaces, energy levels, etc. This claim (and the gratuitous addition that it
must be interpreted physically in a particular manner) have captured the minds of physicists
for over sixty years. And for those same sixty years, all efforts to get at the nonlinear
‘chromosomes and DNA' underlying that linear mathematics have heen deprecated and
opposed by those practical men who, being concerned only with phenomenology, find in
the present formalism all they need.

The Electron: New Theory and Experimddévid Hestenes, A. Weingartshofét991) p.2
See also the last few paraghs ofinverseness

Fun fact:In the SterrGerlach experimerit spin up (z+)and spin down<{zbeams are combined, they
produce a spin polarization in theyplane not simply "spinlesess”.( missing referenge

For the nathematically inclined, see also "How to Derive the Schrédinger Equation” by David W.
Ward, Feb 2008 ahttp://arxiv.org/PS_cache/physics/pdf/0610/0610121v1 (Q@tie thng that |
realized when reading this article is that the Schrédinger equation actually has the form of a diffusion
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equation, not a wave equatighdiffusion equation uses the second derivative of space, affidsthe
derivative of timewhereas the clagsil wave equation uses the second derivative of space with the
secondlerivative of time.Ref: Engineering Mathematics Handbqalan J. Tuma, 2nd ed., (1978)
210-211)

Effects of Spin

Spin is at the very foundation of certéd@atures of quantum meafas. It offers us a conceptual

basis for the de Broglie wavelength, theialportant interference effects, the Heisenberg uncertainty
principle, and a poorly understoodet | will call "localization". Crucial to the understanding of
these propertieis the idea that spin does not exist independently, but is intimately interrelated to
translational mbon. The (charged) electron has been the most studied in this respect:

"The fact that "spin effects" appear in plane waves implies that one shou&baad "spin" as an independent
kinematical property of the electron, but rather as an essentiat a§jitisdranslational motion.'d Introduction to
Quantum Mechani¢sChalmers W. Sherwin, 1959, p. 300

More recent studies of the Dirac electron theorypbysicist David Hestenes have led to similar
conclusions:

"The Dirac equation has a hidden geometric structure that is made manifest by reformulating it in terms of a real
spacetime algebra. This reveals an essential connection between spin and compérs miath profound

implications for the interpretation of quantum mechanics. Among other things, it suggests that to achieve a complete
interpretation of quantum mechanics, spin should be identified with an intrinsic zitterbewegung."

"A related mystry that has long puzzled me is why Dirac theory is almost universally ignored in studies on the
interpretation of quantum mechanics, despite the fact that the Dirac equation is widely recognized as the most
fundamental equation in quantum mechanicsl hope to convince you that Dirac theory provides us with insights, or
hints at least, that are crucial to understanding quantum mechanics and perhaps to modifying and extending it.
Specifically, | claim that an analysis of Dirac theory supports theviolig propositions:

(P1)Complex numbers are inseparably related to spin in Dirac thédence spin is essential to the interpretation of
guantum mechanics even in Schroedinger theory.

(P2)Bilinear observables are geometric consequences of rotationaridtics, so they are as natural in classical
mechanics as in quantum mechanics

(P3)Electron spin and phase are inseparable kinematic properties of electron rfwtierbewegung)

Later, in a section about spin aditterbewegund"jittering motion"), he offers this comment:

"At last we are ready to grapple with the most profound insight and the deepest mystery in the real Diraththeory:
inseparableconnection between gquantum mechanical phase andBpisflies in the face of conventional wisdom

that phase is an essential feature of quantum mechanics, while spin is a mere detail that can often be ignored. We have
seen that it is a rigorous featwkreal Dirac theory, though it remains hidden in the matrix formulati¢Arinales de

la Fondation Louis de Broglie, Volume 28 na@l 32003, "Mysteries and Insights of Dirac Theory", David Hestenes,

2003; allitalics are his; see aldattp://www.ensmp.fr/aflb/AFLB283/aflb283p367.pdf
http://modelingnts.la.asu.edu/pdf/MysteriesofDirac.ptittp://modelingnts.la.asu.edu/pdf/ZBW_mod.pdf

http://modelingnts.la.asu.edu/pdf/Kinematic.pdf

If you want to know more about David Hestenes' insightasal€onsult the references. | am simply

trying to point out that physicists recognize an intimate connection between spin, translational
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motion, the de Broglie wavelength, and quantum mechanical gflase.on the Dirac equation can
be found atttps://en.wikipedia.org/wiki/Dirac_equatioM | s o, when authors wuse
Dirac equationo or "real vector space", t hink

Such connections wadilbe expected. In the space/time ratio interpretation, intrinsic spin is a
continuous change of direction instead of position, but it qualifies as a "motion" nevertheless. The
motion causes it to not participate in the general expansion "nothing dattime"dhiverseThe

result is a "nonothing” entity that moves with multidimensional linear motion just like that of our
familiar gravitational reference system, and such an entity can therefore come to rest in the context of
that system. The (charged) dlen (4o spin system) is an exampldence, there is clearly a
connectionfiZitterbewequng et ween gravitation (Amoint.i onl ess

If it also moves with an additional ordinary motion, it acquires a de Broglie waveléngth/p).
Note that the wavelength is inversely proportional to momentum which has the space/time
dimensions of4s? and not velocity, which has the dimensi@fis/t. Momentum is regarded as the
product of mass and velocity. In space#tidimensions, that is p = mv 6#s*[=] (t3/s®)(s/t). This is
important because temporal motions are-divactional in the spatial reference system.

When an electron moveswards a s@alled "scattering center", its temporal description is "re

emitted" or "updated"”. (For our purposes a scattering center is some kind of spatial discontinuity; it
might be a dust particle in air or a tiny hole in a metal film.) Thenmessionis necessarily nen

directional and is conceptualized as a spherical wave spreading out in all (spatial) directions.
Physicists use the term "Huygens wavelets" to describe this situation. You can see drawings of them
in almost any introductory college phgsitextbook.

If the electron is directed towards a hole in a thin metal foil, the points around the edge of the hole
(the entire circumference) serve as multiple scattering centers (we will say millions of them). This
results in multiple reemissions and aitiple spherical waves. (Remember that the temporal

description is anywhere/everywhere in the spatial system; three o'clock in the kitchen is also three
o'clock everywhere else in the house. Hence, the single temporal description can be "reused" multiple
times on multiple scattering centers.) If the hole is large compared to the de Broglie wavelength, the
envelopeof all the wavelets looks like one hemispherical wave on the other side of the hole. The
wavelets can also be thought of as producing an inéerée pattern, but if the hole is large, the

pattern is so fine and lacking in contrast that it is normally not visible.

If the hole size is smaller and more comparable to the wavelength, the interference pattern becomes
coarse and is readily seen. A streaf electrons will build up an exposure pattern on a phosphor
screen downstream from the hole that looks like a bullseye archery target-¢dilkedd'Airy disc" is

the bright central spothttps:/en.wikipedia.org/wiki/Airy disk

If the hole is rectangular (a slit), instead of circular, the same arguments apply, but the pattern
appearing on the screen with be that of a slit, not a hole. The image will be surroundedrgutac
"diffraction fringes" instead of the archery tagpattern.(All ordinary images are actually formed
by diffraction; se@ptical PhysicsLipson, Lipson, and Tannhauser, 3rd ed., Chapter 12)

If the round hole is made still smaller, it becomes essentialgcattering enter, and the

illumination beyond the hole becomes (guess what) very uniform and very dim. This is because each
electron will be scattered in a completely random direction.
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So when an electron is diffracted from a hole, its momentum acquires a spraces #ach

electron tends to move radially away (perpendicular) from the original line of motion to various
extents. The amount of uncertainty in this direction is directly related to the size of the hole and the de
Broglie wavelength. The math reduceghe following:

Dx Dp > h/4p

which is the wellknown uncertainty relation. As the hole closes do@ndecreasing) theadial

spread of the momentum increas®&p (ncreasing) and the stream of electrons illuminate a larger and
larger area on the screbayond the hole. Note that tharinula refers specifically tmomentumnot
velocity; the lattehas a "path" and is not particularly important in quantum mechanics; also, because
of spin, momentum and velocity are not necessarily collinear; momenturaantity of motion” is a
better fit to the problem.

As pointed out above, the diffraction occurs even when electrons (or photons) are sent into the
apparatus onatatime. There is no way to predict where any individual electron will go; but the
overall dffraction pattern which builds up after a long exposure is very predictable and very definite.
The overall pattern is determined by quantum mechanical phase, and that, as Hestemetetias po
out, is linked to spin.

Interference arises from the phase & Wavelets combining constructively or destructively. In

guantum mechanics the various phases are described mathematically and then are summed to allow
them to interfere. The square of the resulting amplitude is taken to get the probability density that an
electron will appear in particular place. These are theatter waves", "pilot waves", or "probability
waves" that you read about in the literature of quantum mechanics. They are usually diagrammed as
transverse waves, but keep in mind that "There isudence that matter waves actually consist of
transverse vibrations." (Sherwin, p. 297; for that matter, there is no evidence that there is even a
"propagation velocity" associated with matter waves or de Broglie waves)

These norphysical,abstract, mdtematical matter waves give us a description where the electron is
most likely to be found, or most likely to be absent. But the math alone does not give us a clue about
the underlying reason or mechanism. In advanse wave like a water wavibe most vater will be

found where the wave height (amplitude) is highest. In a longitudinal wave like a sound wave in air,
the most particles will likewise be found where the amplitude is highest. But matter waves aren't
anything "physical” as far as we know. Wisythe "whereness and thereness" or "localization" of an
electron described so effectively by a heap of abstract mathematics?

We suspect that it has something to do with spin, but unfortunately the exact mechanism has so far
eluded description. When we kadbout electrons getting together or avoiding each other, the word
"spin” (instead of charge) enters the conversation. Two electrons can have only two spin orientations
with respect to each other: parallel or antiparallel. There are no intermediateoraduiesitations.

These orientations somehow affect whatll '8acalization”. Here is anexample that has to do with

Fermi holes and Fermi heaps:

"Because of the quantum mechanical effect of spin correlation, two electrons with the same spin canndt dtetie

same point. Thus, a plot of the probability of finding a second electron relative to the location of the first falls to zero
at zero separation. . . . There is a corresponding decrease in amplitude of the wave function for the location of the
second electron, and that wavefunction is close to zero in a small region surrounding the location of the first electron.
This region of almost zero amplitude is #hermi hole in the wavefunction of the second electron.
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