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PREFACE

I came up wath an :dea of how to explan gravity. To compare mv idea with
other theory, I enrolled m a class at the Unmeraty of D'I-Egon to learn
Einstein’s them:r of special relatrmity. I challenged it only to discover it is
mternally consistent Shortly Lllerearter however, 1 did not find general
selativity to be consistent with special relatrmty:

The mconsistency pertamns to special IE].at'[‘.‘it‘i. bemng a umfication of
mechanics with electrodvnamics and Binstein’s failure to include gravity as
part of its unification. Constant bght speed by special relatrosty 13 a homting
condition for matter to neither exceed nor even reach To the contrary, a
present interp::etaﬁon of general relatmty 1z that it includes a sd.ngulaﬁrr
conditton of black holes that became, in the::rn the ongin of cur unerse as
finite and expanding. Even though atephen Hawlma.g redefined the black hole
tor it to emmt Hawlking radiation in order for it to be consistent with the
thermodynamic principle of entropy, the assumption of black holes and the
am.gula.utr. are gemarz]lt a-:u:epted by physicists as established.

If theory 1= provesn, then it is fact mstead of theory Hawking changed his
mind in the 1990: in admitting there i1z Tiable evidence supporting the
exmstence of black holes. I now even understand no modification 12 needed to
unite general relatrrity with special relativity and other physics theonies as well
Although grawmty 12 pi:e.-,em_l'r exchided as one of the fundamental forces of
nature, its solubion has just been overlocked, as I discovered the hink equating
general relativity to special relatrmty and so forth

Cha]]fngm.g theory is not mesely to disprove it; 1t can alzo be a means of
understanding it Other means of undEﬁtandln.g can result as a simphification
of complex :deas, wlich are a mmture of sample ones, and by a step- by-step
understanding of the histoncal development of theorw.

Although the historv of physics prm'ides a means of underatandjn_g aza
step-by-step process, it genera]l‘r contans mathematical language too foreign
tor some of us to understand apart from being taught. There 13 a nultitnde of
languages consisting of different wruts of measurement Thf_-}' contain
newtons, farads, amperes, coulombs, erps and so forth There are even
svstems of dimensionless uruts, such as Plank umits. Such lanpuage could be
forﬂgu to many of us. I have uzed more common lanpuage i this book. Units
of centimeters, “seconds and grams are used along with alpebra and geometry
without the need of caleulas.

Algebra 13 numernical math simplified. Tts simplierty 13 about such symbols
as letters of the alphabet substituted for numbers. For instance, i place of
adding numbers, say 156 and 44, 1n the manner 56 + 44 = 200, chosen letters



are substituted in the manner A + B = C. Instead of multiplvng such
mumbers as 3 and 4 in the manner 3 X 4 = 12, symbels are presented in the
manner AB=C And3X3X3=3"=2Tcanbe represented as C:

There 1z also a convenience of symbolic algebra for solving unknowns.
For mstance, 1if 3A T 4B = 6C and 3A — 4B = IC, then the simple steps of
addition, subtraction, multiphcation, drision and substitution are a means of
obtaming mimernical results. Adding the two equations cbtains

A+ 4B =6C
SA—4B=2C
10A+0=8C
Hence
10A = 8C.

Dividing 10 by 8 and reversing order obtains
C=123A
Substituting the value of C in the onginal equation obtaing
SA+T4B=0C=T73A
4B=T3A-3A=23A
B =0623A

Al numencal values are thus obtamable by obtamming a numencal value of
ather A, B or C.

Geometry 15 also provided in this book The Pythagorean theorem, for
mstance, 15 an example of mwvanant, wlich iz an essential part of relatrmty
theory. Explanation of it according to aleebra 13 that the hypotenuse length C
of a night trangle equals the square root of each perpendicular side length
squared and then added in the manner C' = A* + BY.

To illustrate, consider a larger square (A + B) whereby its side lengths A
+ B are alzo side lengths of four nght trancles. Being that their hrpotenuses
equal the sides of the inner :quare, the area of the mner square iz that of the
outer square minus the area of the four right trangles Hence, instead of C* =
(A +B)* = A? + 2AB + B, the area 2AB of the four right triansles cancels
out.

Note: Smmple steps of additon, subtraction, mmltphcaton and
substitution are here imphed, as left for the reader to apply However, the



math is merely for venfication mstead of understanding of theory: It can be

skipped over i this book reperdwre={ understanding ms itself h:mg-a means
of verihication=rrm=l

A B
15 (A + B)?
A A AB A A
+
B AB BB B
A B A+B

(A + B) - 4[%35] =
A"+ 24B+B —24B =C
A+ =C

A B






1
A MYSTIC HISTORY
IN LIGHT OF PHYSICS

Bene Descartes philosophized, “T think, therefore I am If I am decerved of
my existence, then I must at least be the decerver™ He therefore confirmed lus
exmstence by way of his own awareness of himself.

Am T alone?

Besstance to thoupht and action 15 testimony to an extended emstence of
an objective world 1n which we kve. I am not alone. We therefore exist

I witness emstence but do not seem to know how either 1t or a state of
consciousness 15 posstble. I merely assume we are parts of creation, as from
either a supreme being or what merely exst.

Can there be emstence wathout our awareness of it No matter Never
mind. The mund-matter duahty 1= of no concemn, as this book 1= about the
physical world masmmch as materal existence is comprsed of a substance of
some zort that vanes in shape, size, density and so forth In this regard,
phﬂcrsophers have attempted to explain evervthing emsting n the wodd as
part of a primary substance that became referred to as ether

Suppose all phyzical reality iz mdeed comprized of ether What are its
Properhe-% then” How does it, for mstance, separate from and recombine with
itzelf 1n creating effects of rea_htr* A q1.1’}:|-=ta.t*1u::v.=-_ bﬁng primary mmphes it has no
internal mechanism to bond with other Pﬂﬂla.f‘.' substance except for it
mterau:r_m_g with its other parts. If such interaction 15 relative motion, then the
action must somehow be elastic to mamtan itself, as achion between itself
would othersmze result i a loss of relatrre motion.

Another lkely condition for pomary substance 15 that it needs to be of
mfte content, even if onlv to partally fill mfrute space, for 1t to change
direction by means of elastic collsion instead of spreading apart without a
means to reverse direction to agam mteract with itself The question then
comes to mind as to whether space iz a plenum of ether or a partial vacuum
and ether.

Descartes and other philosophers azsumed space consists of a plenum.
How do vanous densities of matter exsst then if ether iz everywhere identical
i composition?



A plenum does not even have wiggle room for wave action to occur in
the manner sound waves ars cm:pres%ed states of air molecules. The ether as
a plenum 12 thus contrary to the air medum for sound.

It is no wonder that early Greeks deep in thought regarded our world as
illusrve. Az for the plenum, there i speculahon that only circular motion m it
1z posuble. The sensation of free motion in various directions is allowed by
the complewmity of circular paths for our witness of effects.

Descartes alzo assumed all motion 1= circular as a complex system of
vortexes of dmerse sizes and rotational speeds, and he further assumed total
motion 13 conserved, allowed by an exchange of motion between vanous
actions of ether. As for the cu::mplemn of motion, endless possibilities exst by
means of vortexes ﬂmn_g mude other vortezes for vanous relabonships. A
number of hke vortezes i one regon of space can thus be relatrrely more or
less dense than other vortezes m another region of space. Our perception of
the world thus comes about as an eschange of motion between vortexes even
though pnmary substance remains evervwhere in space the same.

The source of all creation is thus already created out of what already
exists ad infinitude. However, whatever existence that we are aware of could
be only part of countless realities. Other parts of existence could, in effect, be
mmisthle to us.

The ether 12 not pres-entlr an:u:epted as scientific becausze of it not bﬂng
venfiable even if it does exmst, but itz non-venfication 13 only part of its
non-acceptance. Being uzeful iz one reason for acceptance, and not b&m_g ahle
to explain cause and effect was a reason Einsten likely considered it az a
hindrance to his mathematical formulation of theorw Hmverer the cause of
gramity 13 e“;plmned m this book with regard to it leadmg to a more complete
conception of cosmology and physics theory wathout disproving presently
established theory itself.

Prezentlr accepted theory iz that our unmerse 1= fimte and expanding
However, there are controversial issues rega.rdm.g the ongin of an expandmg
unmverse. All the mass-enerev of the unmwerse hatmg ezpanded from a tny
volume of space much smaller than the timest atorme particle, for mstance, 1=
contrary to the simgulanty condition of general relatimty that stipulates a black
hole condition of space from which nothing except grawity itzelf is able to
escape. What, then, deterrmnes its acceptance?

One particular reason for its acceptance 13 that it provides a timeline for
testing theory according to observation. Te.-,'h.u.g theory 1z a means of acquinng
more information about the world in which we live. Even if results indicate
the theorvy itzelf iz either falze or mcomplete, it could still be useful for
obtaning farther information of the nature of reality bevond such conditions
as the singulanty.

Thiz book does not d_t._Pute the establishment of theory It 1z mamly a
step-by-step understanding of it according to its histoncal dETE].DPﬂlEﬂt Tt=



progression begins, in the next chapter, from that of Anstotle’s proposal to
that of theomes by Galileo and Descartes After Kepler mathematically
explined how planets, including Barth rotate around the sun, Gahleo used
experimental technique to venfy laws of motion.

The next chapter 13 merel‘r a review of WNewton’s lawz of motion. The
only dizagreement noted of it 13 Newtons refusal to accept the ether as a
means of exp]z_m_mg gravity. He believed itz exmistence can mterfere with the
motion of the planets. However, light speed being constant was not known
during his time, and it 15 how hght can propagate as such through the ether
that renders its feasibﬂltr

Atomic theory also began developmng Along with Newtonian mechames
was Bovle’s law Whereb‘r gas pressure and volume at a parbicular temperature
appears constant Temperarure began bemng ezplaming according to a
substance named calonic, but it E':enma]ljr became refuted in favor of the
ponciple of enerpy conservation, winch became the fust law of
thermodynamics Entropy became 1ts second law;, having siemficance in that it
13 a pa.thcul‘a.t form of energy allowing for observable effect, and inmizible
effect allows for such other explanation as that of gramty being of secondary
effect as vacoum effect.

There was also a wave-particle debate at the time Explaiming hight as
waves propagating through an ethereal medm led to the determmation of its
constant speed. Itz detersmnation i the mneteenth century was nearly the
same as its present determination.

Light speed was also determined the same regardless of Earths speed
around the sun It became ewdent that it was chserved the same speed
regardless of the relatrve speed of the observer. It was explamed by Lorentz,
Einstemn and others as observable as such due to relatme motion causing
change in length and time measurements. Einstein asserted the ether to be
unnecessary for the formmulation of hus theory, but he suggested it smght be
useful for e*ipla:.mﬂ.g it. Waves, for instance, can supenmpose to pass through
undetected whereas a mass particle cannot occupr the same space of another
mass particle.

Az an mternally consistent theorv confirmed by observation, quma]
relatimity umfied the laws of natural motion with electmd‘rnaﬂuca It 15
consistent with conservation of eneroy with a hght modification of Newton's
laws of motion. A particular principle of itz explanation 1s that of covariance.
Any observer mn an mertial state of motion can consider themselves to be
telam‘&h at rest. However, there 15 the so-called clock paradox whereby a
clock that accelerates b leaving and returning iz slower than the one that does
not change m itz relatire motion. However, the paradox 15 explamable as just
that, a paradox regarding acceleration as a wewr—eoreweenon-covanance
u:u:md_mon



General relatmity differs from .-,p-ecial relatrmity because of gravit}' being a
rrerreEEmeenon- covariance form of acceleration. Light speed 15 slower and
variable as such in a gravitational field However, covariance applies in a
different manner for special and general relatmity to unite as one theory, and
for it to therefore unite wath electromagnetizm as well

BEinstein did not recogmze this umfication. He azsumed our unrrerse 12
finite and stable. For it not to confinue to contract by gravity, he inserted a
cosmological constant in bz field equations az a force opposing grawmty
However, lus mathematical formulation still remamed unstable according to
Foedmann and other physicists. When it was discovered that the hght
spectrum of more distant hght 15 red shifted, as to be of less energy, these
other physicists proposed the unrverse 15 finite and exp'andm.g mstead.

A particular part of this ezpanding the::urjr 13 covanance. Observers
percerve themselves at bemng at its center even if they are at its edge. Smmlarly,
there 13 zero net granh at the center of mass. Thua even though there 13 a
singulanty as part of general relatrmty whereby heht speed becomes zero for
not even it to be able to escape, 1t 13 consistent to assume that hght iz unable
to enter the field as well Black holes could be relative. There could be black
holes within black holes for our wisible universe to be one instead of just
contasung them

Although established theorv 1z not refuted i this book, there 12
additional mterpretation of the::u:r Tired Lght theory iz also conmdered to
exist along with big bang theory Tt iz evident that the gravitational constant
drmided by light speed ﬂumem:a]l'. equates with the Hubble constant regarding
the lesser energy per distance of light speed. There 15 also a more accurate
relation equating the rato of grawmtational to electromagnetic force between
the proton and electron.

Another difference of theory i1z with regard to the fine structure
constant. A particular veloaty v that is zbout 137.036 less than Light *peed 13
part of both the Planck constant h and the electromagnetic unit squared v As
to how this lesser constant speed emsts as such has been somewhat c:f a
mystery in itself Some explanations by its onginal founders suggest that it
results from the formation of the atomic structuse being a secondary
mteraction rather than a direct action with hoht The first atomic model bﬂ.
Boht, for mnstance, assumed orbatal speed as circular, but onginators of the
tine structure constant proposed the orbits are elliptical mstead because of
differences in mass and volume.

The book 13 thus a historical explanation of the develop of theory wath
such other posubilities for further consideration as that of merely being an
observable part of an nfinite unrrerse not directly chservable to us.



2
FROM ARISTOTLE TO GALILEO

Circular motion was concerved mn ancient times as drrne, as evadent of stars
orbiting in the heavenly sky above earthly chacs Earthli substance was
considered the center of the unirerse below heavenly stars.

As to ezplamn the pamary source of motion 1t-==e1f Anstotle (384-322 BC)
proposed an Unmeoved Mover = its prcmder What evolved from th.ts
proposal was a theorv of emanation. Later, for mstance, Robert Grosseteste
(1168-1233) and Sant Bonaventure (1217-1274) proposed God first created
luz, a corporeal form of substance that duplicates itself indefinstely Motion
consists as the duplication of form momng az energy waves in all directions.
Lux constitutes the matenal form of substance by reflecting lumen, which is
Light Light iz alio how God mediates between soul: and bodies As nature
takes its course, it 1= not alienated from God, az He intervenes by emanating
light from wathin.

Light, according to Anstotekan physics, 12 thus the essential source of
motion, as 13 distinpuished from earthly substance having no nchnation
whatzoever to move without asmstance. This theory was challenged by John
Philoponus (about 490370 AD)) m asserting matenal substance 1s inchned to
remam n motion without assistance. Thiz idea identifies with mertia whereby
a state of non-acceleration of mass in relatve mobion or at rest maintains
unless it 15 changed by mean: of an external force, such as grawity or a
colbsion from other mass m relative motion. However, even though it was an
maghtful idea for advancing theory, 1t was mstead rejected by theologans wath
more mfluence in favor of the Anstotehan doctoine.

Light, n modern physics, 15 still an essental part of mass. The internal
energy of mass 15 E = mc’. The difference of it from Anstotelian physics 1s
the inert aspect of mass allows relative motion to contime, but light 1z still an
mternal source of change, and there is further distinction of matter and Lght
to consider Matter vares in speed from interacﬁn_g with hight or other matter
whereas ]J._ght only vares mn speed if mowng through matenal media, such as
water of aif, of i a gravitational field If matter changes speed by its
mteraction with keht, both momentum and energy are conserved acco:d_m_g to



either classical mechamiecs or gelatmity theorv (As such, it 13 to be
mathematically venfied in another chapter of this book )

Impetus and Inertia

The modification of Anstotelian 1::1]:\:.'*!1'::q did not fall on deaf ears outsade of
Europe. As dunng the golden age of Mushm academue culture m Persia,
Amicenna (980-1037) concluded motion is an inclnation transferred from the
thrower that does not cease if it occurs wathin a vacuum He obwiously
realized a dectease i motion requires a resistance to it, such as the presence
of air Thiz reiteration of the Philoponus positon identifies with a modem
concept of mertia and momentum in view of empty space, but the plenum
was still embedded in general thought Phj_lopc-mls and Avicenna, for nstance,
both conceded that the power of motion grven to an object to move through a
medum would eventually be used up. Does, then, the Lght moming thtougi
the gravitational fields of the unmerse surrender its energy to them? It 1=
considered i thiz book that it does according to tired light theory.

Samt Thomas Aqunas (1223-1274) and Francis de AMaschia (b. around
1285—d. after 1344) also accepted the idea of motion of matter mamntaimng
until it 15 mmpeded b‘i. the presence of another obyect, or by grawity, but the
idea of matter harm.g inmnate ability to propel itself forward :.ndeﬁ.mt&h with no
additional assistance was proposed by Fe'a.ﬂ Bundan (1295, after 'l.JJS

Bundan proposed that motion grven to an ob]ect from another ob]ect =

sustammed by the object untl passed onto another object. He named thus
mherent property of motion mpetus. He did not identfv J.mpetu._ with the
enerpy of hight, but he did offer a biblical justification for it in interpreting
Genesiz, stating God rested on the Sabbath after He created the world in s
davs. Because God rests, He allows His creation to sustan motion such that
no longer is there any need for Him to replemish it.

Impetus theorr 1z identical to the modern concept of relatrre motion
except that Busridan referred to rest as distinet from moton, as to allow for an
underlving medmm such as the ether for a state of absclute rest for it to be
d.i..'l‘.i.tlgl_'ll*hable from the relatrme motion of all matter moming through it His
theory remams consistent with the modern mechamcal mterpretation of
motion msofar as Bundan even stated impetus 1= proportional to weight times
speed. A heavier object or a faster one thus has more mmpetus, which
compares with more momentum n wiew of modern termunclogy Smce
gramity pr::tnde:- unpetus to mncrease motion towards earthly mass and earthly
mass grves up umpetus to escape from earthly mass, a cannonball fa]]m.g
through a hole through Earth 13 mereased in impetus on the way down to the
center of Earth the same as the cannonball grves up impetus to move up an
equal distance to the surface at the other end. Such analyus later exemplified



such peniodic motion as the free swing of a pendulum and of oscillatory
motion in general The latter was to be theoreticallr developed in the
seventeenth century, but the concept of impetus was mterpieted differently by
other thinkers in the fourteenth century.

MNicole Oresme (1320-1382) maintained mnpetus 15 the temporal qualitr
used up m motion h& the mertness of earthly substance tending toward its
natural place of rest, the Earth, az Anstotle had contended, and as evident of
object: losing motion by fallm_g to the ground. He rurther distinguished
between an impetus given to the motion of the heavenly stars and mmpetus
given to the wolent and accidental motion of earthly events. Howerer, he
a.tgued contrary to Anstotle, that it cannot cause an Db]ect to accelerate to an
mfimte speed even m the vacuum of space because the mpetus 13 spent
duﬂ.ﬂ.g motion, which would be correct if impetus were to be identified as
causing acceleration regarding the vacuum state iof it truly exsts.

Oresme further considered Arclimedes’ pﬂnmple of the lever whereby
the position of a heawier obyect 15 placed nearer to the fulerum for balance. In
mterpreting this principle as applving to the cosmos, Oresme referred to the
Anstotelian idea that earthly substance tends toward the center of the world
where Barth rests. However, the moon, sun and other celestial bodies moving
about indicated to Oresme the center of grawity could shift Thus, it is
posauble Earth can shehtly shift in postion as well He further reazoned,
however, that Earth® movement 1z not proven one way or the other He
further proposed the crtena two equal hypotheses should be the merit of
simphcity, as Copernicus later advocated, but Oresme accepted a stationary
earth in support of the common mterpretation of the Bible at the time.

The Copernican Revolution

While mmpetus theory developed at Paris, France, more eloquent ways of
describing nature developed at Merton College m Osxford, England. Such
scholars as John Dumbleton, Richard Swinehead and Thomas Bradwardine
proposed an abstract system of degrees and latitudes for ana_l'rzu_n.g qualities of
nature, such as hot and cold, and varicus forms of motion according to
qua_tmtr.

The intent of these Oxford scholars was for promiding a mathematical
descoption of processes rather than to claim their abstract calculations were
actual laws of nature. Ther nonetheless, Prm&ded the qu.a_ntttan're means for
mathematically analyzing results of expenment i a.tm‘m.g at such concepts as
constant acceleration and nstantanecus veloaity. Thus 1= particulady true wath
Dommgo DeSoto (1494-15360) applving the calculating techmque of the
mmpetus theories developed at Pans to calculate a mathematical :dea put forth



by Oresme and others that increased speed of falling olyects 1= due to
cotistant icrease m wmpetus.

After this development, Nicholas Copermicus (1473-1343) proposed a
heliocentric scheme whereby planets, imcluding Ea.tr_h revolve a_mund the sun.
Hiz scheme was rejected b".' authorntatree rule, but it was later to be advanced
by Johannes Kepler (1371— lﬁ.:af:l)

Anstarchus of Samos (b. around 310 BC—d. about 230 BC) advocated a
helocentnc system of ]gnu.lzme'cqt mchiding Barth, revolring around the sun.
However, lus scheme was overcome by the lack of knowledge regarding the
condition of parallax.

Parallax 15 the apparent change i postion of an object caused by the
observer moving here and there. The positional change appears greater for
closer objects. Nearby scenery, for mstance, changes rapidly for passengers
locking out the window while :n.1de 2 moving automobdle, whereas a more
gradual change in relative position occurs of more distant mountains. The
change i the relatrre postion of the sun appears not to change emcept for
Earth rotating for dav and night to occur Earth revolves around the sun as
well for a change of seasons. Such sheht change can be interpreted as parallax
of either Barth’s or the sun’: motion. Descoption of the latter iz sometimes
moge complicated. A complex epicvchic system, for mstance, was used for
describing circular paths of planets and the sun revolving around Earth.

Copermicuz did not consider parallax. Apart from it, observations of
astronomers provided more and more data on the relatirely clozer positions of
planets in our own scolar system such that the scheme of circles within circles
for planets moving around Earth was more comphcated. Copermcus thus
proposed the much simpler scheme of Barth cirching the sun. He also asserted
no mternal effects of Barth mowing through space are detectable simce all
relative parts move umformly, which mmples a ponesple of relatrre motion
preceding its propoqal by such other theosists as Galileo and Einstein Galileo
stated the laws of phyvsics are relatrvely the same to all svstems regarding
velocities of mertial motion. It preceded the development of both Newtonian
mechamics and Emstemn’s relatrrity theory.

Publication of Copermens’s book De Eevalutionkur occurred the same vear
of hiz death, but the book was outlawed along with later works by any of its
defenders, inclnding Galileo. Giordino Bruneo (1348-1600) admcate-d for
mstance, an entire world full of solar svstems, and he rurther speculated stars
move relatve to each other but that thet are too distant from us for detection
of their relative motion. However, he was burned at the stake for hus
outspokenness, whereas Gahleo was merely sentenced to confinement for his
defiance of the order.

Copermicus had nonetheless set forth a revolution in thought. Readers in
Italy and elsewhere accepted De Rerolativnbur. Stmon Steven (1348-1620) of
the Netherdands supported the heliocentnic system wath hus book Ds Hn’mELﬁ



published az early as 1608. However, the Copernican system was not favltless,
as celestial data compiled by astronomers mdicated planetary motion was not
of true circles As Copermicus revered the circle as a divine prneiple, his
epicvclic scheme included thirty-four circles. This weakened his argument of
simphesty,. A Copermican revolution had nonetheless bepun. Iromieally,
Johannes Kepler, a so-called mystic who claimed to lhisten with a sensitive ear
to the mmsical harmony of planets in motion, mncluding Barth, was to defend
it

Eepler’s Celestial Scheme

Kepler (1571-1630) was proficient in mathematics. Such skill enabled him to
become an assistant to Tycho Brahe’s (1546-1601) in plotting data of celestial
movement. Brahe had re]ected the he].u:u:enmc system in favor of a stationary
Earth mainly because he could not detect para]]a:: of the stars. He rega.tded
Earth material s an inert condition of natuse However, he did accept a
helocentnic system as applving for all the planets other tha_n Earth revolving
arcund the sun As he mamtained the sun and meoon only revolre about
Earth, it would only be ancther step to include Earth as revc-i\-irlg around the
sun as well.

Kepler studied the data compiled by Brahe and m 1609 proposed three
empincal laws to descobe it (1) planets move i elbptical paths, (2) an equal
area i equal time 1z swept between the sun and a planet, and (3) orbatal
periods squared in ratio to the cube of the planet’s average distance from the

sun are the same for every planet

In view of the first law; an ellipse differs from a circle i that it has two
foei m place of a center A properh of an &]lip.-,e 1z a total distance betoeen
any two straight nes connecting the two foa to anywhere on the penimeter of
the ellipse 12 always the same. As illustrated above, consider 2 pencil mamtams
a taut string between two locations for drawing an ellipse. The length between
the two loc: determemesdetermune the eccentnaty of the ellpse. The total
length of the two upper knes m the above dlustration also equals the total
length of the two lower hnes, and the average of length between either of the
two respective lines 13 also the same as the radms of a arcle If two fom
separate from the center to the edge of the circle, for instance, the circle itself



becomes its diameter. A serms major axis of the ellipse, as the average length of
two foct Iines, thus equals the radins of the otheroase circle.

The second law refers to the distance between the sun and a planet
sweeping the same area per time. The focus positon of the sun iz more
maszve than focus postions of planets for the planets to orbit around the
zun. The second law states the area swept per time between the sun and planet
by the planet’s orbital motion 13 the prn::nduct of the distance of the planet from
the zun and the speed of the planet at itz distance from the sun Planets thus
move faster when closer to the sun for them to maintan the same amount of
area per time.

Note: An ellipse with both its two foci i the center 13 a circle. In any
caze, the arerage lengr_h of the two foa equals the radms of a circle, and arbital
'pffd of a circle 15 the average orbital speed of the ellpse Eecaus-e twice as
much rads has four tmes more area for a penmeter of twice distance, a
twice speed mcrease at half radms takes one-fourth as long to sweep four
times more area, being the same area swept per time.

The ellipses are not the same for each planet, but Kepler determmned a
common property as his third law By it, a p].a.uet’.-, orbital period squared in
ratio to the cube of the planet’s semm major axis as its average distance from
the sun iz the same for all planets. For ssmplicity of caleulation, consider an
Earth’s orbital pericd to be one vear If itz average distance from the sun 1z
alzo deternined as one umt, chosen as such, its orbital period squared in ratio
to its serm major ass cubed i3 one numerical vmit, which allows for a simpler
means of companng the ratios of the other planets with BEarth’s.

The average orbital distance 13 that of the senm major ams The orbital
period 1z orbital distance per orbital speed. Both distance and speed of orhit
deternmne the orbatal penod. A planet wath a senu m.a]c:r axis that 13 torice that
of Earth's has twice the orbatal distance while moving at 2 slororer rate. I
slower by the square root of 2 (for mamtaming area as twice distance squared),
its orhital penod 3 2 accord.m.g to the longer distance) multiphed by the
square root of 2 (according to the slower speed). A pEﬂod ququa.teu:l 15 the
square of 2 multiplied by the square of f the square root of 2: (242)° = 8. The
twice more distance of a semu major ams cubed calculates az 2° = 8, and 8
divided by 8 15 also umity, the same ratio of Earth’s period squared and senu
major axis cubed as umty.

It 1= posuble Kfple:: could have had insight of the laws of nature, but
they were developed in a progressve manner b} other legends of history, as by
Galileo and Newton. According to Newton's mverze square law of gmnh for
mstance, the orbital speed iz the zquare root of Gm/r = =+’ For twice £ it i=
the square root of one-half v*, being consistent with Keplers thurd law:

The mam difference between Keplers and Newton’s formulas 1z that
Newton's 1z more general relating to the forces of nature. For mstance, Gm/ ¢
= v* /¢ 1s that of centripetal acceleration, Gmymy/r = my 1:1—1}2 = m;j:x—;jz 15 that
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of grmti’ potential energy of each mass bem_g toice that of ther knete
energies, and Goym, /'t relates to their centrpetal forces.

Terrestrial Mechanics

Physics tefers to the laws of motion as mechames Complementing the
celestial mechanics of the planets 1s terrestnal mechames. [t= development alzo
connects with gravity, as with determimng the nature of bodies falling to
Earth.

An experiment on gravity was done in the third century BC by Strato in
determining sounds of faling bodies h;thng the ground differ at different
heights of fall He thus surmized an inecrease m speed occurs dunng the fall as
evident of the louder zound of impact from an object fall from a greater
height.

An expeniment in the thuorteenth century was an attempt by Jordanus de
Nemore (1225-1260) to distinguish we:.ghts of objects accordm_g to their
angles of decent w]mle they slide along Pla_nea His theory of postional grawity
and component forces considered work as in relation to the position of a level
apart from where 1t balances i a state of equliboum.

Leonardo da Vina (1452-151%), whose wotk did not all survive except
for his notes, attempted to detem:me if the gravitational fall of an cbyject 12
directly towards the center of Earth He dropped two heavy objects from a
tower m a faled attempt to find a decreased distance of separation.

Da Ving failed to determune the direction of fall because the change in
distance 15 too munute to detect wath the instruments he had available, but he
discovered instead a prramidal imcreased speed of fall in equal intervals of
time mn analogy to counting stairs. However, from his notes, which might not
necessarily reflect what he actually concluded, he incorrectly stated the
distance of fall is proportional to time instead of time-squared.

Oresme, Galleo and others correctly deternmned the distance of fall 12
proportional to itz time squared, but da Vine: mmight have only erred n taking
notes of his findings. To his credit, da Vinei zeems to have been wise to the
ways of nature. For instance, i anticipation of Newton’s third law of motion,
trhereb'r force and the resistance to force are mutually the same, he suggested
air and water counteract with the same amount of force.

Demonstratio, publshed m 1332 by Giovam DBattsta Benedeth
(1530-1390), was a book that attempted to determine the nature of falling
bodies analvtically. Benedetts first assumed bodies of different wesght fall at
the same zate if ther are equal 1n density and composed of the same matenal.
His proposal was contrary to Aristotle’s doctrine that a heavier body falls
faster than does a lighter one, but in a remised edition published m 13534 he
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changed his position to that of bodies of the same material but of different
size do not fall at the same rate.

Perhaps crtics mfluenced Benedetts to change his position, or perhaps
reometrical considerations were apparent. If an object dimides into two or
more parts, for mstance, more mnsde becomes part of the outsde, which 1=
alzo more exposed to atmosphenc conditions. Since only the surface area
cha_n.ges mnstead of total volume of all its parts, this means the mathematical
ratio of volume to its surface area 15 relatvely according to itz zze Smaller
objects thus encounter more frction per surface area to volume or weight,
whach causes them to move more slowly through the atmosphere.

All bodies of mass falling at the same rate could indicate empty space
apart from the atmosphere. However, there could still be a medmm of space
that mass moves freely through by means of adjustment. It would be sumlar
to how an mpulse of momentum moves 2 solid material as wave action. If the
medim iz of identical particles, then momentum of mass 15 = v transferred
from one mass to another However, as it were, for supposedly not knowing
the true nature of mass, Galileo Gahler [1364-1647) theonized instead that all
bodies—regardless of thewr size, weight or matersal they are compnsed offall,
i vacum, at the same rate.

The abstract analvsis of motion at Merton College likely suided Galileo
rather than the works of Benedetts. In any caze, the hrpu::the%: Galileo put
forth provided a means of testing whether the lavs of motion typafy objects as
moving through empty space, as would seem necessary for the planets in the
Copermican system to move unﬂpposed by a medinm Galleo thersfore
expenimented with objects moving along P].a.tuas and took notice of the free
swing of pendulums to discover an appreciable amount of reduced fnction
tends to allow motion to mamtam He thus postulated the first two laws of
motion that Newton would later formulate m hus system of mechamcs wath
regard to the mertia of continual motion and its acceleration as a change m
erther speed or direction, or both.

Galleo made such other contnbutions as to construct td.E.’:EDPE* from
the discoverv of m:a.gmfnng glasses by others. He even examined tenzion of
sm.n_gs n reg:a_td to musc. In order to test the equa]_m of fall between maszzes,
it 13 likelr Galileo performed ezperiments as 1z alleged of him d.toppmg
objects off the leaning tower of Pisa.

Galileo also noted how difficult it 13 to obtain accurate results from such
difficult situations. He seemed to take other results of expenment for granted
as well, but az mdirectly confirmed by other experiment For instance, Pierre
Gaszendi (1392-1665) had directed an empenment to be performed on a
moving ship at sea to find out if an object follows a straight course of the ship
while faling to the foot of the mast His own expenments haning already
venfied his laws of motion, Galileo confidently asserted the object would fall
the same as if the ship did not move.

12



To hiz credit, Galileo truly deserves the acclaim of pioneering the
modern approach of estabh,_]mn_g laws of nature according to cbzervational
tacts rather than by ontologv or abstract concepts of mtution. He 15 given
credit for develu::pm.g the procedure of developing theorv according to

experimental results.
Weighing the Debate

The idea all of space 15 filled with an undetectable medmm iz contrary to the
empincal approach, but the new discoveries do not prove these is an empty
space to move through. It only affirms objects move as though empty space 1=
before them mstead of that it actoally exists before them Moreover, the new
mechamics 13 not a complete Explan-aﬁcm of reality. It does not explamn, for
mstance, how it i3 possible for corporeal matter to attan and mamntain a form
i the manner it does. How; for instance, are elastic collisions possible without
an underlymg force to mamtam matenal form?

Such questions were still bemng pondered. Franeciz Bacon (1361-1626),
for mstance, questioned such concepts az a vacuum state with regard to the
nature of matter If matter consists of indrmdual atoms, then how are they
kept mtact? He concluded atoms need to somehow possess mner qualities b‘r
means of some mta.ng;ble spints ansng from a medum of some sort to
provide cohesion and form He also advocated a poimary role of science 1s to
describe nature according to how it 1= observed.

Another philosopher who did upheld the atomic theory as an internal
mechanism was (Gassendi He offered an atomic theory in mew of pomary
and secondary effects. Secondary effects are of mertia and motion. Inertia iz
necessary to resist penetration and to change the motion of other atoms by
means of direct contact The atoms sometimes combine to produce Tanous
effects, such az for our observable world to be comprized of the secondary
effects ansing from a Pi:imarr source that pnru::«.'lLu:vs-_qt the form and cohesion of
the secondary effects. The prmary source i3 mizbly indetersminable by us even
though it gves nise to the secondary effects that ac-tua]li constitute the natural
world of chservation.

A philosopher who went so far as to advocate a plenum m new of the
concepts of relatre motion and inertia was Rene Descartes (1396-1630). He
was well aware of the implications of these new concepts, but he opposed the
vacuum state. He thus undertook the task of explaming relatrve motion and
such effects az grarit&' in view of a plenum

Since motion through a plenum 15 by reason necessanly circular, the
Cartesian universe contains vorteses that differ in size and rotational speed.
Exch:a_n.ges occur by Hre—prremme—ef=:maller vortexe: mowing at different
speeds in deterﬂumng vanous effects, and the wmbility of the world 1=
determined by the size of our nerves extending from our brains. Our seeing as
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humans is, in fact, dependent on how our brains can comprehend all the many
images our eves allow it to focus on

Descartes further postulated conservation of motion, which 1= similar to
conservation of momentum m that a collision between two maszes resultz in a
change i speed of the greater mass being less than a change i :peed of the
leszer mass. Twice an increase i speed of one half as much mass nullifies a
half decreaze m speed of the twice mass to thus conserve total motion.

With regard to melastic collision, motion can be conzerved with the
creation of heat either as the internal motion of molecules or as radiation, as 15
kght. Kinetic energv does not appear conserved by inelastic colhsion escept
tor it bemng mternalized 1n some other form, such as heat.

What continual motion 1n particular directions mdicates 13 separation of
an 1sclated svstem of fuute size unless there 15 sometln.ng bevond it to reverse
itz internal motion. Interaction wathin a fpute unrverse must thus extend
bevond it to mnfimty

Descartes also proposed an esplanation of gravity whereby smaller
particles accelerating to higher speeds tend to escape from slower, more
massive particles, as to infer pramitational vacuum effect However, it is
contrary to the law of conservation of momentum that requires that whatever
momentum comes i1 15 the same that goes out. Even if hicher speeds are
created from wathin, a recychng effect of equal momenta 12 needed to
mamntan the more general presence of mass-energy.
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3
NEWTONIAN MECHANICS

Although Isaac Newton (1642-1727) has been consdered the founder of
classical Newtoran mec-hamu:.-, there 1 13 nearly no part of 1t, if any, that had not
been considered by someone else. His first two laws of motion, with regard to
momentum and force, are attmbutable to the works of Bunda_n and Galilec.
John Walksz (1616-1703) stated the second law in 1603, and the third law of
motion, with regard to mutual action and reaction, was similanty offered by
Leonardo da Vina (1437-1513) in pointing out that air and water are Equa]}r
resistant to each other Robert Hooke (1633-1703) claimed he had suggested
to Newton the mwerse-square-law of gramty. However, it is not uncommon
for ideas to be mdependentlt thought of by different tluﬂ.LJer-'-t Heorwr such adeas
develop mnto theory 1s what theonists are more apt to be credited wath.

When MNewton became z new member of the Roval Society, he did
consult with Hocke, an elder member uvsing the teleqcu::npe al-:m.g with a
rmx:macc-pe vacuum pump and so forth. Hooke had argued all bodies of mas
move m qrr.zught Lnes untl deflected by some force, and that the attractive
force of grawity 1= stromger at shorter distance from its mass of attraction.
Newton, himself, did adomt that Hooke suggested the mverse square law, but
it was Newton who actually formmulated it according to his own calculus.

Newton stands out nonetheless as outstanding for his contribution in
advancing theorv. It was a comprehensmre formulation of 1deas that resulted in
the unification of Kepler's hehocentric scheme of the solar svstem from which
relative motion and gravity equate as forces of nature. Even though it was to
be modified by the relatmity of space and time, his assumptions of absclute
space and abzolute time z.lu:m.g with conservation of mass were contribution to
a more comprehensie formulation of theory

Laws of Motion

In addition to the concepts of absolute space and absolute ime as a means of
determining events according to standard units of measure, Newton believed

the materal content of the universe always stays the same amount. It does not
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change by being in relative motion, under the influence of gravity, or by any
means whatsoever From this conservation of mass and assuming space and
time are abzolutes, he postulated three laws of motion:

1. Law of mnertia: objects m a non-accelerating state of relatrve motion
or at rest remain a3 such until they are acted on by an external force,
such az by either gramity or collizion with other mass.

2. Force is the product of a mass m and 1ts acceleration a per time t with
regard to acceleration.

-

3. An equal and opposite reaction occurs with every action.

The law of inertia iz expressed as the product of a mass m and its
velocity v as momentum P. Hence, the first law 15 according to the equation P
= mwv. By this law, momentum remains unchanged until acted on by another
mass or external force.

With regard to the second law, the amount of force F used to change
momentum 13 the product of mass m and acceleration a, according to the
equation F = ma. Acceleration itzelf 12 either a change i veloaity, either of
speed or direction, or of both, per time. In ratio to mass, it 15 posable that a
quick enough fly emert: more force from changing speed than someone
throwing a brick. However, since the bock has far more mass than the fly, it
gener“a.]l\ has more force than does the

Smce veloaty mecludes both direction and speed, the change m veloaty
can either be a u:ha_nge in speed or a ch'a.ﬂ_ge i direction or a change in both
direction and speed. A rocket ﬂlm'mg i a acrcle, for mstance, constantly
accelerates by means of constant force. The rocket can a.lsc: conqt“anth
INCrease m qued by more force mncreasmg the rate of curcular acceleration.

Gallec had prmc:ru._h established these first towo laws. Newton added
the third one: the law of mutual force. Hence, if a force acts on a mass, the
mass reacts with an equal and opposite force for a change in momentum of
the rocket cansed by the rocket fuel to tesult in an equal amount of change
momentum of the rocket fuel i the opposite direction, as the rocket fuel
would othersise be mnexhaustible.

From mmutual action and reachon between masszes 13 conservation of
momentum. Conservation means staying the same, and conservation of
momentum means total momentum of all mass i any pa.th-cula_t direction
never changes by the action of one mass on another. The zction can either be
a colhsion of two or more masses or a force such as gravity. If a greater mass
collides wath a lesser mass, conservation of total momentum of the action 1=
mamtamed by the change in veloaty of the greater mass in one direction
beng r&latrrel'r small and the u:hz_nge m veloety of the lesser mass in the
opposite dizection bemg relatrvely large. The mutual changes i each of the
momenta 15 according to the equation

16



M(Av) = m(AV)

Change m veloaty of the preater mass 13 thus less than the smaller mass.

Consider our moon orbiting Barth, as depicted above, as an example of how
equal changes 1n momentum of masses result because of their gravitational
mfluence on each other being mutual In thiz case, a relatively slower moving
Earth being more massive than the moon results i a change in direction of
the moon being a greater change i velocity at a greater speed. The moon's
orbit around Barth is thus a relatively la_rz-e -:"_1_1'._1_1131: path, while Earth orbats
within a small circular 1:uath of the la_rger one. As to why the Earth’ path does

not acrcle the moon, it 15 because Earth 15 too slow ch anging its direction at
each new position of the moon.

Centripetal Acceleration

Centripetal acceleration 1z constant change in direction resulting in a circular
path. Newton fornmlated it mathematically, but he delaved the p.:t.:n]_-::ahc'n of
his work untl 1974, Chnstian Huvgens Ic_fmulated it md-ependend; for his
publication of it 1 1673, but it was Newton who used it for the umification of
celestial and terrestrial mechanics.

Consider, as by Newton’s first two laws of motion, how a particle tends
to move mn a *ttzugl‘t path, but 1t actually moves Penﬂl"er v mstead around a
frzed P-::njrt because of a -.er'tupetal force constantly Z.Ct'lI"'U' on the particle in
changing its direction. The ._Ef'tnpetal force 1s any agent, such as grawmty or
whatever, preventing the particle from escapmng its orbit.

Centripetal acceleration 13 a particular form of acceleration equating to
any form of acceleration generally expressed by the equation
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Accordingly, magmitudes v and t of v/t zelate to centripetal acceleration as
changes n v and t Tiwice v results i one-half t at one-fourth the distance of
acceleration, being that the latter half of constant speed change 1z twice as fast.
According to v/, a constant rate of change in direction around a circle of
radms 1 12 such that twice orbatal speed results m twice as much orbatal
distance, but a constant decreaze in one direction is countered by a constant
mereaze m the perpendicular direction. Simular to the general .equatin::ﬂ of
acceleration, a change m direction at half distance r results m twace as much
change m speed of a particular direction per time t, such that twice speed v
results in four times as much acceleration at the same rads © Tice change
m speed dunng half tme t smply results mn the same twice as much
acceleration as does the half distance of acceleration from one-half radius.
A geometnical interpretation 1z according to the dlustration below

[]

=l

As tllustrated above, a system moves along the arc at constant speed van
time T from initial Telcmtr v; to a fnal veloaty v, mn relabon to toangles.
BRadius 1, an extended tangent from it to the nghtJ and a radios 1; extended to
the tangent of r; form a night tnangle. Another right tnangle forms from the
extension of the tangent of ; to the tangent of 1,. Because of the commeon
vertex at the right it 13 a smaller upside down and similar-right-trangle. All
ratios of the corresponding parts thus equate. Because distance results from
duration of speed, the wector directions v, and v, are representative of both
distance and velocity. The other leg of triangle wath legs v and v; 1z a vector
direction pomnting towards the center of the circle to represent a change in
velocity, and it 1z thus denoted as Aw The rato of r; T Av and x + v; of the
larger night tnangle 1= the same ratio of the smaller one, Av and v, such that

x+ v

r A4
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The values =, v; and v; are mterpreted as either speed or distance for x +
and 7; to relate respectively as v and vT, where T 13 the time of acceleration.
Thesze relations are according to a smaller distance during a less time of
acceleration. For the smallest possible angle between radn, the arc between
and 1; converges with kne segments s and v; at the hout for shortest time of

acceleration to equate mn the manner

Centrpetal acceleration thus equals a constant change 1 direction towards the
center of the crcle.

Inverse Square Law from Kepler’s Celestial Scheme

Smce force 1z defined as F = ma, centnipetal force srmlarly equates as

Note: F, increases for smaller £, as for faster change m direction at the
same speed around a smaller circle.

Another force is gravitational which is also partly centnpetal with regard
to it mantaiming orbital motion. This connection was the means that enabled
Newton to umfy Keplers celestial scheme with the forces of nature for
formulating a 'thE'Dﬂ of gravity.

Newton derved his foromla of gravity by means of caleulus, as he was
one of itz founders, but the foromla can also be degived in 2 manner
consistent with Keplers Planeta.tr laws of motion.

Kepler’s third law, m particular, relates the planetary orbits m our solar
system. Accordingly, the period squared of any d]lptu:al orbit equals the cube
of the mean distance of the planet from the sun. The ratio of the tme- squa_red
of Earth’s revolution around the sun to a cube of itz distance from the sun (as
from Earth’s center of mass to the sun’s center of mass) 15 thus the same as
that of anv other planet in the solar svstem.

Kepler’s third law in mathematical terms 1=

A = kr
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The letter k represents a constant of proportionality for the proportionality
between the period of revolution squared and mean radins r-cubed of the semm
major axis of an E]]lptll'_'al orbit

If the elipse i1z a circle, which itz average equates to, then r 1=
reprezentatrve of a circle. Az for simpheity; let the distance of orbat be that
alor]_g the aircumference of a cirele such that the orbatal distance 13 the mumber
T PJ.J ﬂ'.lJ.'L].ﬁPllE'd by twice the radms r of the circle. (An average lencth of the
two foci of an -E']]J.PE-E' eeewemcquates a3 a radms of a m.tcle such that a circle 12
truly representatrve of the average distance of an ellipse, whereby the two fom
have converged to the same position. )

The time or pencd of revolution of the planet can al:o be expressed in
terms of distance drnded by orbstal speed v in the manner

2nr
A=—
v

Squaring and combining equations results as

an'y’ 3
= kr

A=

Multiplving the last towro sides of the previous equation by v*, and by drmding 1t
brk and ¢, results as

_ 4"_.

kr

Centripetal acceleration according to Kepler's scheme 15 thus proportional to
Multiplving both sides by m relates to centripetal force in the manner
"‘I‘"i,': -11':21:'1

F = — =

I r Ekr

Since £ 18 a2 common distance separating the combined forces of masses m,
and m,, they combine by multiplication for the total force to equate mn the

manner

am'm -1-T[:I:'1__ 167'm m, Gm m._
F = — ® — = — = —
g kr kr Ly

This equation expresses Newtons general form of the mverse-zquare-law of
gravity, with G as a constant of proportionahty m place of 16n*/K. Its
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determined value 1z 6.67428(27)

| x 107 cubic centimeters per grams and per
seconds squared.

Explaining Gravity

Newton was not content with his mverse square law of grawity only explammng
action of one mass on another as l::u:l:un:ir]_g at a distance. He considered it as
mcomplete and he attempted to explam it more completely m manner of a
contignous action of masses affecting the space between them for action
between masses to somehow result in their muteal attractions.

Although Newton attempted to explain gramity according to an agent
acting between mass for contiguous action to occur, he was stll reluctant to
recopmize an ether filled space as the medium for wave action. He regarded its
presence as an obstacle to the free movement of planets and the natural
motion of mass n general unless it could be rare m content.

MNewton probablr would have reconsidered the ether if he had known
that photons of hght move through a so-called vacuum space at the same
speed. How 13 that possible without some kind of equiliboum condition of a
medum? He did consider extremely rapid movmg particles of mnute mass
can emst for mnternal elasticity of containment. In theory, a particle of less
mass can have a greater speed while it moves with the same momentum as
does a more massive but slower-moming particle. An mternal contamment of
the smaller but faster mowmng particles equally acting in all directions apamst
larger but slower mowming particles 15 in comphance with conservation of
momentum  They can be mamtamed as equiibrium states according to
contamment by reflection of other particles Inner particles can also be
divided into even smaller particles allowed to escape. However, for
eravitational effect, there then needs to be a reverse process,

The smaller particles that escape could be in an equilibnium state that is
lesz detectable by a greater amount of them interacting with themselves. The
reverse process could be a zhghter tendency of them to umite by melastic
collsion with larper particles. It iz thus possible for there to be a greater
wreerenumber of faster-smaller particles ocutward pushing slowerlarger
particles mrward.

Descartes had proposed an explanation of gravity whereby smaller, less
massive particles would be accelerated to faster speeds for them to escape
from the presence of more massve particles However, Newton’s laws of
motion, according to lus attempt to explam gravity according to direct action
between particles instead of action at a distance does not allow for a collision
of one mass on another to result in one bemng pulled baclkward.

Another possibility to consider 15 that of wave effect mstead of particle
effect are part of the process. Whereas particles of matter cannot occupy the
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same space, waves supenmpose for immisble effect of passing through an
equiibrium state of emstence. The emistence of the equilibrium state, as
mchasrre of thus poeﬂh:_htr 1% explamable according to the ponciples of
entropy and covanance. The latter iz that of relatity theorv. The formeriz a
particular form of energy conservation au:::::»rdm.g to the second law of
thermodynamics.

A Galilean Interpretation

The relatmistic modification of Newton’s mwerse square law still mamtains it
as an essential part of theorv. Another part of it 13 an explanation of gramty
according to Galileos ponciple all bodies of mass fall through the vacuum of
space towards Barth at the same rate It indicates gravity for each part of mass
1z proportional to the amount of mass gramtating However, the numencal
calculation depends on a chosen umt of mass, as illustrated below of two
maszes each drmided into three equal parts.

The total mnteraction of gravity between masses 15 thus amply a number of
parts of one mass multphed by a number of parts of another mass of equal
magmitude. It relates to Newton wmverse-square-law of gravity i the manner

GM m_ M .,' m L'

oo Jiom) _ (m)ed) _ (m)(ev]

p r r

Three mass parts multiphed by three other mass parts thus equal nne
l:enmpetal forces even though their speeds of centrpetal acceleration only
merease by the square root of 3.

Note: the increased speed 13 the same for any two tople-mass quantities.
What does change to mamtain the same amount of actual enersy i3 the
mumernical value of the pramtational constant G because of the difference in
chosen umits of measure. The numerical value of the gramtational constant G
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needs to be three times less for only a change in the namencal value of mass.
Similar conditions apply regarding chosen units of time and distance.

The same condition apples to the measure of electnic charge, but it can
differ i actual values of internal parts because of positve and nepatve
charges combining to neutrahze each other Quarks mside the nucleus of the
atom, for mstance, have one-third az much charge as 1z detected of more
general particles of nature. The comparison of gravity with electric charge 1=
here considered az a means iupart of companng them

It rmght seem posable m theory for grantahonal force to decrease or
inecrease m value in that grantahu:mal force would cancel out if all mas
became evenly distnbuted throughout the unmerse. However, there 15 still LhE
mternal force of grawmty holding mdmmdual particles t:::gether along with
electromagnetic force. A decrease m radms of the particles zesults m a
recprocal mcrease in distance between the centers of pa.f.ti-:leq As long as
average density of mass stays the same, conservation of gtmtauonal force
apples. HDWETEI bemng in such an Eqm.hbﬂunl state of order 1s contrary to
conservation of entmpr applving to the detection of disorder whereby the
thermal radiation of two objects of the same temperature cannot d.u:etﬂ}
change the amount of heat of the other

Kinematics

An escape speed from gramtational mass M as part of Newton's mverse

square law relates i the manner

.|;:-
-]

The escape speed 13 thus the square root of 2 more than the orbatal speed.

This relation iz explainable in terms of kinetic energy. The word kinetic
derives from the Greek word &imesir that means motion, but 1t was not apphed
until a much later tme, as about 1830 by Lord Kelnn. Its concept was atill
aware of much earher

Gottfried Letbmiz (1646-1716) called the enersvy of motion wis viva,
meaning the lmng force. Willem's Iacu::h Gravesande (1688-1742) dlqcm'ered
the Penetl:anc-ﬂ of clav by equal weights that are d_topped from different
heights 12 1 proportion to the difference in speeds squared of each xnmght
Ermbe du Chatelet (1706-1749) explained this result as work energy of the
change i speed of mass used to move a mass quantty the distance
proportional to the mertial resistance causing the change m speed.

With calculus, Joseph Lagrange (1736-1813) found i 1811 that there 15
an additional difference of force o’ and a potential energy of momentum mw
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by a factor of 2. A factor ¥: for kinetic enerer K = [} rm came from
Gustave Cornohs (1782-1843) m 1829, though a kinetic the::rfr of gases was
developed earher by _]uh:a.tm Bernoulh (1667-1748) in accordance with
Newtons laws of motion.

Conszider a movable partition separating two gases mto equal volumes of
cubic space. Bach gas has the same mumber of molecules, but molecules of
one gaz have only one fourth the mass mowing at twice the 4peed on the
average than does the more masave molecules of the other gas. Since (1/2)
m{2v)* = (1/2) —'1~rnf|1 the gases have the same knetic energy; and since
Dn&toutth mass at twice speed stokes the partbon twice as often, the
momentum of action on both sides of the partition per time of action 1z the
zame, such that the Partitiu:m does not move.

Con*en“anon of kanetic enerev of elastic colhsion 15 proven wath three
equations according to Newton's laws of motion:

(1a) {ﬂm}vl +my, = (mn)vs + mv,

- 1 2,12 1 2 12
(2a) —(n m}v1 +omy, = —(nm) v, +5my,
(3a) vov, =V, -V,

Accordingly, n denotes any positrve real mumber such that the product am
denctes any mass quantty as proportional to m The left sades of equations
(lz) and (2a) represent the momentum and kinetic enerpes of the masses
before colbision. The nght mides of these equations represent the same after
colbizion: velocities v and v are before elastic collision, and velocities w5 and
v, are after colhsion Equation (3a) defines elastic collision such that the
difference in relatire speed between masses remains the same after collision as
before collision, but they have been reversed in their onginal directions.

Equations (1a) and (Za) are drnded by m, and both sides of equation (2a)
are multiplied by 2 for simplification, obtaining

(1b) nv v_ = nv v
e 1 t 2 3 T 4
(Zb) :ru: + b =nv_+v,

: 3 4
(3b) v, -V =V, —7

o 1 2 s s

To prove kinetic energv 13 conserved m elastic collizion, the task iz to derwe
equation (2a) from equations (1b) and (3b).
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Equation (1b) rearranges by subtracting v; and nv; from both sides of 1t
to obtain

ne —nv,=v
1 3 4

_uq
'J‘il('Ll - 1-'-'3)— IP_I —'L:

By dmding both sides of the resultng equation by (v, —v3), a solution of n1s

obtained as

Bearranging equation (3b) by adding v; and v; to both sides of it obtams
vt =v, +v

2

Dividing both sides of it by (v + ;) obtamns

The product of the two solutions n and (1) grves

e U o uf—rf
(Ln = [ e ] . [ . ] =

Multiplying by (v, —v;%) obtains

ba o ba

— -.2 1
—1/4 (5

[N BN ]

12 —_— 1
m,»l nwv
Adding avs + v to both sides of this result ebtmcbtan

2
m.:1+1:

[ I i ]

2 2
=nv_ +v
3 4

Multsplying both sides by m/2 obtains
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1 2,012 1 2,01 2
—(n m}v1 +omy, = T(mn]L'E + mv,

(2a) 1z thereby denved from (la) and (3a) in proving conservation of kmetic
enerey in elastic collizion from the mnsen‘ahcn law of momentum and the
difference mn relatrre “P-E‘ECL after collizion.

Conservation of kmetic enerpv i1z mamtamed by elastic collision n
manner of also conserming relative motion. Tiwice mass changes the relate
speed of the other mass twice as much by decreasing its relative speed half as
much The total increaze in speed of one mass 15 thus the same as the total
decrease i speed of the other mass.

Contrary to this analvsis 13 inelastic collizion whereby relative motion
between mass appears to decrease. However, an melastic collision iz merely
more complex, mvolving such internal motion related to heat and emussion of
such electromagnetic radiation as light.

There are also conditions of relatmity theory to consider rega_rdm.g the
difference between mass and energm. -{ccn::rdmg to special relatraty there 13 an
exchange of mass between one mass as part of the exchange of momentum
for less mcrease i speed. The exchange 1z thus partly melastc whereby
conservation of kinetic energy 1z even more complex. Moreover, there 15 an
mcrease i mass per mcrease m speed such that a mass needs to merease to
mfmnty to obtain hght speed. In other words, 1t takes an infirmte amount of
mass to collide and be absorbed for all of it to reach light speed.

Mass 1= thus a particular form of energy that converts to or from another
form of energy such as hght For conservation of mass to apply, another form
of energy, if not light itself, needs to convert into mass Newton did theorize
mass cotwerts to light and wece versa. It becomes relevant with regard to
uniting gravity with electromagnetisim. Light iz electromagnetic enerey
Gravitational energy iz mimular but also conditional to an equivalence poneciple
of gravtational and mnertial mass according to both Newtoman Mechames and
relatmty theory.

The relanntf. between lght and mass 1= al:o more complex regarding
melastic collision. For instance, according to special relatrity, no conservation
of momentum occurs of an elastic collision of a mass mc:reasmg n relatrre
motion by completely reflecting a photon m the opposite directon. For
matance, if mass m at gest obtains three-fifth Light speed by absorhing a
photon, 1t cannot, according to special relatrmity, obtan si=- Afth Light speed by
completely reflecting the photon to move 1n the oppostte direction.

It 1= not that a photon can be completely absorbed by mass; 1t 1s that the
absorption 15 conditional to a Doppler effect whereby the amount of
absorption and reflection of the photon 1= in proportion to the difference m
velocities of the two mnteracting particles, whether the two particles are both
material particles or one iz that of light enerow
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It 1= also noted that the amount of light absorption 15 alzo dependent on
such other factor: as color For instance, if it 13 posuble for a substance to
exist az pure black, then it supposedly would absorh a photon in its enbirety
according to more complex conditions apart from relative motion. Smn_l'aﬂ'.
pure white substance would reflect the photu::n m itz entirety. However, that 12
assurmng pure white color can emst for it not to change ]’.‘ﬁ either absorption
or reflection of hght.
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14
KINEMATICS ATOMS
AND THERMODYNAMICS

Sometime in the tharteenth century Giles of Rome (b. before 12474 1316)
proposed an atonmc theory an:-:u::rdm.g to a condition that no form of matter
exists smaller than 2 minimal quantity of substance. He tred to support his
theory with the mm esngahon of a vacuum state. He was unable to venfy lus
1'_he~orr but mvestigations of the vacuum state continued, eventually leadm._g to
B-::rrle’s Law; the kinetic theory of gasses, develop:nent of che::msm laws of
ﬂle:rﬂlod}'na:ms& and the classical theory of the atom.

Boyle’s Law

Giovanm Batiste Belam (1582-1666) debated with Galleo on how to explain
vacuum effects. In the year 1620 ﬂ:te debate focused on air weight It was
known water could flow higher up from a vessel through a tube lving over a
hill However, if the top of the vessel was sealed, partial vacuum occurred at
the top of the veszel from leaked water at the bottom, as to restrict the water
from flowing through the tube. It was suggested by Gakileo there are attractre
force: between the water and the vessel whereas Beliand helieved the cause
was outside air pressure on the water attempting to come out of the tube atits
other end. Behani was correct, as further inwestigation of vacuum states led to
such new imventions as the mercury barometer by Evangelista Torricelli
(1600-1647) and the air pump by Otto von Gueriche [ ].61]'2—1636)1

Torﬁ-:e]]; used the barometer to compare air pressure at sea level to its
pressure hugher up m the mountains He not only found a difference; he
further discovered the pressure changes wath a change m the weather With
mercury thirteen times denser than air, 1t 15 able to create a vacuum m a tube
that vanes according to present pressure of f the atmosphere.

Guerniche mvented the air pump to PdeuCE more vacuum in order to
measure more work capa-ntr of cutside air pressure. The outcome was him

using the barometer in 1660 for forecasting the weather He also published
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books, which Bovle read, defending the vacuum state of existence accepted by
Galileo and Newton and opposed by Descartes.

More expenimental results cccurred in England with Henrv Power
(1623-1670) and Richard Townely (1629-1707) more generally venfring the
E‘DhHIIE—PIESEUIE—PIDdUEt constant occurnng at vanous alttudes. Bovle then
proposed, m 1662, the law that the product of volume V and pressure p of 2
gas being constant at a particular temperature iz expressed by the equation pV
= k [(Alzo, m France, thiz law wa: proposzed m 1676 by Edme Mariotts (d
1684).)

The constancy of pressure per volume relates to Newton®s laws of
motion m that a sphere wath twice the radius of another has eight times more
volume, four ttmes more surface area, and twice the average distance for a
particle to reach the surface for it to collide half as often. The mtenuty of
collsions in the larger sphere i relation to twice distance and four times more
surface area 1z thus one-eighth as much pressure. Simce the decrease mn
pressure 13 the same as the ncrease n volume, their product 13 the same for all
spheres.

What followed from Bovle’s law 13 wavs of relating heat and temperature.
Although the motion of atoms or molecules causes them whatehe—iems
physicists essentially knew about them was in relation tors heat, as a quantty
contaned of mass and temperatures 15 a qualitatrre measure of how much a
particular substance such as mercury expands i relation to heat absorbed, but
Bovles law indicated a way of undetatznd_m_g them i mechanical terms of
relative motion and mass.

As was noted, constancy of pressure per volume 1s explamable au:u:ordmg
to kinematics. Da.tuel Bernoull (1700-1782) mutiated the kinetic theory of
gases alon.g with his stady of hydroetatice. Bernoulk advocated a mechanical
theory i analyzing the kinematics of molecules in wiew of particle collisions
de*p.tte a general regard at the time that such a process 15 too simple to resolve
the more complex natuge of reahty.

Although the pressure per volume constant was deterrmned constant for
a particular temperature, 1t was still questionable as to whether the constant k
1z the same for different temperatures Guillanme Amontons (1663-1703)
toresaw the ideal gas law pV = nkT before it became published in a 1702
paper stating the product of pressure p and volume V iz the product of
temperature T for the same constant k such that either pressure, volume or
both increase with the increase in temperature. He further considered the zero
temperature i relation to zero pressure, which anticipated an absolute
temperature scale established about a century and a half later.

Another form of the law; Charles’ lav: became the law of volumes
whereby the volume of the gas contammer increazes with temperature mstead
of an mecrease i pressure. The law was proposed by Jacques A, C. Charles
(1746-1823) m 1787 It along wath Archimedes’ prnciple of buoyancy led to
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the mvention of the hot-air balloon. It was also established quantitatively by
Jozeph Louis Guy-Lussac (1779-1830), m an 1802 publication, w he:[e]::n.'
one-degree -:enh.grade n:ha.n.ge mn temperatuxe corresponda to ac m
volume of the same pressure occurring as one part m 273 parts of the pas
volume.

An ideal gas law was hinted at by Amontons i 1702, It was expheitly
stated m 1834 by Paul Emile Cla’_rpe*t on in relation to Boyles and Charle
laws. August Karl Kromg (1822-1879) derved it in 1836 in accordance with
the kinetic theory of gases, as Rudolf Clausms did as well i 1857, However,
Johannes van der Waals (1837-1923) disclosed, in 1873, the law 15 not ideal
because of mternal effects mﬂuencmgthe results. For instance, the number of
molecules can be influential by them reversing thesr du:echu:m.-, from u:o]ltdm.g
with each other Even with more complez formula, predichions of it are
generally onlv reasonably accurate with gases of lugher temperature and lower
pressure.

A coticism of the kinetic theory of gases itself was that mternal motion
of matter would likely cause it to ezplode every which war It would not be
until the middle of the nineteenth century until 2 counter argument would
come forth with Clausms explaimng that collisions between minute particles
oreat i number obstruct their mean free path of escape. Constant collisions
keep teversing directions for the total distance moved to be longer than the
direct cutward distance itzelf The kinetic theory of gases was thus not to be
accepted until revived in a statistical form by Clausins Mazwwell, Boltzmann
and others in a later part of the mineteenth C-Eﬂtut‘.'

The Substance of Heat

Heat as molecular motion had many proponents, including Bovle and Hooke,
but it was not untl the later part of the mneteenth century for it to become a
more gene:ra]l‘r accepted theory. The coticism pertamming to an inner Ticlent
molecular motion causmng matter to explode i all directions was influential
For this reason and others, the idea heat 15 a particular substance absorbed and
emmitted by matter instead of only being an mternal movement of the internal
components of matter remamed popular However, debate on the nature of
mass and heat continued its advance.

Both Bovle and Newton proposed fire consists of matenal substance, as
the residue cansed to burn and produce heat. Bovle ezpenmented to nnd
substances that did not decompose, whch he defined to be an element. The
concept of the element eventually led to the discovery of the atom.

Etenne Francois Geoffrey (1672-1731) advanced in 1718 the idea that 2
particular substance of a -:Dmpnund (such as carbon of carbon monomide) 15
teplaceable by another substance (as b‘r hydrogen to comwert the oxyoen of
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carbon monoxide mto water molecules). He then contrived a2 table of sixteen
columns in demonstrating an order of replacements of known substances.
Thiz effort evolved into a table of affimties wherebv element A instead of
element B combine with element C because of elements A and C having more
of an attraction for each other than do elements B and C.

The table of affirities was utilized by Joseph Black (1728-1799), Henry
Cavendish (1731-1812) and Joseph Priestler (1731-1810) to discover ﬂea.f_lr
all elements of perma_nent gases. Thesr d.LCDTEﬂE'* led to an explanation of a
weight oddity from combustion and calcmations of dissirmlar matenals that
result from a combmation of different elements further resulting m vanous
combinations of exchange.

Newton had consdered an mert matter contained by elastic forces of
some kind of matenal medmm, and he offered ezplanation of heat as a
repulsive force decreasing i mverse proporbon to distance between
molecules. He argued light particles excite the containment of mner particles,
which then comveys the excitement as heat effect He supported the notion of
heat as the mner motion of particles needed to overcome vacuum effect.

Attraction and Repulsion

Newton was also influential to future theory for advocating a dual ponaple of
both attractrve and repulsrve forces of nature: one being granity and the other
as heat. Stephen Hales (1677-1761) developed an idea of both attractive and
repulsive forces consisting of two kinds of matter tending to become balanced
m a state of equilibrium His idea was to have a profound mfluence on
Benjarmin Franklin (1706-1790) and others with regard to two fhud theones
of electricity and magnetizm.

Theorists were generally inclined to relate all forces as substances of a
particular kind determining the mternal natures of matter. In the 1740z, for
mstance, Frankln proposed that electnical phenomenon iz an elastic fluud of
mutually repulsrve particles. Matter 12 electrically neutral for -::u::ntzuﬂm.g the
right amount of a particle flud, repulsrre if it contains an excessmre amount,
and attractrre if deficient of it Gﬂmn Kmght (1703-1772) al:o proposed a
thud for magnetism with the propagation of hight as the Tibrant motion set up
i the fhud.

Wilkam Cullen (1710-1790) advanced the :dea natural forces result as
various modifications of ether He PIDPDqu electncity, hght, heat, grawty,
magnetism and so forth emanate as vanous ether forms that are ﬂlemeh‘es
gravitational wesghtless and distinct from matter, thus allowmng additional
effects demating from an equilibrum state of gravity. Such a proposal was in
kne with the beliefs of Gassend: and the public in general
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Latent Heat

Cullen’s student Joseph Black (1728-1799) also conzdered heat, hight and so
forth as modificatons of ether In support of his consderation, he
systematically studied combustion and calemation of different elements
piloneenng the science of calonmetry.

Black’s study pertaned to temperature and heat. Newton had defined a
quantity of heat as the amount of tme taken to lower a substance to room
temperature. Black took this defimtion to mean that heat can be measured as a
time required for esther dropping or raising its temperature to a certan degree.
He measured a certain quantity of water according to the amount of time it
takes to raize its temperature one degree. The temperature, however, did not
change i such cases as mwolving change from water to ice, or Tice versa, and
from this find, Black proposzed the concept of latent heat.

Latent heat had previcusly been noticed by Daruel Gabnel Fahrenheit
(168617 .:-GJ He discovered water remained in the liquid state while cocling at
the freezing point (as thirty-two degrees Fahrenhest), but it congealed into a
sold state above th.v* temperature by means of q]-:Lal-n_ng the container. This
discovery that Black venified on his own in 1761 suggested heat can be stored
as 2 latent form of energy without a nse mn temperature. A mixture of 1ce and
water, for mstance, need not change m temperature with change 1 heatif a
change in heat 1z relatwely shoht

From Phlogiston to Caloric

In an effort to disprove a theory that Phlogiston 15 a pomary substance of fire,
Antoine-Laurent Lavoisier (17 43-17 '94) probably mtroduced calonic in naming
the main substance of heat George EmQt Stahl (1660-1724) had proposed
Phlogiston 1s a substance of wolent motion prc-du::m.g ﬂa:ne and heat when
entening mnto the air from the dispersing of matter. Plants absorb and then
recvele it There 15 partial truth to this idea if we identify P‘hlogﬁton as carbon,
which Stahl did, but he also clumed it 15 the only element existing not as a
compound but as a pomary substance and a n:‘atath tor all processes of
combustion

Stahl’s generalization was open to dispute since some substances lose
weight dunng calcinations whereas others gain weight Thus, in some cases
Phlogiston needs to be of postive weight; m other ewsescazes, it needs to be
of negative weight.

A rezolution to this quandary was the table of affimties first Pres.ented by
Geoffrey wherefore came many chemucal discovenies One of pa.thcul‘a.t
pertmence was the discovery of oxygen. Because of it, physicists no longer
neaded Phlogiston to explain  changed states of  matter.
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Calz-plus-Phlomston-producing metal, for instance, could more easily be
explined as calx gming up oxveen to become metal Conversely, metal
abzorbing oxvgen becomes calx. Furthermore, expemnents by Lavoisier
mdicated conversion of sulfur, phosphorus, and arseme mto omides results in a
gaimn i their weight and the decrease in the weight of air.

In disclosing the madequacy of Phlogiston theory, Lavossier held onto
the gene:i:al belef of Cullen and others that ether acts as a weightless elastic
fhud that iz not mfluenced by gramity and that it i primary responsible for
such effects as hight heat, electrostatic repulson, and so on. He followed up
on expenmental results Df Cullen on cooling effects of such volatile hquids as
alcohol by vapornzation to discover, independently of Black and Fahrenhest,
the temperature of ice did not mcrease wlile changing into the hqud state.
Along with replacing Phlogiston wath calonc, he proposed an element such as
ozvgen has more affimty for absorbmg calone than does another, which could
also allow ice to change to water while mamtarming a sheht portion of its
coclness, as by a base matenal The calonc thus seemed to provmide more
consistent explanation of how change occurs of substance, but it was to be
overcome with the development of atomic theory and the laws of
thermodvnanmes.

From Caloric to Atomic Theory

It was ewmdent substances combine in defimte proportion_ iz a precise
amount of ozvgen combines with a precise amount of hydrogen. This find
was named by Joseph Proust (1754-1826) the law of defirnte proportions. It
and a similar law led the war to modern atomic theorr

The similar law = of multiple proportions pfopos-ed by John Dalton
(1746~ 18-14) whereby chemical elements consist of tiny PEIUI'_'IE‘:! called atoms.
*-'Lt::mm.-, of a parttcula.t element are all of the same size, weight, mass, etc. that
differ from those of other elements but the different elements combine n
ratio of whele mumbers to form chemmeal compounds. Dalton proposzed a
mumerical kst of atommc weights of s known elements: hydrogen, oxvgen,
mitrogen, carbon, sulfur, and phosphorous. Hydrogen, as the lightest of these
elements, was assigned the number one.

Another similar law, proposed by Joseph Louis Gay-Lussae (1778-1830),
1z the law of combmmng proportions. He and Alezander von Humbecldt
(1769-1839) discovered that two volumes of h*.‘d_rogen combine with one
ﬂ:-h.une of oxygen to become two volumes of vaponzed water having the
same temperature and pressure. Gav-Lussac further studied data collected by
Humphrey Davy (1778-1829) with regard to volume ratios obtamed by
combining nitrogen wath ozveen He ezpermented to further discover a half

33



oazeous volume of mtrous omde i3 obtamned by combimng a volume of
nitrogen and a half volume of oxvgen of the same temperature and pressure.

Similar finds encouraged (Gav—Lussac to conclude that gases combine in
whole-nmumbers ratios, as they also do according to weight However, he did
not explun why some whele-number ratics differ from others, Why, for
mstance, does water vapor squeeze one volume of oxygen and two volumes of
hydrogen into two volames total?

Amedeo Avogadro (1776-1836) explained the ratio: of whale number
combos accordng to a h-rpuﬂm?rﬁhrpnﬂre 13 gas with the same volume,
pressure, weight and temperature eewwmcontains the same number -::nf
molecules according to a numerical constant As to why two volumes of water
vapor 15 the result of two volumes of hrd.t-::gen gas and one volume of oEvEEn
gas, he assumed molecules are formed from “schtary elementary molecules”™,
whach became known as atoms. Since hydrogen gas contams two atoms for
everv molecule, two hrdmgen atoms combine with an oxvgen molecule, as a
am.gle atom, to form mto water consisting of two different molecules. The
mumber of molecules per volume thus stays the same instead of atoms.

Avogadro’s hrpothesis became his law proposed m 1811, but it was at
odds with Dalton’s atomie theorv that assumed the compounds of elements
result from like atoms repelling each other and not allowing other kinds of
atoms to occupy the space mstead Contradictions to the law also appeared to
occur at certan temperatures. Thus, Dalton and hiz followers were not to
accept the concept that identical atoms combine in becoming a molecule. Az
it were, Avopadro’s law faled acceptance until a fellow Itahan, Stamislao
Canmizzaro (1826-1920), pomnted out in 1861 that the law could be used fora
convement table of atoms in simple ratios of wheole numbers, and the
apparent contradichons became E}iplﬂj.ﬂed and wvenfied by expenment
according to particular chemmcal reactions with temperatures n P'am::ula.f_

Of particular ssgmficance 15 the Avogadro constant whereby the number
of atoms or molecules of a gas per volume 13 the same for any p'arucula.f.
temperature and gravitabonal weight It promded a mathematical means for
their determmation of their mass, size and =0 forth.

Rudolf Clansms (1822-1888) later helped promote the kinetic theory of
gasses in explaming the vibrant motion of atoms 13 stable by being ereat in
mumber, az each encounter between numercus atoms acts to slow the mean
tree path of escape by means of it constantly reversing directions, which 1z
consistent with an interpretation of grawity b& Newton according to wibrant
cells harm.g zero total momentum nternally for each cell but which imphes
that space 12 indeed filled with an enormous number of mumature cells as a
medium of interaction.

The Fate of the Caloric
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The role of calonic in developmg theory was to replace the phlogiston of fire
as an explanation of latent heat PIDPE‘ﬂ].-E‘a ascribed to calonc werevhere it
consists of weightless particles repelling each other, as flowing from hot to
cold matter. Because caloric was also assumed to be conserved, an engineer
named Nicolas Leonard SwehSa:d Camot (1796-1832) used the calonc theory
for the demwation of theorems to Expla;n how a steam engne 15 able to
operate more efficiently.

Postulating conservation of heat m wew of calone, Camot theorized it
flows from hottest to coldest parts of the mechamsm perfornung wodk,
caused by the mscous flow of calonc. Since calone 15 conserved, the process
compares to a waterwheel turnmg by the flow of water that forever recveles.
Sumlarly, because systems of the same temperature are unable to exchange
caloric to perform m::rL_, recvching of calore is required. Adding more fuel, for
mstance, allows a hot steam enmne to continually release calonc for it to
perform work.

Carnot’s condition for efficiency was correct for the most part, but the
conservation aspect of calonc 15 inconsistent with conservation of energy in
that energy merely cormerts from one form to another Calonc was thus to
become discarded in favor of energy conservation.

Neither physicistz nor chermsts had vet established the modemn law of
conservation of energy, but Count Rumford (1733-1814) had demonstrated
an enormous quantty of heat results from b-::ﬂ.n_g cannon holes. Humphrey
Davy (1778-1829) rubbed ice plates agamst each other to demonstrate heat 15
Prc-dumble belmr freezing temperature even though no calone should be
available from it. Moreover, no appreciable amount of change in mass or of its
weight occurred in esther of these ezpenments Rumford thus proposed
vibrant motion causes heat instead, whereas Davv conzidered heat occurs
from absorption of hght He also suggested that light combines with cxvgen
to become phasxygen, 2 process wherebr mass increases by absorhing hight.

Conserving Energy

The mam difference between conservation of calonc and conservation of
energy 1z calonc does not comvert mto other forms of enerpy whereas all
enerey does, according to its modern concept. Thizs modern concept was
stated m 1841 by _]1_1].11_1q Robert Maver -lBH—lB_E) as a force (then regarded
as a varving form of eneroy) that me:relr changes from one form to another It
1z thus neither created nor destroved. He arpued the loss of kinetic enerey
during inelastic collision between masses transforms into heat as an internal
form of contnuous motion.

James Prescott Joule (1818—1889) venfied Mavers arpument in relation
to frction. Heat that result: from stopping motion by friction was common
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knowledge. Joule measured it quantitatively in relaton to the magmitudes of
heat from work used to overcome frction. It was also known that the flow of
electricity through a wire tends to heats the wire. Joule established this effect
qumntam‘eh i 1841 in confirming electnic current transforms into heat in
mechamecal umts of work

In 1847, Hermann von Helmheltz (1821-1894) addressed the scientific
commumity i stating there 13 no such thing as a perpetual motion machine
performin_g work without compensation for it in return, except for the
unverse as a whole. Explanation refers to an isolated system i that the
mnternal energy of the system -:Dmpnqes 2z stated in modern terms, a total
amount of kinetic and potenha_l energes of the molecules remammng constant
until acted on by some external influence. Whenever interaction occurs, a
change internal energy 1z according to the quantity of heat absorbed as T_he
amount of work performed on the system, according to the equation

AE=H+ W

H denoctez quantity of heat, W denotes the amount of work performed, and E
proceeded by the Greek delta letter A denotes the change 1n enerpv.

Note that one form of enerpy relates in terms of itz potential A ball at
some height, for mstance, has a gramitational potential, as weight that can be
converted to kinetic energy. If it fall: from the table, then kinetic enerpy
further encounters friction of the ball falling through air a_nd colliding with the
floor, converting further mto heat energv. Potential energy thus hinks to force
tega.tdmg storage of energv. Moreover, there 13 also entropy as useful energy
to consder that can lose its usefulness unless compensated by some change
outside 1ts acquired state of equilibrium

Entropy

Carnot’s theorem became reconsidered according to a concept of entropy as
the second law of thermodwammes. The law was proposed m 1830 by
Emanuel Clausus (1822— IBBEJ who mathematically formulated it in 1863,

The CDﬂ.CEPt was also parhally analy zed in 1951 in terms of
thermodynanmc enerey by Wilkam Thomp-tc-n -19"‘-1—194}1_, renamed Lord
Kelvin. He stated entropy 13 a measure of disorder requared for change.

In view of energy conservation i contrast to the calonc, adding fuel toa
system 13 to sustam a difference m temperature for domng work However,
there are various forms of enerey, and there 1z a distinetion between useful
and non-useful enerovr Useful enerev produces change; non-useful eneroy 13
i an isolated state of equilibnum not changing unless by outside mfluence.
Consider, for mstance, two bricks of the same temperature being in thermal
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ethbnum_ Ther are unable to iitiate thermal work on the other by means
of exchanging heat from one to the other, but 1f one brick encounters a cooler
climate, then emchance of heat between them iz able to occur Disorder as
difference in temperatures thus allows change to occuc

It 12 therefore posaible to have a certan amount of enercy in the form of
heat at absclute temperature, say T,. In theory, we can only harness all of the
enerey of a system if itz temperature iz reduced to shsolute zeso. Generally,
howerer, =7 stems aze somewhers between zhaolute zero whereby the enercy

can only be hamessed by lowerng it from T to T;. Such an example of
entropy was explamed in 1831 by Lord Eelnn to occur i the manner

1-7

Applicable to this conditon iz an absclute temperature scale, which Kelnin
mtroduced after Joule suggested in a letter to Kelvin that it was posuble to
measure the difference from absolute zero All heat energy 13 thus available if
T, = 0 none 12 available if T, =T,

Since tmaperamree tend to even out some theornsts speculated to the
contrary of the second law of tl-:tta1:rm:u::l*srﬂzi_rm::qt that the unrrerse could be
ttendnlg toward a heat death of the same average ternperature However, such
speculation needs to be consistent wath lomematics and gramty. F'ilthc:ugh an
melastic collision can occur bhetween masses for cancellabon of their
difference in speed, mnternal energy 15 created i the form of heat or some
other lond of internal enerprw.

Another example for conmderation, as contrary to entropy, 15 that it
could cancel itzelf cut with an even distnbution of mass throughnut an mfrmte
universe. However, if vanous systems of Equ:ltbnu.rn maintam nstead, gravity
then only cancels out from a parueula.t masss center while its pravitational
influence still occurs towards its center and between other masses at different
locations.

Other speculation was that of entropy bemg conserved If emitted
radiation 15 gradually recveled back, for mstance, then entropy 15 conserved as
an adiabatic process accordng to defimtion. Such conservation of entropy was
used by Ludwig Boltzmann (1844-1916) to derre a fourth power law that led
to the Planck constant of quantum physics.

According to the mathematical formulation of entropy by Clausms, heat
quantity () in ratio to absclute temperature T 1z a determuming factor of
entropy of internal bodies of an isolated svstem whereby different
temperatures deternmne a quantity of available heat for nseful work. Consider
ant emchange of heat from two different bodies of heat at different
temperatures whereby the resulting entropy AS from the exchange becomes
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AS =

-—1|-::

o
+ T—IE{]

If the system perform: work, the amount of heat lost will generally differ
from the amount of heat gamed, but if the system 1z able to mamtam mn an
equibboum state of contamment, then AS = 0 for conservation of entropv as
an adtabatic process.

Ogrder and disorder are both attributes of reahty. An equilibrium state of
order could even be dependent on the amount of disorder apart from it. The
restoration of an equibbrum state of atom, for mstance, could be more
probable due to the greater mwwemmnumber of options of its surrounding
enviromment

Entropy thus constitutes a complex method of analvzing the application
of eneroy Hawking, for instance, challenged the mngulanty condition of the
black hole according to general relativity. There could be a greater probabality
of escape with the inclusion of Ha'i.t.‘lra.ng radiation az part of the greater
amount of dizorder contained within the gravitational field.

Although black holes are now ewmdent according to astronormeal
observation, there 1z also the paradox of the chservable part of the unmerse
expanding from once being contamed within a tiny volume of space. Theory
thus seems mcompletely explained whether true or not.

Orwerall sigmificance of entropy pertains to the emstence of equiibrum
states. Constant light speed iz part of one. The quantum state of the atom 1=
another. Electrostatic and gravitational forces could also be particular parts of
equibboum states. Bevond direct observation are wirtual particles for possble
explanation of vanous effects for posmble ezmplanation of how all these
different Equ:.hbﬂurn states mterrelate.

Surmlar to gravity 15 electric charpe. It was formulated by Coulomb as an
werse square law, but it differs from grawity in that it vanes in amount per
mass. \fegat'n‘e and positive charpes can accumulate apart from each other,
but there 1z also a qua_ntum condition wherebr parameters of both the
electromagnetic constant of charge e squared and the Planck constant h relate
to a particular speed v simlar to hght QPE'ECI c. With the other parameters
being of mass m and radms 1, an mereaze m m 13 countered by a decreasein t
such that the density of m increases to the fourth power It iz an equilibrum
condition different from that of gravity and relatrre motion in that chz_nge
occurs m discrete umits mstead of graduvally As with the latter, it 1z also
conditional to relatmity theory according to covanance whereby an observer
rnm‘:l.ﬂ_g at any speed relative to another can be relatively at rest Wh-E'IE'b‘.' ]J.ght
speed 13 determined to be the same no matter what the relative speed of the
cbserver 1s.

Demeocntus proposed. back in the fifth century BC, that all of reahty,
mchiding light, 15 compnsed of indmidual aub—mmp-c:nents Quantl_un
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mechanics now includes virtual particles that are not directly observable but
are necessary to explain particular atomue effects according to either wave or
particle action. Discoveries of certain effects have not been explained by
erther of these two actions alone. The 11'at‘e—partide duality itzelf has become
mstead an essentsal part of general physics theory in ana.h:rg‘r to waves of the
ocean occurnmg from a hqmd state of materal parm:le.-, Equilibraum states of
virtual particles conditional to entropy are thus typical of the laws of natuge.
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5
FROM WAVE THEORY TO RELATIVITY

Thecnes of nature evolved from opposing news pertaimng to how space 1=
filled. Bv one, the internal nature of matter compnses indestructible atoms
moving by way of a partial vacuum. By another, a primary substance fills all
space as a plenum.

A belief in the plenum was popular from the time of Arnstotle until the
development of fundamental laws of motion. After the establishment of the
Copermicu: heliocentric wiew of the solar system and Galileo and Newton
establishing their mechames, Earth mowing Ire&h az though space before 1t 13
empty except for it only baing partially filled with tiar indestructible atoms
became more ar_'ceptable MNonetheless, such P]‘JJ].O'*DP]‘JEI‘* az Descartes
proposed, to the contrary, atoms are tiny vortexes of circhng ether to merely
appear as though they move as particles ﬂm:rugh empty space.

Nowadays manyv physicists consder the ether as nonexistent or mrvahd
since it iz immsible in theory and since physics confmes stself to what has more
obzervable effect in caleulable manner, but the ether has nonetheless had a
long lustory i the development of theory from which wave action 1z an
mtegral part of, as illustrated by the cham reaction below

O—C A o—©

The illustration depicts how momentum continues either by a2 medium or
empty space before it Momentum through the medim iz transferred to and
from each iron ball by means of impulse. There 12 thus a momentum of
mmpulze moving from one end of the row to the other when the former 1=
struck by another ball The momentum of the ball, i thiz case, continues to
reemerge as relative motion of another particle.

Particle action 13 emdent, but wave action iz also helpful for a more
maghtful understanding of the complemty of nature. Newton, for mstance,
was unable to explam the cause of gramty by way of contiguous action, as to
how a particle stoking another can cause it to contract mstead of bemng
mpelled i the opposite direction. He thus descobed it accordmg to an
“action at a distance” ponaple. Although other atternpts have been offered to



explain the direct canse of gravity, none have been accepted by the
establizhment as decistve. Wave theory can nonetheless be more extensrre in
itz approach. Waves, for mstance, can supenmpose to negate their repulsve
effects of direct action. Gravity can thus be explained as acting at a distance
according to the propagation gravitational wave: through an otherwise
undetectable medmim.

Wave action, however, 12 extremely complex with repard to the many
ways it can occur, depending on the nature of the wave-producing medmm.
Sound waves, for mstance, propagate longitudinal action, whereas transverse
action 13 more typical of the wave property of hght. Most waves are penodicin
nature, such that periodic motion of a particle 1n general can be desenbed 1n
accordance with a wave equation, but surface waves of the ocean vary in ther
penodicity with repard to a change i water depth.

Wave action can be mughtful for anvone able to understand its
complezity, but much of its complemity 15 here avoided in favor of re.-,h:u:tmg it
to a history of hght Although the ethereal medium for heht propagation 1s
controversial in being itself directly uncbservant, it 1s explainable according to
the poneciples of entmpi and covanance accm:djng to its disorder being an
equilibrium state appearing the same to observers in different inertial states of

relative mohion

Light and Wave Theorv

Waves are noticeable events, such as surface npples on a pond that are created
by some sort of disturbance. In relatng their wave action, Anstotle pmpo*ed
]Jght occours from a wave-hke disturbance of air However, as far as 13 known,
there was no constructive wave theory of heht until 1678 when Chnstan
Huvgens (1629-1693) proposed lus ﬂ':lEDﬂ

Hurgens foEI-Ed a poneiple of hght waves vibrating perpendicular to
their direction of motion at every pomnt of space they contact as the source of
their sphencal formation. He eaplmned their properties of reflection and
refraction, but another one of their properties he did not explain was that of
diffraction.

Daffraction as a property of hght was named i 1660 by Francesco Mana
Grimaldi (1618-1663). He dizcovered the spreading of ]_Lght passing through a
small opemng or =!].1t results m a greater amount of spread of hght movmg
forward. Tt supported the wave theory of hight.

The law of refraction was accurately ezplamed m a mamuscnpt by Ibn
Sahl (940-1040) of Bagdad as early as 984. In 1021, 1t became prornn::ted ma
treatize on optics by Alhazen 963—11}14 who viewed Light as consisting of
rays of particles. Tt was first formmlated bw. Willebrord Snellms (1560-1626) n

Eurc-pe to become known as Snell’s lams
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Descartes later introduced the sine function for the ratio of angles. In
accordance with it the direction of a stick submerging into water appears to
change, but the change 13 an optical dlusion Instead of the stick changing
direction, the hght from it has changed direchons twice by entering into and
leaving from a denser medium, as refracted Whereas reflection 13 simpler m
that it equal: the angle of mncidence, refraction entmls change i speed of
waves entering mto a different medmm from which the ratio of angles of
medence B, and refraction 6, equate with the ratio of speeds v, and v, and

with the inverse ratio of refractive indexes ny and n; of the two mediums:

sfr!Bl v n_

ging v, n

Huvgens used hiz wave theory to explajn double refraction of hight, as
discovered by Basmus Bartholin | 16"‘]—155"8) m 1669 to occcur mn the calcite
crystal called Iceland spar. In double refraction, the hoht ravs spht mto two
u:].1.t'!.*3|::1:u::mr1q one ordinary and the other extraordmary. The Drdma.n direction
complies ‘mth the law of refraction, whereas the Ekt[ElDIdJ.tlaI".' direction i a
non-compliance of the law An explanation of this nonmmphance 12 grven by
Huygens” theory as opples of the medmm spreadmg waves in all directions.
Even more cu::mplete explanation was to be grven wath the development of
wave theory to mclude properties of mterference and transverse mbrations.

The c::u:pusm]la.t theorv of hight remaned 1 faver untl Themas Young
(1773-1829) proposed a Pﬂ.ﬂmple of interference. Leonardo da Vine: had
observed water waves are able to cross paths wathout them cbstructing the
movement of the other Young apphed this wave effect to hght waves, and he
mchided such additional mterference effects of waves moving through other
waves. He surmmsed waves supenmposmg combine to etther mcrease or
decrease their effect dependm.g ol the degree they are either in or out of
phase. If waves overlap in phase, then they combine their effect If waves
overlap in opposite phase, then their effect iz canceled for a dark spot to
appear

Young explaned light and dark fringes n diffraction patterns of waves
according to lms prneiple of interference. Francesco Mana Gomald:
(1618-1663) had dizcovered sunbght spreads abnormallyr when it passes
through a small hole. Young daolled two holes for an E"‘EPEﬂﬂlEﬂt from which
he found light and dark fringes occurred when they othersize would not if
only one hole was dnolled. The fnnge pattern 1z explamable as the diffraction
patterns of two ravs of hght ovedapping m and out of phase. Where they
overlap m phase, ]J.ght amphtudes combine effect; if they overap m DP-PDaitE
phase, no lLght appears. (The ampltude 1 this classical sense sefers to the
height of the wave from crest to trough.)
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Some expenments produce no interference, which i3 now explamed as
light emmtted from the source as relatmrely meccherent Since ]jght WaTes ars
extremely rapid and since trains of them are gelatively short, it 13 posable to
detect two or more rays supenmposing only mn pa.tttcula_t circomstances. It
occurs m Youngs expenment by drlling holes close together Another
method 13 to spht a hght ray into two components for partial reflection. The
spht parts move through different paths of shghtly different distances for
them not to rejom i their ongmal state. They then supenmpose mstead mto a
shehtly different state than their ongmal one.

Transverse Waves

Young waz able to explain nearly all hight effects exmcept polanzation, a
condihion of oppostes Whereb‘r particular  direction—up-and-down or
sideways-back-and-forth—is perpend_tculz.t to the diechon that the waves
move formard To the contrary, longitudinal sound waves are density
compreszon that move forward mth no noticeable transverse effect. In IEDE
Etienne Lowms Malus (1773-1812) discovered that either reflection or
refraction can produce Polaﬂ.Zatton Young had not explamed it because lus
medmm for hght waves compared to the propagation of sound through air as
longitudinal waves of rarefaction and condensation of the air medium

Young did sugpgest i 1817 that the waves needed to contam transverse
components in order to ezplan the polanzation effects. Augustin Fresnel
(1788-182T) formmlated s theory of optics m 1818, which did emplam
p::rla.nzannn as transverse waves. His theory mcludes Young’s ponciple of
mterference and also the pﬂnmple set forth ]:ﬂ Huvgens of continuous waves
spreading from all the p::n_nt.-, of contact with s space. However, the transverse
wave led to ancther emigma masnuch as it does not normally occur n a
three-dimensional sclid state. A rimd medim for three-dimensional space
seemed to be too much of an obstacle to explan how planetz and other
objects move as freely through it as they appear to do

Pozzible Ekplaﬂahﬂ-ﬂ 13 accc-td_m_g to entropy of an equilibrrum state of
underlving existence. However, entropy was not vet understood as such. Byat,
more complex mnteraction occurs withm the equilibrium state of the medram
for a perpendicular change in direction to occur m manner consistent with
conservation of momentum. The transverse achion just needs to reverse back
and forth between two different equihbrium states. -

F'ilthough the law of entropv had not vet been estabhshed, explanations
sumlar to it were bemng put forth for casual l:a}..I:rla.natu::srrt that ev entu‘a]lr led to
Mazxwrell’s theory of electromagnetism.
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The Elastic Medium

In imvestipatmg properties of the elastic medium, Claude Lowms Nawier
(1785-1836) assumed objects are of extremely nunute and compact particles
trhereb'r attractve and repulsrve forces mamtam in a state of eqm.hbﬂum_ The
te.-,tonng force 13 a.n‘.alu::ngn::ruﬂ= to a hquid reacting according to the motion of the
particles. The sold state i1z conditional to the distance of separation between
particles.

Nawers theorv was elaborated on by Awvgustive-Lows Cauchy
(1789-18537) wath a law of elasheity that Robert Hooke had P‘IDPD‘!'Ed
f'L-:cDrdmg to it, the stretching of an elastic body 12 proportional to the force
applied for the stretching.

Cauchy interpreted Naviers theory as setmg up a condition of strain
Phyeicists name the mathematical formulation of thiz condition a tensor in
selation to 2 more complex vector quantity i applyng to vanable forces of
higher order A vector refers to a quantity having both particular magmtude
and direction. A current, for instance, displaces the path of a boat crossing a
fver at a grwen speed. The vector thus pertains to both the boat moving n
one direction and the current moving m ancther direchion Further tensor
apphication could mclude an merease m the speed of the current, say, due to 1t
nearing a waterfall

Cauchy’s results were mathematically consistent with those of Naviers
homogeneous media, but more than one elastic constant of proportionahty 1=
needed for 1sotropic media. Whereas a homogeneou& medmom 15 the zame
evervwhere, an isotropic one 15 the same onlv in directions, as it can vary in
distance and other aspects. The media 1= neu:ess‘an}r LDtl‘DPJ.C m the case of
Cauchy’s results in allowing more than one kind of wave (a3 transverse and
longitudinal) to propagate through it.

The equations of elastic solids were mcompatible with optics insofar as
they allowed for a longitudinal wibration as well as a transverse one. Cauchy
overcame this incompatibibity by considenng ether bemng capable of cha_n.gmg
to negatire COﬂlPIE}ZlEﬂaile'lt'.' az well az poate mmprehen_tbﬂltr. This
negative compression allows the ether to react differently to vancus kinds of
waves and even to allow the longitudinal velocity to be zero, as for standing
wanes.

George Green (1793-1841) investipated Cauchy’s results, and he found
them to be inconsistent with conservation of kinetic energy. They were then
coticized by Simeon Dems Possson (1781-1840) and Franz Ernst Neumann
(17 93—1893) as bemng mnconsstent with a wave theory that was developed
more completely by Green.

Electromagnetic Rotation



As to how planets and other objects move th.'[DlJ#l ether, 1dess came forth,
Gabnel Stokes (1819-1903) uggested the effect 1z relatmre. The ether relates
to slome- mﬂnn.g Pla.ﬂet.-, as a rarefied fhud, or jelly, and to the extremely rapad
vibrations of hght as a sohd. James 1".[ar: Cullagh (1809-1847) Prc-po.-,ed
ethereal vortexes or atoms do not resist a d.tsplau:e::ﬂent re*u.ltmgm distortion
of the medmm; they change mstead i their state of rotation. This process 1=
of a transverse mature allowing atoms to move freely through ether wath
rotations subject to lunminous effect.

With these two ideas combined, matter moves through ether without
resistance, as 1f snlang mto jelly, whereas heht occurs as the changes m the
rotational states of atomuc-like vortezes. As rotation allows movement mn the
plemum, complex varation of rotation allows unbmuted effects of hght
electricity and magnetism from different types of wave achon Transverse
wave polanzation, for instance, could be a splitting of electric charge into
positive and negative components.

Such speculatrve ideas were followed by empirical discoveries. In 1820,
Han Chnstian Oersted (1777-1831) tested the effects of 2 magnetic needle
near an electric current induced in 2 wire from a battery. He discovered the
wire deflected the needle, az to reveal a connection between electricity and
magnetism  Francods —'&r‘ago (1786—1833) then discovered electric current
magnetizes won. Andre-Mane Ampere | 1__5—15.36 then demonstrated that
electric currents affect each other similar to the attrachu:m and repulsion of
magnetic poles. Electrsc currents repel each other when flowing i opposite
directions; they attract each other when flowing in the same direction.

F'Lccordm.gl'r an electric current through a wire 15 assumed to enmt virtual
pa.rhdes having more momenta m the direction of flow than perpendicular to
it and in the direction of two wires relattvely at rest The emitted wirtual
particles, in turn, colkde to enmt secondary virtual particles with less enerey
becausze they move partly in the same direction. There iz thus telatively less
momentum of enersy mowing in perpendicular directions between wires.
There 1z a vacuum effect of attraction cccurring. In contrast, virtual particles
trom currents mowving in opposite directions collide more energetically for
virtual particles to have more momentum in perpendicular directions between
wires for a repulsrre feld of action created mstead.

In 1831, Michael Faraday (1791-1867) dizcovered change in a mapnetic
field induces an electric current in 2 wire It iz thus only necessary to apply
such a force as wind to move poles of a magnet to pmduu:e an electric cuggent
m a codled wire that further produces additional magnetic effect. As an electric
current produces an electromagnet, the electromagnet, in turn, produces more
current. Alternating poles of the electromagnet near to the wire thus results as
electromagnetic mnduction, as to how a generator 1z able to transform
mechamcal work mto electnaty.
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A law to equate an electrical current to a magnetic field was developed by
Jean-Baptiste Baot (1774-1862), Felix Savart (1791-1841) and Pierze Simon
Laplace (1749- 1.8-2_‘ A sipmficant part of the l:m' 1= a constant of
proportionality ¢ for equating a umit of electric charge e per time t passing
through a umt lengﬂ1 d of a section of wire in proportion to the magnetic pole
strength p as cp/e = d/t. The pole strength p of the magnetic field iz of the
same dimensions as a unit of charge e of an electric field. They cancel each
other out in the equation for ¢ to be identified as speed c = d/t.

Wilhelm Eduard Weber (1804-1891) and Rudolph Kohlrausch
(1809-1838) ascertamed m 1836 2 valae ch as hght speed, bemng about 3 =
l'|:|' * centimeters per second.

The constant of proportionakity ¢ having the dimensons of a veloaty
was sigmificant for the formulaton of electromagnetic theory Ampere had
beheved magnets are particular parts of elecm:sma.gnets induced by electnc
currents within moelecules of matter instead ::rf within wires. Hﬂw:ever Faraday
believed magnetic currents, or “lines of force™ m s wav of thunking, existin
virtually quas: empty space whereby changes occurring in electromagnetic
tields take time, whereby the propagation of their effect 1s the propagation of
ioht.
= Faraday did not formmulate a mathematical theory His ideas along with
others were included in a theory of electtomagnehqm formulated by James
Cledk Maxwell (1831187 9J -{cu:c:rdm.g to 1t, matersal wires are not needed to
conduct elech:tﬁtr ag it 13 able to propagate in the continuum of space a:
promided by the presence of an electromagnetic field alone. A displacement of
electnic current samply produces an electric field that immduces a magnetic feld
that, i turn, induces another electnc field for contnuation of effect. An open
field creation thus progresses at hight speed as the electromagnetic spectrum.

Included m Maxwells fornmmlation of electromagnetism are Biot-Savart
Law and Coulomb’s Law An mverse square law for electrical force had been
proposed by Joseph Poestley (1733-180M) and others. [t was publshed first by
Ch‘aﬂe.—:—r'mgu._nn de Coulomb (1736-1806). Smmlarly, in relation to a current
of charge 1z the Biot-Savart Law proposed by Feli Savart (1791-1862) and
Jean Baptiste Biot (1774-1862) whereby the magmanc mtensity between any
two pomts along two different parallel wires 13 proportional to the distance
squared between them and the amount of current flow and their speeds. If the
currents flow iz i the same direction, they attract; if they flow in opposite
directions, they repel.

The two laws are umted by Maxwells theory of electromagnetism by a
relationship of magnetic pemu_.-,ib:.htr and electric permittoity Constants of
magnetic perrmeubiity and electrical perrmttroity are denoted az p and ¢,
IE'Pecttrel'r Along wath ]J.ght speed c, they are ¢y, pg and & 1 vacuum space,

as absent of matter, equating m the manner
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It 1z wath the presence of mass whereby the above constants have empinical
effect.

Advancing Theory

A venfication of Maxwell's theory of electromagnetizm came in 1888 when
Henrock Rudolf Hertz (185 —1894 produced electromagnetic waves m
showing that they interfere with ﬂlemekEa and he even measured thewr
wavelengths as Enn.geq produced on a screen

The next tazk became to determune the state of the ether in relation to
matter. For mstance, if heht speed c 1z constant through ether, it 1z also
consequential whether ether stself 1z 1 a state of motion that can or cannot
mfluence the presence of matter.

The=e pl::qmbﬂmes were conadered: (1) matter carries no ether, (2) matter
partly carnes it, and (3) matter carnes all of it Hertz adopted the thurd
PDade].‘lt’; which had already been presented m 1843 by Stokes, but 1t was alzo
nconsistent with E‘ipemnental results. More consistent with expenment was a
partial drag hypothesis, which had been prc-poaed bv Fresnel A theorv even
moge consstent with experimental gesults n general was one offered by
Hendnck Antoon Lorentz (1B33-1928) that assume: ether, as a state
mdependent of matter, iz a particular state of absolute rest Although the
assumption was not venfied, further explanation led to the specal relatrmty
ponciple, which can explam all expenmental resultz by assumung the
pru::upns-_r1:u.=-_qt of matter are altered to move through an inmizible ether Clocks
moming through it, for instance, become slower, and matter becomes shorter
in the direction of mobon.

A particular expeniment of sigrmificance at the time, as dllustrated below;
was one suggested by Franas Arago md_v:anng matter d.rag=! the ether. As hght
rays are spht by a pa.ftra]l'r coated smilver murror, other murrors direct the qP.ht
parts for them to pass m opposite directions through a glass tube of unnng
water. Ravs rnm'm.g in the same direction the water moves arrrre back sooner
than the ravs moving in an opposite direction. However, the increased speed
of some Lght and the decreased q];:u.=_~v.=~_|:l of other light are onlv equal to a
traction of the water’s speed, as i apreement with Fresnels partial drag

moton.
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The ezpenment supported Fresnel’s partial drag hypothes:s, but it was
not able to ezplam another ezpemment by Edward Willams Moder
(1838-1923) and Albert Abraham Michelson IIBJE —1931) in 1881, as not
m-:hdmg runr].mg water If ether 15 dragged b‘r matter, then a Jlght shift 1n
fringes of the wave pattern on a screen should indicate a change m direction
of Barth as it rotates on its axis and revolres around the sun. To the contrary,
no appreciable chanee was observed to occur -

Explaining Experiment

The result of one empenment was consistent wath Fresnel: partial drag
hypothesiz. Another expenment favored Stokes’ complete drag h‘i."p::rr_heﬁa A
more complete theory was needed in order for explanatmn of ezpenimental
results to be consistent. A near candidate at the ttme was Lorentz’s electron
theory.

Logentz had theorized electromagnetic fields contain munute particles
that bond t::ngether by their mutual attraction from having opposite charge.
Thev thus exist within a state of equilibrium az a mutual state of wbration.
Such a state affects light propagating through it. Becanse an electromagnetic
field produces light, the state of the field itself 1z also changed As the
electromagnetic waves of light mterfere with the equilibrum state of charged
particles, the field reacts to a changed wibrant state of charged particles. The
resulting effect 15 an increase m mertia of matter as it moves through the ether.

Matter replaces ether as itz medivm for hght propagation, but light
propagating th.tu:mgh material mediums defferdiffers from that of ether A
material medium vares mn its relation to light, whereas ether 15 the same for all
bght. Light mowing in the same direction water does, for mstance, 1z faster
than if mowing contrary to it Matter bemng a medmum of heht propagation
mstead of it dragging ether as the medium explains the result of the Arago
expeniment. However, 1t failed to explam the Michelson-Moder null results.



To explain the null result: of experiment, Lorentz assumed that matter
moving through ether 13 contracted in the direction of relative motion. The
contracted lenoth of the apparatus in the relative direction of motion results in
light moming the same distance it moves sideways.

Although contraction of length 1= sufficient by itself to explain the null
results of the Michelson-Morley expeniment, Lorentz went a step further in
defining a local time as.-,um.m.g clocks are smmlarly affected by mm'iﬂg
through ether Hence, a time of propagation is the same as if the appamtu.-, iz
at absolute rest with the ether, sugpesting a state of absolute rest in the ether s
not cbservable as such. It 15 not chservable as such, accordmng to the result of
the Michelson-Modey expenment, because as it can be any merhal state of
motion nstead.

Jules Henn Pomncare (1834-1912) urped Logentz n 1900 to gener.a]:.ze has
theory to comply wath the poneiple ::-f relatroity wherefore all motion of mass
13 ﬂlEl‘El‘_i. relative, having no cbservable state of absclute rest Lorentz did
provide transformation equations to this effect, but he mamtamed there smght
still be a possible means of detecting a state of absolute rest. Meanwhile,
Einstein independently denved the same Lorentz transformations in
consistent manner of the ether allowing the relatrmty of motion through it

Lorentz and Einstein’s Explanations

Woldemar Vosght (1850-1919) had demved these same transformation
equations m 1887 to descobe a ngd medmim of hight as a non-compressible
fhud. Voight considered the theones of Cauchy, Neumann and others in mew
of 2 Doppler effect propounded by Chrostian Doppler (1803-1833). By it,
sound waves or light waves are either stretched or contracted depending on
the relatre direction of motion between the obszerver and the source of
emission. However, neither Lorentz nor Voight applied the transformation
equations more generally to the laws of mechamics Finstemn did as such Az a
consequence of it and the development of quantum physics, the ether as a
methodological part of scientific theory became dizcarded.

In reformmlating the principle of relatie motion, Binstemn emphasized
the ether 13 unnecessary for fu::rmulahng theorr. He demonstrated this claim in
1905 with his formulation of special r&lahntr theorv by only postulating
constant hght speed with no reference to the ether as bemg empinically
detersmned.

Einstemn did suggest the ether could be used for understanding theory,
just not beme needed for itz formulation, but other physicists did not agree 1t
should be retammed With discoveries of both hght and matter having dual
particle-hke and wave-like properties, such leading physicists as Bohr, Bom
and Heisenberg reinterpreted so-called wave equations as probability
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equations mnstead i detersmning probable location, time, enerpy and

momentum for a particle effect to occuc

50



6
SIMPLE SPACETIME RELATIVITY

Einstemn formmlated spectal relatrmty (SRT) according to two postulates: (1)
Light speed iz constant 1 a vacuum relative to the observer regardless of what
the velocity of the observer 13 relatrve to any other and (2) I:n}:n'“m:q laws are the
same in all inertial reference frames The second postulate 1z referred to as
covanance. Light .-,peed complies with it whereby r—epeed in gravitational free
space does not vary i contrast to Tanable speedq of matter.

These puatulateq are to be explained according to how the null result of
the Michelzon-Mordey experment 13 explamned according to the relatroity of
spacetime nstead the concepts of absolute space and absolute time according
to which Newtoman mechanics 15 formulated. Az for how relatmty theory is
more mternally consistent for explanming more general results of expenment, it
contines with the demvation of the Lorents transformation, as modified
Galilean transformations, m view of the relatrty poneple of sirmltanesty and
the addition of velocities theorem There iz further explanation regarding
constant acceleration and the clock paradox.

The Michelson-Morley Experiment

The Michelson-Motey experiment was an attempted determunation of hght
speed m relation to ether. If the ether represents absolute rest and if hght
waves propagate at the same speed through it, then Lght speed should vary
with Earths motion varmng through the ether m vanious orbital dizections
around the sun However, no sigmficant vanation of hght speed was found
convnecmg encugh by thiz expenment or any other Null results were thus
explamed according to relatve spacetime mstead of absclute time and
absclute space.

The ezspenmental measure of lght speed was according to a
to-there-and-back event A  silver-coated lens 1z positoned at a
torty-frve-degree angle to the mecident light to split it into separate rays. One
ray contimes on through the len: m the same direction while the other ray

31



geflects at a right angle. Other lenses reflect the rays back to the sitver-coated
lens for them to pass through it and superimpose onto a screen.

What physicists expected from this arrangement iz the total distance of
each split ray differs because of perpendicular lenoths of the apparatus not
being PIEL‘LEI".‘ equal. What actually appears on the screen 13 an interference
pattern of heht and dark fonges (as predicted of supenmposed waves). An
appreciable amount of change the interference pattern to venfy ¢ i
Light zpeed per perpendicular distance extended due to relatrre motion 1= what
was not observed.

To explan the null results, Lorentz assumed length s_ of the apparatus
contracts in the direction of relatrve motion by the factor

B represents v/c as the direction and speed of matter i ratio to light speed.
Perpendicular lengths =; and 5, are considered equal:

E =5 =5
X }'
Each arm of the apparatus compares 23 equal to a proper length denoted as
such that, if the apparatus 1= theoretically at absolute rest, then IE'pecnte
times for hght to move respectve distances to-there-and badx are according to
the equations

5 ]
th—tﬂ+tx2——+7——

2t =t _+t_=—+—=
¥ ¥l ¥2 c c

In these equations, t and t are the respective times to there and t; and tg
are the respective times back from there.

What if the apparatus moves at velocity v i the x direction relative to
abzolute restr

According to Galilean relatmity and the prenmse ]J.ght speed iz mivariant
relative to the ether, the times for hght to move respective distances s, and s,
Vary. The differences light QPEECI. and the apparatus speed are thus ¢ —vin
the direction of motion and ¢ + vin the opposte direction of motion. A total
time of the to-and-from propagation along the x-axiz should be

e 2

2t =t +t =
X xl x2

= [
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This time differs from that of the apparatus bemng at absclute rest: 2t, = 2s/c.
However, if the apparatus contracts in the direction of relatrre motion by the
factor o, then the difference in time from that of absclute rest 12 only by the
factor 1/ -

The total time 1t takes light to propagate in the perpendicular direction of
motion, as durng time 2t i3 sumilarly determmined. The actoal path of Light 1=
according to two directions: (1) the direction along the arm of the apparatus
perpendicular to the direction of motion and (2] the direction of motion in
keeping pace with the apparatus. The actual distance iz along the hrpotenuse
of a nght tnangle with respect to distance moved of those two other
perpendicular directions. By the Pythagorean theorem

[.—:r’ ): = s: + (ut’ ):
¥ ¥

¥ oo

It 15 the same with respect to the direction of motion if the apparatus arms in
the direction of motion contract by the factor o

Because light moves at the same time, speed and distance along both
arms of the apparatus, there are no differences observed of a shift in the
pattern of fnnges. Although this explains the null result of the expenment, it
only requires the apparatus to contract in the direction of relatve motion. It
does not require clocks to retard as well, and there remains the possibility of
timing light from one place to another by synchronization of clocks by one
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being transported to the other location Relative time 13 thus another step for
determining spacetime relativity.

If clocks ate slower by the factor 1/a, duration of events are shorter by
the factor «. Hence

- -

a=2a=—a=—=2t =2t
X ¥

ca c x ¥

Absclute gest 1z thus inmable wath regard to a to-there-and-back distance of
Light speed. However, to be consistent, a direct measure of heght speed as
constant should be rulkfied as well.

Further analyses involve more mntricate explanations in relating such
prnciples as covarance and the relatmity of stmultanesty The latter explains
how constant ]Jght speed 13 still determined as such from the svnchromization
of clocks by one of them being transported to a distance for its ‘direct Ofle-way
Measure.

Covariance

Covariance means the laws of physics apply the same to all systems. In other
words, the perceptions of observers A and B are the same with repard to A or
B being relatively at rest and the other moving at speed v Because motion
affects lengths and clocks, 1t 1z not obwicus the speeds of different observers
are percerved the same relative to each other, but relative motion 13 easly
verified mathematically according to covanance.

Consider ohserver A at ahsolute rest zees obierver B approaching at
veloaity v the distance from x; to x; dunng tume t) — t;. The event includes the
time 1t takes hight to move a distance between posthons =, and = = (. The
time t, of observer A seemg observer B moving the distance x; — =, 12

Smce the clock of observer B 1= slower by the factor 1/, since cbserver B
approaches the oncomung heht at veloaty v, and since coordinate lengths of
observer B are relatively shorter by the factor o, the duration of chserver B

seemng observer A move along lengm (m — =,)u, according to observer B's
clock, 13

x —r_~|u: X —x ~||x'-
t o= i 0, _ .

b L ETw

The tazk is to show £, = &
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(1 - —) =ca

Smee of = (1 — v*/c%, the equality t. = t 15 confirmed. Obzervers A and B
thus percerve relative motion the same as if esther A or B 1s at absolute rest.

Simultaneity

Covaniance of the relativity of constant Bght speed is further explamed
according to Bmsten’s pﬂnmple of amultanesty. Becausze observer B’ clockm
relative motion 1= slow, 1t 13 not sirmltaneous with the clock of observer A
relatively at rest However, by the pnnciple of covanance, A and B perceme
events the same such that B 1z alzo regarded as relatrrely at rest Sumultaneity
of events should thus be the same for both observers.

Consider B moves away from A at veloaity v to a distance x after time t
according to As clock The task i to confirm B perception of time 13 the
same as A's. At distance x, 1t takes time x/c for hght from B to move to A
The ttime for A to zee B move the distance = 15 thus =/v + =/c. Because the
coordinate lenpths of B contract m the direchon of moton by the factor o
and since duration of events by Bs slower clock are also shorter by the factor
o and because the difference m B’ velocty from that of hghtiz ¢ —vm
relation to A being relatively at rest, a ratio of unity of respective times T and
Tz of A%z and B’s clocks being synchronous in timing of the event 13
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Relatmity of samultanesty 15 thus 1n comphance to covanance wath respect to
different speeds v and locations = for svachromzation of transport of clocks
and the direct measure of hght speed.

Lorentz Transformations

Transformation equations transform distance and tme coordmates of
observers m relative motion to the coordinates of the other observer. Let =, 7
z, t be the spacetime coordinates of cbserver A relatrvely at rest, and let
cc:rrespondnlg coordinates of observer B relatively in motion be ', ¥, 2, t.
REE-PE-C'I'_'[‘.‘E ongmms O and O of the two coordinate systems overlap at time t =
t' = 0, such that ttme and distance of the events m coordinate svstem B, as
percerved by observer B, transform in mew of observer A% per:-:epticm and
vice versa for perceptions of coordinates of both to be the same.

First consder a Gallean transformation of coordmates with regard to
system B mowing at veloaty v relative to system A Let ongins of respective
observers A and B be at the same place dunng the mnstant t, = 0 such that the
coordinate distance x system B moves at velocity v relatmre to A becomes
shorter after time t by the amount vt. Hence

s=x — vt

The task 15 to show how observer B percerves the same rate of decreaze m
coordinate system 5.

The event could be in any direction of relative motion. To describe it
according to Galilean relatmity wherebr clocks and distance coordinates do
not appear affected by relative motion, three-dimensional-perpendicular
coordinate systems are established. Coordinate system B has PEIP'E‘ﬂd.II'_'Ul‘aI
coordinates from omgm O at tme t as ¥, ¥, 2, t in companson to
coordinates =, 7, 2, t for A, designating B in relatrre ﬂ]DhDrl and A relatrrely at
fest

Lengths v and 2" are pe-rpendicular to the direction of motion and do not
contract by it. Hence, ¥ = v and 2 = z. In the manner of ezplamme null
results of the Wuhclflalaon—"".[nﬂﬂ expenment, the distance hight actually moves
perpendicular to the disection of relative motion increases by the same
mathematical factor the time of a clock in relatme motion increases. The
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extended time it takes licht to propagate farther 1s thus negated by the slower
clock.

In contrast, the x and =" direchons of relative motion mowing relative to
each other in opposite directions are consequental to how distances are
determmined bv each obszerver 3ince obzerver B clock 13 slow, B moves an
extended duration and an extended distance for modification of 3 Galllean
transformation by a relatrmistic factor to be of the form

As for the transformation of tume coordinate, distances coordinates convert
mto tume coordinates and vice versa. With constant hght speed as a measure
of distance, the respectrve tumes t and t° can be replaced wath =/c and =’/
Substituting ct’ for =, ct for =, and =/c for t obtamns

Thiz 1z the Lorentz transformation that transforms the coordinate time t° of
system B in miew of system A

The transformations mndicate changes i time and distance because of
different time and distance for ]ight to move from each position of relative
motion. If the object of reference 13 approaching the observer, distance and
time of hght -==peed are subtracted from those of actal time and distance of
movement of the object. For ob]ects receding from the observer, time and
distance of hght speed are added, as v 1z then of a negative value.

Transformations generally apply to different perceptions of events
mstead of merely to relative motion between observers Covarnance stll
applies, but another observer or object in relatime motion can be included in
the analysis whereby its motion, time and distance are determined differently
by two other observers even though the different transformation results =il
applr as though any inertial frame of motion can be considered as relatively at
rest The difference of how cheervers in difference frames of reference
determine the velocity of another 13 thus another aspect of consideration.

Adding Velocities

Since clocks in gelattre motion differ, it 13 not obwious how observers in
relative motion determine other velocities, as their caleulation requires a

theorem for adding velocities. For derming it consider inertial systems A B
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and C. Consider A as relatively at rest, B as moving at velocity v, relative to A,
or C as moving at veloaity v; = x'/t relative to B. The sum of veloaties T,
and 73 12 to be determined relatire to A as velocity v, = =/t

In relating coordinates of B to those of A wvelocity v, transforms as

[r—ultl 1—;—_' v
v = = =

MY

Multiplving the first and last sides of the equation by t — vyx/c? obtams

e

'.'_r
bz(t’ - — ]—x —ult

I.-'Il'_.'t‘
vt ——=x—1vt
2 o 1

Obtamed by =eaddingme v;v;x/c" plusesd vt to both sides of the equation
ootmnT

VX

e

r(ul + 1::) = x('l + ':]

Finally, drnding both sades of the equation by tand 1 + v/ obtains

u1r+vﬁt=x+

This equality represents veloaity of system C in relation to the coordinate
svstem A

The formula above iz for comparnne velocities in the same direchion of
motion. It is possible to denve a formula for systems moving perpendicular to
each other as well, which iz actually simpler because of no contraction of
length in the perpendicular direction of relatrve motion. Consider an object
rotating perpendicular to the forward direction of relatrre motion. Becanse the
clock in relatre motion i1z slow; the observer percerves a faster speed of
rotation by a relatmstic factor. However, the actual speed of rotation 13 the
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combined vector product of perpendicular and forward speeds according to
the Pythagorean theorem.

Consider A iz relatively at rest, B 13 moming a]nn_g the x-ams at velocity v,
and D is moving along the v-axis at velocity v;. In relating coordinates of B

to those of A, velocity v becomes

. .ﬁ"\j — }‘\{(1-:—:

17 = 2 = - I' = - . :'_'
t—— r| 1—_—_|
.1 o

Multsplyng by (1 —w=/ tcyand dividing by the square root of (1 —v’/c%), the
left and nght sdes of the equation become

i gy
v |[1-—

=| L | ¥
T r
1—v

Since %/t = vy, v/t becomes

P s B e I
==

This result 13 only of D moving along the v-amiz relatrre to A The
velocity of D m the actual direction of the 3..1~P1:a_ne has not vet been

determined. To determine it, the Pythagorean theorem apphes with tega.td to
the speeds i perpendicular 1:1_1.1:1.*31::1:1u::rrlq The result a3

y' 2 2
vo=Aal-—+v = v |
13- \7 1 ‘\/ 3(

2 2 2
= -v.lllbaﬂtl + L1
The velocity Ty; 13 that of system D relative to system A

The dermation assumes Light speed 15 the same for all cbservers, and they

are to be consistent in showing hicht speed added to light speed or any Telc-mh
12 still hight speed e

_ ftte 2
oo 1+= o1+ T
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2 v, 2 2 2 2
v_=Afc|l——F|+v =4fc —v +V =c
13 B 1 11

Light speed i3 thus the s:ame m all mertial systems according to the addition of
velocities formmlas.

Constant Speed Change

Acceleration as constant change i speed, according to Newtontan Mechanics,
mereazes without Lt but the addition of velocities theorem stipulates to the
contrary that light speed 15 a linmit for matter to nerther exceed nor even reach.
However, applying the theorem to a system that constantly changes speed 12
complex. A change in speed from one zecond to ancther can smply be
detersmined in accordance with the additon of velocities theorem for each
second, but because the rate of speed change decreases a:z speed itself
mereases, the total time of acceleration entails more entailed caleulation
because of a contimual decrease m the relatrre rate of acceleration itself.

Speed change can apply according to covanance m particular ways
Consider, as dlustrated below, A relatvely at rest vy, B monng at veloaity v
relative to A and C mowmmng at speed v, relative to B and at velocty vy, relatre
to A P constantly accelerates from velocity v, to vy; while P* accelerates from

Ty; to speeds.

C b i 7
P oy 0
B v

—_—A (O]
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Svmmetry emists au:u:-::rdm.g to how B determunation of the accelerations
of P and P’ differs from those of A and B, but covariance applies to the
svimmetry of either As and B’s deternmunations or P’z and P*% determinations.
Since v iz the speed of B relatre to A, it determines the distances separating
B, C, P and P° from A at time t. Since the speed of B 12 v relatrre to either A
or C, and the speed of either A or C 1z v relatrve to B, and since the mitial and

final zpeeds of P and P are also v relatrre to B, P and P* intsally move in
opposite direction away from B at a speed v r&lam'e to B to slow to relatively
at rest with B and then change direction to regain speed v relatve to B, as
required by covanance.

Bv covanance, both time and distance are determmned according to A's
clock and B speed relatire to A The distance d of acceleration per second 13
thus vt relatrre to esther A or C, but it 13 shorter relative to B due to B clock
bemng slower by a relatrstic fan:tor_ In effect, the relatmistic distance relatrre to
A or C iz simply vt with a shghtly different interpretation Consider the
following mathematical interpretation:

The speed vy; apprommates to 2v, However, vy; generalizes for any speed v
as the general formula derrmed venfiable from the Lorentz transformation
equations.

Sigmibicantly, of v, 15 extremely small in companson to hght speed ¢, as
for a neghgble effect of the relatmmstic factor, such that it approximates as 1,
then the above result equates as a Newtonian non-relatmmistic one:
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By Newtoman Mechanics, v, 15 the average speed of P from 0 to 2v; but by the
addition of velocities theorem the cha.uge m speed from v = 0 to vz 13 s].tghth‘
less than 2v because of the rate of speed change at relatrely higher speeds
decreasing. The difference 1z neghmble except for greater changes in speed
trom 0 to nearly that of ight.

What can further be ezplamed 1z constant speed in analc:gr to a
relatmistic condition of gravity according to General Relatmity, both of them
relating to a relatmistic factor-squared.

{2v) 2p

ETHE wﬂ—l

The progression of vy to vy, as for twice v 1= thus in ratio to the relatmistic
factor squared.

The siomificance of the relatmistic factor squared regarding constant
speed change 1z that the relattmstic factor for gravitational acceleration 13 also
squared. It does not determine the value of the gravitational constant, but it 1=
analogically consistent masnmich as covanance of a clock mereasing at
constant speed equals that of a clock ezpenencmg a constant increase in
gravitational strength. However, the analogy 15 not merely that of centnpetal
acceleration and rotational acceleration The increase in gravitational potential
1z analogous to increase in speed, as the relatmistic effect includes both gramty
and relatrre motion in the gravitational field.

Mote: A mathematical solution to n:ompa:ci_ng P clock time to A% 13 not
here provided, as it entml: a more complex form of covanance regarding
grmtam:rﬂa_l acceleration i analogy to non-covariance acceleration of relatme
motion that 15 ilustratrre of a clock paradox The link between them is
stgmficant i that special and general relatmty urute according to st

The Clock Paradox

Observers A and B m relatrre motion time the other observer’s clock as slow
but not if B moves away from A, reverses direction and then returns to A B’
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clock is then deternined as the slower one by direct companson. This iz the
well-known clock pa.tad;:r:L both clocks bemg percerved slower than the other
by condition of covanance, but only one clock is slower by means of direct
COMparison.

The paradox 15 explanable because the event 15 not symmetrical The
traveling observer changes direction; the -l.-a-t—ull.-hm~tar—at home observer
does not. In order to confirm the clock pa.tadcrt does not contradict theorT, it
1z only necessary to show how chserver A% clock iz slow iof ohzerver A
accelerates instead of observer B. Instead of observer B changing direction to
return to observer A, A merely accelerates to catch up with B. There 1=
symmetry with regard to esther A or B accelerating: B mowing away from A at
relu::mtr v uses force to become relatrely at rest with system A and nses more
force to retumn to A at veloaty —v; as to compare with A u,_m.g the force to
become relatrvely at rest with system B and using more force to move at
velocity Tz in order to catch up with B.

To venﬁ svmmetry 13 conditional conader B moves along the z-ams
relatire to A at vdocm v before changing direction along the x-amis at time T
to move at velocity —v instead of w With repard to A as relatively at rest,
wherebr B moves relative to A the comparnizon of time recorded ]:ﬁ. A% and
B clocks dunng the top iz

2T
o

2T =

This longer time result: from B mowing an extended distance at speed v
because of a slower clock

The determmmation of time for the previous event 1z simple. However, for
the event of A being relatrvely at rest and then moving to catch up wath B, A's
clock keeps two different rates wiile B’ clock remains the same By the
addition of velocities theorem a change in velocity 1s not simply from v to 2v;
it 15 mstead from v to vy, which wrrolves a coﬁe.-,p-ondnlg change in rate of
clocks. Thiz condition 15 thus more complex than the premious one. However,
the complemity was previously determined in the section “Constant Speed
Change™ whereby distance and time of acceleration equate the same as the
average speed conzistent with the Newtoman formmula d = vt = (V2 Jat‘

The task 1z nonetheless to deternmne total time for A to catch up with B
results the same as 2T/« In perspective, what 12 to be determined 12

T+T =-L==L

a a

T 12 As time while accelerating from speed zero to vy;. Since B's clock 15 slow
by the relatrmistic factor, B percerves T as T, whuch 15 the same as the ttme B

moves relative to A
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To reconfirm, B morves relative to A in time T the distance X at veloaty
v;. In order to catch up with B, A accelerates from relatrvely at rest to velocity
vy;. The time T it takes A to catch up with B is according to difference in
speeds: 7y, — (7y — U). According to A, the difference 12 v; according to B, the

difference 1z v,. Hence

12 1+6 E, 1—|3"

T = _x“ __ % _ E|1:|-E"].

PV —ar ze—u[148)
x(1+¢°) _ x(1+g°) _ x(1-g")
2‘.“-1'-;;{5; ‘.'—L'E; LU :-I—B:

{1+’ _ r{1+¢°)

1-g° a
The total time relatre to A 13
TAT - T + Tll-tﬂ] e, m—__s]
=4 4 [+4
r|'1—;|3"] . r|'1—:|3"] _ T—TB:—;T—TB: -
o ¢4 ¢ (¢ 4

However, being T" is slower than T by the factor 1/, the total time of the

event according to B 13

Determinations of slower times are thus the same for A and B with regard to
svmmetry of conditions.
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7
THE RELATIVITY OF MASS
AND LIGHT ENERGY

Conservation of energy 1= at izsue rega_tdm.g melastic colhsion occuromg
between two masses for them to remam in the same state of relatire motion as
relatively at rest. For, if colhsion 13 inelastic 1 nature, then motion stops unless
it contimues as some other form of energyw Internal energy could be stored,
for mstance, as heat or molecular motion. Br elastic colision the kmettc
enerey 15 mamtamed as relatve motion of the masses. For a collision to
remam melastic whereby the same mass content of the svstem remains as it
was before colbsion, the internal energy of moton cansed by the collision 1=
spent to mamntan n a state of equbibrium with its enmironment. It could be
spent either as the mternal motion of molecules of matter or as radiant heat as
a means to mamtam thermodynamic equilibrnm.

Heat 1z miewed a: a random motion of mternal molecules of mass, but
conservation of relatrre mass and momentum apphes to molecular motion.
The molecules are not able to directly surrender their motion to molecules as
heat when they are separated by empty space. However, there 1= still a
posubility to consder of energy bemng absorbed a_nd erratted  as
electmmagnenc radiation, such as 1s hght.

Since energy is c::rﬂ._erted of masses 1 collision by them exchangng it,
kanetic enerpy of relative motion also mamtams 1n some other form. Einsten
agreed. Mass 'acmrd.mg to theory 15 one of many possble forms of enerpy
that can convert from one form to anothecr

Einstemn equated the internal energy of mass as a product of mass and
Light speed squared in the manner

E‘:—I =mc:_

Mass my is the rest mass of m moving at veloaity v; and m e is nternal eneroy
constitutive of rest mass. The increazed relatire mazs m in gelative motion
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minus the rest mass m, i3 identified as kinetic energy potential for relatve
motion m approximation to kinetic enerev of Newtonian Mechanies.

EBinstein explaned internal mass-enerpy asz work enerpv of a photon
within a mass being emitted back and forth. Regarding hiz explanation, he
considered a photon action within the mass, being part of the internal rest
masz as part of the total mass M relatrvely at rest, as ermtted wathin a
contaner from postion A to pomhnﬂ B. The mass M of the container then
recoils durmg times t of ermszon and reception the distance x = vt while the
photon moves the distance d = ct Work 15 thus done in relations to distances
% and dunng time t that equates the potental enerpy M to potential energy

The relations equate as total momentum mn the manner

E.
My =
Et
v= Me
Displacement x of M equates m the manner
Et
x=wvt = E
xM = dm
dm Et
=" T e
Substituting x from (5} obtains
E_r dm
Me — M
Mm cd cd 3

b
I
I

Note: Momentum of emmizsion and absorption of a photon 15 assumed to be
conzerved in thiz derration. The conservation iz of an internal action of the
system that does not change in relatrre mass. It 13 therefore in complance
with both Galilean relativity and Newtonian Mechanics.

However, the I'E].at'[".‘it‘_i. of mass-energy 1s a lot more complex than that of
Newtoman mechames. According to relatmty, for mstance, elastic colhsion 1=

1]



not necessanly totally elastic. A transfer of mass from one to another occurs
instead. Its occurrence prevents mass itself from accelerating to heht speed, in
being conmstent with the addition of velocities theorem Bwen the reflection
of licht iz more complcated Consider, for instance, a mass completely
absorhing a photon for its momentum to equate to that of the photon. If the
velocity becomes three-fifth hight speed before mass reflects the photon in the
opposite direction, then the mass should obtain sr=-fifth light speed regarding
conservation of momentum, which is contrary to relatmity theory For
consistency of theory, the paradoxz 13 e‘iplmnable 4% an NCrease i mass at

faster 'Peed and a decreaqe n photon enerey m the opposite direction.

Belative Mass Increase

According to gpecial relatmity a mass m n relatve motion at veloaty v 12
relatively oreater than my of it b-aﬂ.g relatrrely at rest:

%ccc:rdmg to theory, mass-enerpy 15 conserved after collision. If the collision
1z inelastic, whereb'. rdatme motion between masses is ternmnated, part of the
total mass-enerey becomes ancther form of energy (as heat or
electromagnetic radiation). Conservation of momentum and conservation of
energy both apply, but the apphance 1z much more complex than how they
comply accm:d_m_g to Newtoran mechanics.

An merease 1 relatrve mass along with an mcrease i relatrre motion 15
mathematically venfiable according to the conservation poncples of
MAss-ENersy and momentum. Constant Lght qued and covanance apply, as
does the addition of velocities theorem, for venfication.

Conserving Energy of Light and Mass

Smce hght possesses momentum itz emission and absorption by mass 1=
subject to the conservation laws of momentum and energy. Verification by
X e 15 with regard to mass my = 1 and momentum my = 0 relative to
observer A absorbing a photon of keht having momentum mee such that my,
and the photon enerev move with observer B at veloaty 0.6c relatve to
observer A Conservation of momentum with regard to the total mass of hoth

light and matter with respect to A is according to the equations
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mc + mu{ﬂ) = (mx + mu).ﬁc
mcec =.6mc +.6mc
X x ]
m =.6m +.6m
x X 0

Am =.6m
X 0

m =—m
x & 0
The total mass wath respect to A before and after absorption 1z thus

5
+m =—m
0 0D Z0

i .'lél'.l:l

Total momentum before colhzsion was (3/2)(1) = 3/2 heht speed umts. It 1
also (3/2 + 1)(3/3) = (3/2)(3/3) = 3/2 Lght speed umits after collizion The
total momentum i3 thus conserved with regard to absorption and emussion of
Light by matter.

Note: Smce total mass before and after collision 15 smply m, + mg =25
umts with respect to A it 12 also conserved in accordance with melastic
collision.

For a reverse process of inelastic collision as elastic colhsion, a photon 15
enmtted from total mass m, + m, m the ocpposite direction at which it was
absorbed. Although B percerves speed of enussion the same as absorption, A
percerves the enutted photon speed as

p = v _ 208 _ 15
12 144 1+.36 17

The relatrre mass becomes

r:Il 17
E g
Itz momentum becomes
e Ec=Sme
e T i B T
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The photon mass-inertiz in the opposite direction 13

1—w _ B 3
m._=m — = —=m
zh S

Total mass and total momentum with respect to A are again

17

3
—m +—'r:'1n=7':r:'il:I
—ml? lsc—imc—imc
g a7 g0 T 27D

Both mass and momentum of light and matter are thus conszerved of partial
elastic collizmon between hoht and matter by means of a transfer of mass
between lhight and matter.

Since the total enerov of matter relatively at rest equals the product of
mass and hght speed .=squa_red and since elastic collision between matter and
bght mwolves a transfer of mass for its conservation, implications are matter 1=
essentially a collechon of hght energy in that it converts from a hght formto a
mass rormb‘rﬂleana of inertia.

There 1z another paradox regarding an imphcaton of knetic enerpy
differing from momentum. Momentum 15 conserved m wew that mass and
speed units relate as opposites. Twice mass as half speed thus equates as the
same momentum as twice speed of one-half as much mass Kinetic enerpy,
however, 13 according to speed squared. For it to be conserved, four times
mass at half speed need equate to one-fourth mass at twice speed.

Az for a resolution of the paradox, the addition of velocities theorem
applies. In the ezample, for mstance, conmder a mass m’ = (3/4m
approaching mass m at speed (3/3)c and momentum (3/4)m(3/3)c =
(3/4)me. Maszz m 13 consdered relatrvely at rest After melastic collzon, the
total mas: momentum a-:cnrd.i.ﬂg to conservation of momentim
momentarily becomes (9/4)m(1/3)c = (3/4)mec. Br elastic colkzion and
conservation of momentum, the r&lanve qued and mass of m become agam
(3/4m(3/5)c = (3/4)mec. However, relatrve to m’ be:.ﬂg relatrvely at rest
:_nstead of at qued 3/3)c, m1s percerved mnstead as munus (3/3)c and of mass
(3/4m. Covasiance thus apples rega.td_m.g congservation of IIlDﬂlE'ﬂtLuIL It
furr_her. apples to conservation of energy, as lanetic, m the sense both the
momentum and kinetic energy 15 the same after colhsion as 1t was before the
collision.
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The Doppler Effect

Conservation of momentum regardmg partial elastic and mnelastic colhsion
between mass and hight 15 also conditional to Doppler effect. It apphes more
generally as to whether the interaction 13 only matenal or 1z between photons
and matter

J-’:.lﬂlmgh mcrease m mass-energy along with relatre motion 1s
complicated, 1t was previously indicated by a Doppler effect proposed mn 1842
by Chostian Doppler (1803— ].E].}J It 13}..1}1;3_1::1q whv a whistle on a tram 1s of a
lower pitch, as when the train recedes from the observer, and of a hugher
pitch, as when approaching the chserver E=zplanation iz according to the
vibration of air molecules forming waves. Lower pitch sound is stretched out
weaker waves and higher pitched scund iz more compacted stronger waves.
There 1z stretching of longer wavelenoth resulting from the recession hetween
the zource and obszerver, and shorter wavelength observance results from the
observer and source approaching each other.

These effects are of the general dynanmes of ordinary particles as well as
for hght. Bullets fired from a gun, for instance, are more energetic if the gun
firmg them 1s movmg towards the target rather than away from it. They also
apply to light whether light 15 erther particle or wave in nature. Systems
approaching each other naturally recerve hight signals more rapudly than do
systems receding from each other. Such effects result from laws of motion
al:cordmg to esther Wewtoman mechames or relatmty theorw.

The tazk 15 to dlustrate genera.l covariance of observers firmg bullets at
each other for companson of results with a specific Doppler effect of hight
propagation Accordingly, observer A iz relatrely at gest at the ongin from
where observer B moves away at velocity v, After time T and the distance X
of their separation, as according to A A fires a bullet at B. After time T" =
T/ay of their separation, as according to A, B fires a bullet at A Regarding
covanance of the same relative speed, the time for recermng a bullet 1z the
same for A as it 15 for B even though the bullets seeesmore away relatrvely
faster than it does approaching with respect to either A or B bemng considered
relatively at rest Conservation of both momentum and energy thus app].tes
ar:r_'n::nrdmg to the relatmmity of covanance that was previously analvzed in the
previcus section of this ::hapter with the exchange of photons.

First, consider a time T, for B to recere 2 bullet from A 1s time T plus
time T it takes the bullet moving at velocity +; to catch up with B moving
away from X at veloaty v,. Hence

_ X X I[L-':—‘.'_:l v X
T,=T+T =1+ S =77+
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.f([:'.':—ul:|+1'_.¥ i.-':.-'.'—i.-':x—'!':x v X
v, [I.-'___—‘.'_J - 1'|[1';—i;|§| L'I[L';—i;:J

Thiz time 15 according to the clock of A Becauze B’ clock 13 slower by the
factor 1/ay, as to percerve less duration, B determimes the total time as

The task now 15 to determune the time for A to recerve a bullet from B.
Becausze B clock 1z slow by the factor 1/, the time B decides to shoot a
bullet at A after B passes AT =T/ for moving distance X' = =/,
between A and B. The bullet’s speed 15 calculated according to the addition of
velocities theorem whereby v; and v, are both negatrre values because of B
receding from both A and the bullet:

_ L'|—|:—'.'_| v,

Ve T TRE[R) T 1R

Although A recerves the bullet as moming in the negative direction, a3 75 to be
a negatme velocity, the time X'/vy; for A to recetve the bullet from B 1=
additional to the time 37 /v, It is thus poutive. Hence, the time A recerves the
bullet 12

v X+v X x["'.;_".][l_ﬁ.ﬁ:] o _:-__,[1—;3:s::|+1-|[1—szsz:|]

Thiz time being the same as Ty, as percerved by B, thus comphes with

COTArance.
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A similar event for hoht signals is achieved by substituting ¢ for vy, and v

for v, to obtain
& | _ X "1'..1_5:
1-g |~ v| 1-p

Xo £ _ KXo 1 _ X
v le—v ] v |[1-p] »
J1- E ].+|3 Y1+ E 1 A+E

u 1 B

This 1z the tme either Observer A or Ohbserver B sees the other observer
move the distance 3L

The relation holds for any distance X or X, and for any time T, oz T,
1z thus dimisible mnto any mumber of distances and times. These times a.nd
distances relate to wave properties of light as wavelength A and frequency [
such that

f| 1+5 M= J‘|%E
= frﬁf x =]

The equations are relatrmistic Doppler formmula for companng hght
sources and observers as relatively either approaching toward or receding
trom each other at constant velocity. The results are the same whether hight i3
a wave of a particle.

However, more general results are more complex regarding the
mteraction of light and mass. Taght iz now categorized as a photon of zero
mass according to the standard model of phyzics. However, pren‘iu::u._ analvais
m thiz chapter weeiz zeermingly to the contrary A means of itz verfication
would be an expenment producing momentum by difference in color. 18 black

absorbs light and white reflects it, then sheets hawng opposite sides of black
and white that are reverzed on each side of a pcle should be able to rotate the
sheets around the pole. However, expenments have shown absorption and
reflection occur according to rrequencr mstead of mtensity. More electrons,
for mstance, are enmtted back from a metal as such.

Light has both particle and wave properties. By its wave propertes it
excludes a Paul exclusrve ponciple whereby different mass cannot cccupy the
same space. Waves supenmpose to combine presence and to be able to pass
through mass. The passage could even be undetected if in an equilihrram state
whereby effects are nullified by other effects. Such an equilibrum state is
consistent with the principles of entropy and covariance. Br entropy, changes
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i the equilibrm state can result in varous different effects. By covanance,
the different effects would be the same for all states of relative motion being
property percemed as relatrely at rest.
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8
THE RELATIVITY OF GRAVITY

After Einsten modified Gallean relatmmty for it to u:-::mph with relatrre
spacetime mstead of absclute space and absolute tume, he focused on
Newton’s theorvy of g_-ranrr for its comphance with relatire zpacetime as well.
He considered gramity as analogous to relative motion in compliance with an
equivalence principle fundamental to both Newtonian mechanics and relatmrity
theory whereby gravitational mass and inertial mass are essentially the same. A
change in motion of mass thus occurs either from a colhsion with another
masz of by gramity of the other mass. Twace as much mass changes veloaity of
another mass twice as much by either grawity or collizion with the other mass.

Another Pmplrpr_nc_ljal Einsten used in relating gravity to relatme
motion 1z smular to one Copernicus previously proposed to explan cur
unawareness of Barths orbital motion. Copermcus reahzed that we are not
mternally aware of Barth’s motion around the sun because of us being in the
same umiform motion with Earth around it Binstein alio reasoned we are
mternally unaware of falling freely by gramty because, as had been proposed
by Ga.hle::r all mass falls at the same rate through a vacuum towards Earths
center Binsten also assumed hght is gravitated along with mass for ne
mternal awareness of change, which 1z consistent with descobing spacetime
according to constant lisht speed. However, gravity 13 mhomogenecns by
nature, as to complicate the equivalence poneiple in that parts of 2 system
oravitate towards a center of mass according to varous distances and different
directions of free fall.

BEinstemn equated free fall with mertial motion inasmuch as there is no
mternal warenes: of erther one, but free fall of Earth with itz moon can be
felt by way of ocean tides because parts of Earth clozer to the moon
gravitating more towards it Thete iz alzo a tendency of mass to gravitate
towards a comumon center instead of m parallel disection. Objects maide a
contaner m free fall thus tend to converpe towards a mass center
Furthermore, what 1= oppostte to falling inward 15 orbatal speed. An merease
in orhatal 'peed at the same radial distance results m a straghter orbatal path,
as for moving farther contrary to fallng at the same rate. A ball monng faster
also moves shehtly farther befoze lowenng to the ground because of Earth’s
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surface curvature. The greater speed of light perpendicular to the radial
distance smmilarly moves straighter distances than does slower mass falling at
the same rate towards the center of mass. There 12 thus a greater tendency of
orbital escape by the speedier hicht.

Smce constant hoht speed iz the founding prnciple of SRT and since
Lght 1z assumed to gravtate toward matter, Emstemn relegated the vahdity of
5RT as a special caze, appheable as far as tidal effects are neglipible. Thet are
neghoible, for mnstance, masmuch as particular parts of the gramtational feld
are percervable as homogeneous whereby different distances are too short to
detersmne their differences of grantanonal effect. Einstem then opted for a
gecmetncal descnption of gravmity m accordance with spacetime curvature due
to the presence of mass.

Even though Emstem opted to stpulate SRT 15 vabd only as a specual
case, it can still be conudered as an mtegral part of GRT inasmuch as the
latter contans forms of acceleration whereby non-svmmetncal conditions
exmst in analogy to the clock paradoz. They interrelate by means of invanance.

Invariance

A

The Pythagorean thecrem iz useful in surveying when the hne of sicht fora
direct measure of distance 1z blocked by an obstacle A nght tnangle
hypotenuse provides an invanant for mapping an alternatrre direction as a
detour, with the hvpotenuse as deternmnable for distance. Because its two
other side—len.gﬂﬁ can extend perpendicular to each other m any directions
from opposte ends of the hypotenuse, their relation to the hvpotenuse
deternmnes an nvanant for all nght tna_n.gles formed from it As dhustrated
above, the invanant iz of the form CF = A* + B* = A" + B, A? differs from
A7 and B* differs from B”, but the total area 15 the same, as C7, for both nght
tnangles.

This mwvanance also apphes to higher dimensions, as according to the
rectangular box below Length OF 13 the hvpotenuse of a right tnangle with its
other sides as x and v Length OQ) is also a hypotenuse of a right triansle with
itz other sides as OF and z. Length OQ) 1z thus according to the legs of two
right triangles of sides x, y and z.
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¥ r z OP" =x + vy
z 2 .2 2 2 2 2
s0Q =0P +z =x +y +=
8]

Physics includes, among other tlﬁn.qu time and motion, and wath SRET
first formulated by Em-ttan and then gven geometncal mterpretatton b
Hermann Minkowsk (1864-1909), time becomes a fourth dimension of the

spacetime mterval s the manner

- .

5 =x +y +z —ct = 2 4 V +27 =t

The letter s denotes the mterval, as to deternune a value of a vanable of one
coordinate system if other values of two coordinate systems are known.
Trrrariance of the interval derives from the Lorents transformations:

Vi-E Vi-g

For the demwation, time coordinates convert into distance coordinates in the
INETNer

I:tl — ef— E.'l.'
'\-,.nlll _ B.'

The coordinates are then added and subtracted in the manner

ot 4+ ¥ = :'E—E.r- + T_m‘ — -::—'.I'.r+.1'TE.1.' — rr-’1—|2:'|+.1'-'.1—|3|
-'\III—E- -._.|1_B' -'ill_B- "..'II—E-

Cr- — oy = ct—Bx x—wt _ ettvi—x—Bx _ ct(1+E)—x(1+f)
Vi-g' 1-g V1-g Vi-g

The product (t + ='){t’ — =) grves
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et 1=V —ete] 1-p" exe1-8 )< [ 1—-£")
1-g°

II.'l

22
=ct —

Hence, imvanance of the mterval 1z of the form

2 2.2 2
g =¢ct —x =ct
5 2 x° 2 x
- =t ——4=t ——+
¢ c c
2 2 e 3 o
- =C ——¥/=¢c —V
r t
g: 2 1": 2 2
—= ——F/=¢ — VU
t t

Irvanance of the mterval 12 a means of relating different phenomena In

the same manner of relating spacetime coordinates, for mstance, momentum
and energy are invanant according to the equations

S _pripip— '—.'—P +P +P‘—L
o x ¥ E c

i

L]

=P+ Pf_cz +PC —E =P 4P +Pc—E

Total enerpy or momentum of systems thus calculates by knowing vanables of
energes or momenta of one system m companson to another

Belatmity wrvanance 1= apphed acu:-::rdm.g to whatever information can be
obtamed by it Ik purpose m thiz book 1z to understand the difference and
sumlanity of how 1t relates to both special and general relatmty According to
special r&latrntr light speed 1z constant relative to someone j:elam'e_h at rest m
gravitational free space. If s = 0, then it relates i the manner.

0 =.::r2 —
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According to general relatmmty, however, hght speed vanes accordmng to the
field strength of a grantation field What 15 now to be explamed 1= how it
relates to vanable hght speed regarding mvanance of general relatroity n
analogy to both symmetncal and asymumetry of covanance. The awmeh:tca]
analopy refers to the clock pa.radm.. G—rmt'i. 15 asymmetnical msofar as its
relattmistic effects perc&m&d from an oheerremobserver apart from it are
opposite of what chservers in the field of granity percerve apart from it

Invariance of Spacetime Curvature

The cu::-m:ephu:m of Newton’s mverse square law of grawity as actng at a
distance 1s contrary to BEinsteins ezplanation of it as spacetime curvature.
Action at 2 distance iz mstantaneous, but tranaport of information faster than
Lght speed 1z contrary to the condition of special relatraty. BEmnstemn thus
generalized covanance of spacehme for it to cc:mp}r with grmtam:rﬂa_l effect,
as general covanance, wlich mamtams mvanance of the laws of physics in
being the same for all reference frames.

A field theory refers to magritudes in space and time differing according
to temperature, gramitational effect and so forth. A convenient way of relating
them iz by a mathematical matrix, and the general form of Hmstein’s field
equation 15 a tensor matrx for spacetime curvature as

G = HIET

b o W

The left side of the equation iz Einstems tensor matrix, and the night side
relates as a stress-enerpv tensor matr m comphance with the Minkowsks
spacetime wrvanance for momentum and enerpy. The Bn(/c® 12 an Binsten
constant inchiding Newtons constant G and light speed c. The 426G iz in
relation to surface area of a sphere The dimensions of 2G (cubic centimeters
per second squared and per gra.m}, relate as a distance fII]J_'L].'h.P]J.Ed by veloety
v q1:11_121_133':1 per mass o vr/m Divided by o', it becomes cenh:tpetal force:
1/ Peeat Multiphed by an EﬂE‘Ig‘i pu::tenhal e’ per volume, as propomc-nal to

', 1t becomes per area, . If r* 1z drded by o to become t7, it then zelates as
enerey mstead of as momentum "";.T.Dmore:r optional 1z an mverse of
centnpetal force coupled with the stress momentum-enerpy tensor T for
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determining the spacetime curvature of a gravitational field according to
surface area of a volume space per pressure, as pounds per surface area and as
the weight of gravitational force.

The subscnpts pv of the matrices are sinular to spacetime coordinates x,
v, 2z, t of relative motion, but they apply more speaifically to Riemanman
curved space apart from Buchdian spacetime coordinates, and they are also
more complex in desenbmg postions in four dimensional spacetime instead
of only coordinate directions for relative motion. The matrix thus allows fora
more descnpttre geometry according to the distmbution of mass-energy.

Binstemns spacetime curvature 13 according to a Riemann curvature
tensor calculus. A tensor of the first rank 15 a scalar, which 1z a magmitude of
something—such as temperature or mass quanﬁt_'r—that can be descnibed by a
single number, as a magmitude. A tensor of the second rank 13 a vector, as for
mcluding a direction along wath mapmitude Higher ranked tensors are moge
complex. The Riemann tensor, for instance, descnbes the shortest path along
a curved surface according to a geodesc matox g

The spacetime curvature in general relatrrity ncludes the g, a3 to be
determined by the stress enerov tensor By substitution, the Einstein tensor on
the left side of the equations becomes

__ 8mG

4

R —Lr

v 2 ‘gm' -

T

v

The Riemann curvature tensor mato B, along with the scalar magnitude B
and geodesic curvature tensor matox g, are thus deterrmined according to the
value of the momentum-enerpy tensor matrix T,

T, 15 an mvanant of a stress momentum-energy tenzor for descrbing the
effects of all forms of enerpy Its applications are complex, and there are
varions solutions as to whether the field rotates and 0 on

The Schwartzschild Metric

A smpler metnc contaming lesser complex conditions was derved and
published m 1916 by Karl Schwartzecluld (1873-1916). It mncludes the
Newtornan form of grantattcmal escape speed replamng veloaity mn the
relatmstic factor for gravitational modification of spacetime conditions. An
algebraic form of 1t 1z

—1
ds” =[1 _ 261 ].-: dt” — dr [1 — -’}f’] —r'de” — (sin'8)de"

?‘G rc
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Infinitesimal merements dt and dr interrelate by the metrc equating as an
infinitesimal interval ds The last two terms of the metric with triponometric
quantities B and ¢ refer to polar coordinates i place of the perpendicular
coordinates ¥ a_nd z of flat spacetime. Flat spacetime refers to gravitatonal
free space Whereb'. conditionz of SRT applw.

A distinction of the form of the Schwartzechild metric from that of
Lorentz invanance iz with regard to acceleration whereby the .-,Peed of hght i3
dermred as slower wathin a gravmitational field. Such difference in Light zpeed is
calculable in relation to the mfimtessmal merement ds being zero. It1s zeron
the sense its mfrmitessmal influence relates to gravitational free space in the

INanNrer
" - - ps -1
0= c'dt'[i - = ]— dr [1 -~ —2'5"‘_.”]
re re

The relatrve speed ¢ of hight i a sravmtational field 15 thus less than speed cmn
relatively gravitational free space. If 2GM/r = , then ¢ = 0 for not even Lght
to be able to escape from the field.

The Singularity

Slowing of Lght speed mn a gravitational field indicates the conditon of a
sngulanty, also known as a black hole whereby nothing, including hight, 15 able
to escape. It 13 conditional to a eotical Schwrartzachild radins B of the equation
2GM/R = ¢, as for an event horizon where nothing within it is able to
escape. Smce light cannot escape, 1t appears black

The black hole was cha]]en.ged and modified in the eady 1970: by
Stephen Hawling (1942-2018) for it to ermt Hawloing radiation. In explmmn_g
how black holes ra-dlate Hau'}m1g assumed a probabality condition of quantum
mechanics applies to allow the probabality of a licht particle inside a black hole
to exist outzde of it as well.
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In 1972, _]au:ob Bekenstein (1947-2013) proposed black holes should
radiate enersv in order for them to -:Dmp.h' with conservation of entropy
H:m‘Lm_g first rejected Bekenstein’s claim assuming entropy need not applf. to
the entire unrwerse as an isolated system itself not being able of causing an
mizthle change to another system within it but 1 1974 he conudered black
holes abzorbing mass could be releasing a different form of radiation different
than what 13 observed, and it could recvele back into another chservable form
after escaping from the forming of the black hole to prevent its occurrence in
manner of conservation of mass-enerpy. However, he conceded about twenty
vears later that convincing emdence from astronommeal observation mdicates
black holes do emist.

Binstemn failed i lus attempt to obtamn a umfied held theorv. General
relatmty thus appeared to reman mcomplete, and its mcompleteness 13 here
considered mn relation to the black hole condition. Although the existence of
black holes wrmiz not disputed, explanation 15 considered wath regard to how
granity comphes with an equlibnum state from which Hawking radiation
applies m a wav for black holes to exist as unverses within unmerses.

The Schwartzschild radms of a black hole also mereases wath an mcreasze
i mass, such that itz uze could be relatre to observers within it What =nll
needs to be determined iz whether its relative density mamtains as such. Black
holes themselves can vary m size, as with equal differences in both radins and
mazs ratios, az half the radius c:f half the mass supposedly has the same
gravitational potential

How does mass not contime to shank by its own gramty?

Binstern addressed thiz question i assumung the unmerse can be of a
frute amount of mass PFor it not to contnually sheank he inserted a
cosmological constant mto his field equations as a repulsrve force. However,
the constant repulsve force opposing gramty, according to other physicists,
was assumed to be a means for the umverse to expand outward mnstead of
merely dizallowing it to shonlk

The ezpanding unmerse theorv was .-,upp::rtted by astronommeal
observation. A red shift in the spectrum of Leht from more distant sources
was soon observed that 1z weaker accordm_g to Dioppler effect. Einstein had
even applied the Doppler principle in 1911 to conclude Light blue shafts in its
spectrum when entenng a gravitational field and red shafts when leaving it
The red shift from more distant sources mdicates either more pravitational
force per mass or 1ts recessional speed. However, 1t 15 theoretically possible for
a stable condition of equlibrium to exist whereby the quantity of mass neither
shrinks nor expands, and it iz according to covanance of general relatmity in
analogy to covanance of special relatrmity

The smgulanty stzelf comphes with covariance whereby observers within
it cannot see out of it as well as obserrers outside it are unable to see what i

maude it Covanance i1z part of the empandmg unmerse theory whereby
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observers at its edge percerve themselves to be at its center Such result occurs
becanse of gravitational effect canceling itself out at its center Light moving
outward thus has: different gramtational mfluence than does light movng

mrorard.

Special and General Relativity Analogies

Even though light speed vanes m a gravitational field, there are symmetneal
analomes of gravity and relatrve motion. Local hght speed, for mstance, 1s
actually percerved by observers in the field the same as in gravitational free
space. Likewise, m=the moons orbit around Earthe=eleeh reprezents a natural
clock that iz not percerved as slower because of it and BEarth both nearly being
slowed the same by the sun’s gravitational field. However, the sun's slowing of
clocks 1z only one r1u]l1n'1ﬂg effect.

Another condition inclusive of the effect is the relativistic contraction of
length. Because light speed in the field 15 slower by the relatmistic factor
squared, it moves slower also a shorter distance for it to be cheerved of the
same frequency. Slower clocks and shorter measurmg distances thus nullify the
perception of slower hght speed 1n a gravitational freld.

To the contrary of observers in gravitational free space P-e::u:anng events
as occurmng slower or of longer distance, according to 1ntE'IP1'EtElT_'I.Dﬂ_ are
events outude the field beng relatrvely percerved as faster or cccurnng at
shorter distance. The difference i observable effect 13 analogous to the cdock
paradox of specal relatmity explamed according to asymmetrv. As the clock
changing direction 1s the one determined as slmt. clocks within the
oravitational field are hkewise deternmned as slow by outside observers due to
the asymmetey of gravitatonal acceleration For symmetrv of opposite effect,
as for clocks outside the gravitatonal field to bhe peru:emd relatively slower,
thev need to be within another gravtational field of greater strenoth

Such analoges of special and general relatrmity indicate their metrics can
mathematically convert to the form of the other Although hght speed 13
vagizble i accordance with the Schwartzschild metric, it becomes the same
form of Lorentz mrranance by substituting ¢ forcin the MEANner
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Conditional to only substituting c¢?dt® for c’dt® iz with repard to slower
oravitational escape q];:u.=~_v.=_~|:l per slower hight speed canceling out

With covanance of a snpulanty allowing cobservers to perceive
themszelves to be at itz center, it becomes evident that obszervers inside it
cannot see what 13 outzide it The smgulanty itself becomes a world within
another world. Cutside obzervers cannot see mnaide it and inmde observers
cannot see outside it With evidence of black holes emsting i other parts of
the observable unerse, world: within worlds mare thus a possible reality
bevond the one m which we lve.

Contrary Observation

Horace Babeock (1912-2003) noted a discrepancy in the rotational speed of
the Andromeda gala:ﬂ as Ez_th az 1939 In the 1970 and 1980s, a general
study of galames under the gmdance of Vera Fubm (1929-2016) mdicated
sotational speeds from their galachec centers genera]l*_t do not appear to
decrease in accordance with Newton’s imerze-square-law:

Dark matter has been assumed to explam why rotations of some ie3
are of speeds greater than their grantatu:mal mass allows by Pres-ent theory. It
constitutes 2 modification of theory in the sense dark matter i3 an unknown
element inmmizble to electmmagneﬁ:-: radiation causmg change to gravitational
action. There have also been proposed direct-modificaions of both
Newtoman mecharues and selatimty theorw

Mordehai Milerom proposed a modification of the law in 1983, referred
to az MOND. In 2004, Jacob Bernstemn offered a relatmistic version of the
modification according to spacetime curvature. In 2008, John W Moffat
published hiz book Remventing Gravity regarding modification of grawity
(MOG) whereby the gravitational constant relatively inereazes away from the
center ::rf mass due to greater decreases in IE'PUJJ'-.‘E force away from the
center of mass.

Observation could also be at fault reparding how dizerepancy of effect 1s
observable. There could be, for instance, small black holes emsting but
undetected within the spiral galasies.

Further consider how cosmic mass 13 observed an:-u:-::rdi.ng to wizible
radiation. Of particular relevance 1s that eighty percent of the mass in the
unrverse has been estimated to be hydrogen. Cold hydrogen, Hy, 15 relevant in
that itz presence 15 extremely difficult to detect. The electron of the hvd.t-::gen
atom can either rotate i either the same direction of the opposte direction of
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that of the proton i the nucleus of the atom The electron®t mechanges itz=ef
rotational direction from same to opposite whereby low hght-enersy is
detected, a= typical of a cosmic backoround radiation that has no evidence of
stz direction of ongn Undetected cold hydrogen could very well be the
mmzsing mass i the spiral galames, and it could alzo be part of the creation of
new stars.

Gravitational Mass

Although vanable hght speed of the Schwartzschild metnc can mathematically
relate to special relativity covamance regarding time and distance, mass 1s
excluded in the sense grawmitons do not directly convert into mass-energy as
photons appear to do. A particle of mass increasing speed increases in mass by

absorbing it from another mass particle or photon that cauzes the mcrease in
speed, but grantons are considered to be massless with no such means of
direct conrersion.

Conzider speeds of masses mcrease by means of them gramtating
towards each other The total mass should appear to mncreaze as percerved by a
distant obzerver relatirely at rest How can this result be possible without
contradicting conservation of mass and energy?

F'Lccc:rdm.g to relatvity of motion, a relatmishic merease m mass occurs
with an increase in .-,Peed_ The increase 1 mass 13 simply obtamed from the
energy acceleratmg the mass Pam-:le as from esther another mass particle or a
photon of hght that accelerates it, but an mcreaze m the strensth of the
gravitational field results m the condensaton of mass whereby the
gravitational potential of all mass increases. If the radms r of mass m
decreases, then gramtational force mcreases according to prezent theorw

The eschange of mass from change m relatrve motion 15 the result of no
mass bemng able to either obtamn or surpass hicht speed. Even small mass
quantities colliding with mfinite mass quantities result i an mfinite increase in
the small mass quantites mstead of them reaching licht speed. However, this
merease m mass and decrease i volume with increase in speed differs from
gravitational acceleration accm:dﬂlg to general relatrity whereby black holes
are allowed to emst by means of mas: density bemng zble to increase to the
extent of its escape speed equa.lmg that of hght '“peed 1n vacuum space.

However, conservation of energy from grawmtational mteraction iz
explamable according to the Schwartzschild metne It 15 according to vanable
kght speed. Accordmng to formula, the e.-,cape speed of 2GM/R per Lght
speed ¢ squared 1= countered by ¢ becoﬂnng o that 15 less by 2GM/B It 15
thus emdent that a decrease m light energy counterbalances an increaze in

gravitational energy.

24



The conversion of light eneroy into gravity could be a mussing concept
tor formmulating a unified field theory. Schwartzschild limself, who died the
same vear of the publication of his metric, might have been aware of it
Einstein instead mserted the cosmolopical constant mto lis freld equations,
which was only one of many other ideas i s persistent attempt to formmlate
a umfied field ﬂleun 1'J.a.tl'r of those ideas alzo appear to be part of an overall
solution.

The zoclition also entails explanation a: to how gravity gramtates, and
wave acton 1z 3 means of allowmg vacuum effect to occur Einsten
considered gravity not itself as a direct particle force on matter but as wave
action curving spacetime. Such wave acton of space affecting matter has
tmally been mndicatrely observed of black holes and other large massive stars.

Sigmbicant of wave action iz that waves can pass through matter
undetected whereas particles cannot occupy the same space, although the
actual volume of space m which a particle emsts can be according to an
unknown densitv. Entropy also apples in that a state of equiliboium can be
undisturbed by a wirtual particle passimg through it Therefore, if part of mass
converts into a virtual particle for immisible wave effect, it can result in vacuum
effect of attraction.

However, for vacuum effect to occur there needs to be repulsve force
occurnng outside pushing imward. Such repulave force could be the wirtual
particles slowly converting mto it for a recvching process of continual creation
of both gravity and matter. A longer recycling distance for virtual particles to
mto the repulsre force equates az less recrchn.g enerey per distance, such that
the different wirtual particles themselves either converting from or mto matter
can be of greater energy. Such a process 13 according to an Aspden theory that
results in the numercal value of the graritationa_l constant az presently
established. It 1= a::c::-tdm_g to the loss of energy from the mteraction of
protons that are created from muons combmme and also losing mass-enerpy.
The energv lost 13 also according electrostatic and electromagnetic formula
equating kinetic energy to internal mass-energy.

As for conserming enerey regarding the Schwartzschild metric, the
decrease of Lght aP'E"E'd nesds to relate to energy conversion. Consider internal
enerpy me® s its grantahcmal potential mv*, as in relation to escape speed
squared (2Gm’/7), equal to me™. One form of energy thus merely converts to
another form In this case, an increase in pravitational potential 13 ‘obtained
from a decrease in mternal energy. However, if the escape speed equals that of
Light speed 1 gravitational free space, then there iz no mass-enercy to
gravitate. However, gravitational force vanies from center to outer edge. The
amount of average decrease iz thus from ¢ to & = ¢/2, and the formula for
variable light speed 12
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9
QUANTUM ORIGINS

An ongn of the quantum is that of complete absorption by a black-bedy.
PFormulas were denved to determme a relation between temperature and
mtensity of radiatton that a bodv of mass can absorb and emut while m
eqm];bnmn with the forces of nature. Classical forrmalas for predicting results
of expenment faled unbl a concept of the quantum was mntroduced
Understanding thiz development 1z according to particular relations between
heat and light.

Heat and Light

In the vear 1800, Wilkam Herchel (17381822} used a vanety of eve glasses of
different color lenses to peer thrc»ugh a telescope and observe the sun By
using these different glasses of various eedbercclor, he discovered hght filtered
through some of them felt warmer than if filtered through others He
followed up with the mmpheations of this discovery by devizing ezpenments
consisting of posms and thermometers to further discover a emes
degreeone-depree hicher temperature pust beyond the red end of the wisible
spectrum nto the infrared From further experiment of observation, he
concluded inmisible hght eneroy exizsts bevond the misible spectrum

A heat-hoht connection was thus estabhshed, but 1t would be another
twenty vears before Andre-Mane Ampere (1775-1836) sugpested hght and
heat are only different aspects of the same process. A response to Ampere’s
suggestion came with Marcedonio Mellom (1798-1854) agreeing inasmuch as
he believed both are waves propagatng thrc-ugh media. He regarded hght as
the harmomious waves of ether, and he simularly regarded heat as radiant
waves of calonic, but his expenmental findings from 1833 to 1840 indicated no
essental dJIference in wave properties of these two phenomena. To lus credit,
he did discover refractive properties of thermal radiation.

Moze development followed from ezpenments by Jean Bemard Leon
Foucault (1819-1868) and Armond Hippolvte Lows Fizeau | (1819-1896) in
confirming wave properties of radiant heat Their expenments split ravs of
mfrared light for them to supenmposze and produce alternating bands of hot
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and cold in analogy to the hight and dark fringes of ordinary light James
Diavid Forbes (1809-1861) then discovered heat polarizes similar to that of
light, and he advanced the concept of a continmions radiation spectrum that
later became essential to Maxwell’s theory of electromagnetism It followed
that the umfication of dectmmagnensm and thermodynamscs was i order. It
would have been routine except for the predmmn:mce of wave theory at the
time. The relation between vibrant molecules of matter with the waves of light
was not adequately understood as of vet.

There had been some attempts to umfy theory as such. Leonard Euler
(1707-1783) propo-ted the poneiple a Parhcula.t substance of mass can absorb
]Jght of anv frequency that its smallest particle 15 able to wibrate. He attempted
to explamn Phenu::mena accordmng to the ether from which matter forms. His
theory was not successful, but lus abserbing ponciple did not go unnoticed.

Moze essential to the development of theory were discovenes of how
matter absorbs hght Wilkam Wollaston (1766—1825) discovered mn 1802, for
mstance, that heht spectra enmtted from matter 1nc1ude dark knes. Joseph
Fraunhofer (1787-1826) made more discoveries along thus line in 1814, The
mterest in these discoveries grew among theonsts. Stokes for one, used the
principle of Buler to explam them as atoms absorbing hight waves by means of
TESONANCe.

Pierre Prevost (1731-1839) had promided evidence indicating all bodies
radiate heat The emdence suggested further dewr—peor——Eerberr——r
bemthose poor absorbents of heat are also poor emitters of it, and good

absotbents are good emmtters, and it became emident material: in thermal

equibboum emmt what they ab-%m:b In 1858, Balfour Stewart stated the law
that the abs DIPT_I‘.‘E' of 2 material in 2 state of therrn:al Eqm]ibnm 15 equal to its
ermssmity. Stewart assumed the absorptive and enmsse abihity of different
rnaterials vades in relation to the nature of their internal substance. Gustar
Kirchhoff (1824-1887) proposed = 1839 a parbcular conditon of
“black-bodv” radiation apphes to all bodies regardless of therr matenal
composthon.

Kirchhoff ezarmned the spectrum of sunhght through a sodum flame to
discover dark lines of the spectrum change to vellow when the sunlicht 1z of
low intenszaty, being darker with mose intense sunhght He also found sodmm
emits the same part of the Light spectrum absorbed with an appropriate
merease i temperature of the sodmm flame Kirchhoff thus surmised the
abihty of substance to absorb and emmt a certain color of hght depends on itz
relative state of equilibrium  Further expenments to confirm this premmse
mdicated absorption and emissity for a materal 13 a function of its
temperature and wavelength or frequency.

The mathematical fornmulation of the law assumes a svstem obtains the
state of thermal equilibrum at sub temperature below incandescence. Thus, if
A denotes the total radiation per surface area on each body of mass, a the
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tractional amount of radiation actually absorbed by its matenal, and if E 15 the
permmssible radiation emitted from it then the relations are mathematically
expressed in the manner

aA=E A==
For all matenals i a state of thermal equilibrium, the powers of emuzsmoty (B,
E;, E;, etc) dinded by their respectve factors of absorption (a4, 4z, 45, ete)
equa_l the same amount of light incident per surface area:

Kirchhoff defined the black-body as one absorbing and ermtting radation of
all frequencies or wavelengths, but the power of emmssmity of the black-body
1z Bz, and the fraction of hght absorbed 1z umty, 25 = 1, tv:hereb}

E E

[y

[

Diiding by Ep, smltiplving by 4, chanping order and assuming absorption
equals emzsmty relates in the manner

The svmbol: 2 and € denote absorption and emussrmity, respectively, of a
mnaterial body 1n ratio to a black-body

Fusther relations are of the dJ._cc:rv:erT of a fourth power law commonly
referred to as the Stefan-Boltzmann Laws:

The Stefan-Boltzmann Law

The rate systems cha.nge from one temperature to another to obtain a state of
eqm.hbﬂum with itz environment i1z further sgmficant. Newton had assumed
the process 1z lnear masmmuch as the rate of change m temperature 1=
proportional to the difference in temperatures between the system and sts
enmironment, but ezpenmental data mdicated the relation 1z approzimate, only
true at rdanteljr normal temperatures, as the data did not appear linear at
higher ones.
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Another relation superseded Newtons m the late nineteenth century It
came from a study of temperatnre and hoht intensity by John Tvnd'a]l
(1820-1893) and Toseph Stefan (1833-1893). Tindall had fun an electric
current through a p]ahﬂmn wire that resulted in hear_m_g the wire to a state of
meandezcence. On measunng the radiation ermtted at different temperatures
he found the light intensity to be about twelve times greater with a wire being
about 1200 degrees centigrade than if only 323 degrees centigrade Stefan

calculated
"?3=—1z-:u:| 14737 T
“?3=—52:. T [ 798" ]4“‘12

The 273° 1= the centigrade scale of 273° above absclute zero. The ratios thus
relate to absolute zero.

This mathematical relabon appeared the same for all substances at all
temperatures. Stefan concluded the mtensity I 1z proportional to the fourth
power of the absolute temperature T

4
I=k3T

The constant kg iz named the Boltemann constant. Its value 13 1.3806303 =
10% J/K, which 1= 138065 = 107t grams multiphed by centimeters squared
per seconds squared per cme—degree Kelrin.

Because of such nunuteness of the numencal value of the constant, a
sheht change m temperature, even to the fourth power, causes only a sheht
change in hight mtensity. However, Tyndall’s measurements were not accurate.
Moze recent results give a ratio of ahout 18 to 1, but not according to
Kirchhoff’s black-body condition by which Ludwis Boltzmann deduced the
law in accordance with the second law of thermodynanmucs.

Boltzmann™ demvation mcludes an em]-:m.nge of heat between different
systems. Svstem 5, recerves heat enerov (), from system 5. The loss of Qym
ratio to abzolute temp-e:ature T3, as negatve entropy, equal: the amount of
positive entropy Q,/T, remaming in S,. Along with the Excha_ﬂge of heat are
differences m size of enerpv densities. E.ﬂEi‘g"i density v, of 3; i1z reduced 1n
size from V) to V,, and energv density u; 1z mereased in sized from Vi to V)

A cha.ﬂge i state of heat enerpy can be mnterpreted in terms of w:m'L
performed. Wotk energv by means of an adiabatic process further relates to
conservation of entropy. The process can further be m comphance with
Bovle’s law whereby a product of pressure p and volume V of a gas at grven
temperature T 1= constant pV = k Pressure further relates m terms of force E
such as centrpetal force of gramty mamtavring pressure p made a tire per
surface area 4nr’. Surface area in ratio to volume equates in the manner
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4dnc/ 1:4:13_.-"3;1 = (1/3)r. However, comparing surface area to other surface area
and volume to other volume is, respectively, just r* and . Regarding the latter
condition, the ratio of gravitational force, as its potential mv*, within volume
WV relates to the constant k of pressure-volume pV in the manner

V="t Fr=FV =k

Enerey density u of particles within the volume, as mass-enerpr o, relate
per volume mn the manner

Bv zubstituting u for F in the previcus equations, it becomes

uwvV: =uwV’ =k

The square root of the square root of the equation cubed relates it i terms of
volume space as

3

4

u'v=K

Entropy 15 nent considered m relation to different temperatures. States 5, and
3; relate as conserved entropy m the manner

T_

The difference in entropy states Q, and Q; further relate to different enerpy

densities and change in size in the manner

A ”’z[:va N V:)
Q, = u'il:vl - V4)

Hence
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In relation to Bovle’s Law, which requires different constants for different
temperatures and sizes of enerpy densities, k) and k; become the respective

constants in the marmer
3

3 3 3 3 3
u, '[r’ —u, L" —.f-:' .fcl u Vi—txi'V+=Fr1' —Frz'

% 2

Substituting the nghthand sides of these latter equations imnto the
thermodwnanuc equation cbtains

rov) | sfrn)

Henee

Because enerpy densibes and temperatures equal, the adiabatic change 1=
constant, such that
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Morecver, u 13 enerey density of the radution of mtensity I absorbed or
emitted, as proportional to a change in energv per volume or as the intenaity
of a radiation madent on a black-body. Ther express different aspects of
energy, but thev are of the same process. By substituting I for u, I = K T°
mterprets as the Stefan-Boltzmann’s law, with ks designated as the Boltzmann
constant.

Wien’s Displacement Law

The Stefan-Boltzmann law relates the difference in intensity of radabon to
temperature, but it does not specifv how erther frequency or wavelength of
Light apphes. Wilhelm Wien (1864-1928) determuned the gelation for the
mtensity of radiation for a temperature and the range i the wavelensth or
frequem:*. of the temperature. He noted shorter wavelength: are more
frequent, numerous and energetic than longer waves.

For further analvses, Wien adopted the adiabatic concept in relation to
black-body radiation. Hmt.'ere:r_ a true black-body 153 not avalable to study
within the confines of the laboratort Although soot 1z black, for instance, it
still emits 2 radiation mvisible to the eve. Even so, black- bu::d& conditions of
equibboum tend to occur with a _hght change m the environment from its
mteraction with radiaton. Although an oven allows radiation to escape, the
oven temperature can stll be mamtained by means of vemg fuel Wien thus
considered a hollow contamer staying thermal equiibrium, as by havning a
tinv hole at its surface to allow radiation to enter and reflect here and there on
the walls of the container before it finally escapes.

Wien surmised a black-body varies with a small range in wavelensth of
radiation at masimum intensity in inverse proportion to temperature. Thus, a
shorter more frequent wave at mammum intensity correlates with a ]'J.I.ghf‘i’
temperature m the manner b, T = b as Wien's dﬁp-lacement law, where b 1z a
constant

Rflati.ﬂ_g the mtensuty of radiation along with both the temperature and
mtelength 1% more complex Although total intensity 13 to the fourth power
of temperature, determiming it according to any Pamcula_t wavelength at any
gIven temperatm:e needs to mclude three vamables as length, mtensity and
temperature. Since total intensity 13 to the fourth power of temperature, since
the wavelength shortens per ]:nghe:l: temnperature, and because of such other
considerations, as with regard to the Doppler effect, Wien eventually
concluded the intensty for a particular wavelength at a grven temperature 13 to
the fifth power of the '-:':arelen.gﬂn.

To denve a formula, he related wavelength and temperature according to
a distribution law denved by Maxwell for relating molecular speeds of gas
particles m relation to temperature:
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The exponential function e = 271828182 m Maxwell’s formmla 1z raized to a
power of lonetic energy per k5T, a product of the Boltzmann constant kg and
temperature T.

Wien associated cavity radiation as molecular resonance and frequency in
relation to konetic enerey to dere a function F(AT) for temperature and
range 1 wavelensth A with the insertion of constants 4 'a.nd b in relation to the

mtensty I

I edi="ug "
A A

It fared well wath data in relation to hugh frequencies, but not m relation to

lovs ones.

Planck’s Solution

Scientizts had been aware from the mmd-mneteenth century that light eqcaI_‘ung
from an oven of higher temperature through a tiny crack iz more energetic.
Therefore, Ferdinand Kudbaum (1857-1927) and Heinrich Leopold Bubens
(1865— 1922)1 expemnented in Dbservmg waves as long as 39 muerons, whach 1=
one twentieth of a mullimeter Wiens formmla failed in Pred;ch.ﬂg accurate
results for these longer wavelengths.

When PBubens rgevealed the ezpenmental results to Max Planck
(1838-1947) 1 1900, Planck had a sclution the same day He assumed
resonators of radiant heat mediate between molecules and radiation for

absorhing, stonng and releasing the same particular quantity of radiant enerey.
Planck solution to the problem was therefore to quantize ener__gﬁ as mulhple::
of hf, wherefore h is now known as Planck’s constant, and f 13 frequency in
telatton to enerot.

The amount of energv of an osallator 13 according to the values of each
eneroy level, which are 0, hf, Zhf, etc. With some values as zero, neither the
enerey level nor the spatial d_tsmbuhon 1z continuous. The distnbution itself 12
detersmned according to an exponential function of the Boltzmann factor
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As to further develop Maxwell's statistical treatment of the kinetic theory of
oazes, Boltzmann had derrved the probabilities i terms of the exponential
tunction, and he also applied dizcrete enerev levels as infinitesimal divisions
among the action: of molecules  Planck instead assumed
non-nfimtesimal-discrete-enerpr-levels apply.

A number N of oscillators m an meremental range of frequency near f
has various ﬂmlhple.-, of enerov E = hf, mcluding zero, and 1z the sumber n
times each consecutive level of the probability di.’:'h‘:lb‘l.‘lhﬂﬂ m accordance wath

N=n+ne " +mne " +.

ﬂ(l +e " +ne’ +.

The infinite series in the equation corverges to

The total enerov of all oscillators 1s

—h-LT

E = n(0)+ n(hf) = +..

nhfe " |1 + z(e"' +3le | +.
This mfimite series converges to
_h _ury =2
E = nhfe " (1 — e"')
Dividing E by N obtains
n-":fef|1—e_ =
£ _ \ _ Rkfe = hf
N - it - bt T =L
=g g =1
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E/N represents the average enerov per oscillator of incremental frequency
range between f and (f + df) masmuch as n factors out of the equation.
Comparing Formulas

In companson to Wen's fornmla, Planck denved

h

Il-dlz :

g " —1

A man difference in it and Wen's formmla 13 Wein's constants @ and b are
teplau:ed with Zhe and a different form of the Exponenﬁal function. As for
Zhe, 1t 15 twace a change in speed ¢ with regard to a reverse m direction.

The constant h relates dimensionally as a product of mass, velocity and
distance, whereas the constant ks 15 the product mass and vdor_tt'i. squ:ared
Thus, he 13 dimensionally the same as Akg, such that they are of the same ratio
no matter what are vruts of mass, distance and tune nsed to determine results
The exponential function thus changes only by the temperature ratio of T,
which is consistent with Wien’s dizplacement law:

If ¢ = M, then replacing each L with ¢/ f obtamns

- = ZJ
I« df

Another formmala was derrred as

af
[f. df:?.

g -1

However, these two formmlas differ masmmach as ¢ & Af results from thes
ratic.

The reason the result of these formulas dedoes not equate 1z because
they pertzun to different forms of energr. Planck’s form iz a modification of
Wien's formmula and the other one 15 from a formula desved by Sur James Jean
(1877-1946) and John Wilam Strutt (1842-1919), renamed Lord Bavleigh.
Wien's distnbution formula 13 in accordance with lus displacement law for a
change 1 temperature; the other formmla was derved in accordance with an
equal partition theotrem that had been dermred mdependently first by _]Dhn
James Waterston (1811-1883) and later by Mazwell and Clausius for

advancing the kinetic thecry of gases. It relates to degrees of freedom
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A degree of freedom relates in accordance with the number of modes of
vibrations. The same space i3 assumed to be more capable of contaiming a
oreater number of modes of shorter wavelengths. Ravleich assumed there iz a
tendency for shorter modes to donmunate However, the shorter waves are
more energetic because of therr shortness allowing for a greater number of
more rapid vibrations, such az for it to result i an ultraviclet catastrophe
from a tendency to imncrease to mfimite enerpy Such a result was considered 1n
viclation of conservation of energy, and the fornmla differs from the
Stefan-Boltzmann fourth power law The formula was thus in need of
modification.

In Planck’s formula, change m wavelength A relates m the manner

ke RfA hf _ me

5 4 i

The change in radiant energy 1s thus per fourth power of wavelensth. In the
other formula, change in frequency f relates in the manner

me me f _ me
1 E] oo T L2
IS c c|lf] A

Dmdnlg the result of the previous equation by the latter one obtans ¢/ 32
There 1z thus a change m momentum occurnng per wavelength qqua_ted n
contrast to internal enerpv of mass per wavelength of the fourth power.

97



10
QUANTUM PARTICLE PHYSICS

An early apphcation of the quantum was Bohrs theorv of the atom
Discoveries of photoelectric and Compton effects followed. Further advance
came with the development of quantum wave mechanics whereby its wave
equations became mterpreted a:z probability equations according to an
uncertamty principle. Such new interpretation iz now established according to
standard physics theory, but with such vanious challenges as string theory
proposng extra dimensions for unified theory Although such development 1=
complex, quantum theory itzelf can still be -Ekpla_med simpler according to the
theory of the Bohr atom i estabhshing the fundamental relations of physical
cotstanits.

The Bohr Atom

Applving quants to the structural nature of the atom came from Niehs Henrlke
David Bohr (1B83-196Z). He modified the atomuc model previously
anmounced by Ernst Rutherford (1871-1937) i 1911, who had contrved a
model of the atom to describe how alpha particles IEﬂECt Accordingly, the
bulk of mass that scatters iz contamed within a noclear radms of about 1,836
tirnes smaller than the radius of the atom itzelf. Butherford further assumed
atoms continually absorb and ermt radiation as electrons circle the nucleus.
However, his model failed to predict results of all phenomena

One such phenomenon pertams to the spectra of radiation emmtted by
atoms. The spectral lines of hght associated with atoms did not conformtoa
pattern consistent with a known theory of contimuous spectra. Formulas had
been provded apart from theory, as m 1883 by Johamme Jakob Balmer
(1825-1890), and by later EEPE‘DIIIEIII“ br Fohanﬂes Robert Bydbers
|183—1—1919ij Carl RJ.m_ge (1856-192T) and Henrich Kayser (1833-1910).
Therr ad bor formmulas, for the most part, agreed with -::hservahc:n but they
lacked the theoretical foundation until Bohr proposed, i 1913, a quantum
restoction for his modified version of Butherfords atonme model.
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Bohr assumed electrons orbit the nucleus of an atom in circular paths
whereby atoms either emit or absorb radiation only when an electronic state
of angular momentum changes m multiples of the quantum

Bohr only modified classical formula by appling quantum restrictions in
assunmng a force field emsts, consstent with Coulomb’s inverse square law for
electrostatics and magnetizm. Electrons thus have a negative umit of charge —-
and nuclei have a positive umit of charge e, An electrostatic force between
them is the product of charge per distance r squared:

In companson, Newton’s second law of motion for centnipetal force relates in
the manner

Equating the wvalues electrostatic charge and centrnpetal force as both beng

erther negative or positive 15 of the manner

It thus relates to classical formula for kinetic enerpy K of the electron.
The potental energy E of the electron wathin a conservatme field of
force 15

The total energy W 1s therefore

W=H+E=;_;—L= :5- =_—lm1:2

r 2r 2
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The orbatal radius of the electron thus equates as the unit of charge squared
per twice the kinetic energy of the electron as its potential eneroy.

Bohr assumed total enerpy W becomes zero as £ becomes mfinite or
whenever the atom becomes omzed because of it lc-.-,mg an electron. By
applving quantum restnctions to the atomc radius i vang the relations nh =

/2n = nfmvx) and e = mv’r, he deduced

e enh enh nhk

y = — — —
= : — 3az M F]
m myr ma me

The letters m represents the mass of the electron, h the Planck constant h
drmded by 2r, and n the numencal vt one of quantum change 1n enerpy due
to ionization.

The respective velocity v squared of the electron around the nucleus 1=

o= [e] - [5]

-
nk

=

The ratic of v to hight speed ¢ derrves in the manner

v na g my r v
E =—n = === —
c nhe he mure c

The fraction v/c i1z referred to as the fine struchire constant Tts aumerical
value has been detersmined to be 1,/137.036.

The fine structure constant was ongmally proposed i 1916 by Arncld
Sommerfeld (1868-1931). Bohrs formulation only considered the orbital
motion of the electron around the nuclens of the atom a3 circular
Sommerfeld considered 1t as E]ltptl.l'.'al An ellipse indicates energy other than
just that of hght 15 posubly mwolved in the determination of orbatal speed w

The elbptical orbit mdicates v 15 an average orbital speed, but further
mterpretation of its value 15 mnclusve. Arthur Holly Compton (1892-1962), for
mstance, related the internal mass-enerev of the electron to a shorter orbatal
trequency i relation to a shorter orbatal distance of the electron:
21 /137.036 = 2.42 X 10" centimeters. Light -%peed c dmided by this lenpth
equates az a frequency of orbit with an appromimate value of 122 X 107
times per second. This frequency multiplied by the Planck constant h =
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27h = 6.626 X 107 (gm)(cm)®/ zec equates as internal mass-energy of the
electron: m.c? = 911 X 10" E‘fgml‘[cm]‘*ﬁhec]

Further : mterpretanm 1z according tc: the square of the dectmﬂm.gnenc
constant e equalm.g m.c’r, az well as mr, and mqr"r_,_ Hence, m.ct) m._nr‘ =
r/f,. The ratio of mass-enerpy of the electron per potential enerov of the
protu::n thus equates to the atosmc radms per nuclear radius of the hydrogen
atom. Since electric charge between the electron and proton are opposite but
equal in amount, indication iz that the internal emersy of the electron
mnterrelates more d:.tecth to the potential enerev of the more massrre proton.

Bohs further recaleulated the energy to elimumate 1 from the equations.

Premious equations gave

The highest energy level 15 assumed to be in relation ton = 1.

Bohrs next assumption was the atom is able to obtamn a lesser eneroy
level by emitting a photon of enerovy B — B as a difference of enerey levels.
This energy;, for a general formula predicting hight ﬂpectra emitted from atoms,
gelates to the frequency fof the photon by the equation

E—E =hf =§a(mc2][% —L.;]

A stipulation apphes here for n = 1, and for 0’ to only be anv mteper greater
than one, as for an atom to either decrease or merease from an energy level to

another enerev level by erther absorbing or ermthing a photon as a quantum of
enerpy.

The Photoelectric Effect

Planck mterpreted the nature of the quantum as a molecular oscillator, but
Einstemn mterpreted it as applyng to hght as well as to the oscillators
explaming the photoelectne effect that was discovered m 1902 by PhJ]lE‘PPa
Lenard (1862-1947). Lenard discovered the result of electrons ermtted froma
metal due to Lght ahlI'.IJ.‘I’_'I.g on the metal depends more on the E:equenm of
Light mstead of its mtensity. No electrons are enutted if the frequency 1= too
lors:

Einstein interpreted Lenards findings according to Planck’s quantum
condition of enerpy as discrete multsple units of hi Light quanta now called
photons, therefore collide with a metal such that the enereyv of each photon
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transfers to an electron for the electron to break loose its bondage with the
metal.

Eren though the electron only absorbs a particular hicht quantum the
posable enerpy of light iz still contmuons along with enesgy of matter with
tega.td to relative motion. The continmance of light enerpy 1= assocated with
varving wavelensth A and varving frequency f with regard to how they mnteract
with matter according to the Doppler prnciple of relatrre motion. The
quantum relation hf increases by a relatmmistic factor for relatre motion of
matter, for mnstance, for a_]lmving contmuous enerpy of hght to mrreqPDnd to
continuous enersy of matter in relatrre motion such that more mntense hght
reflected by matter can merease thermal temperature and kinetic enexgy, but
the E]El:'hﬂﬂ of electrons 15 stll determned by the quantum states of matter
and lLght The quantum frequenc'. of L.ght relates to the quantum energy
needed to free electrons from their atormic bondage, even though Etequenm.
itzelf need only be too quick for the equbibrium state of the atom to mamtam
without Enu::ugh time to respond.

After determmming a numerical value for the fundamental charge of the
electron, Robert Andrews Millikan (1868-1933) was able to venify Einstein’s
explanation of the photoelectric effect as well His expeniment was that of a
statistical nature mn measunng the electrical voltage of electron emissions in
comparizon to the light intensity on a metal screen. It produced a photon to
electron emission in accordance with the light enerpv needed of a partscular
frequem:*. In 1915, Millikan’: controlled experiments were able to mnterpret
the data in a way it not only convncingly verified the photoelectnic effect but
also confirmed the value of Plancls constant as well

The Compton Effect

Similar to the photoelectric effect 1z the Compton effect that includes the
redirection and loss of photon enerpy as well as an ejection of electrons from
atoms. However, only reflechon between hight and free electrons apart from
containment, such as b\ a metal, 1z obzerved. In explaining statistical results of
electron a_nd light mteracnoﬂ Cc—mptoﬂ azsumed photons and electrons are
particle-hke Laws of conservation of energy and momentum thus apply to
statistical results for equating with a loss of enerev of photons, according to
their angle of deflection and the gamn i energy of the electrons recoilling 1n
opposite directions.

In 1922, Compton bombarded graplute wath z-ravs m ex:a.ﬂumn_g how
x-ravs scatter electrons. He discovered thewr angle of scattenng 1s consistent
with conservation of momentum The momentum of a scattered electron at a
particular angle comncides with a loss n momentum of the scattenng =-ray and
itz recoil angle, according to a Doppler shift to a longer wavelength In
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manner of conservation of momentum_ a change i the wavelensth of an
x-ray after it collides with an electron i3

AL =% — A =—2(1 — cos@)

|i'1|."

With straicht ahead collizion, the cosne angle 1z umty such that 1 —1 =20, a=
zero change m wavelength 3ince the nght-angle reflection 15 a zero-degree
cosine angle, the Compton wavelength for the electron 1z

Ao=—= 2 43><'10_mcentimetm‘s
C m_f
For wma 180-degree reflection, the cosine angle 13 munus umty 15 a change
wavelength twice the Compton wavelength.

The Compton wavelength \ and frequency f represent properties of a
photon moving at speed ¢ For mnteracting wath an atomuc particle, they also
telate to a quantum h of enerpy and mass m relatrvely at rest in the manner

Mote: Potential or twice kinetic energy K of the electron arcund the
nucleus of the hvdrogen atom 12 2K = ::ﬂg:" hv/2re, = bv/r. The fraction
2K/E 1z such that itz square root equal to v/c further ew:lu:als the fine structure
constant as 1,/137.036. There 1= thus an equilibrium state for the accumulation
of matenial particles of less speed than that of the equlibrium state of hght.
The cause could be the formation of the quantum state results from the
accumulation of heht wath a particular frequency:. It deternmnes an equibbrum
state of the quantum nature of mass whereas other frequencies of Light are
according to contmual difference mn effect reparding relative motion and

gravity.

Probability Interpretation

A quantum-wave theorv had also been developed by Erwn Schrodinger
(1887-1961). Leading phrﬁn:ﬁt.—: as Maz Born (1882-1970), Wemer Karl
He;euber.g (1901-1976) and Miehs Bohr remte::preted bl:h.mdnlgefs wave
equations as pmbab:ltt'_i. equations. Born proposed the wave packet associated
with the mtensty of the action 1z the probable whereabouts of a particle.
Heisenberg and Bohr then associated both waves and particles according to
probability.
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Born remterpreted Schrodinger’s theory being a cloud of negative charge
i place of Bohr’s Dri.ginal model of the particle circhng the nucleus of the
atom For nstance, in the hydrogen atom, which consists of one electron, as
one unit of charge, the total charge of the electron cloud—as Schrodinger had
ermrizioned—s w=charge -e. In addition, he proposed the product of charge and
an equilibrmam state of wave mtensities, as the product of amphitudes, equals
itz energy density p at any pomnt dedvdz when the enerpy of the atomiz m a
stable state.

The stakle Eqmlibﬁmn state allows for both poutre and negatve
densities, but a nepatve density—as mterpreted at the time—was not
considered comprehensible as part of the natural world.

HEl._E'ﬂbEIg and Bohr interpreted the condition accc:rding to pﬁm"_iples of
uncertamty and compl&menta_ﬁ They found it difficult n wew of the
w:ate—pa.th-:le paradox to concerve of a single particle Db&'rm_g mnterference of
two wave patterns after they pass through only one of two holes. Thev
preferred nstead to view the particle as a sort of diffused cloud capable of
mterfermg with itzelf or as consolidating imto a particle-bke form in that the
nature of Wave-pzrhde effect 1z nesther wave nor corpuscular i an ordinary
zense; it mamfests instead as certam obszervable effectz of whatever it 1= that
cause: them to appear as such A diffuzed cloud represents the effect when
lesz obzerved; a tinder, more precise wave packet represents the effect when
chserved more accuratels

Although Sch.todin_-ger depicted the diffused cloud of negatrre charge as
well, the depiction by Heisenberg and Bohr differed according to their iew of
an electron ar any other particle masmuch as they mterpreted wave equations
as probability equattons of how particle effects can be chserved.

An expl‘a;n.atton of the pr-::babﬂ.tt'. condition could be 1t 15 because total
energy moving through space is greater than what 13 actually observed. The
observable secondary effects of nature, as Gassend: had propoqed centunes
earber, could anse from a pomary unobserved source undeﬂimg nature.
However, without means of venfication, the ezplanation i1s not science; it is
'pemﬂahnn Nonetheless, by the probability conditions of quantum physics
suggesting an emstence of a virtual feld of virtual particles, the philozophy of
Gaszend: 1= worthy of consideration for a more complete understanding
regarding ':':are—pa.tttcle duality and physics in general

Uncertainty

Heisenberg established a ponciple of uncertainty i order to determine the
probability of finding the location or time of a particle effect from the
probable cutcome of its momentum or energy, respectively. According to
Bom’s mterpretation of Schrodingers equations a wave-packet defines the
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repion where a particle can be located. The probabiity of the particle’s
position is at any pomt within the wave-packet where it is proportional to the
product of the total volume of the wave packet and its relative intenaity. The
relative size of the wave packet 1s dependent on observation, as by the ab:];t&
of a photon to penetrate a certamn level within the wave pac]uet Photons
having higher frequency, greater momentum and more energy penetrate
deeper into the wave packet for a more precize location of the particle
Photons with less frequem:‘_r deterrmine instead more exact momentum from
the packet’s larger s1ze.

Hessenberg’s uncertamty prnciple follows from how Bom wewed the
wave packet. Bv Bomn, any one of the waves in the packet 13 representatre of a
Probahle pa_th-:le of Parn::ﬂa.t momentum and energy according to the range
m enerey by which waves vary. The causes of thewr spreading apart by impact
of the photon and by the difference in energres of waves render the
momentum and energy more uncertam In followmng this lead, Heisenberg
surmised more ezact deterrmnation of the particle’s position by a meore
enerpetic photon causes more uncertanty of the particle® momentum and
enerpy. Conversely, the determination of momentum and eneroy of a more
energetic photon gezults in more uncertamty of position.

The relatrre momentum of the phu::ton m relation to wave pa.tarneterq
and Planck’: constant h iz provided i relation to the equation P = h/A The
uncertanty of the change m momentum AP with regard to the wavelength of
the photon iz opposite to the uncertanty of its change in postion Az
Certanty of position iz uncertanty of momentum; conversely, certanty of
momentum is uncertamty of position. Therefore, a range of positions for each
momentum and a range m momenta for each positon emst The total
uncertamty 1s the product:

(Ax)(AP) = :a(%:a] -

Total unecertainty further includes eneroy and time. The dimensions of h (as
mass-velocity- distance or mass-distance squared per time] can alwo be
mterpreted as the product of distance and momentum (mass nmltiphed by
distance and velocity) or as the product of ime and enerev (bme multiphed b‘r
mass and velocity aq'IJ-EIEd

(at)(

This probable uncertainty 13 not interpreted the same as that of fhpping a
coir. The coin can come up heads 3 times and tails 7 times after 10 tosses.
After a milhon fhps the heads-tails ratio 15 more apt to apprommate as 1. In
contrast, the probabdity of quantum physics 1s an exact prediction. If there 1z a
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probability of a particle showing up 3 times out of 10, then it 13 predicted as
such. It can show up one time for the first esght observations, one time for the
munth obszervation, and one time for the tenth observation, or otherwize, but it
12 predicted to show three tmes in any combination of ten chservations.

Renormalization

Plank had derrved the Plank constant as a resclution to an mfimty result by
means of quantization. However, another infinity paradeox reappea.ted in view
of the Heisenbery uncertmnty principle along with the mass- enerey equation
and further discoveries of particle mteraction relating to the nucleus of the
atom. They led to such advanced technology as the mvention of the atomuc
bomb. A resolution of the latter paradox 1z referred to as renormalization. It
d.t..t1.t1g1_u-=he.-, between normal reality of direct observation and a wirtual field
of energy bevond that of direct ohservation.

The victual field includes quarks interacting within the mucleus of the
atom whereby emerping effects appear to occur, and there 13 now both
positive and negative charpe associated wath matter and antimatter m further
assoctation wath the concept of spin distinguishing photons and gravitons
from particles of matter. Quarks associate wath perturbation theory regarding
mternal action between subatormc particles within the atonmue structure of
matter mstead of mere action of matter on other matter according to classieal
mechanics.

Note: mathematical mfimty 13 undefined but does occur i mathematical
formulation of theorw Consider conservation of momentum, for mnstance,
whereby momentum iz conserved of collisions between masses. If one mass iz
telam‘d& at rest, then its inverse ratio to the other is the undefined nfity,
and their prc-duct 1z an undefined zero as well To the contrary, the resultm.g
momentum 12 calculable. Consider toace mass of the other moves at umt
speed. The total momentum before the colhsion 15 two momenta units. For it
to be conserved of melastic colhzion the total three maszs umts need to
become two momenta units. It aamply calculates as three mass umits sultiphied
by two-thirds speed units. The momenta ratios before and after inelastic
collsion are the same even though momenta ratio or product before collision
are nfinity and zero.

Quantum Singularity Implications

A smmpulanty 12 mdicated of the Schwartzschild metric of general relatmity 1n
that on one side of the equation the increment dt equaling zero directly relates
to dr equaling infimty. Special relatmity, however, 13 conditional tc-];ght speed
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c being a hrmting factor that matter can neither equal nor succeed. To increase
to infinite mass-enerer at licht speed the mass needs to absorb mfuute
mass-enerey from the mas: or electromagnetic energy accelerating it
However, perturbation occurs according to quantum physics in the manner of
virtual particles having change in effect according to mathematical probabality,
and particles having greater mass-enerpy are of smaller size. Virtual energy
thus approaches mfimity for the wavelensth of a wrtual photon approaching
zero. The potential of greate:r enerpy being smaller in size for less detection of
it 1 the same amount of surroundmg space allows for a smpulanty to exst as
a particle except for the probability of detecting infinite energy of a photon
wave of zero length bemg itself zero. However, wirtual enerpy not havng
directly cbservable effect allows its true ongin to be bevond the equiibrium
state of the natural world in which we Live,

The quantum condition 15 according to two parbcular speeds, one of
Lght and the other that of the quantum energy relating to a 'Peed
apprommately 137.036 times less than lhght speed. Regarding relatrve motion
and gravity, they are not analogically the same. Becanse hight speed decreaszes
within a grmtanmal field whereby it can even become zero, it is thereby
mterpreted as a black hole n‘here‘bt no other mass-energv other than gramty
itzelf 15 able to escape the g—rantah-:mal field.

The gramtational field iz also a measure of entropy Hawlang thereby
u:hz_]lenged the black hole as contrary to possible entropy conditions, and there
1z a posable sclution for entmpt to be conserved. Part of the solution is that
an mcreased measure of it 1 one system of equbbrum need only be
compensated by a decreased measure of it in another svstem of equﬂlbnum_
Another part of it iz that it fEqUIres 4 fecy n:].m_g process. Eor 2 vacuum effect of
gramity to occur, there needs to be a postve force pushing inward. Two
different states of Equ:.hbﬂurn thus combime as an equibboum state whereby
relatively massless gravitons are continually created to gradually convert back
to the posstve-repulsrve force.

Benormahzation of wirteal energy can stmularly be consistent with special
relativity regarding entropy. The mfimte PD.’:-\_IbJth'E'b of mbimte-positive-felds
of energy could be nullified by infinite possthilities of mbnite nepatve fields,
as can mfmite mass-enerev of matter be nullihed by infinite mass-energy of
antimatter being further counterbalanced by an mfinite volume of space m
whach to mteract

What has developed of quantum electrodynanmcs QED from theze new
dizcovenes 1z quantum chromodrnarmes QCD) It 1z a theory of strong
interaction between qua_rL._ and gluons being t:u::rr'ni:u::n_1tv.=-_qt of such hadrons as
protons, neutrons and pions. Their nature varies more i companzon to the
simple postive or negative charge of QED. For instance, such baryons as
protons and neutrons are u:-::mposite.-, of three quarks of d.tfrerent color for the
neutron to be mternally neutral of parts. Apart from the nucleus, such mesons
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as muons are compnsed of matter and antimatter comparable to positive and
negative charge. As for mammtmning the greater enerev of the atorme nucleus
at shorter range it occurs by emutting gluons for the transformation of a
barvon mto a meson being comprized of a quark and anti-quark pair

The Heizenberg uncertamty principle 13 a determming factor of nfimties.
The combined probability of determmming an electron whereabouts and
momentum, for mstance, equals the Plank Constant h = h/2n By
mterpretation, according to the perturbation theory, there 15 a probabﬂm of
an electron mteracting with a Photu:m of nearly a zero wavelength for it to be
equn‘a]ent to a particle of nearly mbmte mass-enerev. However, 1f such wirtual
energy 1z less detectable by the natural world in which we lwe, then
renormahzation 1s plausible.

Iz quantum renormahzation conastent with relatenty theory?

By zelatmity theory, it takes an infimte amount of mass- enezgy for mass
to obtain Light speed Br quantum theory, a hight wave nearly of zero length
nearly equates to a pa:mx:le of mfimte mass-energy, W hich iz undetectable
au:u:u::rdmg to the uncertainty of quantum probabiity The two theores are
consistent inasmmich as neither one of them allows the detection of a particle,
either of heht or matter, to be of mfimte mass-energy. Thewr mamn difference 1s
that of how they comply wath different states of equilibrium, being of either
gradual or quantum change.
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11
QUANTUM WAVE MECHANICS

Wikam Rowan Hamilton (1805-1865) formmlated wave mechames to
combine wave properties with particle mteracton. He noticed a saimmlanty
torm in mathematical formmlations of the prnciples of least-time and
least-action. Pierre de Fermat (1601-1663) offered the poneiple of least-time
as a means to descobe a light path. The least-action prnciple was formulated
by Pierre-Lowis Moreau de Maupertis (1698-1739) for describing the
drna:mcq of mteraction between particles.

Properties of vanious phyacal media for the propagation of hght waves
are according to their refractive ndexes, defined by the equation

b=

The Greek letter p denotes the refractive index of the medmm, ¢ 1= hight speed
m vacuum space (of ether), and v 1s its speed through a physical medium The
refractrve index for vacuum space or ether 13 umity. It 1s greater than umity for
other media Since ¢ iz constant and since pv? = c, the speed of light is slower
m a refractrve index greater than one. The a].ﬂ'ﬂ'.‘E:l.' speed of ¢ 13 justified by the
conservation of momentum since the wave of increazed merha 13 of the
denser medmum A speculative mterpretation could be the denser medmm
converts light enerpr to more mass momentum of lesser speed momentum.
However, except for the condibions of general relatrty, it would have less
lanetic energy except for obzervers in the field haning less of it as well

PFermat’s prnciple of least time 13 according to the relation where time
along the total path from pomnt A to pomnt B at each increment of distance ds
through a medium of refractrre ndex u s

B
[ueds
A
A pa.tuu:ul:a_t tequjrernent of this integral iz it needs to be an extreme, as esther

a maEwinmem of a mwrrmer value. The value of least tme comes ]::nr way of
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associating U with /v, such that the preater v results in a slower v for more
Time.

The shortest distance from point A to point C i3 a straight line, but the
time can be faster from a diversion from peint A to point B and then to point
C if the distance from A to B 1z of a less dense medmum.

The sigmificance of this latter result with regard to the law of refraction 1=
i realizing a total path that light takes through two media of two different
mdices. Light paths from A to B through the first medium and from B to C
through the second medmum need to be a mumirmum for the total time. The
least time does not mean the shortest path; it rather depends on the angle of
entrv. The shortest path 15 a straight hne from A to C, but the time along this
Path 13 greater for the medmm having a greater refractive index. If the angle of
entry 15 from a shorter path of the medium of 2 g—reater mdex, then the ttme
can be less in the new and longf.':r. path. The law of refraction also sxpresses
this same result The least time ponciple 15 thus according to the law of
refraction in view of wave theory.

The principle of least action 15 sirmlarly expressed according to
mtegration in the manner

B
[mv e ds
4

Momentum mv replaces refractive index p of the medum An merement of
distance ds along some path from A to B thus has the momentum mv for
action. For the total path from A to C through two meda of two different
mdexes of reflections, the same condition exists for less action as it does for
less time. The least action principle thus determines the path of a particle in a
conservative field of force m the same manner the ponciple of least time
determines the path of the hight wave. A conservatve field of foree 13 one in
which the total enerev, potential and kinetic, stavs the same.

The Harmltoran action 13 a formmlation of least achon i wew of a
conservative field of force. A constant force i a homogeneous medmm 12
simply the product of a particle’> momentum mv and its distance moved ¢
Total energy before, dunﬂ.g pasung or after a particle had =paswest iz the
potential energv of a field 1 association with the particle m addition to 1ts
kinetic enerey of relatme motion. For constant field enerey, Hammlton
d_t._tmgm-==hed between the action of the particle and the total field enerpy as
ra_ﬂ':_ng m time and place. The Hammltoman action A thus takes the form A =
5 — Et E denotes total enerpy, t 13 the tume of action, and 3 15 the
Mavpertuissan action mve
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Anywhere along the path of the particle or along the crozsing of paths of
a swarm of particles, the action vades with time At any place where total
positive and negative action iz zero are the relatons

Et = mvr

An mternal action of a field in equibibrnam 1= thus deserbable.

Hamulton’s wave mechamcs are sigmificant n descobing the evolution of
waves as multiple interactions of particles and manifestations of particles in an
association with wave packets. A mathematical theory of wave packets was
later developed bv Lord Raypleigh (1842-1919). It foreshadowed the wave
mechamics of de Eﬂ:rghe and SChmcimger that mcluded Planck’s constant h.

Quantum Wave Particles

The discovery of the quantum along with the success of wave theory for
descoibing the behavior of Light mdicates light has a dual nature It behaves
partly as a particle and partly az contnuous waves Louws de Broghe
(1892-1987) further theorized the nature of matter as a wave-particle duahty
as well mr_h regard to his formmlating theory according to special relatlntr
wave pru::perhe.-, and the qu.antum Ahcmdnlgh energy B and momentum P of
a particle moving freely in space elate to the number o of waves haw.ﬂg
frequency f and mtelengﬂl & and equate with Planck’s constant h i the

manier

M
-.,'.'1_3" v i
The arrows indicate the waves and particles move in the same direction.
V denotes the velocity of the wawves. As with waves in general it equates
to the product of their mtelength A and frequency fas
V=Fri

This equation, m relation to momentum and energy, further equates as
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vear = [H=fea =

The case of photons mowning at speed ¢ grves

r=e c

Since spemal relatmity stipulates no mnformation of events can exceed Lght
speed m vacuum, the de Erogle waves carry no momentum or energy for
them not to transmit direct effect to the observable wodld.

De Brogle depicted an electron orbiting the nucleus of the atom as a
superposing of waves creating effects samilar to the beats of sound waves of
the vibrating stnngs of a vichn.

Ware equahu:m.-, relating musical harmony of musical instruments were
developed in the mghteenﬂl century. Parhcul‘aﬂi Jean le Rond d° Alembert
(1717-1783) proposed, m 1746, a one- _dirnensional wave equation for a
string-like vibration:

The letter » represents the amphtude of waves as a function of energy, time
and diatﬁ.t‘ll'.'HﬂEIg‘i. being proportional to the square of the amp]imde The
symbol & represents partial differentsal = its ams of direction i tme t,and v
itz velocity. Although the Equam:rn 1z one dimensional, a plane 15 mndicated by
m.‘t]g-]l]hf vibration along a y-ams such that the average displacement 1s

@ 3N 8 _ 3V, [, _ )\,
e

The equation thus allows for solutions of mternal action.

A three-dimensional wave equation was proposed three vears later by
Leonard Euler (1707-1783) with the symbeol V for three perpendicular azes.
Erwin Schrodinger (1887-1961) also transformed de Broghe's wave-particle
dualty mto a three-dimensional-space quantum wave mechames i demmng
more wave equations, such as a non-relatmistic one for a particle moving i an
electric field of the form

=¥ (r, 1) = [;‘—;?2 + V(r, r}]ll.r{r, £)
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r 13 the Schrodinger symbol for wave function, as for (t, t), V 1z the Laplace
svmbol for three dimensional (=, v, ) coordinates, V represents total kinetic
and potential energy according to Hammlton’ conservation field rule, 71z an
mmagnary mumber for the square root of —1, vis a reduced mass of a particle,
and & 1z the Planck constant dmided by 2= The equation 13 in comphance with
conservation of energy according to claszical theory.

Schrodinger’s wave equation with quantum restrictions remterprets the
quantum conditions of the atom that was previously gwen by Bohr Bohr had
postulated a correspondence poncple for mcluding a wave condition where
needed. Bohr's model further descnbes electrons cirching the nucleus of the
atom as bemp corpuscular m nature, whereas Schrodinger consdered
electrons as a diffused cloud whereby quantum restnchons result as certan
nodal pomnts of de Brogle standing waves.

A particular sigmficance of Schrodingers wave i_nterpretatix:rn 1z Bohr’s
theory only explains refractive properties of atomic spectra as ansing from an
electron’s ch‘an_ge of orbit, as one of more enerov closer to the nucleus,
whereas refractive ndex of a2 medmm for wave propagation explams why
there iz greater energv of attraction closer to the nucleus as a reflection of
more energetic hight—promding explanation as to how the nucleus iz able to
contain more enerpy than the atom az a whole, even though the momentum
of more energetic light as a particle could contime farther inward in manner
of the atom itzelf being the medmm of wave action.

Spin

Schrodinger’ wave mechanics explained nearly all conditions of Light spectra
that Bohr's theorv explained except for one that became explamed with an
assumption of spin as needed for exp.lzj.ﬂj.ﬂ_g a parnmla.t spectrum. Bohr's
theory exzplamed it with the as qUInPU.Dﬂ of the mapnetic moment of the
electon bemng defined by its own spin, as defined az half the value of the
qua_ntum constant k. \mvada'. s it 13 samply said that the electron has one-half
spmn to that of photogenic energy, but the spin 12 symbolic m concept insofar
as 1t does not compare with the spin of such a Phtﬁn:a] object as a ball

George E. Uhlumbeck (1900-1988) along with Samuel A Goudsout
(1902-1978) proposed a spinmng electron to correct certam madequacies of
B-::ht’a thecrv to descobe finer radiant spectra detected from the hydrogen
atom -’ilﬂaough emidence qupported the spmning electron explanation, there
was no known reason for its existence except for Welfgang Pauh (1900-1958)
explaming it as consistent wath wave equahu:m.-, presented n the form of a
matrix allowing for an electron spin m eisther of two directions. When
combined with the amplitnde function ¢ of waves it further sugpests
polanzation.
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Charles Galton Darwin (1887-1962) then deoved a wave equation that
mchides a polanization effect of the spimnmg electron in descobing the fine
structure of the hvdrogen atom by means of a wave equation. MNeither Pauli
nor Darwin, however, derived wave equations consistent with the theory of
relatmty. This was a task taken on by Adnen Maunice Dirac |19ﬂ¢.—1984 m
denn.ﬂ_g a relatmstic form of SChIDd.‘II].g-E’IJa ware Equattona

Schrodinger succeeded m demming wave equations in classcal form, as

consistent with conservation of potential and kinetic enerpies:

For wave mterpretation, Schrodinger replaced momentum-vectorz (P, P, P)
with respective operators for wave interpretation of particle effects:

h a i a R @
i dx ' 2mi Ay’ 2mi ds

In addition, he replaced the enerey K wath the operator

—h @
2mi Ot

The operators above are only in complance with conservation laws of
classical mechanics, not those of relatmity theory Schrodimger attempted 2
relatimstic version, but he was unsatishied with the result Ancther version of
theory was proposed by Walter Gordon (1893-1939) and Oskar Klemn
|139—1—19_ ), but it also had reservations with regard to deternmming the
Probah:lm density of a parhcu.la.t state of particle motion. The relatristic
form of the wave equations requires symmetry for compliance with the
poncple of covapance, wlich was comp.hl:ated because the :nc}:u:-::dnlger
equations i wave form mndicated possible negatrve densities of matter (which
was less acceptable by phyvsicists at the time).

Negatrre values of relatimistic invariance are still possible, but the form of
the enersv equation requires a more complex sclution for m-:hdm.g SET
conditions of combining enerev with momentum according to inranance. In
terms of ewree—deverwemmthres-dimensional space coordinates for

momentum P the invanant 15

] 2 2 2 2 :
PP +P +P +mec =—
x ¥ = [r] -

e

The sigmficance of this mvanance 13 that 1t 13 comparable to four dimensional
spacetime m connecting to hght speed and electromagnetism.
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Iucludmg relatimistic invariance 1 wave equations can umify theory, but
the umfication does not mean one theory becomes the same as the Dther it
means each becomes part of the other az parts of 2 more embracing theory
The new theorv descrbe: more phemomena, az exemplified by Dirac’s
mehizion of relatmistic invanance in quantum wave mechames.

Invanance allows: ecalculation of unknown vanables from known ones.
Sigmificant with regard to the denvation of selatimistic invarance iz the
mulkfication of one factor canceling out another one. Dermation of Mnkowsla
wrvanance does, in fact, consist of mullification by wav of cancellation: The
Lorentz transformations for coordinates of time + and distance ¢ relate 2z of
and ¢’; the transformation equation of &' 1z both subtracted and added to the
cf’ transformation equation. Results of added and subtracted values are then
multiphed to become the mvanant with some of the poutrre and nepatives
cancehng each other Wave theory also identifies with nulhification i that
waves of opposite phase cancel each other out m effect when they
supenmpose.

Ware mnterpretation provides insioht into the physical natures of such
mulbfication, which entails a different interpretation of the mathematics. A
different commmtative rule for multsplicaton, for mstance, was pioneered by
Hamilton and applied by Dirac for the appheation of his matnces i allowng
Schrodinger> quantum wave mechamcs to connect with specal relatmty
theory. The commutative rule means A T B =B + A, as does AB = BA. To
the contrary, A— B ¥ B — A 1= non-commmitative, as 5 — 3 = 2 15 poutive and 3
— 3 = —2 13 nepative. Generally, 3 x5 =5x 3 = 15 12 commutatve, but not
according to Dirac’s matex rules.

Of particular sigmificance to the non-commuting rule 1= its comphance
with the mamber 1 as the square root of —1. In ordinary a_]gebta the number
one can ﬂther be -l of jflJ The symmetry of f Dirac’s matnices, howerer, 13
such that £ = -1 haa a umqu-e mterpretation: Fl::rete:n positve m::nlunon there
152 negam‘e or an imamnary sclution as well. In reference to particle effects of
electrons, for instance, the positive and negatve factors represent oppu:mte
directions of counterclockwise or clockwise electron spin, and for antimatter
to exist as an DPPDsitE state of matter.

Further significance 1s with regard to the Pythagorean theorem which is
a foundation of relatmity theory. For instance, consider

(A+B) ' =A"+AB+BA+B =4"+248 +F°

AB + BA = 2AB does not apply to Dirac matnices. Instead, BA 13 negative 1f
BA 1z poatie, such that A and B represent coefficients whereby AB + BA =
Oand A*=F =1 for light speed as umty. The non-commuting rule 12 thus a
means of mterpreting the poutre and nepatrre subtractions for derming

Ainkowskt mranance from Lorentz transformations.
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Further sipnificance is wath regard to dimensional geometrw The
matrices can increase to include four dimensional spacetime i comphance
with relatmity theory, but the particular siomificance of the non-commuting
rule along with the mumber i for positive and negam'e values 13 what pr-:mde:,
maght into a symmetry of relatmistic covanance with regard to spin and
antimnatter

This indication of antimatter 1z a square root of the momentum-ene
equation being either positire or negatrre. It need not necessanly be either, as
positive numbers each 5qua_red and added have only a positive value for the
square root of therr summation, but Diracs matrices are of a symmetry
consistent wath the mterpretation of Schrodinger’s equations by BDh’f_ Born
and Heisenberg whereby the wave aspect merely represents the Prc-babﬂ.ttr of
exmistence, and whereby Digac theory 1= verifiable as a test of predicting the
positive and negative symmetry of nature.

Unity

An even gj:eater sgmficance of Diracs approach 13 wath regard to the
umfication of QED and relatroty theory. This umfication 13 m relation to spm.
Echr had accepted a suggestion to assume it apphes as another condition of
the electron i its orbst about the nucleus, as with a one-half spin of the
electron to account for the empunical findings of a Stern-Gerlach experiment.
It was discovered that a beam of atoms sphts mto a number of parts
depending on the angular momentum of the atoms This result indicated
atoms split mto three parts: —1, 0, 1, such that sphtting the beam resulted in
three parts, beme positive, neutral and negative for half angular momentum n
one direction balancing half anpular momentum in the opposite direction.

Wolfeang Pauk (1900-1938) proposed in 1924 a new quantum degree of
treedom with two possible values to explain observable effects of muclear
spectral In 1926, he offered a 2 = 2 matrx for descnbmng the two degrees of
freedom in manner of non-relatmistic spin of the electron. Shortly later, but
mdep-erldenﬂt Dirac revealed a 4 x 4 matox as a relatimistic version of spin, as
i accordance with the Minkowsls mvanant for energy and momentum. Dirac
thus succeeded n u.mnng Qu.a_ntmn mechanics with special relatrosty, but not
with general relatmity i wiew of the sngulanty However, there 12 Pasmh:lm
of including general selativity from its umification with special relatrmty.

Premicusly noted 1n this hook 1= the g—rantah-:mal escape speed bem_g o' as
one-half ¢ nstead of ¢ Its a:.gmﬂca.nce 15 that replacme ¢’ for ¢ in the
Schwartzscluld metoc transforms it mto a form of Lorentz irmapance that
further allows for the addition of velocities theorem to apply to gravity as well,
even though 1t’s a lot more mathematically complex.
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There 1z further complemtr with the uwmfication of relatmity wath
quantum wave theory, but there 1z historical perspective. Hamulton inchaded a
frachon one-half relanng to three-dimensional rotation, as mathematically
mdicating it rotates consecutively in perpendicular directions, as subqequenth'
one way and then the perp-end;m.ll'a.t way around the surface of a there for
twice time and distance of spirL Sumlaﬂt a sipmfscant factor of a Founer
tranzform is the square root of one-half. L]n't:r.-,eph Fouger (1768-1830) 1z noted
for hiz mathematical analyses of heat transfer and his awareness of the
greenhouse effect, but applcation of his mathematics apphes to other areas of
science as well The square root of one-half, for instance, apples to amplitude
A as a plane wave superposition in the manner

M A

A(k) =—e

It relates to a wave-packet movming to the night and left according to a wave
function w(k) = kv whereby u(x, t) equals both F(x T vt) and further relates to
localized disturbance of supenmposed waves formed mto a wave packet.
Particular amounts of wave frequencies are needed to sustam a wave packet
whereas destruction of any possble wave packet from it cccurs mstead. The
result 15 consistent with Huvgenss prnciple of every pomnt of disturbance 1=
the creation of more waves. Instead of waves bemg annihilated belind the
tront progression of wave action, they disperse from being a wave-packet.

The mam reaszon here for pomnting out the sigmficance of the fraction
one-half 1z for relating quantum wave mechames to general relatmty The spin
one-half of quantum mechanmics relates asz anoular momentum Simmlarly,
oravitational potential as i relation to orbital speed squared, 13 one-half the
oravitational escape speed squared.

Light speed 1z a miting condition of 3RT by which matter cannot even
reach. By GRI, the limting condition 15 the escape speed imnstead of the
orbatal qpv:av:ar::l For an addition of gramtational potentials theorem i analogy to
the addition of welocities theorem, the lhmmting condition of the rotational
speed 13 the square root of one-half ¢ instead of . The analogy 12 thus shehtly
more complex.
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12
ETHER COSMOLOGY

Although Einstein stated that lmcm"ing how an absclute frame of reference
can be detected 1s not necessary for the mathematical formulation of theory,
he did acknowledge it could be useful for 2 better understanding of th-EDﬂ
Can an understanding of how an absolute reference frame 1z unohservant also
be even more useful for further formulation of such theory as a unified one?
Although it became generally accepted among established physics that
mathematical formulation of emdence was only necessary, Ekp]m.rmlg it has
still been conmdered useful by some ph‘rmr_tsts Cine ph‘rﬂmst i particular
mterest 13 Harold Aspden who began formulating his idea of a unified theory
m the 1930z according to how an ethereal medmm exmists as part of its
exmistence, whether of a plenum or partial vacuum.

Begarding conditions of the plenum, as noted by Descartes and others
before, during and after huz time, the only possible motion m it 15 circular,
which constitutes extremely complex conditions of circular motion within
curcular motion. Consider, for mnstance, two .’:P]‘JEIE“ rotatmgm hne where they
touch each other There is greater relative motion if both of them rotate
clockwnse than if they rotate clockwise and counter clockwise aganst each
other, and vanous ways are necessary for continuation of meotion and
conservation of eneroy

A vanation of force even within an ethereal medium of a plenum 1=
posable, but implications are that it 1z relative to how it 13 percerved, which
turther indicates the plermam itself emists in an extremely complex state of
CONSCIoUsNess.

Can the percerved force be desenbed in a manner relating to the laws of
phyaecs? Such geometneal conditions of mass volumes and force magmitudes
seem essential One physicist in particular, Carl R Littmann, has shown how
wirtual pa_ttu:leq of quanturn physics combme in vanous ways relating
magrmitudes of s1ze and mass m relation to circles and spheres.

Aspden further formulated lus theorv wath ideas of how such relations
can mteract m terms of grawmty and electmma.gnenc forces. However, lus

theory was not accepted for publcation m England supposedly because of a
theorem published by Samuel Barnshaw (1805-1888) clammng the mverse
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square law 13 not pc-.—mble of a sold crystallized state of ether His theorem
was published i 1842 in a journal of the Cambrndge Philosophical Society
However, Aspden and previous theorists had offered a zolution to the mwverse
square law az conditional to a erystal structure combined with a hquefied state
of flud motion that countered BEarnshaw’s theorem.

Mass and Volume Ratios

Arthur Stanley Eddington (1992-1944) speculated on the mathematical nature
of the fine structure constant as an addition of numbers 1 through 16 that
total as 136, being apprommately one number less than the fine structure
constant 136.013. For further speculation, multiplning 136 by three halves and
then by mine results in the number 1836 that approsmmates to the proton mass
m ratio to the electron mass, suggesting the ereation of the proton from mne
muons each of 204 electron maszsez. However, the mternal action of matter 12
not that simple It 12 far more complex in consizting of internal actions
between such virtual particles as various qua.tL hvperons in the micle: of atoms
that perplemty mnfluence the results in vanous ways Even if 1836 nmons
combine to form a proton, they are considered virtual mmons according to
Aspden in the sense that energy lost in the process 13 not directly detected by
chservation.

Littmann spent decades analvzing mass and volume ratios of wurtual
enerey particles. Much of lus findings have been published 1 lus Booklet of

Large and Small Mass Particles (For all Major Particle Groups in Phrqu:ﬂ

One of Littmann’s sunplest volume ratios wath mass ratios 15 that of a
pion mass in ratio to an electron mass As depicted below if three large
spheres enclose a smaller one, the volume of a large sphere 1= 2701 times
larger than the smaller one A pion mass on the averape—with positive,
negative or neutral charpe—is empinically measured to be 270.13 electron
Mmasses.

If all the spheres above are contamed wathin an even larger sphere, then
the volume of the giant sphere i3 enough to contain 2702 electrons. A similar
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arrangement 13 of a gant sphere contaming the alipnment of four mstead of
only three larper spheres. Each of the four larger spheres are smaller than each

of the three larper thEIEa- for each to be able to touch the tiny one in the
middle, and the volume of the giant sphere endoqm.g the four ]z_rger ones 18
only large encugh to contan 970 electrons. It 13 compa.rahle to a particle
referred to as the kaon. Noteworthy 12 that the two gz_nt spheres together
combine with encugh volume to contain two protons: 2702 + 970 = 3672 =
1836 + 1836. If it truly exists as such regarding the hjid_tn::gen atom only bemng
of one proton, then the proton emsts as an average of the difference of
combining forces.

Another arrangement 15 of two large spheres each of a volume that 1=
representatrve of a proton. One of them encloses two smaller spheres; the
other encloses three smaller “Phﬂ‘l‘&.’a. Each of the tm:: smaller sphere volumes
m ration to the proton mass 15 enough to contamn 229.52 electrons. Each of
the three smaller sphere volumes in ration to the proton mass 1= encugh to
contain 183.55 electrons. The average of 229.52 and 183.35 15 206.54. The
empincal value of the mmon mass, in companson, 1z that of 206.77 electron

L

The geometrical interpretation of mass in proportion to size 13 opposite
to how physics theory interprets it. According to it the proton of greater mass
than the electron iz the smaller of the two. Bemg somewhat speculatrve, it 15
the percerved force that 13 geometncally larger instead of the mass stzelf, which
1z consistent with the wave theory masmuch as shorter waves are relatvely
more energetic i that they eemtmmecontain more wibrations per distance. The
smaller nucleus of the atom 13 simlarly of a more frequent wbration of greater
mass-enerey density to the fourth power

An interpretation consistent with physies is according to frequency of
mteraction. A photon has momentum along with constant speed. If it collides
head on with a particle at rest, it reflects straight back regarding elastic
colbsion, which can only occur if the particle has more than twice the
mass-enersy of the Ph::m:m m order to mamtam conservation of momentum
without the particle reaching hioht speed. For esther total or partial melastic
colbsion, the absorption and smtual change of momenta need be gradual
enough for mformation not to exceed light speed. If there is a particular umit
of progression of change, then both absorption and slowing of speed can be
consistent with to the continual numerical addition proposed by Eddington.
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Further consider Bovle’s law and the nature of the Planck constant. The
latter mamtains -:a::nsta.nd‘ according to a particular speed and a counter
decrease or increase in the amount of mass being exactly the Dpposite of
either an mncrease or decrease in mass radms. A change m density 1z to the
fourth power. Doubling the mumber two to the fourth power 15 sixteen. A step
by step mcrease to the fourth power associates to a cumulative density per
change in speed. The fine structure constant i3 somewhat further explained as
well

Aspen’s Theory

A numerical progression theory has been sugpested whereby the proton mass
m ratio to the electron mass appromimates as that of the fine structure
constant multiphed first by three halves and then by nine. Geometneal ratios
by Littmann mdicate that the mmon iz part of the progression. However, mine
muons: contan shghtly more mass than the proton-electron mass matio. A
posuble remedy, as was theonzed by Aspden, iz that mass-enersy 1= lost
dunng the formulation of the muons mto a proton. It 15 according to the
fraction 2v*/x" whereby mass-enerev 1= lost m ratio of length (v + x) beng
reduced to length =

Aspden’s theory combines two formulas previously dermved by Coulomb
and Thomson:

—s Z 2¢°
e+’ B

The Coulomb formula relates to a particular electrostatic mteraction between
two particles of opposite polanty. Their centers are separated by a distance
equal to (x + v), and thesir total potential energy 12 an addition to their separate
kinetic en-ergles_ In contrast, the Thomson fornmla pertains to the mternal
mass-enerpy of mass of rads .

The two fu::nmmla equate as exact oppomtea For me? minas m not to
equal zero, mv” equals —mc” instead of mc”. Ther thus equate in the mannes

g __ e
(x+y) 3x
e_: _ 2|x+}':_|:
g '
{x+ '|"'l:

I.'||l'.l:|
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Subtracting twice a more accurate determination of that value from 9 obtains
8.8980795. 1';.'[1|.1.11:11:n11r:1r1_g that result by a wirtual rmon of 2003329 electrons
equals the proton of 1836.15322 electrons in the manner

2
P
= (8.8989795)(206.3329) = 1836.1522

An emparical value of My 'm, as 1836.1327 1z nearly the same as Aspden’
1836.1522, but his m_/m, value of a ghostly mmon as 2006.3329 electron
masses does not compare as accurate with 2067683 as the value of the
empincal muon. ;LPden assumed his ghostly muons are shehtly of more mass

before they lose energy in the process of fornmng into a proton.
F'Lspdenq factor for the reduced muon mass 12 simmlar to another one of

Littmann mass-volume relations in detersmiming the ratio of proton mass to
electron mass. As dlustrated below on the left, a radiu ratio 9.89898 to 1 1=

obtamed of one of three large spheres closing around three small spheres. The
volume ratio 13 969.99912 to 1, which compares to an average kaon mass
bemng ether charged or not charged as 969.98.
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The illustration on the left 1s that of three small spheres packed between
crevasses of three large spheres. The illustration on the nght is that of three
small spheres positioned opposite the crevasses. As for a ratio of larpe and
small spheres on the left, it compares with the kaon haming about 970 times
more volume than the electron. As for volume ratio: on the nght, an outer
sphere 1= about 2702 times greater than an inner one. The average of 970 +
2702 15 1836, as m comparnizon to the empinical value of a proton mass of
1836 electron masses.

An email from Greg Volk of the Natural Philozophy Alhance, of which
Littmann and this author were members of, also geometncally determined the
0.39899 factor. Its deternmunation 13 accm:dm.g to a tetrahedral pattern of four
sphezes apart from a center one. The center of the smaller one 15 the center of
three perpendicular azes. The centers of the other four are at coordmnate
pomts (1, 1,1), (1, -1,-1), (-1, 1, -1} and (-1, -1, 1). Distance D of the radius
B from the ongmn 13

D=1"+1"+1° =3

The spheres are symmetncal to touch one another along planes of respective
awes such that the radiu: R of 2 sphere 13

R=n1"+1"=42

Badius £ of the mner square iz coordinate distance D) minus radius B, such

that

— = = = ——1

D Fi] 2 2
It thus gelates to Aspden’s deovation of the ratio of proton mass to electron
rrass.
Aspden Gravitons

Another use of the numencal factor of Aspen’s theory 15 regarding how the
graviton and proton mterrelate. Combanmg two protons results i what
Aspden termed a tau gramton, whach 1s similar in mass of a tau particle that 1
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also included i Littmans’s book. The empirical value of the tau 1= also grven

az 347719 electron masses.
2
- 'l} ) = 3485

Aspden’s formula 1z of the form
2m ( {
T=——=|1-
ml.
It relates to a loss of energy from the interaction of two protons.

Rega.rdm.g Aspden’s gravitons, there i1z one of a parbcular charge
acquiring lost energy from the interaction of two others from their opposite
positive and negative charge values. Dunn.g the process there exst 2t and one
z Their interaction ratio of charge equates m the manner

(3] |\'.l:|

._;+; -

21tg =3 a

The nght side of the equation pertains to volume charge of the undmded
oraviton i ratio to its total charpe remaming the same. The equation
samplifies in the manner

4

2"“?; +%=21+g

-

aT

Egd' + gts — 6T + 3::;r1'3

'r; 3t “r;
1+—="+—
2g g 2g
"T* _:.a
-
l="+—7
g g

Further aj.mp]lﬁcahcm isbruse of a computer. It was found that in terms of
umit charge for all Pﬂ.‘[tl.ll'lﬁq the mass ratios of T and & to that of the electron
are T = (3487)m. and g = (3062.3)m..

Aspden’s formula further equates the gramitational constant G to
electrostatic charge & in the manner

- [(m( = ][g(m—ﬂz
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3

6.67259%10 © x —%

(gm)(zac)

The presently established sumencal part of the G value 13 6.7428(67).
The numercal value cobtamed by Aspdent formula 1= sipmficantly r_lcnqe
considenng vanious internal actions of tau particles combine to form gravitons
being of a virtual nature.

Clarification

How can a gramiton have more mass than the proton that emits 1t?

The Aspden gravitons are not just emitted particles. Thev are part of the
process of shedding energy in mantasng the presence of such matter as the
proton. The process mn relation to the ether includes a G-frame and an
E-frame in respective reference to gravity and electrostatics They are
supposedly reciprocal, but the process iz complex.

Sigmiicant of the process 1= that it relates gravity to mass. It 15 according
to entropv whereby wirtual energv converts to mass m resupplung what it
gives up as Wirtual enerey except for gramtational effect. A smmlar condition
was proposed by Hawling challenging the emstence of black holes according
to the m1gulant'. condition of general relatmmity.

As another part of the process, -"r*pden relates it to a cubic structure of
the ether How such a cubic structure of ether exists does not appear to be
empincally venfiable, but its effect 1z explanable according to geometrical
difference i how spherncal volumes can occupy space in contrast to how it
theoretically can dmide mto cubic volumes A plenum of ether can evenly be
divided of the same size cubic volumes throughout it. The cubes can be of any
size. However, there are empty spaces within the accurmilation of 'phencal
volumes. More numerous sphencal volumes of smaller size would have lesser
total outzide space between the volumes.

As to how spherical volumes of vanious sizes occupy space further relates
to how forces of enerpy interrelate. The interrelation iz also m contrast to how
it differs from space bemg drmded mto cubic volumes.

Although Aspden’s proton-electron ratio and his gravitabonal constant
are both dermed from Coulomb’s and Thompson’s formmlas, they further
relate to analysis of the ether Aspden limself claimed m hus w:ntm_g that the
ether was 2 useful means for derming such formula.

Could his results also be useful for further advancement of theorv by
other theonsts?

There could be cosmuc mmphcations. Aspden did suggest lost enerev m
the anmihilation and recreation process needed to be zecycled. He even
suggested it reformed as hydrogen as part of the process of forming new stars
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and planets. He even noted the study of hydrogen creation in a laboratory by
Dy Paul Rowe (1932-2016).

Even though the cause of gravity is similarly explained as a vacuum effect
of matter and antimatter converting into photon energy that supenmposes
with other phutu::n energy and matter to only gradua]lr comvert back to a
positive field of force for the Ieforﬂnﬂ.g of matter_ it too needs empirical
predictability. Perhaps Aspden’ escaping enermes of interaction are neutnnos
that are extremely difficult to detect and to determune whether they are
material or Ph-::tc-ﬂ._ of zero mass. They are only shehtly detected from a sach
larger mass source relatively close enough as the sun. They could be part of
the vacuum effect of both gravity and electrostatic attraction and repulsion.

Aspen’s BE-frame of electromagnetic charpe does contan an ethereal
particle he named the quon that has only repulsive effect. It equates to the

electron in the manner

m-. ‘BI':
— = 0.04117589

m 24

The letter d denotes a side length of a cubic lattice of 27 quons. Rotation of
the cubic lattice 1z more restrictive than that of a sphere. Itz functional
property mcludes a Gauss theorem whereby Aspden equates distance d to a
charge denmity of 27 lattice particles to the electron radms d = (27)4xr,. The
27 particles could perhaps relate to how nme muons combine m two steps.
Three combinations of opposite charge combimne after three separate muons
of oppoute charge combme. Perhaps the quons combme with the feld of
opposite charges mn three steps.

The distance 4nr equates to the Planck constant h draded by the
momentum of an electron mm':.n.g at hght speed: 4nr = h/m.c.

Further explanation iz rega.rdm.g trequency and entropv. Entropy is
essentially wisible eneroy i wiew of the disorder of otherwize equilibrium
states of existence. The frequency of change iz the measure of mass-enerov
percerved.
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13
THE RELATIVITY
OF
HUBBLE COSMOLOGY

Why an mfimte nember of stars does not ]Jght up the skv at mght 1z known as
Olbers’ paradoz. Anstotle had proposed a fimte mumber of stars. Kepler had
considered the night sky mdicates a fimte universe. A century later, Edmun
Halley (1656-1742) zu:gued to the contrary, an uneven distribution of stars
could allow for the appearance of a dark .-,]:r with stars too far away to be
seen. In 1743, Jean Phillippe Lovs de Cheseaus (1718-1731) considered the
urmverse 1z fimite unless space somehow absorhs taﬂlght 33 tn.ted Lght theory
assumes). The debate contimed Heinrich Wilhelm Mauthau: Olbers
(1768-1840) consdered mterstellar dust az an absorbing medmm of space
allowing for an infinite unmerse of infinite hight.

The main criticism of the interstellar dust theory was the belief that dust
m thermal equilibrom absorbs encugh heht from infinite stars to heat up and
remut the hight However, Eddington and others analyzed there can still be a
state of thermal equilibrum for some other process than that of just heating
the medmm if the overall temperature of the umverse is only about three
degrees Keln According to tired Leht theory, for mstance, space partially
absotbs light enerpv However, such theory 1z not presently accepted as
established.

More presently established is big bang theory assurmng the unmerse is
tinite, as Binstein had assumed, and expanding

Tired light has been dismissed for several reasons For one reazon, how
the collision of light with dust particles does not result in a distorted wiew of
the cosmme backeround was claimed to be in need of explanation. Howerver, it
can be arpued, to the contrary, that an ethereal medmim need not itzelf alter
the wisbility of the lght source being the propagation of electromagnetic
creles.

Another reason given for dismissal has been a Tolman brghtness test
supposedly distinguishing red shift effeetseffect in favor of recessional speed
mstead of the absorption of light enerey However, the Tolman brightness
test—mn favor of big bang m itz ongnal form—s not totally supported by
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moge recent astronomical data. BEven though it rtemains a theoretical
posability, 1t has been modified to mclude dark enerey allewing for an

mereazed rate of expansion.

Big Bang

The buth nature of the umiverse i the form of crystalhzed matter from an
expansion of enerey was proposed by Robert Grosseteste (1173-1253) as
early as 1225 The more modern version of cosnmec expansion began in T_he
1910z when Vesto Shpher (1873-196Y) began chserming radial velocities of
galawes. Carl Wilhelm "I'\_.JIE (1876-1939) cbserved there 13 wrore=redredder
shift i light spectrum from more d.l.-,tant sources that is of less energy than a
bluer light spectrum In 1929, Edwin B Hubble (1889-1933) determmned a
systermnatic red shift per distance relabonship. He and Milton Humason
| 1891 1972) then formulated the Hubble’s law with regard to the red shft per
d_t._ta_n-:e of cosmic light sources. A plausible explanation of it 15 the Doppler
prnciple of hight spectrum affected by relatrre motion of its sources because
of galaxies of stars receding from us as well as from each other

Einstemn had also contnbuted to the estabhishment of big bang theory by
assunmng the unmerse 1 fimte and static mstead of infimte mn extent A
condition for it to be as such iz that it needs a sufficient amount of mass to
contain itself Too much mass could cause it to contract, and not encugh mass
could allow 1t to fly apart. He considered a repulsrve force counter to granty
as a means to counter these two possibibties, wlich he theonzed as a
cosmological constant /A inserted into kus field equations for a modified form
i the manner

o P (T e W

R —=Rg —A =27

The additton of constant /A 13 a theoretical posubility allowed by the
mathematical process of imtegration. Integration 13 a reverse process of
differentiation w hereby exponent powers become reduced in the manner =°
becomes z.f Z becomes h and x becomes 0x” = 0. Since differentiation
eliminates constants, they become unknowns with regard to the reverse
process of mtegration.

Alezander Friedmann (1888-1923) exammed Einstens field equations
and azzerted thev indicate the finite-static-unirerse 13 unstable even with the
cosmological constant. The discovery of a red shift in more distant starhght
further mdicated the unmerse could be expanding Emstem concurred,
refernng to his msertion of the cosmological constant as hus baggest blunder,
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but it has of late been reconsidered to explain dark enerpv as needed for an
mereased rate of expansion of the universe.

Although Einsteins inszertion of the cosmological constant was not
aceepted by Friedmann, solutions to Einstem’s field equations were dermed
with the mtent of expla.mm.g an expandmg unwerse. Geurgeq Lemaitre
(1894-1966) had "uggeqmd i 1927 that an expanding unmerse i3 traceable
back to a time of ongin What developed i3 the now-standard FLEW metric
that was named in honor of Friedmann and Lemaitre along with contributors
Author Geoffrey Walker (1909-2001) and Howard Percy Robertson
(1903-1961).

The FLEW metnc 1z conceptually as well as mathematically u:-::mplex_ It
mchudes a cosmological prnesple with regard to an cbservable expansion of
the unrrerze b&u:l.g conditional to homogeneity and 1sotropic. Condibonal to at,
for mstance, 13 observers not actually located at the center of the unrverse still
percmve themselves as relatively located at or near it, conastent with the
covartance of special and general relatrmity whereby observers in any system of
mertial motion esther as relatrely at rest orina g—rantatmnal tield percerve the
local measure of light speed the same as i gravitational free space.

Spacetime curvature of general relativity also apphes whereby Light paths
curve for observers at the edge of the unmerse to percerve themselves to be
near itz center. As to how curvature mamntains as the unerse expands 1z more
complex. Spacettme curvature of light within a ].Eu:g-er umirerze of the same
mass zhould be less acco:d_m_g to theort, but there iz another conh:ﬂ:mhﬂg
factor regarding its expansion. Relativistic effects are inclusmre of both sravity
and relatve motion, Bxpansion itself 15 thus a contnbuting factor of relatme
motion.

How #eether can now have encugh mass for it to be a singulanty 15
somewhat of another pa.i:adcrt if not a contradiction of theory itself. Five
bahen vears 1 the past 1t should have been much smaller and denser than it is
now unless Light enerpv has somehow been converting into matter.

Whether this singpulanity condition 15 a paradoz or contradiction, theorvy
does not appear to be complete. Perhaps the condibion ¢ = 2¢’, according to
the Schwarzschild metoc, applies in a manner whereby the size of the
urrrerses 15 itself relatrre.

E=zpansion itself can be a relatmistic factor Light speed wathin a
oravitational field 13 slowed in ratio to the field strength according to general
relatmty, As the unmerze expands and the field strength decreases, hght .-,p-eed
should merease according to theory. However, clocks and the measure of
length become faster and longer as well There can thus be relativistic
mallification of effect.

The ongm of the big bang 13 assumed a am_gu]z_ut& expandmeg about 13.7
bilhon vears ago from a dimensionless pomt space. Within an extremely
rrante .-,econd the expansion rate inflated to a rate faster than lght qued
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untl it became comparable to a golf ball Its rate of expansion then decreased,
cooling to allow mass to form Neutrons formed after a second to suddenly
till the universe. Further expansion of the universe has cooled it to its present
average temperature of about 2.7 deprees Kelmin, as assumed, observed, and
calculated mn the 1930s.

Supposedly the unmerze was mmtially too hot for even light to shine It
did not shine until about 380,000 vears to become a mucrowave background
radiation of today with no common origin of location. The discovery of this
sadiation in the 1960s was what decided it in favor of a steady state, which is
another theory of expansion whereby more stars and ga_]z_x_tes are created az
other stars burn out of exmstence while the universe expands.

A timeline 15 an essentral aspect of bug bang thecrv. A simple explanation
of 1t 15 tonce distance equals twice the rate of recession. Assume a value of the
Hubble constant H 1= 70 km/sec/mps. (The Hubble constant 13 a measure of
Light frequency per amount of distance at whach the hght source 15 from the
DbaEf‘i‘Er Drading 70 ]u:ﬂ sec by a million parsecs (one parsec equals 309 =
104 LﬂDﬂEtEﬁJ equals 227 x 1078 of something per time. If the something is
one centimeter, then the result is centimeter per second If c 13 an upper hnut
tor the present Hubble distance R.. of the universe, then B, = c¢/H = 132 =
107 centimeters.

The expansion of the umwerse 1z assumed to have begun about 138
bilhon vears ago, which 1z about 3037 bilhon davs, 120888 hours, 7433280
munutes, or 433196800 seconds. Multiplming those billion seconds by Lght
speed of 3 = 10" zeconds per centimeters equals about 1.3 = 10°° centimeters,
whach 15 assumed to be the present radms of the wsble universe. However,
although R, represents the radms of unmerse as the most distant light source
from the observer zelatrvelr at the center of the unmrerse, it 15 not the actual
distance seen at the time of emizsion because of more time it takes Lght to
reach the chserver

Tired Light

When Hubble and Humaszon formulated the Hubble constant in 1929, Fatz
Zwacky (1898-1974) proposed an ezplanation in terms of tired hght It
ASIUTIES ]J.ght lozes enerey byv colhsions with mass particles along its journer
through space. For mstance, electrons of cosmmue plasma could more easly
detach from atoms than do electrons of ordmary matter Light of
electromagnetic propagation would then decrease in energv by melastic
colbsion. However, the Zwacky proposal was dismussed for two reasons: It had
been believed to have faled because of evidence supporting the Tolman
brightness test indicating big bang being consistent with the Doppler effect of
relative motion, and because of the assertion that the spatial medium for tired
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Light should cause a blurnng condition reparding the observation of moge
distant stars. However, aroument to the contrary of the second argument was
that hght propagating through an inmuble medium of gpace as a constant
change i effect in contrast to effects of msible particles throughout space can
have vanous condibons to overcome whereby resulh_ng effects are of an
average variance according to the averape den._1tr of ordmary matter in the
UUTELSE.

A dizcovery of penodicity, or quantization, as it was interpreted, was
anncunced 1966 and 1967 by astronomer Wilkham G Tifft Other
astronomers reported smmlar finds. What appears to occur 15 a greater Hubble
constant value between more dense clusters of galames. An average density of
mass in the unmerse could thus be a determmning factor of the Hubhle
constant. More vamance m effect 15 thus allowable As for posuble
confirmation, a denser part of the unmerse absorbmg more light enerpy
should correlate with the mussing mass of the unerse as being more mmisible.

The decrease mn light enerev 15 assumed, according to tired light, to be
caused by cosmic plasma whereby a smnute portion of light enerov sphts off
to become the main source of the microware cosmic bacL_g-mund radiation
that appears from every direction as having no common o

That all space contans a varving degree of plasma has ]-:ustonu:al .-,uppot‘r_
Olaf Bernhard Barkeland (1967-1917) explamned as early as 1896 the onigin of
the auroras of northern a.ﬂd qD‘l.lthEIﬂ hght.a near the polea are due to upper
plasma near the poles bemg more responsmme to the colder weather conditions.
Even though his theory was an extension of Mazell’s electromagnetic theory, it
was dismmssed by Losd Kelvin clamming all space between Earth upper
atmosphere and the sun iz void of matter However, a magnetic field of
plasma was discovered m 1967 by a mulitary probe. Gterwhe]rmng evidence in
support of the theory occurred bT way of Drbqhn_g zatellites in the 1970s

Another poss1ble exp.]z.nattoﬂ 13 conzistent with wave theorv msofar as
shorter waves have more wibrating energy throughout space than do longer
ones. The shorter wave vibration iz even consistent with the tiny onigin of the
unverse bemg equal to the present energy of the mmch la.tger Unverse
masmch as greater action can occur between the greater density of shorter
waves, and such greater mass-energy within smaller space 13 consistent with
the Planck constant wherebv the density increases to the fourth power, which
is further consistent the Stefan-Boltzmann law and Bovle’s law

The Tolman Brightness Test

Although both big bang and toed heht promde partial explanations for the
Hubble constant, their EEP].E.ﬂ.atlDﬂa contrast regarding further e*-:planahon of

how relative motion of recession differs from continual decrease in light
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Enerpy. Their main difference i3 with regard to the Tolman brghtness test
propc»sed b‘r Richard C. Tolman (1881-1948) resulting from hiz and other
astrophysicists” analyses.

Ca.]culah.n_g the current position of a light source from where 1t 13 seen in
the past involves a more complex determunation of distance and uze For a
hight-zource-speed-distance d of one-half ct at the time of emmszon, it takes
starlight one-half more time to reach the ohserver. As seen, the actual distance
d’ of the zource becomes too-thirds more when seen-d = ct/2and 4" = ct/2
+et/4=(3/ 4)ctandd 'd=(3/4)/(1/2)=3/2.

The 3/2 ratio 1z alzo inchasive of tized light regarding a continual loss of
kght enerpy that decreases m ratio as the hight enerpy itself decreases. At two
different distances of two different light sources, with one bemng twace farther
than the other, there 1z half as much decrease of ight energy from the farther
Lght source dunng the one-half shorter distance. Total decrease from the
longer distance 1 companson to the decrease from the shorter hght source 15
thus 3/2 greater

The 3/2 ratio 1s that of lesser light enerov reparding both big bang and
tired light However, the results differ regarding calculation of exact location
of licht ermission diffening from the time at which they are seen. By recession,
the source appears closer than it actually was at the time light was an:tu.a.llr
ermtted because of the recession bemng extended durng the time 1t takes ]J.ght
to reach the observer. Light ntensity of the past appears more intense and the
Light zource appears larger Actual distance 13 thus calculable according to hght
mtensity per size as well as its lesser frequency.

Observational evidence of this apparent difference in the perception of
effect had seemed to be supportve of big bang theory. Its apparent prediction
at the ttme was a reason for the acceptance of ng bang mnstead of a stahe
unrverse according to tired hght theory. However, more recent determinations
have indicated the unmerse now expands at a faster rate. An unexplamed

exmistence of dark energy has been assumed to emst as its cause.

Dark Energv and Dark Matter

The presence of dark energy 15 now assumed to be the causze of the unmerse’s
mecreased rate of expansion. Diark matter has also been proposed to explain
other effects. Cwerall, it 1= now assumed the unmerse has about sxty-eght
percent dark energy, twentv-seven Percent dark matter and frve percent
normal matter. The greater amount of dark enerey is requ:lred for it to
overcome gravity of matter regardmg a decrease i both pranity and the
repulsive force as the unterse expands. Dark matter 13 needed to explain why
spiral galames rotate faster than what their mass allows according to either
Newtontan mechanies or relativity theory:
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Whereas the dark energy propeosal occurred from the astromomical
observation in 1998 of distant supemovae mndicating a slower rate of
expansion in the past, the conception of dark matter relates to a longer history
of observation. It was assumed to explan why rotations of some galawies are
of speeds greater than thew graritatiunzl mass allows according to present
theory. As premiously noted in a previous chapter, Babeock noted, as early as
1939, a dizcrepancy n the rotational speed of the Andromeda galaxy. I the
197 Clq and 1980z, a general study of galaxies under the pmdance of Vera Rubin
mdicated Iotahcmal speeds from their galactic centers generally do not appear
to decrease m accordance wath Newton’s inverse-square-law Milerom
proposed a modification of the law m 1983, referred to as MOND. In 2004,
Bernstemn offered a relatmistic version of the modification according to
spacetime curvature. In 2008, Moffat published his book Remventing Grawity
regarding modification of gravity (MOG) whereby the gramtational constant
relatively increases farther away from T_he center of mass due to greater
merease m repulsve force away from the center of mass.

The exmistence of dark energv 13 unexplained Einstem’s cosmological
constant of general relativity has been reconzdered as a repulsrve force that 13
somehow increasing n effect az the uwnwerze expands, which would be
consistent with modified version of gravity allowing less resistance to relatrve
moton farther away from the center of the field. Howerer, the amount of
repulsive needed haz not been determined in accordance with emparical data
and established theory to be enough for increasing the expansion rate. A dark
enerey of about 1082 times greater than what the cosmological constant
provides has been clarmed by some physicists to be needed.

Modification of theon‘ seems needed for creation of dark energy. One
posaubility 15 wath regard to relatmity conditions of black holes. With ]J.ght
speed bemng slower withm a grmtam:rﬂal field, it= energy 15 bemng stored m
another form How tlus other form of enerpy can merease for more repul.ﬁe
force 1z possble by means of a black hole as an observable part of our
universe absorbing more outside energy of mfimite extent As to how 1t i not
seen other than by its mereased repul._rre effect, it 1z because the relatmity of
the black hole 'l'_‘DﬂlPllEa- with covartance. Outside observers do not percerve
what 13 within it and inside observers do not percerve what it outside it

How this covaniance iz possible 1z wath regard to how the black hcle itself
can differ Suppose the cosmologeal principle 15 1n effect whereby we percerve
ourselves to be at the center of an observable unmrerse. Suppose we then enter
a black hole wathm the same unrrerze. Since clocks become slower wathm the
zmaller and denser black hole, the wnrrerze outside it becomes relatmrely
smaller 1 contrast to light speed being faster, even appea_tiﬂ_g a0t to exist
while the black hole within becomes a relatvely larger unmerse to those
entening 1t However, the smaller black hole ExpancL with the cosmelogical
constant absorbing more hght energy as dark energy
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How can size determine the depree of relatmistic effect?

Smaller black holes can be gelatrely denser in mass-enerov By absorbing
a relatwely denser amount of ght enerov that they contract there 1z more of it
per v olume of space for a cosmeological constant of a greater magmtude If the
cosmological constant alzo deternmines the relatrmistic contraction of aze, then
size itzelf could also be relatmre.

Values of Physical Parameter

Gramitational Constant: G = 6.67428(67) X 10% em®/ grn{,l.-,ec)u
Proton mass: m, = 1.67262137(13] X ].D’ "grn

Electron mass: m. = 911}938“1]|4]J110‘5g1n

Light speed c: 2.99792458 X 10" cm/'sec

Bohr radms ::rfhrdtogen ator: r, = 32917721067 X 107 em
Electron radins: ¢, = 28179402894 X 10 em

Neutron radine: 1, = 2881991 ¥ 10 em

Fine Structure Constant: § = 1,/137 CI.JIE e‘ ﬁr: =r/c

Planck constant: h = 6.62667158 (gm)(cm)”/sec

The &lecttonlagnehc unit of charge e has listoncally been associated wath
electrostatic  ermssity and magnetic PE‘Iﬂ'.L‘I.aEle].‘I.T."i. constants, but these
constants are here assumed to be part of the Hubble constant in relation to
relative denuity and grawitational influence of the observable unrverse. Thus
does not mean the constants are not meanmegful to a more complete
understanding of the theory Thev are merely implied for simpheity’s sake wath
repard to licht speed, as they combine a3 2 product equal to light speed

aquared 1 VAl Space.
Relating the Hubble Constant

Fredmann also provided a gravitational formula relating the red shuft to the
mas: density of the unmerse. The red shaft 15 also considered here as a
radiation absorbed by the medmm of space for mammtamme pravitational
effect as vacuum effect.

For the vacuum effect to be possible, a positive outside force 13 needed
of an equbibrum state whereby wirtual enerev converts mto mass of atomic
particles that in turn convert mass-momentum mto the virtual particles of
gravitons i compliance with entropy. There 15 thus a recyehng process. The
ermitted radiation 13 a long-range and partly elusve process determuned
according to the probability condition of quanturn phreics typical of Earth's
detection of only a nunute portion of neutnnos Pas_mg through Earth Part of
the radiation thus escapes detection ezcept for shits gravitational effect As
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radiation 15 gradually detected, it converts into space mertia. Space inertial in
turn, supenmposes on mnertial mass for the contimuance of the recychng
process.

Friedmann’s formula 1z according to the mass density of the unmerse in

the manner

3(26M | i

T8 gnr's gnf LnR

In general, H smply equates to hght speed ¢ per radwus such that HR = ¢ for
B bemng the radms of the vuverse. In relation to density 3R3/4n, & further

equates as the gravitational escape speed of the unerse. Hencef c_.-"R =H and
c?/R? = H? such that

3g"
()
P="55

The value of H thus depends on the relatrre sized of the unrerse and wice
versa. Itz general form i= alzo a means of companng other formmla desred
according vanous other conditions of observation.

As part of the densuty formmula 1z the simple equaton HE = ¢, and
another = JII)PIE formula apprommating H nearly to its more recent value from
chservation 15 au:-:m'dm.g to the gravitational constant & divided by hght qued
¢ m manner of 1t relating to centripetal acceleration according te—mrmttc umt
mass m and vmt radius 1 squared per hight speed o

Hafm 2 228%x10 “sec

o I
EE Y e

Although the numerical value of G dep-ends on the chosen uruts of meazure,
distance lengths r ewmeslcancel: out in terms of centnpetal force per hght
speed for the result to relate as frequency, as v/c elinminating one radios and
one time umit of v and r elmnating the other radms of it. Az for the mass
umit of measure deterrmining the numernical value of the gravitational constant,
it also cancels out regarding the Hubble constant being measured m wiew of 2
change m lght energv—momentum of light being measured the same as the
momentum of mass.

The Hubble constant also appears to relate to an mterrelabon of
quantum and electromagnetic theonies i the manner of it per heht speed ata
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distance equal to the diameter of the muclear radius smply equating to the
radio of gravitational and electromagnetic forces between the proton and
electron:

H (2r ] Gm 1 —
£r) o O 4 g107

g

e

Converting H/c to 1/R and dmiding both sides of the equation by 2, renders
a value for R as 1.3 X 10% centimeters, which 1s the same as determined for
expanzion about 13.8 vears ago.

The H values of these two formulas shohtly differ, but their ratio to each
other 15 somewhat consuistent with the Compton’s elliptical ezplanation of the
fine structure constant Dmding the second determunation by the first one
obtains the formmla Hy/H, = Gmm’r/2e’r,m = nl.:u Da]) "'s_ G—rn= 2rr,
With m and r being units of measure, the formula mct /2, = = = (137.036) !
15 derrred.

Although the dimensions of m. /r. differ from v _-"'cz_, the resulting
mumernical value remains the same for any chosen units of mass and distance.
Beplacing grams with kilograms, for instance, results i the same value
becauze of the empinical value of m, beng deternuned as a thousand times
lesz but itz application being a thousand times more. The sumerical value of 1,
13 alzo determined in analogy to m_ A ratio of electron mass to auclear radms
could thus be a determinmg factor of the fine structure constant.

Other formulas can be denved by multipling each side of an equation by
each side of another equahu:m The Planck constant rrmlnphed br the
Compton frequency, for mstance, equals the mternal enerpy of the electron.
Adding this equation to the previous equation obtains

H [:E:"_‘| Gm m GFm
Ll I
chf gme ge
H Gm he Gm
lar T £(137.036)2n
l Irec 2r g

This ratio of frequencies thus meerredweinterrelates the gramtational potential
of the nucleus of the hydrogen atom wath electromagnetsm, quantum
mechamics and the fine structure constant.

Compton lmmself apphed frequency or w:mlength for umbtng
electromagnetism and quantum mechames to the relatmity of moton. The
Compton wavelength relates to a smaller perimeter of the hydrogen atom
according to faster light speed and internal mass enerey being according to
light speed squared. Bemg more frequent 1z according to either faster speed or
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shorter distance Compton’s frequency and wavelength condition directly
gelates to a shorter penimeter The up-and-down wibration of the photon is
thus more frequent than that of the electron.

HR = c also m relaton to a frequency condition could relate to a
recychng process of gramity as well However, it includes another factor—a
PDait‘l.‘i. e mass density of the unmerse for vacuum effect Whereas gravitational
mase iz of invisible effect except for the gravitational one, its combined effect
of distmbuting a positre source of repulsive energy throughc:ut the universe
allows for contimal vacuum effect and mmmediate recyching of matter
according to the equihbrum condition of entropy. Although more rapad
frequencies of recycling relate to electrostatics and electromagnetism, they
telate to a relatrvely denser amount of conversion of the equilibrrum state that
is more directly related to the qua.uturn state of matter.

Another mulantr 1z that of Bequhtem—Hannlg radiation relating to
black hole conditions Russian physicists consdered the fluctuation of
particle-antparticle pairs of virtual particles could counter formation by result
of postive particles emitted outward and negatre particles emitted mrward.
Jacob Bekenstemn proposed a theory of it m 1972 that Stephan Hawking
tormulated in 1976).

There 1z now conmneimg cbservation that black holes do emst, but the
pﬂnmple could stll comply as a more general condition of the nature of
gramity. It could be, for instance, umwerses within umiverses emst in the
manner of relatmistic covarance. Such theory has been proposed as well.

The mam difference between quantum theory and observable reahity 12
how change occurs, bemg ether continual or by spmﬂc umits. The existence
of both hght and mass relates to constants, Eemg light speed c and light speed
II]J.'th'I.P]J.Ed by the fine structure constant as ¢/(137.036) = v thatis a pa.i:a.rneter
of both the Planck constant and the &lettmﬂra.gnenc wmt e of
electromagnetism. The emstence of mass is thus of a decreased vt of Lght
speed. An e*zplanaﬁ-:m of how hght speed and the quantum reduction of hght
speed coexist with continuous change n *peed and gravity could be that they
are parts of equhbrum conditions of spacetume. As to how the continual
change of reality occurs, it apphes to equihbrium conditions of both relatre
motion and gravity according to entropy and covarance, the latter bemg
according to relativity theorv.
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14
MASS MOTION ATTRACTION
AND EQUILIBRIUM STATES

Newton formulated gramity according to hus mverse square law;, but he did not
explam its cause other than by a possible kind of action at a dlqtance Einztein
explamed gravity as spacetime curvature due to the presence of mass, but he
did not explam its cause i further detail BEven the creation of mass stself was
not casually exp.]amed by hus theorv.

In the previous l::hapter grant'. was associated with the Hubble constant

msofar as a nmnute decrease m radiant energy allows for a !ﬂug-
rm'%!_-ler'cr range effect of a relatrvely weak force of grawity per mass in
comparizson to such other forces of nature as atonuc and electromagnetic.
Further explanation iz with regard to an integral part of quantum physics
being a vacuum state of virtual particles as a field of virtual enerev Such
virtual particles as gravitons are explanable as vacuum effect from the wake
of mass-energy being both enmtted and gestored as a postve form of
momenta of wirtual enerev evenly distributed throughout otherwize vacuum
Space.
N A particular part of the explanation i3 in relation to frequency.
Granitational waves are less enerpetic than electric charge because they more
gradually change per distance to the poutre form of repulse energyw There
1z thus longer range of recycling effect through the medium of space for the
repulsive form to already be distnbuted throughout spacetime for immediate
effect.

The ezplanation 15 also consstent wath tired hght theory that has been
accused of not haning a wable explanation as to how light can decrease in
enerey and stll allow the wisbility of distant stars How this wsibabty 1=
possible 15 further explamed as well along wath its difference in effect of
electrostatic charge.

Further explanation includes a more wwdepdsn-depth analvas of the
methed of radiation superimposing to form observable mass in a manner
consistent with how it relatez to both relatre motion and gramty. Mass 13 to
be considered as the supenmposition of wave packets of radiabon whereby
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they comply with entropy and covartance of both relative motion and grawity
to mantam eqmltbnu:rn states of mass and energv by means of wirtual enerey

Virtual energy 1z mndirect effect, beng pa_tth wrmsble. Such casual
exp.la.nannn iz contrary to no causal explanation of how wirtual particles
causing attraction was consdered mnecessary according to Feynman,
Mathematical consistency was only required b‘r him whereas explz_nahon 13
here grven as more cansal in support of a c:::nr:ept of zero-point energy (ZPE)
that Plank later proposed a: a modification of hiz original formulation of the
quantum.

Al n all, wisbility of stars iz esplamable along with grawmty and
electromagnetic attracton and repulsion. Alse meclusive 1z such other
explanation as that of a Casimr effect of attraction related to the closeness of
metal walls, and of a geometncal descoption of mass as wave packets
proposed for posable explanation as to how gravity, electromagnetizm and the
quantum nature of reabity mterrelate.

Virtual Vacuum Space

Whether space 15 only partally filled or 13 a plenum, quantum theory now
describes vacuum space as contaming virtual enerey particles acmrdmg to the
Hessenberg uncertamty ponerple. Such virtual particles as gloons are assumed
m order to emplain observable effects that do not otherwise l:l::mplf. with
predictions of gquantum theorw A gluon 15 confined as part of a proton or
neutron whereby it cannot be ohserved directly 2s an individual particle apart
from a proton or neutron_ It iz venfiable Dr].h‘ as mdirect effect according to
mathematical probabiity. It thus seemuncly exmists as a virtual particle. In
general the wvacuum of space iz now assumed to contain numerous
assortments of virtual particles.

Thiz quantum vacuum condition iz not here contested; it iz to include
non-quantum conditions of contimuous change m motion as well as discrete
quantum effects. Matter at rest absosbs and enuts discrete umts of
electmmagnenc radiation az quanta, but quanta can also vary according to
relative motion, gravity and electric charpe in comphiance with the relatrrity of
covartance. For a more complete descoption of reahty; relatrve motion, gravity
and electric charge all comply with the Doppler principle as to how
continuous nature of change i effect as well as a discrete quantum effect of
u:ha_n.ge occur The quantum 13 expla.inable as different equbbrum conditions
conssstent with both the constancy of hght spf.'Ed and the constancy of the
fme structure speed that 1z about 137.036 times less than Light “PEECI. The
latter being less than ]Jght speed simply complies with entropy whereby
equibbrum conditions emist for a particular mass structure that slows the
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process of conversion through it i manner of still being conditional to
covanance effects of relatre motion, gravity and electrostatics.

Az to how these equilibrium states can differ, hight qued can be of a
primary equilibroum state whereas the fine structure constant is a secondary
one formed from the interaction between mass particles that are formed as
part of the primary one.

ZPE

Atfter Planck derived his quantum formmla for resolnng the infinty problem
of black bedy radiation, he attempted to explain continuous change in force
according to a concept of zero-pomnt enerov. He proposed to modify quantum
theory for it to comply with the continuous changes occurnng of relatre

motion and so forth. His effort was continued with proposed causal
explanations of the wave-particle paradox by De-Brogle and a lndden vanable
approach by Dawmd Bohm (1917-1992). A stochastic mterpretation of
quantum Pmbab:.hrr conditions was also proposed by Jean-Pierre Vigier
(1920-2004).

Although Planck had revolutiomized physics in the vear 1900 wath the
mtroduction of the quantum as a sclution to an mfimty Pa.tadl::f‘{ of black-body
radiation, he did not accept s:ome of its imphcations. He continmed to pursue a
more conzstent sclution with classcal electromasnetism He contoved a
posable solution i 1911 assunung quantum effects are particular osallation
modes of atoms. However, lis assumption contrasted with Bohrs atomme
theory whereby quantum jumps of discreet enerpy occur with absorption of
radiation as well as its ermission. In effect, the contimuous manner of cha:r]_ge mn
the relative motion of mass only oceurs by reflecting radiation mstead of by
either absorbing or Emlthng it Howerer a particular aspect of Planck’s
revized theory did recerve recopnition.

Plank added a term of onehalf quantum frequency to hiz ongnal
equation relating enerpv of radiation to absolute temperature. He referred to
thiz one-half quantum frequency as zero-pomt enersy of an oscillator. Walther
Nerst (1864-1941), who had formmlated the third law of thermodynamics,
mterpreted the te:l:m in consideration of a possble heat death due to a loss of
radiation ermtted out of the universe (which could apply to an observable
fwute part of an mfinite vrmiverse). He compared the one-half quantum
trequency to the Boltzmann constant of temperature T. Further consderation
of Plank additional term became emdent in wew of Heisenberp’s uncertamty
ponciple m that othersise zerc enerpy at an absclute zero t&mperature
contradicts the condition of no possible determination of exact enerey for any
particular time.
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Although the quantum is a discreet urut of change, it complies with the
relativity of covanance. Such covariance also comphes with gravity according
to the slowing of light speed in a gravitational field. Quantum units were also
determined according to the Avogadro constant being conditional to a
particular temperature and a particular weight. Continuous change can thus be
merely considered as part of the manner of mantaming the equilibrmam state
of the quantum.

Actually, the quantum iz merely a particular equilibrium state of matter
that 15 allowed to vary according to relative motion, temperature and so forth
because of varyme enersy of hght photons varming in therr mnteraction with
the quantum state of matter The 1ssue 13 thus of merely explaning the
quantum state as another equilibrrum state of exstence.

The Casimir Effect

More support for ZPE iz an emplanation of the Casmmir effect It was
proposed 1 1947 by Hendnk B. G. Casirrur (1909-2000). He and Dirk Potter
(1919-2001) ezperrmented with metallc plates for the measure of the van der
"ﬁ.a'al.-, force between the plates and their polanzed maolecules. They discovered
an attractive force between the plates if they were close enough to each other

Niels Bohr suggested to Casmur the expenments could relate to ZPE.
Casmnur formulated m 1948 a thecrv n comphance with Bohrs suggeston
Ezpenmental evidence as accurate to within fifteen percent of the predicted
value of theory was clmmed m 1997 by Steve K. Lamoreauz. More accurate
claims followed. However, exact results require expenimental conditions to the
extreme, such as exact vacuum conditions and perfectly smooth walls.

The Cammir effect relates to ZPE in manner of the Heisenberg
uncertamty pﬂnmple as vanable conditons Dc-:utnng of the quantum The
effect, for mstance, iz explamable az a polanzation of positive and negative
charge. Smce like poles repel and opposite poles attract, bar magnets tend to
ahion with opposite charped poles facing each other. The clozenesz of the walls
1z simply such a response further explamning how the quantum state can vary
in effect

More general implications are with regard to equibbrum states Atoms
exmist i the form of equiibrium states. They interact according to other
equibboum states 1 such manner as being of such vanous forms as trees,
humber and so forth. The equibbrium state of lumber differs somewhat from
the atmosphere between them If two walls are close enough, a sheht part of
thesr attractrre force takes effect to combine thewr equbbrum states.

Wave Packets

141



A wave packet conzsisting of the composition of varicus wave frequencies was
proposed Schrodinger i the formmulation of kus wave mechamies. It was later
mterpreted as a prn::bab:lm condiion of posmble interaction: of wirtual
particles. A wave packet 1z basically a localized disturbance that results from
the sum of many different actions.

Such interactions can be geometrcally interpreted according to ratios
between radmus, surface area and volume depending on interpretation of the
chosen vt of measure. For mstance, the total area of all s sides of a cube of
urut len.gth 13 S squares that surround ane cubic voluome A side length of
twice umt lensth 1z twertyr—fowr——rmttwenty-foucunit squazes surrounding
eight cubic volumes. The ratio 13 three to one mstead of six to one. However,
if the umt length 13 itself twice as much, then the ratio 1z still six to one. The
correct interpretation 13 that the umit length of measure determines the
mumber and size of cubes within a particular volume.

Thiz geometry has quantum implications regarding how many cubes or
spheres can evenly fit within larger ones. Such eqm]_lbnum conditions could be
part of the quantum state, even with regard to supenmposing of wave action
having both particle and wave effect.

Supenimposing of wave action as the conversion of energy could result as
mfinite enersy within a nearly mfintesimal space, being consistent with big
bang theory, except for the uncertamty ponciple requnng an infimte
magritude of enerpy 1= less certan to occur This uncertamty rmght be actual
or merely mmsible regardng its detection. The latter 1= consistent with the law
of entmp‘r whereby no eschange of thermal energy occurs between two
systems of the same temperature

Such wrmisibibty of entropy 15 typrcal of wave action. Waves supeﬂmpoqe
to produce misible effect only if the medium of wave action changes in a way it
can be seen If action within a medium is counterbalanced, then a direct
change occurnng within the interaction need not be seen beyond it

A connection between quantum and contimuous change is with regard to
a wave—parnde p:u:adox Although Einstein explained the photoelectric effect
of particle ejection from metals asz particle effects of photons, further
experimental evidence of mterference 12 supportive of a wave interpretation of
Light, and frequency 15 alzo a wave property as well as a particle one.

Einstemn also referred to the photon as a wave packet He even attemnpted
to resolve the so-called wave-particle paradox m speculating that wave packets
contan a mumute parhicle within them, and wave effects do occcur from
particles of matter in particular states of equibbrum.

Light waves of h1gher frequency can free more electrons than does the
same energy of more mntense hight waves of less frequency if the ones of less
frequene*. convert part of therr enerev as molecular motion of heat, as

mucrowaves of a nuerowave ovens are much lower energy radiation than, for
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mstance, ultramolet waves. The cause i1z simply that the waves of higher
trequency allow less time for the equiibrium state of the particle effects to
respond.

Einstein later offered an explanation of photons guided by waves. The
waves can superimpose to be wmzble to each other, but that doe: not
conclude they do not lose enercy while moming through space in manner of
mamta_tmng the wiathility of their ]J.ght sources. The lost enerpr could occur

evenly in perpendicular directions for no change in direction of the remaining
SnergT

De Eroghe was another wave-particle proponent in mnsidenng particle
effects result simlar to how sound occurs from overdapping of waves
Schrodinger developed a simmlar idea m s attempt to umte his wave
mechamecs wath relatrmity theorw Moreover, m 1934, Bohm and Vigler
mathematically dev&lop-ed a casual wave-particle dualitv explanation that
becams dl*rega_rded m faver of the Heisenberg uncertmnty ponciple, even
though waves provide causal explanation that particle effects alone are unable
o

The pomary distinetion between electromapnetic waves as either light or
particles of mass iz that of the former can supenmpose to occupy the same
space whereas the latter cannot. To the extreme, light 1s invisible to other Lght.
However, hight contams momentum and converts to mass in mcreasing the
speed of mass by either absorhing or reflecting it. The action can be either
elastic or melastic. Vanous inelastic effects occur somewhere betseen these
two extremes. Rather than hight being reflected straight back from a metal it
can be partially converted to heat, or 1t can result m an emission of electrons if
the hght frequency 1= too fast for electrons to absorb it To the extreme 1s the
Pmaplepnn._mal conditon whereby mass emmts fully what it absorbs. By
theory, it absorbs and ermits i1t as quanta, but what a system absoghs and ermits
also depends on particular temperatures as determined br Kirchhoff and
other phvsicists i the nineteenth century.

Distant Visibility

In relaton to the Feynman diagrams, there are particles IE'Ponslble for
attraction and IE'P'L‘LLJDﬂ The influence of wirtual particles results in both the
repulsion of electrons from electrons and protons from protons and the
attraction between electron: to protons. Vanous effects also anse For
mstance, two parallel wires, as Ampere discovered, contract if they both have
electne currents flowmg m the same direction and rep&l 1f the currents flow in
opposite directions. Explanation 15 here given m manner consistent with both
Fevniman diagrams of mnteraction between atorme or wirtual particles and
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conservation of momentum. Particles are here considered as discrete umts of
wave action being consistent with the laws of relatre motion.

Accordingly, an electric current th:cu::ugh a wire emmts virtual p:i.t1:1|:l|:a‘=E
having more momenta in the direction of flow than perpendicular to it and m
the direction of two wires relatrrely at rest The emmutted wirtual particles, in
turn, collide to emit secondary virtual particles with less energy because they
move partly in the same disection. There i thus relatively less momentum of
enerey difference moving in perpend;cula.t directions between wires. There iz
a vacuum effect of attrachion occurnng In contrast, wirtual particles from
currents movmg m opposite directions collide more Energetica]l‘_r for wirtual
particles to have more momentum difference m perpendicular directions
between wires for a repulsmve field of achion created mstead.

Rega.td thiz explanation as fundamental on a pamary level from whuch
attraction and repulsion become functional on subatomuic and atomue levels.
What results 15 a method of bonding whereby magnets can either combine to
become one large magnet or disperse mto timer magnets m number.

The reason here for ezplaming electromagnetism is with regard to the
need of explaiming the wisthility of the distant stars according to a tired light
theory An :malc:g*. for the exp]z.nattc-n 1= with tega.td to telemision. How 15 1t
PDanllE that images are transmitted through wires for countless mewers to
clearly zee? The explanation 1z with regard to bar magnets promiding direction
of enerpy by dmiding into multiple magnets. Although smaller magnets are of
less enerey, their quantum density of energy maintains for observable effect.

The widec of televizion consists of the collection of images by cameras
transnmtted as electromagnetic signals that propagate through both space and
wires (or, more clearly, through cables). Required 15 a transmmssion of =!1gnal_
to be consistent with how the human brain distinpiushes the data it recerves.
In general a mizble 1mage mamtams m the human bram for only a tenth of a
second for each pictomal change gwen by the hght source Ten different
:.r:ﬂzlgrf:q per second are what the bram CDﬂ]PrEhEﬂda with regard to a
continuous sequence of scenerv. In practice, between twenty-frve and thurty
complete pictures per second are recerved by the bram, with each prcture
dmided into about two hundred thousand elementsf or pxels. About two
million indrridual details are thus pescerved in total by the bramn per second.

For transmission of data to be consistent with perceptual ability of the
brain, the signals need to be within a frequency range as bandwadth. Entailed
m the process are antennas and transformers to both transnmt and recerve.
The sgnalz are somehow amphfied and multsiphed for mumercus observers.
Signals themselves are electromagnetic waves as parts of an electric current
surrounded by an induced magnetic field How all indrmdual images can be
mamtamed 1= explamable if we consmder the magnetic field 1z drmsible mto a
field of numerous parts smlar to how a bar magnet drdes mto smaller bar
magnets. Packets of bar magnets of particular 1mages are thus amphfied
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mumber i being duplcated for alternate routes. However, waves are of
eradual change instead quantum change.

f'llthc:ugh the analogy only apphes in the sense that waves gradually
divide in all directions forward in sinmlar manner of how bar magnets divide,
there could still be a connection. A gradual change m the wavelength of hight
1z posable by it having both continuous differences m reflection a quantum
difference in atomic absorption The varicns differences are with regard to
such different effects as that of relatire motion and temperature.

Sigmiicantly, mdrndual arrangements of bar magnets do not change as
long as their medmm of propagation 1s in balance, even though their energy
tor propagation esther reduces or 1= amplified. Maxwell explamned the process
of electromagnetic propagation as conditional to space alone, separate froma
ph‘r.’ncal medmum. Starheht bemng alecr_roma.gneuc waves of enerpy can thus
emist as bar magnet packets that mamtan ndmidual mmages while losing
energy as they mteract with the wirtual field of enerev by which they advance
as wave achon through space. What remams to be determined is whether

starlight itself 1z amplified for revealing more or less detailed information of
mdrmidual stars in sinwlar manner of the broadeast of television.

Variable Light Mass Gravity and Relative Motion

Einsten explamed grawty as following spacetime curvature due to the
presence of mass. What =eeiz mass, Light and theur difference? The mam
difference between them is that hight supenmposes with other hght to occupy
the same space whereas mass cannot Emstens mass-enerev equation
mdicates mass i3 energy per light qI:vf_-f_'u:l squared. It would become nfinite
mass-enerey at licht speed except for the needed amount of nfimte enerov
not being attainable as such. Mass also vanes i speed, but the speed of Light
m the wirtual vacuom of gramtational free space iz assumed constant
However, light speed relatvely decreases in a massive medmm and m a
gravitational field It iz even assumed to convert into matter, az by means of
the Higp: mechanism Further assumed here 1z that licht both supenmposes
and reflects from matter, and that matter converts back to light as a reverse
process of the Higps mechamsm

A Pauli exclusion prnciple refers to a condition whereby mass particles
named fermmons cannot occcupy the same space that other fermions occupy.
To the conmtrary 1z electromagnetic radiabon of such boson particles as
photom supenmposing on other bosons according to a probabiity condition
of quantum wave theorw As to how such oppoute condibons coemst, a
so-called quon algebra has been proposed as a possible method of a]]mvmg
for sheht changes to occur between extremes of these two ponciples in wew
of a wave-particle dualitv possessing both hght and matter properties. For
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mnstance, | W Goodizon and D. ]. Toms proposed in 1993 that particle
creation and anmbhilation in the quantum vacoum state of virtual particles is
allowed by different energv densities for interpolation according to the quon
aloebra.

The quon algebra 15 sinmlar to previous methods of formulation proior to
mamstream physicists regarding ether as unscientific, even if it does emst,
becauze of itz wmmsibility not allowing for empi.r.ix:al confirmation. Binstein
excluded it az unnecessary for his formulation of special relatimity theory, but
he suggested it could be useful for a better uﬂde:l:sta_nd_mg of theorr Eten
though casual enpl:ananon 1z controversial it undedies the historical
development of theory, and some physicists shll use it for further
development of theorw.

F'ilthough light and mass differ, they both relate siumlardy to the
urristhabity of the wirtual field. As for rrerrdeteetronnon-detection of radiation
by matter, there 1z the Born rule of quantum physics whereby virtual forms of
energy are detectable accordng to a quantum wave funchon mnterpreted as a
probability amplitude (as the measure of change) for detecting an atomic
particle within some pa_m::lﬂa.r time or location. The probability of detection
can be extremely slight Bilions of neutrinos, for instance, move through our
bodies every second while only a few neutrnnos are detected by all of BEarth.
Neutrinos are thus secondary effects wirtually irisble to us for the most part.

Light waves are consistent both with quantum and wave effects in that
the numernical constancy of multiplying the parameters m—vr of the Planck
constant i1z mantained b“i. the change in mas: m being mullified by an appo_tte
change n its radms £ Sumla.dj with hight speed bemg constant, an increase in
the relatrre perception of hght energy 15 nullified by an equal proportion of
the light wavelength and the chservers measunmg device. Even though the
Plank constant apphes erther to the size of the hydrogen atom or the size of
its nucleus, the constancy of more mmul‘r_tphed by shorter £ 15 consistent wath
Lght energv reparding the constancy of its Er.equen-:'i. f multiphed by its
wavelength & The difference 1s that Light can be of any Ecequenm and
wavelength 'u:}:uf_'rvs:aq atoms are only of particular quantities and sizes.

F'Ls%uﬂnng ]J.ght and matter emst as two different forms of energy that
convert from one form to another, further assume matter results from the
superposing of licht waves that are hmited in form to particular spacetime
conditions. For explamne this linmtation consistent with the relative motion
of mass as well az itz quantum state, assume equbbnum quantum states of
electromagnetic energy become packet: of standing waves of mass-enerpy
from which relatme motion of the standing waves i1z caused by further
mteraction with the wirtual field of enerpy If a packet of standmg waves
reflects m one direchon more frequent waves than waves reflected in the
opposite direction, 1t then obtains relative motion i the opposite direchion 1
order to balance out the frequency of reflection.
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This supenmposing condition 13 consistent with the Doppler effect and
covanance of special relatmity Consider a spaceship momng freely in
grmtanma_l free space. In the nen‘pmnt of an obzerver relatively at rest
percemving the ship az relattvely 1 motion, light emmtted within the ship
Dpposite directions of relatre motion 12 of less frequency if from the direction
of the ship’s relatrre motion than of the same direction, but they are percerved
the same by an observer relatively at rest inzide the ship. An n::b]ect relatrrely at
fest i the ship between the two sources of the hght also reflects light back
with the same effect of being relatrrely at rest.

Granity 1= also explamable accm:d_mg to this condition of relatrre motion.
How;, for mstance, can a graviton change the momentum of mass but not
itzelf change i momentum? If enmtted radiation results m a vacuum effect,
how 1z 1t possible for the momentum of mass refiling the vacuum to differ
from the momentum of the enutted radiation?

It was previously Explamed according to its gradual recyeling effect. If
matter 1z contamed by bemg m an equibbrium state with general forces of
nature, then a parnde of gravity propagating through the same equiliboum
state of existence can merely pass its momentum on through matter as wave
motion of the medium the same as one particle passing on its momentum to
another particle. The emission of the gravitational particle then creates
vacuum effect conustent with the inverse square law of attraction if there 1z a
source of replacement acting mward, which further emplains how grawmty
continually creates as a particular form of enerpy without dimimshing its
source of creation. [t i simply according to the recyching process.

The interaction 15 not totally elastic. If two particles collide head on, thesr
momenta in DP‘PDaltE‘ directions need not be mamtained i f they are conmw erted
to another form of energv such as heat. Gravity 15 thus bemng created and
gradually recyeled back by a shght melastic amount resupplying the positve
force of the medinm that it propagates through.

Gravity and Electric Charge

Grawity i3 only one part of the equilibrium state of matter Anocther part 1z that
of electnc charge. What femams to be explamed i1z how gramty and
electrostatic charge differ

Conuder electrons as part of an energy field surrounding the nucleus of
the atom The quantum electron effects are such that their electrostatic forces
tepel each other exmcept for thew equibbrium state of gquantum emstence.
Protons wathin the nucleus also tend to repel each other except for their state
of quantum emstence. However, although the attraction between electrons
and protons 15 of mutual electrostatic force, the wave action of the opposite
forces are themselves such that their interaction results i their transformation
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mto another wirtual enerev state similar to that of the gravitational one. There
1z also a recvching process simular to the grawitational cne but of a greater
magmitude of both change and restoration.

Gravity 1z one particular condition of the equilihrium state that applies to
all mass, whereas equilibrium states regarding electrostatics differ m vanous
wavs.

Gravity and electric charge differ even though ther both result from a
conversion of PEIH-’_‘IE‘* and wirtual particles into other particles and wirtual
particles. The conversion of particles mto shehtly detectable grmtu:m.-, ooours
from interaction between all mass. Although Aspden derved the ratic of the
gravitational constant from the interaction between protons, it could more
generally apply 1n proportion to the whole mass of the atom In contrast 15 the
mteraction of electnc charge combming in different wavs for having vancus
positive and negative difference.

Conzder the conversion of particles by electrons and protons results in
different fields of contamment Both conversions result i fields of positive
torce for electrons to repel other electrons and protons to repel other protons,
but the two different fields overlap for nullification of effect They themselves
convert virtual particles into other wirtual particles for recvcling effect. The
mulbfication of positive charge thus constitutes a recveling process and a
vacuum state of attraction

It 12 also posuble that the mullification of positive and negcative charge
could result in the emstence of the much weaker gramitational field. Gramity 12
thus only a particular aspect of the electromagnetic state of equiliboum. Even
though the nmerse square law appheq to both granity and electrostatic charge,
they differ i that grawmty 1z the nullification of opposite charge and
electrostatic charge results from vanous differences m magmitudes of opposite
charge. As for an ezample of electrostatic differences, a dnft veloaty simmlar to
the Clausius mean-free-path pnnc.tple allows slcm‘er action to exst separate
from the ele-:troma.gnehl: field, as for electrostatic action to occur sumular to
Newton’s mverse square law of granty.

148



ABOUT THE AUTHOR

I was born at Childress, Texas in 1943, My dad was a superior athletic, being
nomnated as a state all-star quarterback duﬂ_ng his sophomore vear mn high
school After serving i World War I, he with me and my mother and older
sister moved to Oregon. He and my mother both worked to pav rent and
other expenses, and they wsited social chubs serving aleohol after work. I and
my sisters grew up lea.tn.m.g by doing. We moved from one house to another,
artend.m_g one school for only one or two vears.

I emmed plaving ontdoors. T davdreamed while in clazs, as it seemed to
me to be a pnson. I excelled 1n math, but other than that I was unsure if T was
learming what I was being taught.

While growing up, I consumed a lot of salt and sugar, flavorng it in a
sense, with food Along with countless illnesses, such as measles, chickenpox
and so forth, I had less starmina Later on, I became too hyper from donling
coffee. Although itz addictrre effect lasted a couple of vears, I was able to grme
it up by mere detersmnation.

I had my tonsils removed when I was young Later in kife, I discovered I
had acqmred all the symptoms of cystic fibrosis, manly being unable to gan
weight after hugh school and hmn_g no upper fat m my body for my sweat
glands to have less water for sw:eah.ng More saliva has been Produced instead
that becomes tomic i the form of allerpies. I survrved by burping out gas. 1
also discovered that [ needed to spit out salera or donk less water.

Whale m mv seventies, my nostols became contmually plugged up waith
snot A tiny bat of Saline d.topped m my nose helped, and 1 only used a tiny
amount as such, as it has disinfectants that are thhl‘i. tomc if too much 1=
used. Another rermd& was discovered when my sister it a vanilla candle. My
nostrls suddenly cleared up. However, the re%ultm_g effect was not consistent.
I gave up on it Howeter_ dunng early spring when the pollen count suddenly
became high and the passage way to mv lungs plugred up to mv allerey to 1t I
sipped 2 tiny amount of Tanilla Esxtract My passage way to the lungs was
soon cleared T now stp Vamilla Extract pust Enu:mgh to counter the amount of
pollen during spring and early summer, but [ dnnk more regular cow’s mulk
duning fall to prevent my salra glands from producing too much salva.

My double cousin, Donna Ticer, who had Huntingtons Korea,
introduced me to nutction F'ilthc:ugh it did not save her, it benefited me. In
my serd—sevembesnnd-seventies, for mstance, I beca_me frustrated of not
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remembernng [ researched nutntion on the internet and came up with
pumpkin seeds After three weeks consuming only a tablespoon per day, 1
noticed mmprovement. My memory 1z nearly back to where it was before. The
brain does 2 lot and needs a lot of mutrition. What works for me might not
wotk for vou, but it ::mght be another pozsibility to conmder.

After = serving four vears in the Umted States Air Force, 1 decided to
enroll in 2 few classes. In 2 caleulus class T missed 2 question. Although I had
the right answer, I sclved it by means of geometry instead of calculus. T had
not read myv reading a.-,,_igrmnt the mght before.

I became interested in phyaics. I enrolled in special relatmity class and
found it to be mnternally consistent, but I later did not find it at the tume, to be
consistent wath general relatroity.

I worked mostly as a cannerv worker until renﬂ.ug at the end of 1999. 1
decided to sebedwentezclieducate myself by means of woting and research.
Fortunately, experts of countless different categories provided free and
countless information on the internet.

150






