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Abstract: Theoretical Physicist, Lee Smolin, lamemtsis bookthat very little progress haskin place in

theoretical physics since 198mhis isprimarily because almost all the funding and faculty positiomhysicshave

gone to string theorists, who have produced theories that cannot be experimentally verified. It is his opinion that

more pranising new directions are needed, led by seers and thililkeEinstein such that the great mysteries of

the universe can be solved. His own special preference is for Quantum Gravity research. His approach is to develop
newtheories, find experiments to tekem, and then show that they produce unexpected predictions that can be

verified. Experiments come in after the theory has been developed, and not before. All acceptable theories must

contain the successful aspects of Special Relativity, General Retatyv, and field theory ala N
and those theories should be compatible with the Standard Model of paHislgeal is the unification of as much

as possible in physics.

The approach takdn thispapei s t o s how t h #etiafoavalid nes theo8as cohtaitaws, and c r

these criterichave not been provan betruee x per i ment al ly as he asserts. Errors
development of Special Relativignd General Relativity that have set theoretical physicslk a cent ur y. Ma >
equations should be stated in terms of potentials rather than fields, which doom the Standard Model. Indeed, we

need to go back and find out where we went wrong, and develop a hew particleantdeaiew theory of

movement in theniverse.

1. Introduction

A 2007issue otthe Australian magazin@osmos [1] discussed the apparent failur&tahg

Theory, after more thaB0 years of development, to elucidate how the universe may have begun,
or to begin to unify the four forces, ar teconcile the Standard Mod#lparticleswith Quantum
Physics.The Editorsaidfil s it time to call a spade a spade
headi ng down tThisearticlerwasibgsed on abodk Widtten by Professor Lee
Smolin[2], a theoretical physicist and founder of the Perimitstitute for Theoretical Physics.

The implications in the article were that theoretical physics had stagnated for 30 years, and
someonaeeded to find out what had gone wrohighould have been alt to reexamine what

had gone before, and find out if mistakes were made that could still be corrected. lhstead, t
theme of théook is a lament thatimost allfaculty positions andesearch grant®r the past 30
yearshave gone into one directiorgtring Theory, and this hesnuffed out opportunities for new
theoretical thinkers and seers to eventually solve the great mysteries of the universe, posed in
five greatunsolvedproblems

Thefive great problemsccording to Smoli@re:



1) Combine Geneal Relativity and Quantum Theory into a single theory that can claim to be

the complete theory of nature. This is the problem of Quantum Gravimolin saysiThe

current revolution in physics began in 1900 w
continuous but quantized. This revolution has yet to end. Albert Einstein was certainly the most
important physicist in the twentieth century. Perhaps his best work was his discovery of General
Relativity, which is the best theory we have so far of spaoe, motion and gravitation. In
Einsteinbébs General Theory of Relativity, spac
backgroundSpace is as dynamic as matter, it moves and morphs. These two discoveries each
required us to break definitely with Newiian physics. However, in spite of great progress, the
theoriesremain incomplete. Each has defects that point to the existence of a deeper theory. The
main reasoneadheoryi s i ncompl ete is the existence of t

2) Resolve the problems in thedadations of Quantum Mechanics, either by making sense of
the theory as it stands or by inventing a new theory that does make s8nsadin says,

fiGeneral Relativity and Quantum Theory eaels a problem of infinities. In nature we have yet
to encounter aything measurable that has an infinite value. General Relativity has a problem
with infinities because insideBlack Hole the density of matter and the gravitational field
quickly become infinite. That appears to have been the case very early in thedfishe
universe if we trust General Relativity to describe its infancy. Quantum Theory has its own
troubles with infinities whenever you attempt to use Quantum Mechanics to describe fields.
Quantum Theory contains within it some conceptual paradogéegten after eighty years
remain unsolved. o

3) Determine whether onot the various particles and forces can be unified in a theory that

explains them all as manifestations of a single fundamentalent8ymo | i n s ays, AGi Ve
failure of realists to mee sense of Quantum Theory as formulated, the only option is the

discovery of a new theory that will be more amenable to a realist interpretation. | believe that if

the problem has not been solved after all this time, it is because there is somethimg Miresi

desire to unify the various forces has led to significant advances in the history of physics.

Maxwell, in 1867, unified electricity and magnetism into one theory, and a century later

physicists realized that the electromagnetic field and thetfldpropagates the Weak force

could be unified. This became the Elewteak theory, whose predictions have been repeatedly
confirmed in experiments over the last thirty years. There are two fundamental forces that remain
outside the unification, Gravitytad t he Strong force. Can all fou

4) Explain how the values of the free constants in the Standard Model of particle physics are
choseninnatureSmol i n says, AFor all its useful ness,
adjustable anstants. We have no idea why these numbers have the values they do, we simply
determine them by experiments and then plug in the numbers. There are about twenty such



constants, and the fact that there are so many in a fundamental theory is a tremendous
embarrassment. o0

55Expl ain Dark Matter and Dark Energy. Or, I f
gravity is modified on large scales. More generally, explain why the constants of the Standard
Model of Cosmology have the values they 8omo | i n venayvee celebir&e the

encompassing of all known phenomena in the Standard Model plus General Relativity, we are

aware of two dark clouds, Dark Matter and Dark Energy. The predictions of General Relativity

have been found to be in agreement with obseyvati t o a very precise degr
Gravity and motion provide an excellent approximation to the predictions of General Relativity,

but they dondét predict how the motion of a st
tsgalaxy E t her there is more mass in a galaxy tha
predict the motion of the stars in the gravitational field of their galaxy. Things have become even
more mysterious. The expansion of the universe appears to be aguglevhereas given the

observed matter plus the calculated Dark Matter it should be decelerating. Again, there are two
possible explanations. General Relativity could simply be wrong. It has only been verified

precisely within our own solar system [Peribelof Mercury] and nearby systems in our own

galaxy [1919 eclipse]. Or there is a strange new energy, which we have postulated to fit the data,
called Dark Energy. Only 4 percent of the universe is ordinary matter. Of the other 96 percent,

we know absolly nothing. There is now a Standard Model of Cosmology, which has a list of
about 15 freely specified constants, No one Kk

2. Analysis

In the first six Chapters dhebook, it is alleged thaphysics enteed a roughly 30 year period of
stagration beginning in the 1980s. From a philosophical standpoint, the likelihood is that the

problem began much earlier, and it was only noticed in the 1980s. | detect two main themes, an
extreme admiration for the contations of Albert Einstein and a preoccupation with the idea of
unification of the forcesand almost everything else for that matfdre solution offered in the

book for finding oneds self in a deepe hole is
should one look backward to see if any mistakes have been made somewhere along the way. The
past is simply a prologue to the future!

As an engineer, it seems to me that the above themes have formed a type of tunnel vision, where
little attention was pleed on any side paths. It is as if the direction of the train was chosen to
follow that narrow path, and now it seems that the train is in a dead end canyon. The way
theoreticabhysicists are working is to try to find a new side track that will allowrthia to exit

the canyon in the forward direction. An engineer would back up, identify the major places where
the train chose a branch to follow, and evaluate whether taking the other branch might get him
out of difficulty. An engineer would also work ihé opposite direction from a physici$he



theoristdevelogs a theory and loakfor an experiment to confirm it, whilen engineelooks at a
range of experiments andesto develop a theory to match them.

A central tenet of all discussions of thearatiphysics in the book seems to be the insistence that

all acceptable theories have to include Special Rela@wityGeneral Relativitywhichallegedly

have bothbeen experimentally proveand must somehow be consistent with the Standard

Model of partcles whichcontains Special Relativity anslalso alleged to have been
experimentally verified. Maxwell 6s equations
have been unified and connected to the Weak force field.

Any critique of this philosojpy must therefore examine the truth of those allegations. Is Special
Relativity correct? I$5eneral Relativity correct, and does it apply to the Big Bang and to Black

Hol es? Are Maxwell s equations completms, and
of fields? Is the Standard Model of particles reasonaivlshould it be replac@ds there such a

thing asDark Matter andark Energy?

3. Special Relativity

FranciscoMiller [3]wr ot e a 200 page book anal yzaparg Ei nst
and subsequent pe$905 papers lindy-line. He finds 29 errors and inconsistencies, of which

he denotes 15 are grave, and eleven are moderate. He says that Arthur Miller, an Einstein
biographer, agrees with 8 of these grave errors but then igmeiesignificance. But these

errors are precisely the ones that produce pa
noted by Cahil[4] and others about twavay synchronization of transmission in cables. GPS

satellite clocks are not corrected ugiBpecial Relativity, but rather by engineering fixes, as

noted by Hatchi5] who works in this field.

4. General Relativity

4.1 Galaxy DataThere is a lot of experimental evidence tindicatesthe motion in the universe

is not explained bgeneral Relavity. The six deep redshift galactic pencil surv§glk and

indeed the entire Sloan survey indicate that the distribution of galaxies is symmetric about an
origin in the vicinity of Virgo(about 70 million light years from Eaiths damped at

approximaely 1-overr-squared from that origin, and is periodic with a period of about 400
million light years(the first two periods being called the Great Wall and the Sloan Gregt Wall
These finding are contrary to the conditions for General Relativity toagsadution(called the

Big Bang, becausehe masddistribution is not isotropic and homogeneous, and it is not eenter
less.



ONE CLUMP
OF GALAXIES

Figure 1. Cartoon of experimental setup where dots in cone represent galaxies.
Note that the first clump of galaxies to the North Galactic Pole is due
to the intersection of our observing cone with the Great Wall.

4.2 DerivatonThe | ate Robert Heaston wrote a paper
derivation of General Relativitpp]. He ast onés st eps, with some of
shown graphically in Figure &tep 2a or 2b gives a condition between the size of a body and the
mass it can contain. Heaston noted that Einstein made an error when he went to geometrized
variabks by setting ¢ = 1, and that error lecagingularity as an asymptotic solution. But if that

step was not taken, then the relationship 2a or 2b ledtslimit givenin relationship Svhere

mass has to convert to energyNeutronStar begins at n 8.3 and a Blackiole begins at n =

0.5. The consequena® having n <= 1.0s no Big Bang, finite Blackioles, noString Theory,

etc. After all, gravity does escape a Black Hole, so gravity must move much faster than light as
the late Tom Van Flandern, ampert in Celestial Mechanics pointed out.

f
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4.3 Solution ProblemsAn Australian, Stephen Crothers, contends tretggalRelativity
physidsts use a solution to the Black Hole problem that is diffdremtS c hwar t zchi | ddés
original published solution, and this solution gives only one singularity and ng8twbhen, he
says that the usu@eneralRelativity formulation does not contain n\gwiolates conservation,
and has differential geometry flawGr ot h e rltss repaatgd @lmostiinvariably in the
l iterature that SdheRiecrtensoc hi | dés solution for
Ric=Rg;=0,is (usingc=1,G=1),
a5 =(1-2M)gz _(1-2M) ez 2 gg2
: ; (1)

Reconstruction of the Einstein Derivation

0<r <,

a



wherein it is asserted by inspection thatan go down to zero in some way, producing an
infinitely dense poinmass singularity there, with an even
atr = 2m: aBlack Hole. Cantrast this metric with that actually obtained by K. Schwarzschild in

1915 (published January 1916)

1
ds? —ﬁ)dtz— —3) dR? — R? d6? +sind%de? , (2
R R
R:Rriz‘r3+a3%, 0<r <o,
whereinUi s an undetermined constant. There is onl

atr = 0, to which his solution is constructedr@rary to the usual claims made by the

astrophysical scientists, Schwarzschild did notlkse2mwhere m is mass; he did not breathe a

single word about the bizarre object that is call&@leak Hole; he did not allege the smlled
060Schwarzsaghihe diadinmset claim that there is an
his solution clearly forbids thBlack Hole singularityb e c aus e when r&S®hwRar zschi
= U and so there is no possibility for litgo be less thabl let alone take the vallR= 0.0

4.4 Experimental ProofThe onlyexperimentaproofof General Relativityhat |1 have seen is

the bending of light in the 1919 eclipse, and the precession &etitelion of Mercury.

Eddington reported the results from only 6 plates of about #ntakl919[3], which amounts

to cherrypicking the eclipse data. It has been argued that the portable telescopes used did not

have sufficient resolving power for the accuracy quoted, and there were problems of atmospheric
heating in an uncontrolled envitment. The shift reportddom the 6 platesvas somewhat near
Einsteindéds predicted value of 1. 74, but not s
experimental precision. An uninterested observer would have said that the data were

inconclusiveas to which theory was better. Nonetheless, Eddington pronounced Einstein the

winner. Subsequent attempts to repeat these measurements have not succeeded.

The otherexperimentaproof is the Einstein prediction of 43 arc seconds/century for the

discrepang i n t he precession of Mer caofthgpershelionr bi t . T
was about 5600, of which 5025 was the precession of the Equinox, 530 was the contribution of

the other planets, and 43 was the difference. Einstein predicted this sa@w®aection of a

pure elliptical orbit, whereas Le Verrier did a complex fit to several planetary orbits to compute
corrections to Mer cur y aimherentlypanlinearmultabodyo doi ng,
problem by a series of linear perturbationsahslated a portion of this 1859 paper from the

French[9] and compared the assumptions to modern vakrsrs in the masses of some planets

as large as 8% did not seem to make much difference to the final fit, but from a pure accuracy
standpoint, Einggi n6s correction is only 8% of the tot
real effect.



