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3~ GJ.W.HITROW . what is time . university oxford . 2003 . p 1. "this conception of time so
dominates our lives that it seems to be an inescapable necessity of thought. But this is far from
true.not only do primitive races have only extremely vague ideas about clocks and calendars but
most civilization,prior to our own of the last two or three hundred years. Have tended to regard

time is as exceptional as our rejection of magic'".
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! _Endrew zimmerman Jones with other, string theory for dummies, wiley publishing inc indiana
canada, copy 2010, p 87. *“ Einstein’s work had shown the connection between space end time.
In fact, his theory of special relativity allows the universe to be shown 4-dimensional model -
three space dimensions and one time dimension. This model, any object’s path through the
universe can be described by it worldline through the four dimensions. Thought the concept of
space-time is inherent in Einstein’s work, it was actually on old professor of his, Hermann
Minkowski, who developed the concept into a full, elegant mathematical model of space-time

coordinates 1907”
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2 _ ROBERT DISATTE ,understanding SPACE. TIME . the philosophical development of
physics from NEWTON to ENSTEIN, contribution to the cambrige combanion to NEWTON
(2002), p19 “ Hence descartes argument for the impossibility of a vacuum: empty space is
impossble by definition, since wherever there is extension there is, by definition, substance. From
this principle Descarte derived his mechanical explanation for planetary motion. Since the identity
of space and body means that the Univers is necessarily full of matter, the only possible motions
are circulations of matter about various centers; therefore universe consists of fluid vortices that
carry system of planets around their central stars, and systems of satellites around their central
planets. Moreover, all such motion must be interpreted, from Descarte’ philosophical point of

view, not as motion with respect to space, but as motion with respect to the fluid medium”
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! _Endrew zimmerman Jones with other, string theory for dummies, wiley publishing inc indiana
canada, copy 2010, p 85. ““ The reason for this space- time link comes from applying the principles
of relativity and the speed of light very carefully. The speed of light is the distance light travels
divided by the time it takes to travel their path (‘according to Einstein’s second principle ) all

observers must agree on this speed.

2 _ibid , P87. “ This strange behavior of space and time is only evident when you’re traveling
close to the speed of light ,s0 no one had ever observed it before. Experiments carried out since
Einstein’s discovery have confirmed that it’s true- time and space are perceived differently, in

precisely the way Einstein described, for objects moving near the sped of light”
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2_Endrew zimmerman Jones with other, string theory for dummies, wiley publishing inc indiana
canada, copy 2010, p 85. “ Einstein ‘s theory of special relativity created a fundamental link
between space and time. The universe can be viwed as having three space dimensions up/down,
left/right, forward/ backward - and one time dimension. This 4-dimensional space is referred to

as the space-time continuum”.
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' ibid , P85. « If you move fast enough through space, the observation that other people, who
are moving at different speeds , make. The formulas Einstein used to describe these changes were

developed by Hendrik Lorentz.
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! _ Andrew zimmerman jones. Daniel robbins . string theory p62,”this broken symmetyr may

be closly linked supersymmetry which is necessary for string to become viable. Supersymmetry
has been investigate in many areas of theoretical physics even though there’s no direct
experimental evidence for it beoase it ensure that the theory includes many desirable properties
supersymmetry and the unification of forces are at the heart of the string theory story as you read
more about string theory it’s up to you to determine whether the lack experimental evidence
condemns it from the start".
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! _ Andrew zimmerman jones. Daniel robbins . string theory.p60'the unification continued in
the standard Model of particle physics,when electromagnetism was ultimately unified with the
strong and weak nuclear forces into a single framework".
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3 _ ibid,p60 “ this process of unification has been astoundingly successful, because nearly

everything in nature can be traced back to the standard Model- expect for gravity”.
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! _ibid.p 61 " Many theoretical physicists believe that a symmetry exists between the four
fundamental forces (gravity, electromagnetism, weak nuclear force, strong, nuclear force), a
symmetry that broke early in the universe’s formation and causes the differences we see today.
String theory is the primary(if not the only) means of understanding that broken symmetry ,if it
does ( or did) indeed exist".
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! _Jeroen van Dongen Einstein and the Kaluza-Klein particle Institute for Theoretical Physics
University of Amsterdam Valckeniersstraat 65 1018 XE Amsterdam and Joseph Henry
Laboratoiries Princeton University Princeton NJ 08544 p 3 "Enstein had known of Kaluza’s idea
already in 1919 and had commented positively on it in a letter to Kaluza ...Kaluza had proposed
a five dimensional theory of relativity,so that one action the five dimensional Ricci scalar , and he
imposed the cylinder condition, i.e. the components of the metric gij should not depend on the
space-like fifth dimension.He then interpreted the 5x5 metric as follows".

2_ Matrin Beeker , Melanie Beeker and John scharz, String theory and M- theory. AMODERN
INTRODOCTION, CAMBRAIDGE university PRESS, 2007, p 5 .
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2 _ibid,p5."In 1926 Osker Klien returned to Kaluz-a’s theory and wrote two classic papers . his
more elaborate paper in the zeitschrift fur physic is divided in a review Kaluza’s classical theory
and the study of the connection between the quantum- mechanical wave-equation and five
dimensional (null-) geodesics. In the first part Klein puts forward a more fruitful interpretation of

the five-dimensional metric "
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- ibid.p6 ."Einstein, shortly after Klein, published a paper that essentially reproduced Klein’s
rusults in the classical theory ( which he acknowledges in an appendix ), but did not make any
mention of a possible compactification or the quantization of charge. We see here implicity that
in unified field theory he did not start out by taking as hypothesis or axiom a fact from nature
with which would consequently deduce or construct — a method he had been successful with in
the past. Rather, he expected the classical theory to poduce the quantum results and he did not
want to start out by using typical quantum relation"
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I N. Beisert, Intruduction to string theory ETH Zurich, HS11. P 1.2 " we know a lot about the
mechanics of point particles. It is natural to study string next . or even higher-dimensional
extended objects like membranes..
The are object are snapshots at at fixed time T. Introduce the worldvolume as the volume of
spacetime occupied by the object.
The worldsheet of a string is two-dimensional. In fact, there is a great similarity between string

and static soap films ".
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'~ A, zmmerman jones/p.p 164. 165 © the string described were almost like rubber bands. There
1s a certain ‘springiness’ to them . A phrase that I think describes them well is ‘filaments of energy
( as string theorist Brian Greene and others have called them ). Though most people think of
particles as balls of matter, physicists have long thought of the; as little bundles of waves ( called
wave packets), which is in line with describing them as strings. ( In some other situations,
physicists can treat particles as having no size whatsoever, but this is simplification to make the
math and theory more manageable.the way physicists treat particles depends a lot on the situation
they’re working with. )

This interpretation was put forth independently by Yoichiro Nambo, Holger n Nielson , and
Leonard Susskind in 1970 , earning all three men position as founders of string theory”.
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I~ Richard Dawid . Scientific Realism in The age of String Theory. Institute for
Philosophy,University of Vienna, Email: dawid@ap.univie.ac.at .p7. " The basic idea of string

theory is to replace the point-like elementary particles of traditional particle theories by one-
dimensional string in order to provide a basis for the unification of quantum physics and gravity.
the core obstacle to an integration of gravity in the context of quantum field theory is the
occurrence of untreatable infinities in calculations of particle interaction due to the possibility of
point particle coming arbitrarily close to each other. The fact that string are extended objects *
smear out’ the contact point between any two objects and thus provides a decisively improved
framework that seems to allow finite calculations. The seemingly innocent step from point-like
objects to strings implies an amazing host of complex structural consequences which create a

scenario fully detached from intuitive or observational consideration
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'~ lars Goran Johansson. String theory and general methodology:A mutual evaluation.

Department of philosophy, uppsala university, box 627,SE- 75126 Uppsala, Sweden "type type
type heterotic of string theory are connectrd by dualities to each other and to 11- d supergravity".
2_ Steven S.Gubser. little book of string theory. PRICETION UNIVERSITY PRESS
PRINCETION AND OXFORD.p 54." Enter string theory. The starting assumption is that
particles are not pointlike .Instead they are vibrational modes of strings. A string is infinitely thin,
but it hqs some length. That length is small: about 10734 meters, according to conventional ideas
about string theory. Now, string respond to one another in a fashion similar to gravitons. So you
might worry that the whole problem with clouds of virtual particles- actually, virtual string —
would get out of control , just as it did for gravitions. What stops this problem from arising is that
string aren’t pointlike. The whole difficulty with gravity arose because point particles are, by

bl

assumption, infinitely small_ hence the term ‘ point particale ’
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! _ibid. p 55 " what all this is leading up to is that the splitting of a string is a more gentle event
than the splitting of a particle. Physicist say that string interaction are intrinsically “soft”, whereas
particle interctions are intrinsically “ hard “. It is this softness that makes string theory more well-

behaved than general relativity. And more amenable to a quantum mechanical treatment”.
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! _Reiner Hedrich. String Theory- Nomological Unification and the Epicycles of the Quantum
Field Theory Paradigm. P.p 9.10 " On the one hand, string theory does not to reach at a guantum
descrition of gravity by means of a (direct) quantization of General Relativitic, instead, it can be
seen as the result of a quantization of a different classical dynamics — that of a relativistic, one-
dimensionally extended object: the ‘string’. And, on the other hand, what seems to be crucail in
avoiding non-renormalizability: string theory does not try to capture the quantum dynamics of
gravity in an isolated way, but by means of a nomologically unified description of all fundamental
interaction- including gravity (and thereby taking gravity as a fundamental interction)

2 _ibid. p 12. " string theory started from a development in the context of hadron physics. It was
the casual discovery of a correspondence between hadron scattering behavior and Euler’s beta-
fuction which led veneziano in 1968 to a model which could be indentified in 1970 by Susskin,
Nielson , Nambu and Goto as describing the quantized dynamics of a relativistic string. But this

26~ dimensional bosonic string theory was not very successful in the context of hardron physics
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and lost its relevance after the rise of Quantum Chromodynamics and the quark model. — then,
surprisingly, string theory experienced a sudden reincarnation as a candidate theory for Quantum
Gravity".
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'~ ibid. p 12. Reiner Hedrich. String Theory- Nomological Unification and the Epicycles of the
Quantum Field Theory Paradigm. " string theory is obviously not resulte of a planned strategy to
develop a theory of Quantum Gravity or a nomologically unified description of all interaction,

rather , it fell into role by means of a causual discovery . It is not the result of a planned

development of a theory aimed at the description of a certain context of relevance or at the
solution of specific physical problems,but rather that of a causual finding of a theory: a
mathematical construct which, after having lost its originally intended physical relevance, found
by chance a new context of relevance, even without looking for it. Then, in its new role as a
realization of an all-encompassing nomological unification of the forces, all the motivations for

the conceptual as well as for the nomological unification program could be claimed.
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2 _ Reiner Hedrich. String Theory- Nomological Unification and the Epicycles of the Quantum
Field Theory Paradigm., P23.” The easiest way to make sense of the geometrical dualities in string
theory is by introducing the theory via its perturbation expansion. We restrict the discussion to
closed strind theory ... and begin with the so-called &- model. The theory involves the
construction of an appropriate action to describe string dynamics in spacetime. The initial step is
to consider a map@ from a complex curve € ( a 2- dimensional Riemann surface) representing

the worldsheet swept out by the 1- dimensional string”.



Bsle jiss OPEN SING Fgide g ) aviis )9 Al o) Jaw o gl saals A4y
dagidall HUgY) aa . Aliad)l U5V aalg A sl doyks (il ' .closed string
D i €1 Al Ll ALlS A sl Akl dadl) Gadi . aag Y Las clay
aeind Aa gidall HU5Y) Ll 13) Y L dadd A gigall ) et duylas Y et Al
k) Basase Adlaall U1 AN IS el Y Lealiag Al dueasl) el

J1(Ysshe Ly 138 Aagiadd) JEY) e el Zalad) YY)

s it " Aale dagibe LY e Cphaat 3sag Glo il sk

Do psl Jsad Jlais) dllia (K calias WS el s Clasnll Gl Aaily e

cGlae ) ASs e maaall gl Jsad AnlSa) caludl Al sy o) Zake ) Bl

LSy e s 2310 100800 go Cipels ) Cilapmnl amsh A ydail) sladll i L
oy L) il Llam o) U5l

Uglae Gagr el J€ @Say 500 Aapda ddjpea dolaill cLjdll iliyad 34

gsdl iaiS Hied Gl @l =3l o) 3 Aiiall Glasad) Gus e Gol zlaau
GS "ol 3 ¢ aliSa 3l ara JA) () Al 05 S e dalay Lgtiaas cbidnl)
. oscillation ¢yl JISa) 8 sl das) e laiul " daleal) ¢ Aagedl’ Y
il OS5 Y S Alaadle ()L sl (G ek sSugpSaall (B G shaall 028
4l aslssh dmay 5 paldll il Sl JSAl RS e 5l Al AS)all

OV JsRll s Les L 3ilSl) G850 ez 2e point-like particle auaall cilawall

! _A, zmmerman jones/p 175  string theory that these closed strings must exist, though open

string may or may not exist. Some versions of string theory are perfectly mathematically consistent
but contain only the closed string . no theory contains only open string , because if you have open
string,you can construct a situation where the ends of the string meet each other and , voila a

closed string exists.( cutting closed string to get open strings isn’t always allowed )’.



G osd BV (grie Gl L anea I Calinl Jusatl) @) aakain l5aY) JSE
Debaall 5 JIpaY) Al adiid (Al pe DLl @l 30 L (gAY Cul il e oY)
Awdighl da OsSn Ul aulsl) dplas Jlaed @l 22 IS (400 ) Saelual)

sl el Sl

ol ity Lo leg g sads Tag o)) Jamey) ooaid Al ASal) duals yoe
Loladl) Aol e Ay 330 L5l alal) Jesy Lo clly . 81 (g5ine I bl
Ay e sl e lsadld Ladle Jo clelad s Y ST sl @85 sl sl
e ablial) aae g 2 al Ll Cagad ae @AY 1 Laall 5 oy G plSS L
DlaaY 205l Gl gz lieY Alle cilaga : Afzal clelagd 4l 5isll g3l Load . 153l
PO ) 550 (8 O SN olid dadag halo ang o silad) e adian Sl Gia
35 73l Loal ¢ aidiall Aalall (ggial Allaal) cl3faY) Jaad Juady Loasl 138
20 Al Al Gl oAbl (gAY

' — ibid, p8. “ both open and closed string can assume different oscillation modes. These
characteristics define the macroscopic appearance of the string . to the observer who does not
have sufficient resolution to perceive the string structure, a string in a specific oscillation mode
and topological position looks like a point-like particle with certain quantum numbers. A change
of , let’s say , its oscillation mode would be perceived as a transmutation into a different particle.
String at a fundamental level do not have coupling constants either. The strength of their
interaction with each again can be reduced to same aspect of their dynamics... All characteristic
number of quantum field theory are thus being dissolved into geometry and dynamics of an
oscillating string .

2_STEVEN S. GUBSER, LITTLE BOOK of STRING THEORY .p 55 . " when you stretch
it tightly between tow pegs and pulck it , it vibrates with a gefinite frequency. The frequency is
the number of vibration per second . A piano string also has overtones of vibration : higher
pitches that blend with its fundamental frequency to produce the particular sound you associate
with a piano. I drew an analogy to the behavior of an electron in a hydrogen atom : it too has a
preferred vibrational mode , Corresponding to its lowest energy level, as well as other vibration

modes, corresponding to higher energy levels " .
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2_STEVEN S. GUBSER, LITTLE BOOK of STRING THEORY .p.p 59.60 “ this is bad ,
bad news for string theory . the modern view is that tachyons are an instability , similar to the
instability of a pencil balanced on its point. If you’re extremely persistent and skillful, maybe you
can balance a pencil that way. But the least breath of wind will knock it over. String theory with
tachyons 1s kind of like a theory of the motion of a million pencils, distributed throughout space,
all balanced on their points.

Let’s accept that the ground state of a strin8g is a tachyon, with negative mass squared m? <0.
Vibrational energy makes m?less negative. In fact , if you play your cards right , the smallest
increment of vibration energy that quantum mechanics allows makes m exactly 0. That’s great,

because we know there are massless particles in nature: photons and gravitons. So if string are to
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describe the world, there must be massless strings —more precisely, there must be vibration
quantum states of strings that are massless”

- A, zmmerman jones/p 167" a bigger problem than massless particles was the tachyon , a
particle predicted by boosonic string theory that travels faster than the speed of light. Under a
consistent bosonic string theory, the mathematical formulas demanded that tachyons exist, but
the presence of tachyons in a theory represents a fundamental instability in the theory. Solution
that contain tachyons will always decay into another , lower energy solution-possibly in a never
ending cycle. For this reason, physicists don’t believe that tachyons really exist, even if a theory
initially looks like it contains such particles”.

2 _ibid.p 167 © this was exactly how string theory equations predicted the tachyon: they were
consistent only if particles with imaginary mass existed. But what is imaginary mass? What is an

imaginary energy ¢ these physical impossibilities give rise to the problems with tachyon”.
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I_ Reiner Hedrich. String Theory- Nomological Unification and the Epicycles of the Quantum
Field Theory Paradigm. p109. © ... unsatisfactory feature of the bosonic string theory is that the
spectrum ( of both open and closed strings) does not contain fermions . Fermions play a crucial
role in nature, of course. They include the quarks and leptons in the standard model. As a result ,
it we would like to use string theory to describe nature, fermions have to be incorporated. In
string theory the inclusion of fermions turns out to require supersymmetry, a symmetry that relates
bosons and fermions, and resulting string theories are called superstring theories . In order to

incorporate supersymmetry into string theory two basic approaches have been developed™.
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I_ A, zmmerman jones/p170.” With the development of supersymmetry in 1971, which allows
for bosons and fermions to coexist, string theorists were able to develop supresymmetric string
theory, or, for short superstring theory, which took care of the major problems that destroyed
bosonic string theory. This work opened up whole new possibilities for string theory.

... hear or read the phrase “string theory, “ the person probably really means *“ super string theory.
“since the discovery of supersymmetry, it has been applied to virtually all forms of string theory.
The only string theory that really has nothing to do with supersymmetry is bosonic string theory,

which was created before supersymmetry . For all practical discussion purposes ( with anyone

who isn’t a theoretical physicist), “string theory” and “ superstring theory” are the same term .
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! — Edward Witten ,REFLECTIONS ON THE FACTE OF SPACETIME,24 APRIL 1996
PHYSICS TODAY , American Institute Of Physics S- 0031-9228-9604-010-0 p,p 25. 26 “
Apart from gravity and gauge invariance, the most important general prediction of string theory
is supersymmetry a symmetry between bosons and fermions that string theory requires ( at some
energy scale). Searching for supersymmetry is one of the main goales of the next generation of
particle accelerations. Its discovery would be quite a statement about nature and would

undoubtedly provide a lot of clues about how theorists should proceed”.
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' ibid. p 26. "crudely speaking there is wave-particle duality in physics but in reality everything
comes from the description by waves, which are then quantized to give particles thus a massless
classical particle follows a lightlike geodesic ( a sort of shortest path in curved spacetime ), while
the wave description of such particles involves the Enstein, Maxwell Yang-Mills equations, which
are certainly much closer to the fundamental concepts of physics. Unfortunately, in string theory
so far, one hgs generalized only the less fundamental point of view “

2 _ibid.p 56 . "quantum mechanics says the particle picture and the wave picture are deeply
related, and the quantum mechanical motion of the electron around the proton actually can be
described as a standing wave.

We can be much more direct in comparing a piano string with the strings theory. To distinguish
between different types of string , let me call the string of string theory “relativistic strings”. This
term anticipates deep insights that we’ll discuss soon , namely that strings incorporate the theories
of relativity, both special and general. For the moment , 1 want to talk about a string theory

construction that is as close as I can manage to a stretched piano string. Relativistic string are
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allowed to end on objects called D-branes . If we suppress the eftects of string interaction , D~
branes are infinitely heavy "

! _ibid.p 56. "the simplest of D-branes is called a DO-branes , usully pronounced as “dee-zero
brane.” It’s a point partical. .. what I want is a string theory analog of the tuning pegs in a piano,
and DO-branes are so appropriate that I can’t resist introducing them. So, let’s stretch a piano

string between two pegs."
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! “Empirical Equivalence, Scientific Raelism and string theory. Instute for Philosophy, University
of Vienna, Email: dawid@ap.univie.ac.at.p1." One property of this scheme is of particular interest
for the present paper : the string world shows a remarkable tendency to link seemingly quite
different string scenarios by so-called duality relation. Dual theories are exactly equivalent in their

observational implications , though they are quite differently constructed and may involve

diftferent types of elementary objects and different topological scenarios.

The phenomenon can be introduced best by the example of T-duality , which involves less
interpretational complications than other instantiation of the duality principle . Superstring ( the
kind of string theory able to describe both bosonic and fermionic fields) can only be quantized
consistently in 10 spacetime dimensions. Those 6 dimensions which are not visible to our eyes
are taken to be compactified : ther have the topological shape of a cylinder sueface, where , after
some very small translation in the ‘compactified” direction, one ends up again at the point of
departure. Closed string ( which have the topological structure of a rubber band) can be wrapped
around compactified dimensions or just move along a compactified dimension.

T-duality is not the only duality relation encountered in string theory. It turns out that the
existence of dualities is one of string ‘s most characteristic features . Duality relation play the
crucial role of connecting all different type of superstring theory . then it turned out that these 5

theories and 6th by then unknown theory named ‘M-theory’ are all interconnected by duality
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relations. This web of dualities connects theories whose elementary objects have difterent
symmetry structure and difterent dimensionality ( each string theory needs a well-defined set of
higher dimensional so called d-brand to be consistent.). M-theory even has a different number of

spatial dimensions than its co-theories " .
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'~ A, zmmerman jones/pl76 . © In 1976, Daniel Freedman, Sergio Ferrara and Peter van
Nieuwenhuizen applied supersymmetry to Eienstein’s theory of gravity, resulting in a theory of
supergravity. They did this by introducing the superpartner of the graviton, the gravitino, into
the theory of general relativity .

2~ Daniel Z. Freedman and Peter van Nieuwenhuizen, Supergravity and the unification of the
Laws of Physics, Vol. 238, No 2 ( February 1978) Stable URL:
https//www jstor.org/stable/23955642,p 138 “In the simplest supergravity theories it is massless
and 1s coupled to other particles only by the feeble force of microscopic gravitation . Such particles

have not been observed, but they would be exceedingly difticult to detect. Even gravitons have
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mass through spontaneous symmetry-breaking, and stronger forces can arise between the
gravitino and other particles... Supergravity describe general relativity in the language of
quantum field theory. but there is no apparent reason supergravity could not also be formulated

2

in geometric terms
(135 o A978 ¢ b (3 15 ¢ o a5 ¢ ool jmgn )0 ¢ 1S58 ppin ) Jail =]
2_LUIS E. IBANEZ, ANGEL M. URANGA. string theory and particle Physics an introduction
to String Phenomenology, CAMBRIDGE UNIVERSITY PRESS, 2012.p 38 “ Hance N
characterizes the number of supersymmetric charges, and the number of gravitinos when coupling

to gravity. The R-symmetry group of the algebra contains an SU(N) symmetry acting on them.



b R 3Rl i e Jggead) 5o 3 Lol (pgudlall ARW AE) ca)

e o amlall A Lk Gaual lavie lagad (base an &l 13 (<1<
3 cligaally ligrandll Loy Ogudball Hso ad L) Aal Cilasn 580 35 lalally
Cigpra e Ol gy pmins =~ A psn I Alaill Lagiig 2 A 53lal)
Glowall o oS) 200 705 ALl el L ind)all cew doa o 20 108 Aaphall 8
s Slasidhe Aald g g N =8 28l Al 4yl a ol o.% 1 @l

172 Uslae 3l Gsudl ) aae

M M) ala¥) (S ok caslel gelsily Lianhay culasiidhally Aagiyal) mibull ol
O Jall iy Ly el lanse aung ol Layy lls . 5UY) dpkas Cipha (e 4 Jasl
Aadlall 8 Sla¥) Bl dada " Gl dule s JB V) Ayt ae aa AHWY Andlall Al
olat¥) 13 8 Ll spinie oo oS 1980 & A<l (LbY) ae 3855 ) AW
gauge (usbies awilall GLiSd) jleds e Jlise e 1984 8 iy ausd
sl Akl Gl RGN spell sle¥) clehll S 8 adgie ) 350al slaldl)
s lelds B S5 Ladie dacie 2 A Ll A0S 853U 23Sl g
GV (Sl igaill I Gl ey AT Gyl acld 583y gauge interactions

2 Calaeaall (S5ina A=y

Since each spinor supercharge contains four real components, N- extended SUSY theories are
said to have 4N supersymmetry .

(03 o s b IS a ks AW BsY1 gl OWgr . ke Jgr ) sl !
- S FERRARA AND A.SAGNOTTI. SUPERGRAVITY AT 40: REFLECTIONS AND
PERSECTIVES. Theoretical Physics. p10” All ten-dimensional versions of supergravity ( and
corresponding string) were constructed by the 1980s, but a widespread activity in this direction
only started in 1984, when Michael Green and Schwarz discovered that gauge and gravitational
anomalies cancel, unexpectedly, in all versions of ten-dimensional supersymmetric String Theory

( or Superstring Theory, for brief). Anomalies are quantum violations of classical symmetries that
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are troublesome when they affect gauge interactions. Their cancellation is fundamental
consistency condition, which is automatically granted in the Standard Model by its known particle
content ” .

!~ Daniel Z. Freedman and Peter van Nieuwenhuizen, Supergravity and the unification of the
Laws of Physics, “The simplest supergravity theory describes a world consisting of gravitons and
gravitions only. That is clearly unrealistic since a unified field theory must have a place for all
elementary particles”.

2_ ibid. p 141: “ in the extended supergravity theories the strength of the gravitational force is
determined by one parameter and the strengths of all other forces are determined by another
parameter. Ideally in a unified theory all the forces would be governed by a single universal

constant. There does exist a third class of supergravity theories that have this feature”.
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!'_ little book of string theory , P 41: “Gravitational radiation is not something you can see with
the naked eye, because what we see is light. Gravitational radiation is something completely
different. It is a traveling wave of spacetime distoration . It carries energy, just like light does. It
has a definite frequency, like light does “.

2. SFERRARA AND A SAGNOTTI. SUPERGRAVITY AT 40: REFLECTIONS AND
PERSECTIVES. Theoretical Physics Department CERN . CH- 1211 Geneva 23,
SWITZELAND. P8: “ the ultraviolet behaviore of supergravity theories was vigorously
investigated soon after the original discovery. As in gravity , no divergence were found in the
one-loop S-matrix of “ pure” models involving solely the gravitational multiplet. Symmetry
arguments soon pushed them at least to the three-loop order , and thus beyond GR, where
divergence begin to show up at tow loops. In subsequent years refined symmetry arguments and
explicit computation relying on novel metheds spurred by these studies have proceeded hand —
in hand, under driver of Zvi Bern, Lance Dixon, David Kosower and other, revealing further,

unexpected cancelation of divergence”.
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INTRODOCTION, CAMBRIDGE university PRESS, 2007, p12.
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!_Reiner Hedrich, Institut Philosophie, Fakulat Humanwissenschaften und Theologie,
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Universitat Dortmund, Email-Figge-Strasse50, 44227 Dortmund, Germany, p7 in the
argumentation, empirical testability seems to be irrelevant. This is understandable, at least
stratedical, for a theoretical approach which, after more than thirty years of development, does
not provide of any empirically testable results “.

2_ibid, p 9 “ So, indepedently of postulated or proved theoretical uniqueness, of logical and
conceptual consistency, and of coherence, we should not rely on metaphysical uniqueness
intuitions, unless we find better argument for these intuitions. Within the empirical science,

uniqueness- and coherence — based arguments can not substitute empirical control ”.
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!_Reiner Hedrich ,The Internal and External Problems of String Theory, Zentrum fur
Philosophie und Grundlagen der Wissenschaft, Justus-Liebig-Universitat Giessen Otto-
Behaghl-Strass 10 Giessen Germeny, p8 “.... Without supersymmetry, string theory has no
fermions and no chirality, but there are tachyons which make the vacuum instable; and
supersymmetry has certain conceptual advantages: it leads very probably to the finiteness of the
perturbation series, thereby avoiding the problem of non-renormalizability which haunted all
former attempts at a quantization of gravity; and there is a close relation between supersymmetry
and Poincaré invariance which seems reasonable for quantum gravity .

2_ Lars-Goran Johansson ,Keizo Matsubara. String theory and general methodology: A mutual
evaluation. Department of Philosophy, Uppsala University, box 627, SE 75126 Uppsala,
Sweden2011. P 202 “ Presently, string theory is not testable in the sense that no new testable
consequence, not already implied by the standard model or GTR has been derived; this is the

basic criticism against it and it is pretty clear that the critics are inspired by Popper’s views 7.
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2 _ibid, P 202. “ Good scientific methodology is not an abstract set rules dictated by philosophers.
It is condition by , and determined by, the science itself and the scientist who create science “.
3_ ibid,p 202 © we have seen many cases of theories that once appeared not testable but later has
been possible to test, hence we are well advice to wait and hope that also string theory one day

will admit testing ” .
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2_ ibid, P203 © So Popperien could accept string theory as legitimate researche while stressing
that it has not (yet) produced any testable hypotheses....In contrast to the positivists, in principle
arguments are more palatable for Popper, the reason being that he did not tie his views on
scientific method to any semantic theory. So presently unfalsifiable claims are considered

meaningful and this accords with the view among string theorists themselves. The most reasonable
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description of string theory from a Popperian perspective is that it is a viable project to work on,
despite it being not yet testable .

! Reiner Hedrich ,The Internal and External Problems of String Theory, Zentrum fur
Philosophie und Grundlagen der Wissenschaft, Justus-Liebig-Universitat Giessen Otto-
Behaghl-Strass 10 Giessen Germeny p12” string theorists often to the Glashow-Salam-Weinberg
(GSW) model of elecroweak interctions as a motivation for string theory and as an argument for
the descriptive or strategic adequacy of the unification program and its concrete realization. The
GSW model is doubtless one of the best examples of a successtul nomological unification...it

made empirically testable numerical predictions which were soon to be confirmed by experiment
at CERN .
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> _ Reiner Hedrich ,The Internal and External Problems of String Theory, Zentrum fur
Philosophie und Grundlagen der Wissenschaft, Justus-Liebig-Universitat Giessen Otto-
Behaghl-Strass 10 Giessen Germeny, p4 © Philosophy of science should not lose the contact to
the actual problems of physics . It is necessary to understand the motivation and developments
which led to string theory, its actual st ate, its structure, its problems, as well as its prospects for

5

the future 7.
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2 _ Michio Kaku parallal world p 197 198 © The beauty of string theory is that it can be likened
to music. Music proviedes the metaphor by which we can understand the nature of the nature of
the universe, both at the subatomic level and at the cosmic level. As the celebrated violinist
Yehudi Menuhin once wrote, “Music creates order out of chaos, for rhythm imposes unanimity
upon the divergent, melody imposes continuity upon the disjointed , and harmony imposes

compatibility upon the incongruous.”
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I_ibid.p 198 “Historically, the link between music and science was forged as early as the fifth
century B.c, when the Gerrk pythagoreans . they found that the tone of a plucked lyre string
corresponded to its length. If one doubled the length of a lyre string , then the note went down

>

by a full octave 7.

2 _ ibid. p 198 © the laws of music and harmony could be reduced to precise relations between
numbers. Not surprisingly, the Pythagoreans’ motto was  All things are numbers.” Originally,
they were so pleased with this result that they dared to apply these laws of the enorous complexity
of matter . However, in some sense, with string theory , physicists are going back to the

bl

Pythagorean dream ©.
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'_ibid . p198 “Music and science were (once) identified so profoundly that anyone who suggested
that there was any essential difference between them would have been considered an ignormus, (
but now) someone proposing that they have anything in common runs the risk of being labeled
a philistine by one group and a dilettante by the other- and, most damning os all, a popularizer
by both .
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! _Wilczek Weblogs , witten on The future of String Theory, October 2004 © he didn’t even
discuss the present state of the theory. The most recent thing about string theory he mentioned is
the now seven year-old... He drew the standard picture of Feynman diagram...He even noted
that he has been drawing the same picture for nearly twenty years now and he still doesn’t know
in what sense this ‘ emergent space-time ’ idea is true,...Now not only space-time is supposed to

be ¢ emergent’, although he admits he doesn’t know what this means “.

2_ibid,15 “ string theory will rither be successful as a nomologically unified theory of all
interactions or 1 twill be completelly irrelevant as a description of nature... Either this theory turn
out be a dead end without any relation to physical world (...) or it constitutes a final theory the

sense that it describes all experimental data based on a set of foundational principles....”
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- Michio Kaku, What Happened before the Big Bang?, astronomy magazine: May, 1996 http:
[[www stealthskater.com/ Documents/Kaku_02.doc © Other tests of this scenario may come from
dark matter. Numerous observation have verified the existence of a mysterious, invisible from of
matter that make up perhaps 90 percent of the mass of the Universe “.

2_ibid, P 6 “ One of the leading candidates for dark matter is a new form of matter called sparticles
( short for super particles ) which are some of the lowest frequency vibrations of the superstring.
Early in the next century, we should be able to identity thz precise nature of dark matter which
in turn should verify or rule out many of the conjectures in superstring theory and Quantum

Cosmology “.
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! _ John H Shwarz, Long and Winding Road : A conversation with string theory Pioneer “ ...
those 30 years the more big problems we solve, ...Interestingly, some of the biggest spin-offs of
our efforts to find the most fundamental theory of nature are in pure mathematics

2. George Michael, Michio Kaku’s Religion of Physics, August 2011,
https://www .researchgate.net ” kaku explored tends in the fields of computer science,
biomedicine and quantum mechanics and how they will shape the future. As he proclaims, the

Age of Discovery is giving way to the Age of mastery .
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- Wilczek Weblogs

trying to defend why string theorists work on string theory( basically because it is a non-trivial

, witten on The future of String Theory, October 2004 “He started off
extension of QFT, contains gravity and has lead to important mathematical results). Much of his
very short talk was taken up by mentioning criticisms of string theory and giving unconvincing
responses .

2~ John H.Schwarz, unifying GR with Quantum Theory, CALIFORNIA INSTITUTE OF
TECHNOLOGY, MARCH 11, 2016, © String theory has evolved remarkably over the past 45+

>

years . It is now unifying many areas of mathematics and physics as well as forces and particles ”.
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_http: /| www stealthskater.com/Documents/String-1doc. *’ we need to discover the analoge of
the Equivalence Principle for string theory The fundamental problem has been that string theory
has been evolving ‘ backwards’. As Witten says, * string theory 1s 21st century physics which fell
into the 20 th century by accident ."We were never ‘ meant’ to see this theory until the next

Century 7.
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- John H.Schwarz, unifying GR with Quantum Theory, CALIFORNIA INSTITUTE OF
TECHNOLOGY, MARCH 11, 2016, It will probably take many decandes, or even centuries ,
to answer all of our questions. As answers are found, new question arise. The string theory
community is ( mostly ) young, hard-working, talented, and enthusiastic, and it is making good
progress .

2_Edward Witten, Unravelling string theory, NATURE Publishing Group/Vol438/22/29
December 2005.” One day we may understand what string theory really is. But even if we do,
and the theory is one the right track, will we be able to learn how it works in nature? I certainly
hope so. Realistically, it all depends on many unknows, including the nature of the answer, how

clever we will be, and the clues we can get from experiment .



Tase (5l Lgallain g Lgmazaiy o c3jd Aodas "l — Aodaill Ja &1L ki) oy & "a) " -
C A e L el elale el Lgia vy SN Gl adle 1 € daw i

Dols (35S 45" Ak e LY gt el 13 dsnn Jandl (b ade s () 18
O It i Loy 03oms posl) (3L 3,50 By 38U (3 (3ae (€l LA Lo

2 eliall) B pe amaio 4308 calal) 138 B pas . Sledl) alall a asaill

iy Jadl ) cJaall me Gl O g Al ulgdll ) o alas Y as 3
Janll Cullaly Leailis oy 38)lie alal (& 3ylail) pliuilld adde s alall Canill g
A8y aad) Lhla) s gat aat L L,’J:—";\:l}:\ﬂ\ diniie’ SIS e lgie QS Gaas 3

o8 Cae B Lgii lue b L) V1 Akl lede a3 clpdanl) ey o)
asad Lyl 03] o LS Ly s 05Sl Akl (e lasall (mns AS)a ity ad

L 38R e e L gt Lo oY) Tae a3l

AL ol Do adly aslbl el s ole a U‘j S Jjﬁﬂ FIOM I SINE A cmlé.d’ M\ cé;:fj,a i -1

200 ».2013

334&)"%‘;}‘5‘:“‘“5{\;%‘;‘?‘ -2



|EX



s aaldll

DY) Ak Gleaall dplil) el gaase b oslupal Al Gl DA (e

e Jon Lagea W3S bl ad bda) Al b dles o LY ool las
Jealal) Gl ol o laill Aiana b CulS 13 agh V) ALRYL b6V &)k Gaelias
CANEY PRRN TV PR VIR I I 1A IS PRSP FVL P PP WA W
I Amnl el e Analed) clyslill aad 8 Gaan (3 JUEY )5 Aledl) Al
Gliga Ay (A dalaall 8 Gl oany Y Jaall 2l 38 2038 PlA (e LAkl oLl
colliders cleabas ¢liy I AAl o COle i (o Saany Lo it il glaa s 52l

Al ) Gaal 78Y) ilasall g Liad) A glaa 2 Cilamall dle U

AasB) o) e gy Lae bt ate oad Cun ol 3T gl asede o W s
Cagprall (gl ADAN GslE W ) (52l O pSully A5al saas BA e ' sy’
(Ol ) saaly a4 GlSls Glajll ad b ojlalin el ¢ S ) geaill 053l
"asleSal) el " laba UK e Al Ay Aaal) eljudll (8 Adjee 5y i
Bligy 41 al asedall @lld L gLl aseia a5 ae Ailiadl) aleY) (s5ine o Lagad
eyl (8 Gagadlly Aoy el Slad e il gypde maal dy oabaiif
£3de L a8 G e 5yila Cilaal Lgie Alglae 8 ddas o Cuaja s dlal)
Jalall Zongiall @ilsally poplaill QT Lgte Aglae b o) K0l Al dags
ey
Op 36 2 gil) g5 il GUAY) LA Gada Canpal ) lgdail] @l (DUA a3
Fasl) Ak Jis Connal A Adlal G (oal B)s ¢ sl Ay LS Ak

DA o @iy ARl Adal) joudi B amgll s al o gl Al ' Al



ald poat Gy 1) 3 S ( 5aall ALl ABUKH ot ) ) Apsasil) i ylat) - L)
Aphi aie calg @Al 'plaid LI aag i o) O - (T Speall Glawal)
s (e i€ W) Lealaws Quantum Electrodynamics aSualun ¢ Sl dlail<ie
e ermr Sy B gl ki o) Jaall WS @ty . lgle Capally slygadl Cosill el
Aphas (o Wls " Jrar s 3 (e 4Dy Gapladll ans Gl sag doyhaill oLl Wage
e s e alatl (3e lgd Y o5 (IS Leamg b (3 Sl L oS il A AL

Ol A Y1 sl g s

Zaphll (58 auen ngiale) Sl (3l lSE Al o Al Glad cadi

e b g dlall o Gl dsm Lanys el 4ng 3 kS Cus (V) aal ag
IS5 Ay sbadl Ala YIS WSS climby LGS 3 55 alaa¥) @ld aluall Al
Gy 3 oSl (o L€ 28018 Adla s (o) Appaill cljuill (IS Jallys . Ly

Al Glewal)

s " A Al IS s all B z3sail o Gle Akl sl clle 3l
) saeall Jilsall IS ) 3L elagudl gl A il die laa) e gy Ll i o
SailSea Do "alidinl (s "dasesSlendd T Ayl (e Joay elinadll clale e Jaid
Aopk gl Aoy Gladd (DA e Y1 SIS Ll e agds ol Audla Jlim calS (<))
CAsSl) Aadladls agdll Baesd (e caclainl gl
JiSy s G angl) ) as gl asehe sk Adggae JsY) Ak cales
Oe 4B Glasalls Ljeaall Leblelns @lSHa 8 Al G Glawall & Gl
leany 2o Glapmall (iars Lol Alglae a3 Jang o GSUlly O saplly 095l Al



BN sl Jand lly DA aaludl o Capmilly @Sl anan GLES) e 281

Lkl Ol ) elea) 8 sl Al delal (e Alaye 3 Ll 3 ¢ jaally seay

o by g S 1SS g Felal) il 200 i Letia By b gl Al

Cun Ol 8 Biee SINGS Ul ) dasad e ilae o dulais Clasal) o e \gss)

U< il (e CABST lly ) JSE o Wi 5t Ao gihas flie 2ia Ll o
Ssulally S (s el ) s S

pedl Gl OIS Gl Ly @l &l Al jlatl e gl G5 &l Bl el

ookl 8 3ah b a3 vie G Y Caagll @lld 3L Glasal) Caadd il

Glasen A Aaial Y Glasall asede G (8 dazy o)) Geaadly calall Jbadl <5y
g Gl (grm Bliis Clases a5 Y Sloladl b @il o) W oS Al

aa gl Ml aey gAlly @ Ll asehe o 3Sap Y Ak of Lidss)

(ol ety oalls L U Aalay Wil o s clusigl) cVISE) Agalse b L]
aiey Lo dals dvia ) atd g Hliel dawais 4k b e Lhaa ol 4ile
uaigll cryglan Ll Lgle SSa) aUanul salels LS L) of Jall Wik
e UV Aplan i o) Cal€ RS Al 13 @) Ll o) 3) . Al Ay
Cligyedl 3y an Jaa aad Jelin oaiii baysedas HbsY) Al o) LS. 2aslall a0

Al Cilasen a Al e il

L SAlly ol Uiagh Al ol ) ganes Tiias a2 ) il () () LS
Aagiiall de¥) e Jsaiy Osostll Db 8LaY) M) e cilasad) Jas bl 3
i ) 8Ll A€ an (e cae Uil b el S5 Al L) g« gt ) ISl

sl Jelal) (elie " cania L) Ul claa gl (cans ladie Gaaag )



sl e e saeliai ate <& Y Akl (gl pagall of W cud

Gasdll (Slame zsai L puas cun " ilind duple’ 3 e JY) Lba b Akl
2350 ) Slaall s Glo il 2 e s zisa S JUEEYL A8 S
Los sl = s Db () sk o dusalll 556l draa 2o (6] gaualse — sl
e 0S 0 3 . D — sl s e zise plhal o) ) Ade i ol cid

L) 2 ) A Cleneall g5 ge 3815 L & A ) i

clale aalg culS Ao e wlually sl Ao Gadas ) dplaill cuall

o ey WAl (S 43l i oy el A Blanly s 55 Sl
dayd le S o e aleay 505Y) Ak of 3) . Renormaliztion  aUaiu) diles
pre Oy - Yol Lagiads Glualyll I cotinl 13ld aple s (a sarlls 2820l
datigh (aaVls lambill sa L duagl) el Jaa 2550805 Adlall s (e LS

-

- Azl

DS ) Lale 385 byl Ranyl (e HU6Y) Apkt Auaia (ava V) aS i)
il mshull Ja Y5 gl salls e oef 2l B3 sl T (Y dsi Slad
) ol allie i adle s by 3lSa) 41 il ) e dala a3 B sgadl
OY st sll) bl lie 32T daalill cluxigll j5latie oo Akl Le
LiSa alal) Lol saionsl (a9 + i bicita asha i (e olaall (300 288 L oy Laall
alad) Ll Ly s S Sl Bagana 58 Cualan L) 5l

00l " oSl e LIS DA Jasiallys Leilan) (3s Gkl el ki

uj UA‘\JL\B\ e:adm.\ &).u:\ 99 cyal\ u\ B)SSZ\EM\ &y@&bﬁd\ 2\:14.41;4 ij\j
O sirar g (e gyl (e Lghlan) alel iatd oLl dnle s . uludad Al clyd



Ab Jiarg cdie goml g8 Lo (B o) Dise (Saall (a8 (580 2ie (a5 a5l lal)
50 53 e ilagleall (ggina Ji " gysll Jaall 58 ) eljdl) il i culalia<y!
ding camanl) g 53 alisn Ll 5eha€ s Al AN aa ) s e ) (94T
GlSin el b Apid) Sl e il ol e dalebind dadil) ciluhal) cdgla

Akl ISEY) ¢ Lol

28 Zallad) Aalally dallaall solal) Lk Adjea s lasal) 8 S Lgiag o S

Gy alall (Sa sl Gl Meta matiraile salad) 4ui @alan 5)<8 ) JAbsall ala)

b LS5 0580 Lay OS1 O8I 8 5)a0 L OS5 Al alsall iary piuan () 4cléLiss|)

Glg el (ars Galan Mie Gaall lalll ary 4 Gilee sa Gala0lly L ddeay
Alle LS 5) Aslgd) Al 2RI ) 3gay I3 Lasy asallly

S a5l (i ial e i€ B IS e IS o) Y Ak s
VAl Gl laa Byrea ASHa0e g Ay ey sae (e U5 QS ) By
A Y o8 g Y hsd e Ble o W daas Al Ll Wil o) Giea gl
Acgana s sl Anyhai o)gual LS 22e W) A5l cllil Wi ilas o) ) L LeSilin 34
e Sy lasia G (e el cnt e Logiial) s ALaRGD) Jashadl) (1
e baad e s Lo S Anend ) ol 3 claall buds 8 @)
G (Ally il o laalaels da)sall 5 ddieal)l ESad dualyll Lall ala
and AE Aapa (55 o) QALIESY) A8 (3585 L) dal ) Clares aseie Jlall 8
@il il Gl A el ) ) Gl anle g L ljas A Glapall
+ el andl) Gy Caball



iplay 4 duadll lop Aaall eLhall syglanal L yshaill aalial) Al ()

Go xSl sl 1aa sk oLl cilS Lo yeall Jind) B Laysels of Vsl Y]
allail (8 Jaall JiS5 3 s 8 Le IS Sl el (e (Sgise (Ao Laila g ¢kl
m gy sLpadll 25k Jaall (o) Jsall WilKals daalall Waasany a0l aay ol kil oLyl

apnall lgailin Jaad) 358 eLpall oy bl

Aclad IS osS pla) JS1 o) i Allg Algall GIsSY) 3,88 Cany Bale] ) LS

M pamar sl Al 8 el L (Al Gl Al (e zg Al li€a Y oS
S5 (G )Y (36 4adl (06 o and) 55Kl a3 L A8EY) Alai s
Ol da Jlsas oo el Jaall 3la) cnid o Lualld UL . colilSl slad) o g 5 48

asll S owe rpiline Qe i @3y pa)¥) S e S L Gl adaing
LB Ll ga Apalell a3lfie s Agladl 4lay) e dbe 3T iy SU5ll alal)

Lilglae (oo Ayl Al e Akl el dilsal (e 4sdii L )
clial) sraly oSl A Jsa e 098 3 A ALY e B 8 pcil
dane Lagad Ll el gy i olal o lelee I Ala) L lgie oS0 A
Al 4 Zaphll 68 zladls dagll Jie dige 2 cplidil leaph Al clalgiiny]
el Aol g JAl gl Ayla elsail slag) Jasy Slady) @lld 2 Y 3 Lsasl
Y oS Ak a8 Basd Ly el (o jhaad (Adw sl Ak Gl 4le
Leens o8 ok clalgdnny)
e o ladse ool S0 e OUs el il bV Al cilS 1A aaaa
it sale dyae gakds Wled o @) Lebiay aahais Ja Wjlials BN Jelis culica jd

D S Ot ALyl @iy Ll LS ) ) Alaie



@Al Aale iy Glaal Lo Uainly ol (o cpinale o ydh Y Ayl e 13l
sl o Lyl oS0 Lal 31 € ledsa agan clly ¥ Al @Sl ann (s Gaag
syl Gla) Jamay cslaal) el 38 a1 13l g Hgie cDEY) Lei€ar Y Ll Cums sl
e Bl () Lt Ay Joydas cdiaatial oLyl o) Lyl ol s Slgie by ARasdll
Tlajae Loy gy Ay

oS das Tlee gyl il (& Gupdially (AUl Gopdialls aalsll Gl 5L 50 s Lag
¢ oLl \lie) wie gin ) A8l Aoyl HaT elld Lgayha






: P‘J—‘S\J J.:LAAS\ Z\Aﬁ@

: ) |

P dupll -1

Seddledl) Aplaill pe Gaaally cdadall aled¥ly ¢ 4B YD BN O ecppe cuba (1
2005 ¢ Tdae il gy Gl Ay jall Aadaiall ciadd) dll d

Ce i Sb Ly alall jlassly ¢ )Y Al diags eyl A5 (Gsars (2
+ 2016 <1da ¢ pean 3l daaill ogill 35l ¢ le

@5t ez sl anlas e calall Ganall (bl aen Lo e diia L SIS 580 (3
1991 (1da gy e Jlsaili sl LS ¢ saladl

SlalS (Kl Loyl LSHal e cpliding (555 cape i) cplidinl (€ ¢ SIS gua (4
+ 2010 2k apel) pean B sean Wl ¢ lilly Aanill Auje

oyl cdad ccu Sl dapnall alle (A Guall den el Jiatiis ¢ SIS 505 (5
. 2013

(Olandl aaal i Alald dnals Al Ak o sinlly Gailbinadl) SDla) ¢ ain g ls (6



1)

5)

6)

: daiaWl -2

Daniel Z. Freedman and Peter van Nieuwenhuizen,
Supergravity and the unification of the Laws of Physics, Vol.
238, No 2 ( February 1978) .

Edward Witten ,REFLECTIONS ON THE FACTE OF
SPACETIME,24 APRIL 1996 PHYSICS TODAY , American
Institute Of Physics S— 0031-9228-9604-010-0.

Edward Witten, Unravelling string theory, NATURE Publishing
Group/Vol438/22/29 December 2005.

H.Schwarz, unifying GR with Quantum Theory, CALIFORNIA
INSTITUTE OF TECHNOLOGY, MARCH 11, 2016.

John H Shwarz, Long and Winding Road : A conversation with
string theory Pioneer .

Matrin Beeker , Melanie Beeker and John scharz, String theory
and M- theory. AMODERN INTRODOCTION, CAMBRAIDGE
university PRESS, 2007.

Michio Kaku , parallal world, Ajourny. Through . Creation .
Higher. Dimensions and the futur of cosmos, Pupliched by

Doubleday a division of Roudom House. Inc 2004.



iy — VI |
t Al
O (Ol e oasill slaY) 3Sie Aty (uise i cpmaall Jiall 3k dailS L) (1
(o B g
ANy Aaball dag) A5 Al 2 i casmse Gl Ja (DS cpal (2
2012 <14
Al s zlaly Je 5 sl clpal) (8 sl Sl (ke S5l (3
.1986
(o b compiall Gl b Rl Gl ¢ ks okl (4
(Sl (35 2eas i cARdally jallall Adudd 8 Loy IS asede ¢ ol (S
(0 B ¢ e ¢ ALY L aladll sl
Bpaal) Rl ok a5 el Ak sl cpdl (6
2000« _jancialal)
i peadl) Rgl) calad Gumne) giecplidin) cod) ohly JISHhopaan) o) (7
1982 (dalall
¢(B3) bl chas e plally debdall Cojall Hla ASE Llad ¢ ald S (8
(<)
(o ) c@laall o cany jaaa 5 danldlly clisadll ¢ s eas (9
oalie agh AL 2 il aa] dane 55 ¢aS)) 1K0lKe toalia ¢ Jw lpaa (10

2010 ¢1da el sasiall ShlYl ¢ b ol duje @il

.2009 ¢ _paas B)A\.a\ )ﬁuﬂ U:ud\ J\J cL.'gJ\.m;j\ uan



Oland) aaalyl ¢ 5 e 5 JS A ks . A8 Y (sl Gllsa Ol Gty (12
1997 2k 3des ¢ il daasilly cludall (S s ¢

dsena ol Raualdy uymil) meiall uyaall VN1 (3Dl us,(13
2015¢ 1dasplallecunall Sl s o sk

¢ LA g deal i cabigliy jealeal) alall agh SlsSY Aol ¢ uiiag) (N, (14
2008 ol ¢ dpeadl lle ¢ JAl Caiyla ey

S panall ) sita ¢ cagh 2l cthas ¢ alall Ala ¢ uyse 3yl (15
- 1994 (1% el sasiall WY odagl

3Ok ) sl ada glad 5 sl Akl el GESI s ki (16
2016 <1k « yoma 5l ¢ Aanjill asil

Gad Sl O U Al e s bl aadaal) sl (GSsn eis (17
2013 1dh plad gy yaillgdebhall pgall jla cale daal

1987 asSl ¢ (sl 3sann ol EUG sase (miSion Gain (18

@) SN N il e gl (e Aaldlly alall JLad) < ulid oy (19
- 20116 14 eVl &bl g Ls s ill ol Soal «pale cije

Gelall cld la ¢ LadinUly Audindl oy plal) Zald ¢ ey AN iyl (20
s (0w edad ) peaa ¢l

Sl skang 8pealaall Aaal) aslal) Rads D) Jide cdena gulal) ale (21
2002 saig «Sda ecgym cAuyall sassll il Kha ¢ oalall

oSy Al bl Apmplal) aslal) Aauld Rege ilaas Ul ue (22
(oeacdd) ¢ prme AayniSuY) daSa Apill

e ‘6_1);5\ C'_ibﬂ\ :UM i) ek— GA Ls_DAM t\m}[\ c'§)§ Qg (23



Ga il D cada) Soall e Ggie Wiay i cddaalll Guas ¢ SLEL (siule (24
(o ) calar ¢ Bhadl duye LT cAalad) Al

Al sl pla ¢ g gliae 5 la¥ly Glally eladl (OIS alale (25
2004 <Ida S Gy gyl

Aipal dle (Dla Foi 5272001-1543¢ el sl cue (26
2012 55 ccu )

e AN 3)hse landl aaal 5 celiadl) Gl Al )l lald (27
1979

b sl Al gy i lball cpall e il Lo igle gui) (28
2012 <1 Lo sasiall Gyl @l yle!

adlly aslell jojell de Gllall diae cdayra Wy i ouiasdll ale o)yl 1ol 8 (29
2002 2L ¢ G sead) L) AL ¢

B gall ey e e 5 Aauddlly alell o Alall alell Zauds ccals Bl (30
. 1983 14 ¢ yally il yall sl

(G s B )l e sl Zewldl) 5l s S ebiynjd (31
(1 s ill agill gopiall 4o cale] Gl 2o ale) (el B 3gens
2013

bl ve (GHua desa oI Akl AL (galall egaitala iyd (32
Aayad) sl WY b ol Fape SIS ¢Sl o dena Ll
.2009

Vgl ¢ Loniue deal i cAygell aglall Lguldl) JSLEAD) of il 58 (33
1986 ¢ Loy (sl dalal) Ayl



SEll el ¢ ala Sa Al Lyl fouinla 36 (34
2011 ¢l BB Uy guac sy il

enll) il lag ala 53 celipuil) Aad g b Opapian ¢ e 251(35
1999 (2L gaed ¢ yiills dam silly ciluhyall (s )l

Oymad Jlad i edaendl OsSlly Hlalall cdia cdgin S glanad 2.0 (36
2009 Js¥) 05 ¢ 1da ¢ lid gy Aanyill el dadaidl

) ¢ ud dene Apndl) — Gdaling s Sl Aylail goalaa (uishail (55l (37
(o

¢Gndailly Akl 8 5igy JHIS 2o Sl ALE HLae AIKE ¢ lnd) el (38
T50a ¢« 132010 «aier 28 5535 ¢ QUSU Aalal) Aigl) ) giiia

o ole 5 oushie (eoalladly gpdall Jaadl (pialll (e desans (39
1983 1k ¢ aally daasill e cilalS ¢(golel

a5 eapdiall Gl eljadl Raduaddl) Lladlly lidinl ¢ cpfialll (e e gana (40
- 1990¢ Thacaysills il deliball JaY1 ¢ jlaall

SBY Glall el i Auaulal] sy sl (ofinldl (e A sana (41
1990 2L ¢ as ¢ guysilly uilly Ae Ll

dle (Pla Fod cJalS ol 55 glill yie Gajll 588 (QUSH e de gana (42
1992 Ljle cJad <A el

Jeaw i cmsilg oyshaily Jiall pdl el algial) Jand) (e ¢ SIS suitaa (43
Jond o(Bs )e sl cla¥ly opsdlly AEL sl Gulaall (laya ol
2017

Falall Lypeadl) Aigll allae calally 2ouddll 3 Glopll ¢ Jsall Cayla ey (44
. 1999k (sl



Lpadl gl calall 3hia . alall mgia yg JHIS 3euld ¢ Jall oyl 30 (45
1989 ¢(&3) ¢ yan QKU Aalall
s daiaV -2
1) Daniel Z. Freedman and Peter van Nieuwenhuizen, Supergravity
and the unification of the Laws of Physics.
2) Empirical Equivalence, Scientific Raelism and string theory.
Instute  for  Philosophy,University  of  Vienna, Email:

dawid@ap.univie.ac.at.

3) Endrew zimmerman Jones with other, string theory for dummies,
wiley publishing inc indiana canada, copy 2010.

4) G.J.W.HITROW . what is time . university oxford . 2003 .

5) George Michael, Michio Kaku’s Religion of Physics, August 2011,
https://www.researchgate.net .

6) Jeroen van Dongen Einstein and the Kaluza—Klein particle Institute
for Theoretical Physics University of Amsterdam Valckeniersstraat
65 1018 XE Amsterdam and Joseph Henry Laboratoiries Princeton
University Princeton NJ 08544 .

7) lars Goran Johansson. String theory and general methodology:A
mutual evaluation. Department of philosophy, uppsala university,
box 627,SE- 75126 Uppsala, Sweden.

8) Lars-Goran Johansson ,Keizo Matsubara. String theory and

general methodology: A mutual evaluation. Department of


mailto:dawid@ap.univie.ac.at

Philosophy, Uppsala University, box 627, SE 75126 Uppsala,
Sweden2011.

9) LUIS E. IBANEZ, ANGEL M. URANGA. string theory and particle
Physics an introduction to String Phenomenology, CAMBRIDGE
UNIVERSITY PRESS, 2012.

10) N. Beisert, Intruduction to string theory ETH Zurich, HS11.

11) Reiner Hedrich ,The Internal and External Problems of String
Theory, Zentrum fur Philosophie und Grundlagen der
Wissenschaft, Justus—Liebig—Universitat Giessen Otto—Behaghl-
Strass 10 Giessen Germeny.

12) Reiner Hedrich, Institut Philosophie, Fakulat
Humanwissenschaften und Theologie, Universitat Dortmund,
Email-Figge—Strasse50, 44227 Dortmund, Germany.

13) Reiner Hedrich. String Theory— Nomological Unification and the
Epicycles of the Quantum Field Theory Paradigm.

14) Richard Dawid . Scientific Realism in The age of String
Theory.Institute for Philosophy,University of Vienna, Email:
dawid@ap.univie.ac.at .

15) ROBERT DISATTE ,understanding SPACE. TIME . the
philosophical development of physics from NEWTON to ENSTEIN,
contribution to the cambrige combanion to NEWTON (2002).



16) S.FERRARA  AND A.SAGNOTTI. SUPERGRAVITY AT 40:
REFLECTIONS AND PERSECTIVES. Theoretical Physics. CH-
1211 Geneva 23, SWITZELAND.

17) Steven S.Gubser. little book of string theory. PRICETION
UNIVERSITY PRESS PRINCETION AND OXFORD.

18) Wilczek Weblogs , witten on The future of String Theory, October
2004 .

: Gle gugally palaall -1

P dupll-1

(e Chgdie ¢ 2zl deal Qi 5 Ailill SYY e guse ¢ 2VY L gl (1
. 2000 2% ¢ sk

A glae () sy pdall aalall i c@aal) obidll de guusa cgsal Gl (3
2014

L eIl

10202l ¢ Jg¥) Aaull cashall Apallad) Zjgl) duysall cAuyall Axndall Nature asa (1
2013 slsn ¢ Bpasadl byl
Liadlly Lasee slipdl) (3 GlulS Rl Jlaadl Laglsdin) ¢ ued (g5 ke (2
2013 =443 202l 29 slaall ¢ Bied Aaala Aas clald G Sl
1722201979 sile ccusSU el alle celasadl Cagdilly sl ¢ haas a3y ((3
1) Michio Kaku, What Happened before the Big Bang?, astronomy
magazine:May.1996.http: //www.stealthskater.com/Documents /Kaku_

02.doc.



: g SV adlsall- 1IN

1) http://www.stealthskater.com/Documents/String—1doc.

18.10.2018. 22:25 .

2) http: // www.researcher gate.net . 22. 10.2018. 21:10 .

3) http: // www.3lume.net . 22.10.2018 . 21: 45.

4) http: // www.saaa.sy.org.

202


http://www.stealthskater.com/Documents/String-1doc
http://www.researcher/
http://www.3lume.net/




-

P Al
gy pinhaill &Ll Aglae o oSl KailS s ) (g el ) Akl <oy

o il Jaall @lld . saals 58 8 g Jlls Zan)) (o)) (gl Ay i slay
o3 e @l e A5 ey Awdlally ASally GIKIS B palaally Faal) elijadll G
b2 e i ) Gl et La Auaigd) Ak Ll Gaee L el
b 28h b IS Lebana (8 cund A5 Lol Al kel ) g, oS0 L Alslaall
el @i€a Lavie dias U5l 2 LexiVls 2a gl 2)la sy B3lad) (Y L e
Aliise (3l a3 L elagal) Cogill il ity oS SIS 1 ol e AL
Agae Adall 13l Lag ke Jilaall gy agdes . DA (Gl po lgaled LalS] s
oA Lnlll gl e

sl Jua¥) sl S e Ao gana a 43 Ao QU gl dplai dag, W e s
Gl i dlle b Jas saas Gluigll cul 8 @l Lyl . Lein Lo 3L
Caeia s dadalil) Cilasuad) elall Cld oaslsanaV) Culall ey o lapes Llie 5kl
CJlaY) S ) allaas gl

5 JUliY) (e elgadll 8 Al Clan) (e i€ gl Al (il 3 sea il
Jii¥ly A8l Glaweall & Gl 8 s bz () alall e Leadlg il <)
c Olalpal e Y Akt ailias Le by 450l COle il lasliadl) oliy
s Al

The theory consensual between relativity and mecanique Quantum
is based to try tow theories are fusion about goal to find perfect discripe

of four forces , subsequently unify them in one force . that work it build



on physice recently and contemporary based as spactime , movation
and gravity. So theory physice is base by geometry order override
obstacles which resulted about this trys . but our vision to string theory
as consensual no perfect exactly, but it take relative formal . because
gravity it stay out unify and physical fusion get until gravity have get
from mating with mecanique Quantum and discripe Black hole force .
it opened future prospects about obility from fusion them with three
forces. Accordingly the question it ask what the gravity is bacillus on
othernatureforces.

String theory of universe vision it explain on it’s groupe of strings or
parallel ropes and tangle. And vision them it set up of new geometry
insid in world under microscope as topographia . on the side
epistemolgical made to reject point particule and it chenge that concept
strings or ropes . String theory managed of making a move in woke
revolution Quantum physice and result them on science by open new
door, she is research in supre particule and work to build colliders

and nuclear reactors to prove what i got string thoery of assumptions.

-
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Théorie consensualisme enter relative et mécanique Quantum
base on essai fusionner deux théories a découvrir interprétat four
forces et unifie in seul force. si faire construire on base actuelle et

contemporain par ex tempe, move, gravite.



Physique théories rentrer par géometre but bourdon las obstacle donc
nous vision pour théorie corde si consensualisme et no complet exact
mais prélever face relative pacquai la gravite rentrer sortant unifier et
fusion physique résulter de moment étre super gravite fusion inter

mécanique quantum et interprétat black hole .

Théorie corde explique des vision cosmos si été groupe de corde

on corde parallelement encroué tandis que.

De avantage les physis pour théorie corde capacité qualité transfert in
physique pour faire révolution quantum et résulte on science et ouvrer
nouvelle port a super particules et faire construire percutant nucléole

justifier qui faire théorie corde pour hypothéses.

-
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Le moins que I’on puisse dire, c’est que la sécurité est assurée
par le par le truchement de la protection de la vie et de la sécurité ce
travail, il construit sur physice récemment et contemporain basé
comme spactime, le mouvement et la gravité. Danc, la théorie
physique est basée sur I’order géomeétrique et sur obstacles résultant
de cet essai mais notre vision de la théorie des cordes comme
consensuelle n’est pas parfaite, mais elle prend une forme relative.
parce que la gravité reste unie et la fusion physique s’obtient jusqu’a

ce que la gravité soit obtenue par [I’accouplement avec les



mécanismes quantum et discripe Black Hole force. Il a ouvert des
perspectives d’avenir sur I’obilité de la fusion avec trois forces. En
conséquence, la question est de savoir quelle est la gravité de bacille
sur les autres forces de la nature. La théorie des cordes de la vision
de I'univers s’explique par son groupe de cordes au de biere. Et la

vision les met en place de nouvelle géométrie.

La théorie des cordes de la vision de l’univers explique son
groupe de chaines on de cordes paralléles et enchevétrement. Et
voyez les comme la topographie de la nouvelle géométrie insérée dans
le monde sous microscope du cote épistémologique fait pour rejeter le
point particule et il chenge ce concept cordes on des cordes. La théorie
des corde réussit a faire bouger la physique quantique et a les
transformer en science en ouvrant de nouvelles portes, elle est a la
recherche de particules et travaille a la construction de collisionneurs

et de réacteurs nucléaires afin prouver ce que j’ai trouvé.
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