where
0= g°*g"® Tpaplfp~ Loapllo (24)

and Ug and VBOp are defined in egs. (3.11b) and (3.11¢) of [6]. On the other
hand, i [9] Notte-Cuello and Rodrigues claim that in his rearranging Santilli
missed a term in eq. (23) and that eq. (23) must be corrected as [9]

RS - 53 - 108

— Ug + 5\,;;; gaPTo  — kTR
=Ug T axe” 79 teo T B

(25)

Setting Té’ = 0 in eq. (23), Santilli claims that that equation is in contrast with
the vacuum Einstein field equations of eq. (16) [6. 11] and that “unfortunately,
the Freud identity was not aligned with Einstein's doctrines and, as such, the
identity was virtually ignored in the entire literature on gravitation of the 20-th
century” [6]. We show that, independently on which is the correct equation
between egs. (23) and (25) (we think* the latter is correct), both of Santilli’s

. . ; o . . - T
claims are wrong. In fact, using the definition of eq. (24) andstie definition of

“The Thrstehadensor, setting Tg = 0 eqs. (23) and (25) obviously imply
R L s : i
8 =R - 553 = 56& g*Pg¥® Tpaplip -1 0aT s (26)

But we recall that the Christoffell symbols (and, in turi, the quantity © defined
noeq. (24)) in eq. (26) arc not truualonsurj_{l()} They are pseudo-tensors
instead [10]. In fact. differently than true tensors - which when being equal to
zero in a coordinate systein must be equal to zero in every other one [10] - the
Christoffell symfols become null in a local Lorentz coordinate systent, but, in a
curvilinear space, it is impossible to make all the Christoffell symbols null over
all of space [10]. Thus. in a local Lorentz coordinate system one gets e =20
This obviously implies that the Einstein tensor is null in eq. (26). On the other
hand, the Einstein tensor is a true tensor. Thus. when being equal to zero in a
coordinate system it must be equal to zero over all of space. This implies that

eq. (26) becowes
g =0 over all of space (27)

which are the vacuum Einstein field equations. Thus. iu complete agreemeit
with [9] and in contrast with Santilli’s wrong claims, we have shown that there is
1o contrast between the Freud identity of differential geometry and the vacuum
Einstein field equations from the imat hematical point of view. In other words,
the Freud identity of differential geometry is a further strong proof that the
vacuum Einstein field equations are correct. Now, let us clarify which is the
physical counterpart of the above mathematical examination. The key point is
the following. In the framework of metric theories of gravity, the components
of the metric tensor are considered to be the potentials, while the Christoffell
symbols are considered to be the components of the gravitational field [10].
Thus, we still evoke the EP which states that one can always choose a coordinate
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system, Le. local Lorentz coordinate systeun, where the gravitational field is null.
This again sets all the Clristoffell symbols equal to zero and eq. (27) follows
immediately from eq. (26). On the other hand, the issue that the Einstein
tensor is null over all of space does not imply that the space is flat. To obtain
that condition we need the stronger constraint that the Riemann tensor must
be null over all of space [10].

We note that Santilli also claims that the Frend identity shonld be consistent
with his eq. (17) [1. 6. 11]. This is again wrong. In fact, such a counsistency
should imply

L h i
KTy eim = 58 9°°9"® TaasTip ~ Toanlys (28)

But, again, we stress that the quantity on the r.lus. of eq. (28) is not a true
tensor. but it is a pseudo-tensor instead. As a cousequence, in a local Lorentz
coordinate system one gets
Tij eim =0 (29)
and. as the stress-cnergy tensor is a true tensor, ¢q. (29) must be equal to zero
over all of space. Thus, inserting the constraint of eq. (29) in eq. (17), one im-
mediately finds the vacuum Einstein field equations of eq. (27). We note that,
also in this case, based on our criticisms [58] Santilli has been forced to attempt
to put a patchi on his claims. In fact. in [59] he claims that “As @ final note,
the reader may have noted the lack of use of the mathematical terms “tensors’
or “pseudotensors’ and the use instead of the physical term “source.” This is
due to the fact that the clear physical content of the forgotten Freud identity is
often dismissed on the ground of purely mathematical differences in nomencla-
tures and personal mathematical interpretations”. These claims are completely
unscientific. It is well known - and we rigorouly demonstrated this issue above -
that there is an enormous difference between tensors and pseudo-tensors from
both the mathematical and physical points of view. In particular, a “source”
cannot be a psendo-tensor if we want it to equal the Einstein tensor. which is a
true tensor. We stress again that the physical connterpart of the mathematical
differenice between tensors and pseudo-tensors is given by the EP - a fact that
Santilli evidently does not understand., In other words, behind the difference
between tensors and pseudo-tensors there is the most important foundation,
not only of the GTR, but of the whole framework of metric theories of gravity.
If one does not understand this fundamental point, he caunot understand how
GTR and the broader framework of metric theories of gravity work. In fact, the
correct mathematical and pliysical interpretations of the Freud identity of differ-
ential geometry that we discussed above is the second strong reasou supporting
the case that Santilli's IGT must be ultimately rejected. Santilli indeed claims
in |2, 6] to have “assumed the Freud identity as the geometric foundation of the
IGT . But we have shown that Santilli’s interpretation of the Freud identity is
wrong from both the mathematical and physical points of view. Thus, a theory
founded on such strong misconceptions cannot be correct.
Santilli claims that “the third historical insufficiency of GTR is abandoning
the majestic Lorentz and Poincare "invariance’ of special relativity in favor of
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the "covariance' of general relativity with consequential lack of prediction of
the same numerical values under the same oonditions at different times” [11].
This claim is very obscure although Gautilli attempted to clarify it [6]. n
that work, Santilli claims that “Riemannian theories of gravitation in general,
and Einstein's gravitation in particular, can at best describe physical reality at a
fixed value of time, without a consistent dynamic evolution”. This is, of course,
completely Wwroug. The GTR is well known t0 be a causal theory having a
perfect dynamic evolution. In fact, a1l the known vacuuin solutions. which are
obtained assuming rigorous boundary constraints, are st atic (Sch\\farzschild 152]
and Reissner-Nordstron solutions |53, 54]) or stationary (Kerr, Kerr Newinal
[24] and gravitational waves solutions [55]). Of course, claiming that static or
stationary solutions miss “g consistent dynamic evolution” [6] is unscientific. On
the other hand, it is also known that solutionus in the preseunce of matter - such
as the cosmological solutions that we will discuss in the next section and the
stellar models [56. 57| - are rigorously deterministic. In order to endorse his
wrong claims, Santilli attempts to release an example claiming that “suppose
that a Riemannian theory predicts a numerical value at the initial time t =
0, such as the 43" for the precession of the perihelion of Mercury. One can
prove that the same prediction at a later timet = 0, is numerically different
precisely in view of the 'covariance’, rather than invariance asintended in special
relativity, thus preventing a serious application of the theory to physical reality”.
Tn order to dismiss this wrong claim it is sufficient to note that the result of eq.
(14) concerning the precession of the perihelion of Mercury is completely time
independent.

We also recall that general covariance arises from the idea that coordinates
are not present. a priori. in the physical world. They are ouly artifices used in
describing the physical world, and thercfore they do not play a concrete role
in the formmulation of the physical laws goveruing the nature of the Universc.
This idea is exactly the opposite of what is claimed by Santilli. In addition, not
only are the GTR and the other metric theories of gravity formmulated in terms
of general covariance, but also the classical (non—q\mn‘mm) theory of electrody-
namics which 1s well known to be a rigorous deterministe theory and does not
suffer the problems supposed by Santilli. General covariance extends the SRT’s
Lorentz invariance - which can be applied only to inertial franes - to the more
general case which can be applied to all frames. IW*Ukmg the EP,
which implies that space-time 15 locally flat, we hence locally retrieve Lorentz
invariance as a particular case of general covariance.

Another claim by Satilli is that |59] “Another serious insufficiency is that
the description by general relativity of the «exterior gravitational problem” in
vacuum is incompatibie with the “interior gravitational problems” that domi-
nated the scientific scene in gravitation until the advent of Einstein's theory.
This is a serious incompatibility because its resolution prohibits the use of the
Riemannian geometry due to the need of a geometry not only without curva-
ture, but also with @ metric having a dependence On coordinates X, as well as
density my, temperature T, frequency w etc. g=gx g TW® ). Concerning
the supposed need of the absence of curvature, we Lave previously shown that
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Santilli is wrong. Ou the other hand, it is well known that the existenceof
;' solutions in the presence of matter {interior grm"itatiolml problems) - such ay,
/ for example, the cosmological solutions that we will discuss the next sectioh
and the solutions for the stellar models |56, 57] - work very well in the pro.sou@
of curvature. In addition, cven admitting that Qantilli is correct in claimilg
that we need a metric having a dependence o1 coordinates, density, tempoﬁa—
ture, frequency, ete.. Santilli does 1ot clarify why such a metric should bd in
contrast with the Riemainian geometry. Ou the other hand, starting fl‘om;tho
historical works of Sehwarzschild [52, 60J. it has been shown various tinuzsj\'h;\t
it is possible to mat ¢l the internal and external geometries i a satisfact oif way

\ for various cases of physical importance. starting from static stars and a riving

A tothe gravitational collapse - see |24, 50] for details.

\ Let us discuss a further wrong claim by Sautilli. which concerus & misunder-
stamding of the Parametrized Post Newtonian (PPN) approximation. For this,
Santilli indeed claims tLat “for any claim of “experimental verification” (of the
vacuum Einstein field equations) we can assume a different PPN approxi mation
with different expansions and show dramatic divergences of Einstein general rel-
ativity from physical realities” |59} and that “the vacuum Einstein field equations

| admit a variety of inequivalent expansions, depending on the selected parame-

ter, the selected expension and the selected truncation. It is then easy to show
that the selection of an expansion of the same vacuum Einstein field equations
but different from the PPN approximation leads to dramatic departures from
§ experimental values”. Santilli does 1ot understand the real meaning of the Post
L/ Newtouian Parameters (PNPs). Differently from his wrong claims, the vacuuil
Einstein ficld equations (16) admits & unique PPN approximation in terms of
well-fixed PNPs. The running of parameters is used to discriminate among

f’ the GTR and the other metric theories of gravity through gravitatiomﬂ exper-

S

§

iments |7, 17. 24 In fact. Will [7] clarified that “The comparison of metric
theories of gravity with each other and with experiment becomes particularly
simple when one takes the slow-motion, weak-field limit. This approximation,

known as the @st-Newtonian limit, is sufficiently accurate to encompass most
B solar-system tests tha be performed in the foreseeable future”. If one ai-

alyzes Table 2 of 7] concerning the PNPs. one cai immediately see that all @

the PNPs are fixed i the GTR. In particular, only 2 - which are known as the
Eddington-Robertson “Sehift Parameters [7] - which are among the 10 PNPs are
different from zero, je.y=8=1 |7]. The simplest example of using the PPN

approximation is to again consider the grm’imtiorml deflection of light. The
formula can be indeed written in ters of the sole Y as |7] ’

1 AMg 1 +cos®
e o= + R —
o0 3 (14 v) 3 5

I

P 7 : ; . s

RV where Mg is the solar mass, and @ is the angle between the Earth-Suun 1
the incoming direction of the photon 171 Setting the standard values @

and @ = 0 one gols- e ——

1
j

|

} M= - (1+y)l 7505 arc— second
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T this way, oue call obtain very precise values of y through very precise e =
-

o

surements of the oravitational deflection of light using the formula -~

..., R 32
Y= 17505 arc-second (32)

Thus. if one gets Y =1 the GTR is confirmed. Tstead, if one finds deviations
from y = 1 there is room for alternative metric gravitational theories. This is
the case of the above discussed ETG. On the other hand, this cannot be the
case of Santilli's IGT in [1}-16]. 11 59] as we have above shown that this theory
is founded on misconceptions on the Freud identity of differential geometry 13
and on the absence of curvature, which generates macroscopic violations of the
EP.

Let us highlight another important issue. By using the power of the EP, the
framework of the GTR perniits one to ultimately explain the Mossbauer rotor
experiment [61], dismissing the clailms by Santilli [62] and Kholmetskii et al.

|63]. who claimed that only the so-called Santilli’s iso-mathematics cal explain

the Mosshy
by Kuudig [64] on
with the Mossbauer effect (NI

reanalyzed [65] and then replied [66] by an experimental research group. The
results of reanalyzing the experiment have shown that a correct reprocessing of
Kiindig’s experiniental data gives all interesting deviation of a relative redshift
between ecmission and absorption resonant lines from the standard prediction
based on the relativistic dilatation of time [65]. That prediction gives a red-

Te transverse Doppler shift in a rotating systeul measured
ssbauer rotor experiment) has been recently first

shift SEE = - %!c; where V is the tangential velocity of the absorber of resonant
radiation, ¢ is the velocity of light in vacuui and the result is given to the
accuracy of first-order in %; [61. 65]. Data re-processing gave :EE = -kz with
Kk = 0596 00006 [65]. Subsequent new experimental results by the reply of
Kiindig experiment have shown a redshift with k = 063+ 003 instead |66]. By
using the power of the EP, which states the equivalence between the gravita-
tional "force" and the pseudo-force experienced by au observer in a non-inertial
franie of reference (included a rotating frame of reference) in [61] the theoreti-
cal framework of the Aosshaner rotor experiments has been reanalyzed directly
in the rotating frame of reference by using a general relativistic treatment. It
has been shown that previous analyses missed an important effect of clock syu-
chronization and that the correct general relativistic prevision in the rotating
frame gives K = % in perfect agrecment with the new experimental results [61].
Such an effect of clock synchronization has been missed in various papers in the
literature with some subsequent claim of invalidity of relativity theory and, or
some attempts to explain the experimental results through the so-called San-
Gilli's iso-mathematics [62, 63]. The general relativistic interpretation in [61]
shows, instead, that the new oxpcrinwnml results of the Vosshauer rotor ex-
periment are a new, strong and independent, proof of the GTR. For the sake of
completeness we recall that the Mossbauer effect (discovered by R. Mossbauer in
1958 [67]) consists in resonant and recoil-free ernission and absorption o S gamna
rays, without loss of energy, by atomic nuclei bound i a solid. Its past and
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current results are very important for hasic research in physics and cliemistry.
In |61} - [67] the authors focused on the so-called Mossbauer rotor experiment.
In this particular experiment. the Mossbaner effect works through au absorber
orbiting aroud a source of resonant radiation {or vice versa) [61] - |67]. The
aim is to verify the relativistic time dilation time for a moving resonant absorber
(the source) inducing a relative energy <hift between cmission and absorption
lines [61] - [67].

Finally, we finish this section by clarifying some wrong claims by Santilli
against the existence of gravitational waves (GWs). This will also be a sort of
introduction for the next section, where we will clarify and correct the wrong
claims by Sauntilli and collaborators in Cosmology. Concerning GWs, Sautilli
claimed that [11] “Various oolleagues have brought to my attention the recent
withdrawal from publication of claims of "experimental verification" of gravita-
tional waves, as discussed in articles at The Economist, Scientific American,
and in other conduits. To my knowledge, this is the first glimpse of scientific
sanity in one hundred years of Einstein gravitation, because all preceding claims
of "experimental verifications' were instantly published by biased editors without
even a lilliputian image of the galactic severity used in the review of opposing
claims, both editorial reviews generally being without a serious or otherwise cred-
ible scientific content. Spmewhat encouraged by a possible return of gravitation
to scientific sanity, | decided to indicate that the impossibility to date of de
tecting gravitational waves is much deeper than what stated, since gravitational
waves are prohibited by the historical insufficiencies of Einsgtein gravitation that
have remained ignored in the mainstream literature for one century” and that
“the theoretical prediction of gravitational waves will remain in a kind of “sus-
pended animation” until the electromagnetic origin of the gravitational mass is
dismissed in refereed publications™ Let us start to clarify that. contrary to
Santilli’s claims, the BICEP 2 results |68] have not been withdrawn from pub-
lication. What really happened is that there are alternative interpretations on
those results. For example, interstellar dust physics can generate contamina-
tion for CMB polarization experintents with the consequence that. verbatim
from |69}, “there are no "clean” windows where primordial CMB B-mode polar-
ization ocould be measured without subtraction of dust emission™. We stress that,
although the BICEP 2 results arve still a controversial issue. it concerus the relic
GWs. which are the weakest GW signal that today researchers are attempting
to detect. see for example [29. 70]. On the othier hand, it is well known that
there is a strong indirect proof of the existence of GWs through the compact
binary system composed by two neutron stars PSR1913 116 |71]. This is the
famous Hulse and Taylor pulsar, which not only permitted the authors of [71]
to win the 1993 Nobel Prize in physics, but it has also been, for physicists work-
ing in the GWs research field, the ultimate thrust that lhas paved-the-way to
achieve the extremely sophisticated technology needed for investigating on the
GWs physics [72]. On the other hand, we recall that in the above discussions we
have ultimately shown that the so-called “historical insufficiencies of Einstein
gravitation” (by Santilli) are instead strong misconceptions and that we have
ultimately dismissed that “the electromagnetic origin of the gravitational mass”
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should be in contrast with the vacmun Einstein field equations and with the
presence of the curvature of space-time, contrary to Gantilli's wrong claims.

&)

3 Confusion in cosmology

)

/e

The claim by Santilli that “As it is well known 10 historians, Alpert Einstein,
Edwin Hubble, Fritz Zwicky, Enrico Fermi, Louis de Broglie, and other famous
scientists died without accepting the conjecture of the expansion of the Universe
because it implies a necessary return to the Middle Ages with Earth at the cen-
ter of the Universe™ [22] is completely new to us. Tt is indeed very difficult
o think that all of these very famous scientists similarly made this elementary
mistake that is well known to be completely wrong at the popularizing level of
physics folklore and at the high school level. In fact. at such levels the similar-
ity between the Universe's expansion and the surface of an expanding balloon -
which has no center - 1s explained [23]. On the other hand., it is nnaccept able
that Santilli releases such a strong incorrect statement without inserting precise
citations, as he did in [22]. In any case, we ave sure that the above claim by
Santilli is wrong, at least for Albert Einstein. In fact. althongh it is well known 4
that Einstein had various doubts on the expansion of the Universe, his rela-  §
{fi(mship with cosmology was very different. I 1917 he proposed a temporally LY
infinite but spatially finite model as his preferred cosmological model [73]. In AN
that work, he introduced the famous cosmological constant. A as an addition to ;
the CTR to "hold back eravity”, Le. to force the equations to predict a static %
Saniverse. In fact, Einstein originally did not realize that his GTR predicts the
Universe's expansion and Le inserted the cosmological constant to avoid a col-
lapsing Universe. It is curious to observe that such a mistake by Einstein is
today remade by Santilli and collaborators who indeed claim that “aooording to
Einstein general relativity, as a result of which the explanation of the accelera-
tion of the expansion of the universe (rather than the expected contraction due to
" gravitational attraction requires yet additional theoretical conjectures)” |19} an
that “As a matter of fact, acoording to Einstein general relativity, in the event
the universe had been composes in a numerically predominant way of any form
of energy, the universe should contract, and definitely should not expand”™ [22].
This is of course wrong. as We will show in the following discussion. In auy case,
Einstein was the referce of the historical paper by Fricdinann, who pionecred
the theory that the Universe was expanding and governed by the GTR field
equations |74]. It 1s fascinating to see that historically Friedmaun found that
the Universe was expanding in 1924 |74, i.c. before Hubble's observations [75].
It was G. Lemaitre who found that Hubble’s observations were in full agreewent
with the Friedmaun model of an expanding Universe based on the GTR. and
again this happened before Hubble's observations [76]. In fact, Lemaitre derived
Hubble's law and made the first estimation of the Hubble's constant in a conl-
pletely theoretical framework in 1927. i.c. two years before Hubble's paper [76].
The theory by Friedmann and Lemaitre was further refined by H. P. Robertson
[77] and, independently. by A. G. Walker [738]. Thus, the cosmological solution

ey
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e, of the GTR field equations that describes a homogeneous and isotropic Universe
) " is today called the Friedmann-Lemaitre Robertson—Walker (FLRW) solution,
fq ). - or the Big-Bang Theory, and is still considered the basis of modern cosmology.

A Einstein was aware of all the developments that we described above and. ac-
él:«*" cording to G. Gamow [79]. such developients led him to reverse his opinion
7
e

on the Universe’s static behavior and to claim that his cosmological model in

S

) ﬁ [73] - and especially the introduction of the cosmological constant - his "Higgest

5“' ;ﬁ blunder”. Clearly, Einstein cannot have made the elementary mistake of San-

i tilli and collaborators [19] - [22] that “the expansion of the Universe implies a

!\j necessary return to the Middle Ages with Earth at the center of the Universe”

,§ I as h(z studied the work of VFl'iL‘(hll‘dll}l‘, Lemaitre. Robertson and Walker which
. Q was founded on the GTR field equations (in geometrized units) [24]

Gix = 81Tk (33)

and he was well aware that such works were founded on the so-called Cosimo-
logical Principle. which states that “the distribution of matter in the Universe
is homogeneous and isotropic when viewed on a large enough scale” [24], i.c.
exactly the opposite of the wrong claims by Santilli and collaborators in [19]
- 122]. At a fixed instant of the cosmic time, the Universe is indeed seen as
a space-like hyper-surface having no centre [24]. In similar way, we are very
perplexed that the other great seientists cited by Sautilli and collaborators | L.e.
“Edwin Hubble, Fritz Zwicky, Enrico Fermi, Louis de Broglie, and other famous
scientists’ [19] - [22] really claimed that “the expansion of the Universe implies
a necessary return to the Middle Ages with Earth at the center of the Universe'.
We also stress that the term “Big-Bang” was coined by F. Hoyle on 28 March A
1949, on BBC Radio’s Third Programime hroadcast [80]. Hoyle intended to be ;
pejorative, as it is well known that Hoyle was onc of the propouents of the
"steady state” model of the Universe (steady state theory) [81], together with
T. Gold, H. Bondi [82] and Hoyle's student J. Narlikar [83]. We emphasize that
the steady state theory did not attempt to distuiss the Universe’s expansion [81]
- [83]. Instead, it states that the Universe does not change its appearance over
time despite that it is expanding [81] - [83].

In any case, it must be strossed that, physically. the Big-Bang, was not
2 conventional explosion, which is a different claim than that of Santilli and/ o'
collaborators [19] - [22]. In order to clarity this and other 111&51111(1(‘1’5?andinggb,;;/
mistakes and flaws on the standard model of cosmology in [19] - [22], let us staf‘%
to resutne the FLRW solution following the lines of [10. 24]. In Keel's words |84]
the cosmological principle states that “Viewed on a sufficiently large scale, the
properties of the Universe are the same for all observers”. The Universe appears
statistically homogencous o1 scales larger than 250 million light years, although
it is inhomogeneous at sialler scales [85]. This is confirmed by the Cosmic
Microwave Backgromd (CMB). which 18 isotropic, i.e., the CMB intensity is
about the saune in all directions that we look at [85]. The space-time’s geometry
corresponding to a homogeneous and isotropic Universe is given by the FLRW

line element (we use again geowetrized units) [10, 24
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ds? = a*(n) dn’ - dx* - v(x)? d8? -+ sin’ 8dd- (34)
corresponding to three different possibilities |10, 24|
X (1)
{x) = sinX {(2) (35)

sinh X (3)
and the conformal time n is called the time arch-parameter [24]. The derivation
of the FLRW line elenient from the assumption of a homogeneous and isotropic
Universe can be found in various texthooks - such as. for example [10]. Setting
n = constant we get the spatial sections a5 [24]

ds? = a’(n) dx? + T(x)* d&° + sin” 6d¢* (36)

Thus. although we have the spherical rotational symmetry in Band ¢. we only
find a Euclidean geometry for case (1) of eq. (35). In fact. the length in the X
direction is given by [24]

dl, ag = adx (37)

which implies that the length of the cireumference having X = constant is |24]

leire = 2]’[82()() (38)

that is Euclidean only for case (1). One can also introduce the cosmic time as
124]

t=  a(ndn (39)
transforming eq. (34) nto
ds? = dt? — a%(t) dx*+ S(x)” de® + sin® 6do? (10)
Putting 0 = X(X) i eq. (40) one gets [24]

3
ds® = dt* - a*(t) f—qo—-.~+oi de? + sin” 6do° (41)
71 - ko?
with K = 0 —1 1 for the cases (1). (2) aud (3) in eq. (35). respectively [24].
On the other haud, setting 1 = 2atan % and using the standard transfor-
lations from polar to cartesian ('oordinatc; one can rewrite eq. (40) to obtain
the FLRW isotropic line element 124]

dx? + dy? + dz”
1+ kL

1a?

ds? = dt? - a*(t) (42)
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where we understand that the nawe “isotropic” is due to the expression dx? +
dy? + dz? which innmediately shows the isotropy of the spatial metric aroud
cach point, while the seale factor a depends on ¥ [24].

Now. we discuss the propagation of the light in the FLRW geometry. For
the sake of simplicity, we will discuss only the “radial” propagation. 1.c. we will
set both Band$ as constants. It is well kuown that this is not a restriction [24].
From eq. (34) we get |24

an==zdx = n = =x + const (43)

Assuming that the light is emitted i (N Xe) and is received in (N Xe) - with
X, > Xg - we obtall |24
N = Ne =X ~ Xe (44)
We stress that we are using comoving coordinates, which are coordinates assign-
ing constant spatial coordinate values to observers who perceive the Universe as
isotropic |24]. We recall that, along time-like geodesics the proper time is given
by |24]
dt = a(njdn (45)

Thus. considering two subsequent signals. we get 24|

dt a
dn =dne = go = (16)
dte  @e
Hence. we found a redshift’s offect. Traditionally one sets Z = —‘%i and, in tarn,
one gets [24]
1»;—2:%\\'—6:2—'e L (147)

This is called the cosmological redshift in order to distingnish it from the gravita-
tional redshift and from the Doppler shift which is due to the particular motion
of the sources [24]. Thus, we will have a real, concrete offect only if @& > e
We will see below that this is guaranteed by the FLRW equations.

Let us consider the situation in wlhich X, is not too much larger than Xe In
that case, Ty is not too unech larger than e and we get [24]

| da . da :
Z= ”éd_n(nr —Ne) = = (Xr = Xe) (48)

To first order. the distance I hetween sonrce and TOCeIVeY 18 ‘{241

| = a(X; — Xe) (49}
and we get
| da 1 da
=~ -—|=H ith HE ——- 50
z= 4 I wit S dr (50)

Eq. (50) is the Hubdle law and H is the Hubble constant. The Hubble law
states that the cosmological redshift is proportional to the distance from the ra-
diation’s source. We recall that. althongh this law i3 dedicated to the American
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astronomer Edwin Powell ubble. who verified it throngh his astronomical ob-
servations [70]. it was originally derived in a theoretical framework in 1927, ie.
two years before Hubble's paper. by Lemaitre [76]. We also stress that the Hub-
ble law is only a first order approxintation for oalaxies which are not too distant
from cach other. As today we know sources having z > 4 better approximations
are needed. For example. considering second order approximation. we find the
parabolic relation [24]

2 = Hyl + K (Hol)? (51)
where Hy is the present day’s value of the Hubble constant and K is a constant
of proportionality - sce [24] for details.

Now. we discuss the cosmological dynamics. For this, we require two addi-
tional picces of information [24]:

1. a law of motion (the FLRW equations), which arises from the Finstein

field equation of cq. (33):

2. an equation of state for the matter, which informs us of the density vari-

ation during the evolution of the Universe. ;

Let us derive the components of the Einstein tensor. From eq. (10) one com?g

—_— . ; s . .
putes the C Lristoffell symbols. the Riemann tensor and the Elustein tensor
orthonorial basis representing the local Lorentz frame of the matter obtaining

24

a
g & < 8k
Gu=3 5 Tz
') (52)
_ .. 98 _ 2t _ K
GXX - GSG - G‘pq) - 23 a a?
where, again, kK = 0 -1 11 the sign of the curvature of the spatial hyper-

siurfaces and all the other compouents of the Einstein teusor are null [24]. In
order to write down the stress-energy tensor we need some physical motivations
which permit oue to postulate the distribution of the matter. Assuming the
Universe as statistically homogeneous and isotropic on the cosmological scale
the matter consists of [24, 39. 40. 85

1. “dust” (galaxies and or something else) having negligible interactions:

2. black body radiation (the CBR):

3 other massless and nassive particles {gravitons and neutrinos).
Today we know that Hent rinos llave nonzero Nasses [86]. In fact. such as

1. the CMIB radiation.

2. galaxy surveys, and

3. the Lyviman-alpha forest

23




utrinos must

sued by

Lo three flavour states of ne
ibution of matter is re

urmed niasses of tl
In any case, the distr
gtress-cnergy 1eusor [‘Zl]

all indicate that the st
be less than 0.3 eV [37].
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Using the sawe orthonormal hasis of the Elnstein tensor the
stress-cliergy tensor are 24
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(54)
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|24]. Thus, one gets |24

apply the

(55)

energy associated with the -
dshift into account
b oand the energy

pma’ = constant
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ber of photons and gravitons 1s conserved and takes the re
[24]. Thus, ounc gets that the munerical density scales as @™
o further scaling as @ 1 Hence, one gets 124

Concerning the

density needs of

pral = constant

(56)

Then, oue writes dowi the total equation of state for the mass-cuergy as [24]
o B Al
Q(t):pma)*f’pr(t):pmn ay T Pro 2l
(57)
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p(t) = 5Pr0 amy

g eq. (52 with eq. (H4) we obtain the FLRW equations 124]
g eq 1
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and eliminating & through
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(59) divectly arises from the energy conservation
v -T =0 |24]. Ou the other hand, this equation 15 contained 1 eqs. (55) and
(56). In fact, one oue hand pma® is constant for o, (H9) while Pm = 0 |24];
on the other hand, eq. (56) together with pr = %pr shows that both pr and Pr
satisty eq. (59) 124]. Henceforth, one conchudes that if we use eqs. (55) and
(56). then ouly one of the FLRW equations is sufficient: although someties 1
may be beneficial to use both of themr |24}

(50) and usinug

Now by recalling the definition of the Hubble constant i eq.
58), then one gets [24]

One can easily check that eq.

the first of the FLRW equations of eq. (
g?’
5 /
; a -~ 81 k , 8 Kk o
o & =Zp- S oHi= g 60Y
a 3P 2 0T T2 ( ?

where the subscript o refers to the values at the present time. where the critical
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From egs. (57) and (58). setting K = 0 we get |24

a bl
s —ap
, (65)
pa’ = const = Po fgtﬁ
having the solution |24]
WV 2
a= % a °
(66)
a. = integration constant
for the matter dominated Universe, and (24]
a 2 _
a 3 B
. (67)
| _ ag
pal = const =P g
having the solution 124
v
a= 2a.d
(63)

a. = integration constant

for the radiation dominated Universe. respectively. We note that in both of
the models a Big-Bang singularity is present for t = 0 ]24]. In other words.
there oxists a past T for which one gets a=10 Thus. here we clarify other basic
lisconceptions by Santilli and collaborators in |18]-[22]. First of all, we note
that the Earth has not been cited i all onr discussion, which was based on the
cosmological principle while the FLRW equations have been developed through
the Einstein field equations of eq. (33) in & generic orthonormal basis repre-
senting the local Lorentz frame of the matter [24]. Thus. claiming that “the
expansion of the Universe implies a necessary return to the Middle Ages with
Earth at the center of the Universe™ [18]-]22] is a very basic. elementary mistake.
Second, both of eqgs. (66) and (68) imply an expanding Universe which arises
from the application of the GTR. contrary to the claim that the GTR nuplies
“the expected contraction due to gravitational attraction” [19. 22}, Third, i [19]
Gantilli and collaborators ¢laim that ~Conjecture 3. The universe was born in
a primordial explosion, the “big bang’, occurred some 13,7 billions years ago
(see, €9, Ref. [32]). This conjecture was voiced for the intent of maintaining
the credibility of the expansion of the universe, thus implying that the claimed
primordial explosion had to occur in the galactic vicinity of Earth and, conse-
quently implying again that Earth is at the center of the universe” and that “As
it is the case for all explosions without adaptations to preferred theories, the
universe around Earth should be completely empty of any galaxy for up to 13.7
billion light years, and the “debris” of the claimed explosion (the galaxies) should

e,
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slow down with the increase of the distance due to inevitable intergalactic dust.
Both incontrovertible implications of any explosion, including the big bang, are
dramatically disproved by astronomical evidence”. In [22] Santilli adds that “By

the very definition of " explosion" according to the Webster Dictionary, in the /
event the universe originated from a primordial explosion, our galactic environ- 4
ment should have no galaxies for 13.7 pillions of light years or, in any case,

the "debris’ of the primordial explosion should have created a region of empty
space around Earth. This implication is disproved by astrophysical evidence on
the distribution of galaxies in our environment: Also according to the very def-
inition of "explosion,"the speed of its "debris" (the galaxies) should decrease
with the increase of the distance, as a result of which the big bang conjecture is |
incompatible with the very assumption of the expansion of the universe and its
| acceleration with the distance for which representation the conjecture was pro-
tposed”. Clearly. these are other very basic, elementary isconceptions. In fact,
we did not use conjectures. but. instead. we applied the GTR to the cosmo-
logical principle and to the cosinological observations. We have shown that the

Big-Bang was not a primordial explosion, but it was instead a sort of “emnerging”
of the whole space-time from infinitesimal dimensions. according to the FLRW
cquations.

I order to finalize our discussion ou the FLRW coswology, we 10w discuss
the problem of the singularity. In fact, in [22] Santilli also claims that “The big
bang conjecture provides no consistent model for the origin of the universe since
the infinities that are inherent in a conjectured geometric singularity prevent
any quantitative study of the real origin of the universe, not to mention the lack
of addressing of what type of universe existed prior to the explosion.” First of
all. we stress that we stress that time also arises from the Big-Bang singular-
ity in FLRW cosmology [24]. On the other hand. it is well known that today
sonie bouncing models are proposed that permit (lie removal of the singularity
i order to go back in thue before the precise instant of the Big-Bang - see for
‘e_\vmmk' [91]. Tu such models the Big-Bang 1s considered to be a time in the
Universe’s past history in whicl. although the density and the curvature were
extremely high, they were not infinity [91]. For the sake of technical correctiess,
let us recall the rigorous definition of singularity by Schiidt |92]: “To any space
time a boundary is attached on which incomplete geodesics terminate as well as
inextensible timelike curves of finite length and bounded acceleration. The con-
struction is free ofad hoc assumptions concerning the topology of the boundary
and the identification of curves defining the same boundary point. Moreover it
is a direct generalization of the Cauchy completion of positive definite Rieman-
nian spaces”. One conld think that the existence of the singularity in the FLRW
cosmologies could be a peculiarity of those models. die to the high synnnetry
arising from the cosmological principle [24]. As a consequence. oue could sus-
pect that even low displacements from the perfect synunetry could remove the
initial Big-Bang singularity. Roughly speaking. if the geodesics of matter are no
more than all radial (in the sense of the 4-dimensional space-time). one is 1ot
sure that all of them must converge in the singular termination point when oue
looks back in time |24}, This problem has been well addressed by the Hawking-

[Sv]
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Penrose singularity theorems. which have shown that. wder “resonable physical
asstunptions’. a singularity cannot be avoided front a phiysical point of view [24].
On the other hand. the presence of a quintessential density terny in the model in
(91}, which is due to a particular ponlinear electrodynaniics Lagranglail used to
construct the stress-cnergy tensor in the R, H. S. of the Einstein field equation
of eq. (33). permits one to violate the “resonable phivsical assuptions™ of the
Hawking-Penrose theoreis. generating non-singular cosmology. We additiou-
ally stress that in general, the QTR is a classical theory., which does not take
quantwn effects into account [24]. Tt is well known that such quantiii effects

become very important at the Planck scale [24]. Le for densities of order of s

the Planck density 1p78 a,%j When we insert this condition in both the matter
dominated and radiation dominated models we get a time on the order of Planck
time. namely 10713 s [24]. Thus. the GTR does not work for times which are
near the supposed initial Big-Bang singularity. It s a general opinion that a so-
Jution should be a ¢uantui theory of gravity, unifying the GTR with quantun
mechanics (QM). This goal has not yet been achiceved.

Santilli and collaborators have also released wrong claims on the Dark Eu-
ergy issue, see for example [19], where the authors claim “Conjecture 6. The
dynamics of the entire univer se depends on yet an additional invisible substance,
the “dark energy”, constituting over 95% of the energy in the universe (see e.g.,

Ref. [36]). This yet additional conjecture was voiced for the generally unspo-

ken insufficiencies of the big bang conjecture (some of which are recalled below),

7% to explain the expansion and the acceleration of the expansion of the universe,

" with ensuing need for enormous amounts of energy” and that “the conjecture of

" dark energy has been voiced in support of the preceding far reaching conjecture,

of the acceleration of the expansion of the universe, since the latter required
an amount of energy simply beyond our imagination; the relationship between
the conjecture of dark energy and the conjecture of the big bang has remained
essentially unspoken, since the claim of the representation of the expansion of
the universe via the big bang has remained untouched following the conjecture of
dark energy; as it was the case for the dark matter, a uniformly distributed dark
energy cannot provide any measurable effect on the dynamics of an individual
galaxy”. Here, we again find various hasic. elementary misconceptions. so let
us clarify this issue. The key point is that, although the FLRW cosmological
model. which is based on the GTR, can explain the Universe’s expausion (as we
have shown above), it caniot explain the Universe’s acceleration, which is today
confirmed by all the costological observations [36]-40]. In the standard cosmo-
logical model - the ACDAI “concordance nodel” - the FLRW field equations are
extended by a new source which is inscrted in their right side hand. This new
ingredient is the so-called Dark Encrgy. which gives a large negative pressure
{36\—[4()}. From the geometric point of view. the Dark Energy is introduced by
reinserting the cosmological constant |73] in the Einstein field equations of eq.
(33). Thus, cq. (33) becomes the one that Aczel calls “God's Equation”™ 193]

Gik + Agik = STiTik (69)

I other words, the cosmological constaut gonerates a space-time curvature

(R
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which depends neither on the standard stress-ene

rey tensor of the matter nor

on the grz-m\'imtiolml waves. Although many things about the nature of the Dark
Energy remain a watter of speculation, we STess that. contrary to the claims by
Santilli and collaborators [19]. in order to explain the acceleration of the expail-
sion of the Universe one does not reguire ail cuoOIMOUS amount of encrgy. T fact,
in the framework of the the ACDA model the Universe is

Matter, 68.3% Dark Ei

|89]. On a mass cnergy equival
691 x 1072725 [89]. This is a very low value.

ordinary matter or Dark

made by 26.8% Dark

roy (for a total of 95.1%) and 4.9% ordinary natter

Aatter within galaxies. Surcely, it

ence basis. the density of Dark Encrgy is today
unich less thau the density of

is 1ot ~an amount of

energy simply peyond our imagination™ as erroncously claimed by Santilli and
collaborators [19]. In other words. the effect of the Dark Encrgy is werely a
siuall constant negative pressure of vacuun. The reason because Dark Energy

dominates the mass- Cuergy of the Unive

Notice that in [21] it is ¢

measurable effect when equally distributed™.

rse is that it is unifori across space 194].

laimed that “Dark Energy cannot possibly provide any

This is another clementary wistake.

I fact. the Dark Energy operates directly ou the evolution of the scale factor
of the Universe a [94]. Clearly. if sucli an evolution is accelerated. the whole
In [22] Santilli clains tLat “no model expected to pass
provided to the author's best knowledge on how energy
repulsion™. Tustead. it is very simple to provide such
‘s that the gravitational interaction betweell masses

Universe is accelerating.
the test of time has been
could cause gravitational
a model. The key point

_ whichi remains attractive - is not mfluenced

the Dark Energy. That 1

by the negative pressure due to

legative pressure indeed alters the overall evolution of

thie Universe at the cosmological scale as it acts directly

and, in turn, results in the accelerating expansion of the
attraction among the masses present in the Universe.

Another point to be

rators |19] that “We should also m
the universe because the speed needed for the represen
redshift of galaxies at the edge of the known universe i

clarified concerns the claims by

on the scale factor @
Universe despite the

Gantilli and collabo-

ention the implausibility of the expansion of
tation of the cosmological
s today approaching and

then surpassing the speed of light in vacuum, namely, the conjecture here oon-
Sidered implies that billions of galaxies travel at superluminal speeds!”. Let us
ing that the acceleration will continne indefinitely, one
finds that galaxies outside the local supercluster will have line-of-sight veloe-
ities continually increasing with time. Eventually, those velocities will exceed

clarify this point. Assum

the speed of light [95]. The key point is that this is not

a violation of the STR.

In fact. the notion of "velocity" used here 1s different from the one i a local

Lorentz frae, whiclt must be constrained to be less than

any massive object. As the ITubble constant decre

cases where galaxies rece

the speed of light for

wses with time, we cal find

ding from us faster than light can et a signal which
can. in priuciple. reach the Earth [96]. On the other hand. based on the ac-
celerated expansion. there ave galaxics which coudd cross a sort of cosmological
event horizon. In that case, aly emitted light by such galaxies whicl will past
that point. will be anable to reach the Earth at any thue
fact. the light cannot reach a point where its "peculiar v
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in the future [97]. In
clocity" toward us is
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point where the frequency Lecomes too small to be detected. As a consequence,
‘the galaxy appears to vanish completely 195]. Tu any case, the Earthy the Milky

higher thau the expausion velocity away from s 197} The curent distance to
this cosmological eveut horizon should be abont 16 billion light years {96]. In
other words, a signal from au event happening at the present thne call he able
to reach the Earth in the future only if the event were less than 16 billion light
years away. Instead, the signal cannot reach the FEarth if the event were more
than 16 billion light years away 196.

When a galaxy approaches the point of crossing of the cosimological event
l}y,\'izum the light from it will becone more and more redshifted. arriving to a

Way, and galaxies which are not too far will remain visible. while thie rest of the
Universe will recede and continue to disappeay from view.

Another wrong claint by Santilli and collaborators COLCCTS the CBR [19]:
“the conjecture that the background radi ation is “evidence” of the big bang has
peen disproved by calculations showing that, due to its weakness, such a radiation
should have been absorbed by intergalactic media and galaxies billions of years
ago’. We note that the authors of |19} do not show such calenlations. whicl
indeed arve surely wrong. I fact. the CBR temperature 1s well known to be very
low. on the order of 27 K 98] When gases fall into the intergalactic medinm
from the voids - which are the huge spaces hetween galaxy clusters - they heat up
to tomperatures of 107K to 107K [99]. On the other hand. ordinary stars have
surface temperatures in the range from 0P K to 101K [l()()]. Thus. in order to
“have been absorbed Dy intergalactic media and galaxies” the CBR must violate
the second law of thermodynamics!

Finally. we discuss the claims by Santilli and collaborators that “As well
known since the time of Hubble's discovery, intergalactic space is far from being
empty, since it is constituted by a medium with high energy density characterized
by light (originating from all of the universe), gases, particles, radiations, €tcC.
As established experimentally on Earth [8-10], such a medium causes a muta-
tion of spacetime into the Minkowski-Santilli i sospacetime, with consequential
inapplicability (at said intergalactic distances) of special relativity in favor of the
covering isorelativity (ITR) and resulting iso-redshift (1RS) without a necessary
relative motion between the source, the medium and the observer (see below for
the case with v = 0). It is evident that the |RS eiminates any need for the
expansion of the universe since light merely loses energy E = hv to the very
oold intergalactic medium, resulting in a numerical and time invariant (thanks
to the LPS jsosymmetry), representation of the cosmological redshift of galaxies
without any necessary motion away from us” [19]. Here the key point is that
Santilli and collaborators [18] - [22] assune that i1 a non-vacuun medinm there
should be deviations from the STR. whichi they suppose to be strictly valid
only in vacuul. in favowr of the so-called TRT of SQantilli. One of the conse
quences of the IRT is that “shifts of the frequency of light propagating within
a gaseous medium without any necessary relative motion between the source,
the medium and the observer” [19] should exist. It is not our intention here to
make claims on the correctness or on the lack of correctuess of the IRT and
of the consequent IRS. We will merely show that the cffect of the IRS is 1076
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smaller than the offect requested to achieve the cosmological redshift. Let us
start by recalling that Santilli and collaborators claim that the reduess of the
qun at sunset and qunrise is due to the IRS instead of the classical Rayleigh
seattering mechaiisin |18] - 122]. This Lypothesis 1s very speenlative. to say the
Jeast. and has been ulthmately shown to he wrong by Gandzha in [101]. T any
case. Santilli and collaborators [18] - 122] clain that, as the redness of the sun
t+ sunset and sunrise is due to the IRS. this should nmply that the IRS can
; achieve the cosmological redshift bhecause “intergalactic space is far from being
I empty, since it is constituted by @ medium with high energy density character-
" ized by lignt (originating from all of the universe), gases, particles, radiations,’,

' etc. |19]. Even assuning that Santilli and collaborators are correct in claiming '
that the redness of the sun at suuset and sunrise is due to the IRS. this is a
completely noi-scientific way of reasoning. I fact, in 118] - 122 Santilli and
collaborators did not q\u\utimtiwrl,\' support their claims but released a merely
qualitative discussion. This has to Jdo neither with the seientific method. nor
with a scientific way to obtain dynamical cquations ad causal struetures from
observations. Let us neglect the correct analvsis by Gandzha [101] and, -
stead. let us assuie that the data on the IRS in [19] are correct. Thus, the
redshift detected in [19] at sunset is about z = 02 for an approximate 200km
passage through the atmosphere.  The density of air is about H)’:‘E—r%gA We

o will assume a density’s value Lalf of this one. In fact. we need to take account
“thiat much of the golar beann passes through more rarified air. So the sunlight

would be passing througl a colunn density of ~ 10 ()()()a%—z— One estimate of the
intergalactic hydrogen density given by Crawford {102} is 14 Liydrogen atons
per m?. This is equivalent to 2 = 10-%0 2y A distance of 1M pc measures 1o
be b5 1029 cm and so there would be a colunin density of about L()”“E%g per
negaparsec. This is 10 billion times smaller than the redshift that the authors
of {19] measured in the Farth's atmosphere. S0 the contribution of this IRS
effect to the cosmological redshitt would be z ~ 2107 10 M pe. By comparisou
the Hubble constant is around z = 24+ 10~* Mpc. So the IRS would be 10°
fold smaller and hence can be completely neglected. We add that gas colunn
densities cited for clonds enveloping some (uasars range up to 5. 107! hyvdrogen
atoms per cm? {103} Sy for hvdrogen. this amounts to a colmmn density of
~ 8 l(]"“c—r%g. This is ~ 3= 10~ 7 smaller than the cohunn density in the Sun-
sot experimental data in |[19]. So it would contribute @ redshift of up to about
2 =92x%10"7,0or~ 0 O5Kkm S, agaill completely negligible. Thus. through this
relatively casy argnent. wo've ultimately shown that: even asswning that the
redness of the sw at sunset and sunrise is due to the IRS. this cannot explain
the cosmological redshift - proving that the claims of Santilli and collaborators
in |18} - |22] are wrong. It imediately follows that the claims of Santilli and
collaborators in [18] - [22] - which disniss the expansion of the Universe - are
completely wrong andd nnscientific. Clearly. if such a woak IRS signal cannot
disiuiss the expaunsion of the Universe. it also dismisses neither the accelerated
expansion nor the preseuce of the Dark Energy. for which a stronger signal is

needed. This is again in opposition to the very wrong claims in |18] - [22.
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unscientific assertions and cresults” are due to fundamental misunderstandings

of very basic concepts of gravitatl
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on and cosmology, in which no vetted mathe-

¢

| scientists for countless gener-




matical foundation exists and a profusion of experimental evidence 1s violated.
Tu this case it 1s evident that, i general, the Santilli club needs to be reminded
of the procedures and practices of science and 1)1‘(){(‘ssia)xlz1l rosearch, Only a
true application of the scientific method permits to obtain correct dynamical
cquations and cansal struetares from observations. Surely. this is not the case
of Santilli and collaborators i |1 - 6] |11 12], 18] - [22]. [46. 53 59, 62].
Now it is wndoubtedly trae that the Universe exhibits a plethora of myste-
rious phienoiena for which many ananswered questions still exist. Moreover.
it is also the case that frameworks such as the GTR and uantum miechanics
do not independent Iy qualify as wnification candidates. and therefore require an
additional supgrade’ with a rigorous mathematical treatinent via the scientific
ethod in order to reconcile the four fundamental interactions: indeed. we need
not remind the reader that this issue Las been the subject of major scientific

research for many generations. For such classical. modern. aud developiug the-
ories it is imperative to repeatedly quest ion their capabilities, identify possible
shorteomings., and propose corrections and alternative theories for vxpcrimcntni
submission. In the procedures and practice of scientific profcssimml& no such
clues. evidence., or data may be overlooked. Conscquently. while some of Sau-
Glli's claims and work i other contexts iy be scientifie in nature, those that
we've identified in this paper are surely not.

On one hand. Santilli has initiated some striking discoveries in other areas
of science such as the new “MagneGas Fuel” [104] - j108] and “Intermediate
Controlled Nuclear Synthesis (Fusion) [109] - [111]. RBoth of these relatively
safe. clean, cost-cffective alternative energy systeus have been officially patented
[108. 109} and are based on Sautilli’s theory of “Hadronic Vechanies™ (HM)
[105]. To some oxtont. this HM theory has been uxpm’nncm;1115*—\'(‘1‘iﬁ(‘(\ 1107,
110. 111} and, more vecently, the resulting magnccuh‘,—hnsed technologies have
been elevated to the status of real-world industrial application and production -
such technologies are definitely worthy of additional investigation. We note that
such technology could potentially fransforin and improve the energy sector and
the econonly on olobal scale. But. on the other Land, the arcane, unscientific,
unpmfessi(nml. indisciplined ¢haos generated by the Santilli club is not helping
this case and convolutes the distinction between the 1GT (without a scientific
hasis) and the A (with an apparent scientific basis). Indeed. the problemns
associated with the mysteries of thie Universe are so vast that no single scientist
can be correct all of the time - mistakes. iscaleulations. and misconceptions
are sure to be made. and therefore sneh work should contime to be subjected
to additional research via the scientific method.

Thus. in the case of gravitation and cosmology. we've <hown that Santilli
and coliorts have clearly discarded the scientific method. jenored the abu-
dance of <?xp<\1‘ilnt‘nml evidence, and profuscly ercated turmoil that is causing
anecessary problems. If the forces of the lathematical science comnmnity are
to achieve a oraid wnification, then surely we must work together as @ single
wnited force and ut ilize the tools aud methods of science to attack and conquer
these great problems and nysteries of the Universe.
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