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Abstract

Along with presently the believed black holes that are expected to be formed by gravitational collapse of a massive star, there may exist
primordial evolving black holes. By absorbing the hidden vacuum energy primordial evolving black holes become massive. Planck mass
can be considered as the basic mass of any black hole and can be called as the baby Planckion. Very high temperature of the baby
Planckion is the only heat source for the evolving black holes or evolving Planckion’s decreasing temperature. Considering the current
cosmic microwave back ground temperature as a quantum gravitational effect of the evolving primordial cosmic black hole, general theo-
ry of relativity and quantum mechanics can be combined into a ‘scale independent” true unified model of quantum gravity. Considering
cosmic black hole’s light speed rotation and galactic revolution, observed galactic rotational curves can be understood. In the past, de-
creasing high cosmic black hole temperature forced hydrogen atom to emit increasing photon energy resulting in the observed redshift.
Aged super novae dimming may be due to the effect of past high cosmic black hole temperature. As cosmic time passes, decreasing cur-
rent cosmic black hole temperature makes hydrogen atom to emit increased quanta of energy causing the future redshift. In future, with
reference to the laboratory hydrogen atom, decreasing current cosmic temperature and measured rate of increase in emitted photon ener-
gy - true rate of future cosmic expansion can be understood. With reference to the decreasing current Hubble constant and decreasing
current cosmic black hole temperature, true rate of future cosmic expansion can also be understood. Foundations of Quantum mechanics
and General theory of relativity may be reviewed in this unified way.
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Redshift, Galactic Rotational Curves.

1. Introduction

History of modern cosmology is very interesting. At first in 1916
Einstein proposed an intellectual but unsuccessful static model of
cosmology with the famous ‘lambda term’ and science community
forced him to abandon the term. Later in 1920s Friedmann pro-
posed an expanding model of cosmology and was recognized only
after Hubble’s work on the galactic redshift (Hubble, E.P 1947).
Without reaching any other part of the universe, Friedmann boldly
proposed that universe looks the same from any part of the uni-
verse! In this regard in 1988 S.W. Hawking suggested that, there is
no scientific evidence to Friedmann’s second assumption and it is
being believed only on modesty (Hawking S.W 1988, p.25). Very
unfortunate thing is that, so far science and technology could not
provide a single clue in support of this assumption. If so, one can
certainly doubt the output physics and consequences of Friedmann
cosmology. In 1948 Fred Hoyle proposed ‘steady state cosmology’
and was found to be insightful. At the same time in 1948 Gamow
proposed hot big bang model of expanding cosmology and was
not recognized by the science community (Alpher R.A et al 1948).
In 1964 unexpectedly hot big bang model got a great evidence (A.
Penzias 1978). In 2000, cosmologists again unexpectedly pro-
posed accelerating model of cosmology with distant super novae
dimming against a normally expected ‘decelerating model of hot
big bang’. Most surprising thing is that so far no telescope or
particle accelerator provided evidence to the indirectly confirmed

‘dark energy’ of the accelerating model of the universe. Another
interesting thing is that, the abandoned lambda term has been re-
considered by the science community to understand the existence
of dark energy. In this long journey the very interesting thing is
that, the subject of cosmology was largely influenced by Hubble’s
interpretations on galactic redshift. Here the authors would like to
stress the fact that, without measuring and confirming the ‘actual’
galaxy receding, it may not be reasonable to confirm the Hubble’s
redshift interpretation, the current cosmic acceleration and the
existence of dark energy. In 1947 Hubble himself thought for an
alternative explanation for understanding the observed galactic
redshifts. Another unfortunate thing is that so far no single param-
eter of modern cosmology has been obtained from the standard
microscopic physics. Since 1980s ‘cosmic inflation’ is so widely
accepted that it is often taken as an established fact. The idea is
that the geometry and uniformity of the cosmos were established
during an intense early growth spurt. But very shocking news is
that, some of the creators of the inflation theory, like Paul J. Stein-
hardt, are having second thoughts. As the original theory has been
developed, cracks have appeared in its logical foundations (Stein-
hardt, Paul J 2011). Various proposals are being circulated for
ways to fix or replace it. Quantum cosmology is a field attempting
to study the effect of quantum mechanics on the formation of the
universe, or its early evolution, especially just after the Big Bang.
It can be suggested that the subject of modern cosmology (Saul
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Perlmutter 2011, David N. Spergel et al 2013) is completely based
on distant observations and is open for in-depth discussion.

2. Three great facts of cosmology and to
reinterpret the galactic redshift

The 3 great facts of cosmology were: galactic redshift, cosmic
microwave background radiation temperature and super novae
dimming. It is very important to note that, 1) If it is true that gal-
axy constitutes so many stars, each star constitutes so many hy-
drogen atoms and light is coming from the excited electron of
galactic hydrogen atom, then considering redshift as an index of
‘whole galaxy' receding may not be reasonable. 2) Increased red-
shifts and increased distances forced Edwin Hubble to propose the
Hubble’s law. Even then, merely by estimating galaxy distance
and without measuring galaxy receding speed, one cannot verify
its acceleration. Clearly speaking: two mistakes are being possible
here. i) Assumed galaxy receding speed is not being measured and
not being confirmed. ii) Without measuring and confirming the
galaxy receding speed, how can one say and confirm that its re-
ceding speed is increasing and accelerating? 3) If light is coming
from the atoms of the gigantic galaxy, then instead of wavelength
difference, in terms of ‘quantum of energy’ redshift can also be
interpreted as an index of the galactic cosmological atomic ‘light
emission mechanism’. 4) According to standard cosmology, since
decoupling, the temperature of the CMBR temperature has
dropped by a factor of roughly 1100 due to the expansion of the
universe. As the universe expands, the CMB photons are
redshifted, making the radiation's temperature inversely propor-
tional to a parameter called the universe's scale factor. If Ty is the

temperature of the CMB and z is the observed redshift, then
Ty =(1+2)2.725K where (1+z) is known as the universal scale

factor. Extending this concept, it can also be possible to guess that
emitted quantum of energy is inversely proportional to the cosmic
back ground temperature. If so aged and distant super novae dim-
ming effect can also be considered as a result of high CBR tem-
perature. In 1947 Hubble himself stated that (Hubble, E.P 1947,
p.166-167): “We may predict with confidence that the 200 inch
will tell us whether the red shifts must be accepted as evidence of
a rapidly expanding universe, or attributed to some new principle
in nature. Whatever may be the answer, the result may be wel-
comed as another major contribution to the exploration of the
universe”.

2.1. Black hole cosmology — the scale independent true
quantum gravity replica

Most of the modern physicists believe that, 1) Quantum gravita-
tional effects (Ashtekar 1986, Hawking S W 1987, Carlo Rovelli
2011, Schwarz, John H 2007, Maité Dupuis et al 2012) are ex-
tremely weak and cannot be tested in any ground based laboratory
operating under low energy scales. 2) As the laboratory experi-
mental energy scale increases and approaches the Planck scale,
quantum gravitational effects become stronger and their results
can be observed and measured. Some of the other modern physi-
cists believe that, during the cosmic evolution, Planck scale quan-
tum gravitational interactions might have an observable effect on
the current observable cosmological phenomena. In this context,
the later proposal seems to have more impact on the observable
universal laboratory. Clearly speaking, with respect to the Planck
scale early universal laboratory, current universe can be consid-
ered as a low energy scale laboratory. If so, cosmological quantum
gravity can be considered as the scale independent model. If one is
willing to consider the current observable universe as a low energy
scale operating laboratory, currently believed cosmic microwave
back ground temperature can be considered as the low energy
quantum gravitational effect. At any time in the past, i.e as the
operating energy scale was assumed to be increasing; past high
cosmic back ground temperature can be considered as the high

energy quantum gravitational effect. Thinking in this way, starting
from the Planck scale and with reference to the decreasing magni-
tude of cosmic back ground temperature, quantum gravity can be
considered as a scale independent model and the universe can be
considered as the best quantum gravitational object.

3. Major shortcomings of modern cosmology

The basic shortcomings of modern cosmology can be expressed as

follows.

1) No direct observational evidence to Friedmann’s second as-
sumption. We believe it only on the grounds of modesty.
Really if there was a ‘big bang’ in the past, with reference to
formation of the big bang as predicted by general theory of
relativity and with reference to the cosmic expansion that
takes place simultaneously in all directions at a uniform rate at
that time about the point of big bang - ‘point’ of big bang can
be considered as the centre or characteristic reference point of
cosmic expansion in all directions. In this case, saying that
there is no preferred direction in the expanding universe - may
not be correct.

2) When Friedmann’s cosmology was taking its final shape,
black hole physics was in its beginning stage. Recent observa-
tions confirm the light speed rotation of black holes. So far no
theoretical proof is available for cosmic non-rotation. So far
no experimental or observational evidence is available for su-
per luminal rotation speed of any celestial object. By consider-
ing ‘black hole geometry’ as the ‘eternal cosmic geometry’
and by assuming ‘constant light speed rotation” with Hubble
constant as angular velocity, throughout the cosmic evolution,
at any time the currently believed cosmic “critical density’ can
be shown to be the cosmic black hole’s eternal ‘mass density’.
If so it is possible to suggest that, there is no theoretical base
in Friedmann’s ‘critical density’ concept and the ‘matter den-
sity’ classification scheme. Clearly speaking, when the cur-
rently believed ‘critical density’ itself represents the mass den-
sity of a light speed rotating black hole universe and as there is
no observational or experimental evidence to Friedmann’s se-
cond assumption, the density classification scheme of
Friedmann cosmology must be reviewed at fundamental level.

3) No theoretical base in considering the Hubble’s constant
merely as the cosmic expansion parameter. With coefficient of

unity, if one is willing to consider (C/Ho) as a characteristic

length, then based on elementary dimensional analysis it is
very simple to show that, dimensions of H; are rad/sec and

thus with a coefficient of unity and with reference to the char-
acteristic light speed, Hy can be considered as cosmic angular

velocity. Note that, in any case if length coefficient is less than
unity or greater than unity, ‘Hubble length’ may lose its physi-
cal identity.

4) ‘Rate of decrease in current ‘Hubble’s constant’ can be con-
sidered as a measure of current cosmic ‘rate of expansion’. If
rate of decrease in current ‘Hubble’s constant is very small
and is beyond the scope of current experimental verification,
then the two possible states are: a) current ‘Hubble’s constant
is decreasing at a very slow rate and current universe is ex-
panding at a very slow rate and b) at present there is no ‘ob-
servable’ cosmic expansion or acceleration. The same ap-
proach can be applied to the current CMBR temperature.

5) By substituting the geometric mean mass of (cs/ZGHO) and

1/hc/G in the famous Hawking’s black hole temperature for-

mula automatically the observed 2.725 K can be fitted very
accurately (David N. Spergel et al 2013, Hawking SW 1975).
Standard cosmology is silent in this regard.

6) No comparative and relational study in between Friedmann
cosmology, Mach’s principle and microscopic physical phe-
nomena.
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7) No direct observational evidence to the current galaxy reced-
ing and current cosmic expansion. Similarly no direct observa-
tional evidence for the current cosmic acceleration and the
dark energy.

4. Evolving black holes and their geometric
horizons

Very recently S.W. Hawking modified his Black hole theory
(Hawking SW 2014) with “Apparent horizons”. This brought a
serious confusion among the black hole physicists and whole sci-
ence community. In his words: “There is no escape from a black
hole in classical theory. Quantum theory, however, enables energy
and information to escape from a black hole”. He admits that, a
full explanation of the process would require a theory that success-
fully merges gravity with the other fundamental forces of nature.
But that is a goal that has eluded physicists for nearly a century.
However ‘the correct treatment’- ‘remains a mystery’. Abhas
Mitra (Mitra A 2000) has shown that true black holes can never
form. In his opinion the so-called black holes observed by astron-
omers are actually radiation pressure supported Eternally Collaps-
ing Objects (ECOs). These balls of fire are so hot that even neu-
trons and protons melt there and whose outward radiation pressure
balances the inward pull of gravity to arrest a catastrophic collapse
before any Black Hole or ‘singularity’ would actually form.

Now the fundamental question to be answered is- Will any black
hole exists without its event horizon? In author’s opinion — the
answer is “yes”. By considering Hawking’s view and Abhas
Mitra’s view, if one is willing to replace the “event horizon” with
“geometric horizon”, black holes can be considered as real ‘very
hot celestial quantum objects’ with emission of electromagnetic
energy under extreme gravitational attraction. Along with the
presently believed black holes that are expected to be formed by
gravitational collapse of a massive star, there may exist primordial
very hot evolving black holes and their origin may be interlinked
with the Planck scale. During their evolution, by absorbing the
hidden vacuum energy primordial evolving black holes become
massive. As they grow their temperature will decrease. Clearly
speaking their temperature is inversely proportional to the square
root of their mass and the Planck mass. Whereas, with reference to
hawking black hole’s temperature formula, collapsing black hole’s
temperature is inversely proportional to the mass of the black hole
only. This is a very important point to be noted. Baby Planckion’s
high temperature was the only heat source for the evolving
Planckions’ decreasing temperature. Extending this proposal, the
current universe can be considered as a huge evolving black hole
of radius equal to the current Hubble length and temperature equal
to the current cosmic microwave back ground temperature 2.725
kelvin. In reality one may see or may not see a black hole, but by
considering the whole ‘observable universe’ as a huge primordial

evolving black hole, many interesting things will come into review.

4.1. To understand the growing geometric boundary of
a growing black hole

Generally any living or non-living object is being identified by its
shape. In our daily life generally it is observed that any animal or
fruit or human being (from birth to death) grows with closed
boundaries (irregular shapes also can have a closed boundary). An
apple grows like an apple. An elephant grows like an elephant. A

plant grows like a plant. A human being grows like a human being.

As their shape is being maintained continuously throughout their
life time they won’t change their respective identities. These are
the observed biological facts. From these observed facts it can be
suggested that “growth™ or “expansion” can be possible with a
closed boundary. Thinking that nature loves symmetry, in a heu-
ristic approach in this paper authors assume that any black hole
possesses a (growing) structural boundary by which its physical
structure always seems to be identified as a (growing) black hole.
Such type of boundary can be called as the growing geometric

boundary of the growing black hole. Planck mass can be consid-
ered as the primordial very hot baby black hole. It can be consid-
ered as the seed of any growing black hole and can be called as the
baby Planckion.

4.2. Natural non-escaping of a freely falling body

A freely falling body attains light speed when it reaches the black
hole surface. At the same time it completely loses its shape and
size due to black holes surface gravity and high temperature. The
moment it reaches the light speed, (in a highly deformed state) it
stats escaping from the black hole geometric horizon. Due to high
surface gravity, its light speed escape velocity becomes zero with-
in a short span. By any strange control mechanism if it is able to
maintain its shape, size and light speed (against the black hole
surface gravity and temperature), then certainly it will escape from
the black hole geometric horizon.

4.3. Natural escaping of photon

Being a quantum mechanical object even though surface gravity is
high photon will escape from the massive Planckion’s geometric
horizon. Clearly speaking during its escape from the massive
Planckion’s geometric horizon, photon may lose energy due to
massive Planckion’s surface gravity and show gravitational red-
shift but it will not lose its speed. Thus with increasing redshift
photon will continue its journey until its energy becomes zero and
redshift reaches infinity. For a photon moving towards the mas-
sive Planckion’s horizon, its speed remaining constant it experi-
ences gravitational blue shift and again speed remaining constant
it leaves the massive Planckion’s horizon by losing its acquired
energy by gravitational redshift. Compared to the photon that orig-
inates from the black hole, photon that enters and leaves the black
hole will make a long journey.

5. The classical limits of force and power

Without considering the current notion of black hole physics,
Schwarzschild radius of black hole can be estimated with the

characteristic limiting force of magnitude(c4/G). The outstand-

ing problem in particle physics today is the inclusion of gravity in
a single, unified quantum theory of all the fundamental interac-
tions. Particle physicists have long suggested that the four ob-
served fundamental forces of nature (the gravitational, electro-
magnetic, weak nuclear and strong nuclear forces) are separate,
low energy manifestations of what was once a single force at
times close to the Big Bang. It is postulated that as the universe
expanded and cooled, this single force gradually broke down into
the four separate interactions as observed today. However, unifica-
tion theories that seek to unify the force of gravity with all the
other forces (Theories of Everything) remain elusive, as the gravi-
tational interaction lacks a quantum formulation.

To unify cosmology, quantum mechanics and the four observed
fundamental cosmological interactions — certainly a ‘unified force’

is required. In this connection (c4/G) can be considered as the

classical force limit. Similarly (CS/G) can be considered as the
classical power limit. If it is true that ¢ and G are fundamental
physical constants in physics, then (04/G) and (CS/G) can also

be considered as fundamental compound physical constants. These
classical limits are more powerful than the Uncertainty limit. Note

that by considering the classical force limit (c4/G), the famous

Planck mass can be obtained.
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5.1. Simple applications of (04/6) can be stated as fol-

lows.

a) Magnitude of force of attraction or repulsion between any two
charged particles never crosses (c 4/G ) .

b) Magnitude of gravitational force of attraction between any two
massive bodies never crosses (c 4/G ) .

¢) Magnitude of mechanical force on a revolving/rotating body
never crosses (c 4/(3 ) .

d) Magnitude of electromagnetic force on a revolving body never
Crosses (c 4/G ) .

5.2. Simple applications of (c5/G) can be stated as fol-

lows.

a) Mechanical power never crosses (cS/G)

b) Electromagnetic power never crosses (CS/G)
¢) Thermal radiation power never crosses (CS/G)

d) Gravitational radiation power never crosses (c5/G)

6. To derive the Planck mass

So far no theoretical model proposed a derivation for the Planck
mass. Two derive the Planck mass the following two conditions
can be given a chance.

Assuming that gravitational force of attraction between two

Planck particles of mass (M Pl ) separated by a minimum distance
(rmin) be:

4
L2 G
"min
With reference to wave mechanics, let
h
27.min = Ap| = 2
7T-Fmin = 4Pl L'M . } )

Here, Ap| represents the wavelength associated with the Planck

mass. With these two assumed conditions Planck mass can be
obtained as follows.

hc hc
Mp| = «f% = \/Gj 3)

7. Schwarzschild radius of a black hole

The 4 basic physical properties of a rotating black hole are its
mass, size, angular velocity and temperature. Without going deep
into the mathematics of black hole physics in the following sub-
sections an attempt is made to understand and fit the black hole
radius and temperature.

In all directions if a force of magnitude (04 /G) acts on the mass-
energy content of the assumed celestial body it approaches a min-

imum radius of (GM /c2) in the following way. Origin of the fore

(c4 /G ) may be due to self-weight or internal attraction or exter-

nal compression.

2
Mc GM
T @

Fmin = (c4/G) ) 02

If no force (of zero magnitude) acts on the mass content M of the
assumed massive body, its radius becomes infinity.

With reference to the average magnitude of [O"ZJE;: , the
presently believed Schwarzschild radius can be obtained as
(R),, = Tcz . 2G2/I

(c /ZG) c
This proposal is very simple and seems to be different from the
existing concepts of General theory of relativity.

®)

8. Temperature of a growing Planckion or
evolving black hole

At any time, the growing Planckion’s thermal energy density can
be estimated with the following assumption or conjecture. With
this (classical) conjecture, Hawking’s quantum mechanical black
hole temperature formula (Hawking SW 1975) for Planck mass
can be obtained. To prove it, it is a must to measure the mass, size
and temperature of any black hole. With reference to the current
comic microwave back ground temperature and current Hubble
length it can be verified!

2
4(4r 3\ _ M¢cC
aly’ | —R{ |2 —— 6

t ( 3 t) 57607 ©
Here, (M¢,R;.T¢) represent the instantaneous mass, radius and

temperature of the growing black hole or growing Planckion re-
spectively. With respect to the compound radiation constant

P ké he .
a=z——>- and the Planck mass Mp| =,/—, above relation
15 53,3 G
takes the following simple form.
e

Ti=— —— 7

t 87rkBG4¢Mp|Mt )
Here, M p; represents the baby Planckion mass. It is similar to
the expression derived by S.W. Hawking for the black hole tem-
perature with a change in the mass of the black hole. According
Hawking, temperature of a black hole is given by the following
famous relation.

hc3

Tg="r—
B " 8rkgGMp
Here, (Mg .Tg ) represent the mass and temperature of the black

®)

hole respectively. Note that, so far Hawking’s proposal is not veri-
fied and not confirmed by any of the advanced astrophysical ob-
servations or Large Hadron Collider experiments (Steven B. Gid-
dings et al 2002, F. Belgiorno et al 2010). It is being believed
based on the advanced quantum mechanical theoretical and math-
ematical formulations. Now, above relation can be re-expressed as
follows.

3
M hc
roo [V [ ©)
Mp | 8zkgGMy

At the Planck scale,

3

h

Tp=— o (10)
87kgGM pj
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Here, Tpy represents the baby Planckion temperature. At Planck

scale, proposed view of black hole temperature and Hawking’s
view of black hole temperature seems to be the same. Baby
Planckion mass possesses a very high temperature and can be
considered as a very hot fire ball.

9. Understanding the origin of galactic black
hole masses

Now it can be suggested that, beginning from the Planck scale,
high temperature Planckion is growing by absorbing the vacuum
energy. During its evolution as it is absorbing the vacuum energy,
its mass and size both will increase and hence its temperature will
decrease. As its temperature decreases, its vacuum energy absorp-
tion capacity decreases and hence its growth rate decreases with
increasing mass or decreasing temperature. During cosmic evolu-
tion, as time passes, Planckion will grow and its growth rate de-
creases with its decreasing temperature. Very high temperature of
the baby Planckion is the heat source for the evolving Planckion
temperature. Note that, there is no other internal mechanism for
the assumed temperature of any evolving black hole or evolving
Planckion. Proceeding further, growing Planckion can be consid-
ered as the seed and center of any galaxy. With reference to the
Compton wavelength of nucleon and electron two semi stable
massive Planckions can be estimated in the following.

Case 1: Nucleon and its Compton wave length

During cosmic evolution, as time passes at one particular instant,
mass density of the growing Planckion approaches the nucleon
and its Compton wavelength. Clearly speaking,

1 3\t
Mtcz[‘ths) = mn02 dr| _h_ (11)
3 3 {mpc
Where my, represents the mass of nucleon. If so the mass of the
heavy Planckion can be obtained as follows.

3
% mp

t SGamrA{ - \/gm,%
This can be compared with the current estimates of black hole
masses and the Chandrasekhar mass limit =2.88x10% kg (S.
Chandrasekhar 1931). From relation (7) its corresponding temper-

~1.3x10% kg. 12)

; 1
ature can be estimated to be 7.32x10M! K. Note that this tempera-

ture is sufficient to heat the black hole’s surrounding matter that is
expected to emit X-rays.

Case 2: Electron and its Compton wave length

During cosmic evolution, as time passes at one particular instant,
mass density of the growing Planckion approaches the electron
and its Compton wavelength. Clearly speaking,

-1
-1 3
Mtcz[gRtgj :>mec2 dmf b (13)
3 3\ mgC

Where mg represents the mass of electron. If so the mass of the
heavy Planckion can be obtained as follows.

33 3
A M
~ [C L TP L 43841030 kg, (14)
t 3 4 2
8G "mg \/gme
This can be compared with the current assumed galactic black
hole masses. From relation (7) its corresponding temperature can

8

be estimated to be 4.0x10° K.

10. Black hole cosmology — the true quantum
gravity replica

Combining quantum mechanics and general theory of relativity is
a very typical issue and needs conceptual fine tuning and more
sophisticated technology. By considering the subject of ‘black
hole cosmology’ as a key branch of the quantum gravity, many
fundamental issues of theoretical and observational cosmology
can be understood. To consider the subject of black hole cosmolo-
gy as the quantum gravitational cosmology it is imperative to con-
sider the following two concepts.

1) To consider the current cosmic microwave back ground tem-
perature as a quantum gravitational effect of the evolving pri-
mordial cosmic black hole automatically general theory of rel-
ativity and quantum mechanics can be combined into a ‘scale
independent’ true unified model of quantum gravity. By con-
sidering the ‘Planck mass’ as the initial mass of the baby Hub-
ble volume, past and current physical and thermal parameters
of the cosmic black hole can be understood. Current rate of
cosmic black hole expansion is being stopped by the micro-
scopic quantum mechanical lengths. To understand the ground
reality of current cosmic rate of expansion, sensitivity and ac-
curacy of current methods of estimating the magnitudes of
current CMBR temperature and current Hubble constant must
be improved and alternative methods must be developed.

2) If it is true that galaxy constitutes so many stars, each star
constitutes so many hydrogen atoms and light is coming from
the excited electron of galactic hydrogen atom, then consider-
ing redshift as an index of 'whole galaxy' receding may not be
reasonable. During cosmic evolution, at any time in the past ,
in hydrogen atom emitted photon energy was always inversely
proportional to the CMBR temperature. Thus past light emit-
ted from older galaxy’s excited hydrogen atom will show red-
shift with reference to the current laboratory data. As cosmic
time passes, in future, the absolute rate of cosmic expansion
can be understood by observing the rate of increase in the
magnitude of photon energy emitted from laboratory hydrogen
atom. Aged super novae dimming may be due to the effect of
high cosmic back ground temperature.

Considering the Planck scale, past, current and future thermal and
physical parameters of the evolving universe can be quantified.
Similarly by considering the Compton wavelength of proton or
pion, current Hubble length can be fitted. To implement the Planck
scale and Quantum mechanics in cosmology it is necessary to
implement ‘quantum gravity’ in cosmology. One of the main diffi-
culties of quantum gravity is that quantum gravitational effects are
only expected to become apparent only near the Planck scale but
not at ordinary energy scales. Present notion is that, “with current
science and technology it is impossible to test the predictions of
quantum gravity at low energy scales”. Physics has proceeded by
a series of “successive approximations” allowing more and more
accurate predictions over a wider and wider range of phenomena.
Anyhow if theoretical predictions are not in line with the observa-
tions, then either observations has to be interpreted in a different
manner or theory has to be modified as per the observations. If
one is willing to consider the evolving distance cosmic back
ground as the base of quantum gravity, then automatically ‘the
scale’ problem can be eliminated. Combining general relativity
and quantum mechanics requires dynamic space-time structure
with quantum effects at all energy scales. Procedure involved in
this new approach can be understood in the following way.

1) If one is willing to consider the cosmic microwave back
ground temperature as a quantum gravitational effect of the
evolving universe one may be able to stand on the unified
highway.

2) Moving further if one is willing to consider the CMBR tem-
perature as the characteristic temperature of the evolving pri-
mordial cosmic black hole one may be able to run on the uni-
fied highway.
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3) Proceeding further if one is willing to consider the primordial
cosmic black hole as an evolving and light speed rotating
black hole with angular velocity identical with the Hubble
constant, one may be able to identify the destiny on the unified
highway.

4) Proceeding further and further, if one is willing to consider the
current black hole universe as decelerating (as suggested by
hot big bang model), one may be able to reach the destiny on
the unified highway.

Thus based on the quantum gravitational back ground, it is possi-

ble to show that,

a) From the beginning of Planck scale, universe is a growing and
light speed rotating black hole.

b) Considering the geometric mean mass of Planck mass and the
current cosmic black hole mass — current cosmic back ground
temperature can be estimated accurately.

¢) Current rate of cosmic black hole expansion is being stopped
by the microscopic quantum mechanical lengths.

d) As cosmic time passes, decreasing back ground cosmic black
hole temperature makes hydrogen atom to emit increased
quanta of energy causing the observed redshift. In future, with
reference to current laboratory hydrogen atom, decreasing cur-
rent cosmic temperature and measured rate of increase in emit-
ted photon energy - true rate of (current and future) cosmic
expansion can be understood.

e) Cosmic light speed rotation certainly leads to galactic revolu-
tion about the cosmic black hole center. Along with the mass
of galaxy, galactic cosmological revolution speed plays a vital
role in understanding the galaxy rotation curve. With reference
to the MOND results (Milgrom, M 1983, Martin Bojowald
2012), and considering the galactic revolving speed V ¢ about

the center of the cosmic black hole (that rotates at light speed),
rotational speed of a star in any galaxy can be represented

asvg = 4EM VgHo) . Advantage of this proposal is that, qual-

itatively reasons for the constancy of the galactic rotational
curves can be understood and by knowing the galactic mass
and star’s rotational speed, quantitatively galactic revolving
speed and hence radial distance between galaxy and the cos-
mic black hole center can be estimated.
Proposed current cosmic deceleration can be understood and veri-
fied in the following way. Modern cosmologists believe that the
rate of the change of the Hubble constant describes how fast/slow
the Hubble constant changes over time and this rate does not tell if
the Universe is currently expanding. This logic seems to be mis-
leading. In authors opinion, if magnitude of past Hubble's constant
was higher than the current magnitude then magnitude of past

(c¢/H¢ ) will be smaller than the current Hubble length (c/Hg) . If
so rate of the decrease of the Hubble constant can be considered as
a true index of rate of increase in Hubble length and thus with
reference to Hubble length, rate of the decrease of the Hubble
constant can be considered as a true index of cosmic rate of ex-
pansion. Proceeding further - in future, certainly with reference to

current Hubble's constant, d (c/HO)/dt gives the true cosmic rate

of expansion. Same logic can be applied to cosmic back ground
temperature also. Clearly speaking d (To)/dt gives the true cos-

mic rate of expansion. To understand the ground reality, sensitivity
and accuracy of current methods of estimating the magnitudes of

(HgandTg) must be improved. Need of new mathematical
methods & techniques, computer simulations, advanced engineer-

ing skills seem to be essential in this direction.

11. Results and discussion

11.1. Important results

a) Physical measurements of the black hole universe.

If it is assumed that, from the beginning of the Planck scale, uni-
verse always rotates at light speed with angular velocity identical
to the corresponding Hubble constant,

At the Planck scale,

3

2GM c c
Rp| ;TPI and Hpj = —=
c Rpi  2GMpy

(15)

Where, (M pI-Rp1.Hp| ) represent the Planck scale mass, radius

and Hubble constant respectively. At any time in the past,

3

267'\2/” and Hy ;i~ (16)

Rt = =
c Rt 26M;

Where, (M¢,Ry,Ht ) represent the past mass, radius and Hubble

constant respectively. At present,
3
2GM
Ro = 20 and Hozi; ¢
c Rop 2GMg

A7)

Where, (Mg.Rg.Hg) represent the past mass, radius and Hubble

constant respectively.
b) Temperature of the evolving black hole universe At the Planck
scale,

he3

~ = 18
87kgGM pj (18)

Tpl
Where, Tp] represents the Planck scale cosmic black hole’s tem-
perature. At any time in the past,

N hc3 . h c3
 87kgGM(Mp|  47kp | 26 (MM py

- hyHtHpj

4r7kpg

Ty
(19)

Where, Tt represents the past cosmic black hole’s temperature. At
present,

hc3

To= . h 03
0" erkga (MoMp  47kp | 26 (MM py

_hJHoHpy

B 4rkpg

(20)

Where, Tg represents the current cosmic black hole’s temperature.

From this relation current Hubble’s constant can be expressed and
fitted in the following way.

~(47rkBT0j2 1 N(4nkBT0]2 2GM py
S Hp & 3 (21)

= 66.893 km/sec/Mpc.

This is matching with the current estimations of the Hubble’s con-
stant (David N. Spergel et al 2013):
{(67.80+£0.77), (68.1 +1.2 )} km/sec/Mpc. Thus from now onwards,
CMBR temperature can be called as ‘Comic Black Hole’s Ther-
mal Radiation’ temperature. If current rate of decrease in Hq is
small very and is beyond the scope of observational or experi-
mental detection — for the whole cosmic black hole as Hgq practi-
cally remains constant, its corresponding thermal energy density
will be the same throughout its volume. This may be the reason

for the observed ‘isotropic’ nature of the current CMB radiation.
At any time in the past,

Te . [Ht

—=. (22)
To \Ho

One interesting thing is that, at any given time,

87GaT,' _8rGa( T _87Ga( h [ H2

3HX* © 3¢ | H? ) 3c¢® \4xk, ) | 167* (23)

=5.5262x107°
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Based on this observation and with reference to the observed
CMBR anisotropy, it is possible to guess that,

H2c2 -1
l (3 tc J T, 2 5.5262x10°°T,

I

T, ~ | 8zGaT?

H2c2 -1 (24)
O o[ 3 | ¢ 2552624107,
T, | 8zGaT,

At present, T =133 xK . Qualitatively this can be compared with

the current observed (David N. Spergel et al 2013) temperature
fluctuations of 6T =570 K. From this it can be suggested that, at

any time, the CMB anisotropy is directly proportional to the CMB

temperature at that time. Alternatively it can be suggested that, at

any time, CMB isotropy is inversely proportional to the CMB

temperature at that time.

¢) Matter density in the evolving black hole universe At the
Planck scale,

aT|§1|
PPl =| T
c

Where, pp| represents the Planck scale cosmic black hole’s mat-
ter density. At any time in the past,

ol ] 55 e ]

Where, ot represents the past cosmic black hole’s matter density.
At present,

oporf o 28 o ol | 25

3

(25)

(26)

(27)

=6.53 ><10732gram /cm

Where, pp represents the current cosmic black hole’s matter den-

sity. Note that almost (70 to 80) % of the galaxies is in the form of
elliptical and spiral galaxies. For spiral galaxies, mass-to-light

ratio is and for elliptical galaxies 77h61 =10+2. For

nhal =9+1

our galaxy inner part ’7h61 ~6+2. Thus the average 77h61 is very

close to 9. Based on the average mass-to-light ratio for elliptical
and spiral galaxies present matter density can be expressed with
the following relation.

(Pm )0 =15x10"32 nhg gram/em®

Here, n= <M> <M> and hg = 0.68.
L galaxy L /sun

Corresponding matter density is close to 6.24 x 10" gram/cm®
and can be compared with the above proposed magnitude of 6.5 x
10732 gram/cm®.

d) Galactic rotational curves in the current black hole universe.
With reference to the MOND results, empirically rotational speed
of a star is being represented as

vg =4GMag

(28)

(29)

Where ag =(1.2+0.3) 10710 m sec™2

mass of galaxy. In the light speed rotating black hole universe,
1) The acceleration constant ag is not a constant but a variable

and depends on the galactic revolving speed about the center
of the light speed rotating black hole universe.

2) Its magnitude can be assumed to be proportional to the current
Hubble constant and can be called as the cosmological galactic
acceleration.

zCHO/Zﬂ, and M is the

3) By considering the galactic revolving speed Vg about the
center of the cosmic black hole, magnitude of (cHg) can be
assumed to vary as

(Vg/c)(cHO);(VgHO);ag ;rgHg. (30)

where g is the distance between the galaxy and the cosmic cen-

ter. Thus authors replace the empirical acceleration constant ag
with (a variable) cosmological galactic acceleration, ag =VgHp.

Now rotational speed of a star in any galaxy can be represented as
follows.

v =4GM (Vg Ho) ;‘}fGMrgHg (31)

Here if it is assumed that, galaxies under observation possesses a
cosmological revolving speed in the range 0.1 to 0.25 times the
speed of light currently observed all galactic rotational speeds can
be fitted well. If current H = 68 km/sec/Mpc,

10 10 2

m.sec 2 and m.sec”

10

cHg =6.8x10" 0.1(cHp)=0.66x10"

0.25(CHO);1.65><10_ m.sec 2. Advantage of this proposal is

that, by knowing the galactic mass and rotational speeds of its

stars, galactic revolving speed and hence distance between galaxy

and the cosmic black hole center can be estimated. This is for
further study. It is true that this proposal is

1) Qualitatively suitable for understanding the galactic rotation
curves in the light of light speed cosmic rotation.

2) By knowing the galactic rotational speeds quantitatively suita-
ble for estimating the galactic cosmological revolution speed
and distance from the cosmic center.

e) Galactic redshift in the evolving black hole universe.

Observed galactic redshift can be understood in the following way.

Bo 4 Tt
—=—=—=(zg9+1
Bt 40 To (z0+1) (32)
so=E0-Et A=A Tt-To
Et 40 To

Here, E; is the energy of emitted photon from the galactic hy-
drogen atom and Eg is the corresponding energy in the laboratory.
4 |s the wave length of emitted and received photon from the
galactic hydrogen atom and % is the corresponding wave length
in the laboratory. T; is the cosmic temperature at the time when
the photon was emitted and T is the current cosmic temperature
and z is the current redshift.

At any time in the past - in support of the proposed cosmological
red shift interpretation, in hydrogen atom, total energy of electron
in n™" orbit can be expressed as follows.

(B = 2|
T T, )327%62h2n?

- [Ho _e'm
~ \H, 327%Zh%n?

Where -1 2 3, From laboratory point of view, above concept

(33)

can be understood in the following way. After some time in future,

=i B By (34)
EU EO

Here, E¢ is the energy of photon emitted from laboratory hydro-

gen atom after some time in future. Eq Is the energy of current

photon emitted from laboratory hydrogen atom. z¢ is the redshift

of laboratory hydrogen atom after some time in future. In future -
within the scope of experimental accuracy of laboratory hydrogen

atoms redshift - [d (z )/dt] can be considered as a true index of

absolute rate of cosmic expansion. It can be understood from
table-1 in the following way.
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Table 1: To Understand the True Nature of Cosmic Expansion

Nature of change Nature of cosmic expansion

( ) Increasing Acceleration

d(zf Constant Uniform rate

dt Decreasing Deceleration
Zero Zero

f) To understand the galactic revolution and receding.

As the universe is growing and always rotating at alight speed, at
any time, any galaxy will have revolution speed as well as reced-
ing speed simultaneously and both can be expressed in the follow-
ing way.

v 'y H
= = [czr
( 9 )revolution Rt gt

g Is the distance between galaxy and the cosmic center, R; is

(35)

the cosmic radius at time t and rg <[Rt =:j
t

r f
(vg) ~|fo |dRe g |d| c (36)
receding Ry ) dt Ry Jdt \ H¢
At present,
r
9
\% =~ < |c=ryH 37
(g)revolution [ROJC fghio 37)
r rqH
(Vg) A = 9 dRiog 9 0 i i (38)
receding Rp ) dt ¢ Jdt{Hg

g) Strange microscopic quantum mechanical result.
To a great surprise it is noticed that,

[][ﬁ ] e? )

2 2

c c 4megmeC 2

Here, mg,m represent the rest masses of electron and proton

respectively and Mg = c3/ZGH0. if one is willing to consider that

the current black hole universe is decelerating and reaching a point
of no expansion, i.e. saturation of expansion, above relation can be
expressed as follows.

2G WS fmpme _ e2

c? 47rgomec2

(40)

Where Mg zc3/ZGHS and Hg can be called as the saturated
Hubble constant. If so to a great accuracy, Hg = 67.53 km/sec/Mpc.
Proceeding further, if one is willing to consider ‘half the magni-

tude of classical radius of electron’ as the Compton wavelength of
charged Pion (H. Yukawa 1935), then

G ?MS fmpme N A

41
3 o (41)

If so, Hg = 67.0 km/sec/Mpc. clearly speaking, when the magnitude

of Hubble constant reaches 67 km/sec/Mpc, quantum mechanical-
ly rate of expansion of the black hole universe becomes zero and
there may be no further expansion! This is an interesting result of
the combined study of black hole cosmology and quantum me-
chanics.

11.2. Discussion

Please note that, so far no ground based experiment directly con-

firmed.

a) The Hubble’s redshift based increase in photon wave-
length/loss in photon energy.

b) The actual galaxy receding speed and galaxy acceleration as
per the Hubble’s law.

C) The existence of dark energy or dark matter. (Clearly speaking
nobody is sure about the detection of dark energy and dark
matter with the known experimental techniques).

d) The basic physically observable characteristics of dark energy.
Similarly no ground based experiment directly confirmed the
basic physically observable characteristics of dark matter.

€) The current magnitudes and applications of dark matter con-
tent, dark energy content and the observable cosmic matter
content. Thus so far no body quantified the distance cosmic
back ground.

Not only that, so far

f) Nobody explained the real picture of big bang, nobody quanti-
fied the big bang and nobody considered the point of big bang
as a characteristic reference point of cosmic expansion in all
directions.

g) Nobody explained the role of dark energy/dark matter in the
primordial nucleo-synthesis.

h) No theoretical/experimental proof is available for cosmic non-
rotation. Similarly no theoretical proof is available for cosmic
or celestial bodies super luminal rotational speeds.

i) No cosmic parameter has been obtained from the microscopic
physics theoretically.

J) Hawking’s black hole temperature formula (in its derived
form) is not verified and not confirmed by any of the advanced
astrophysical observations or Large Hadron Collider experi-
ments.

k) No theoretical model or no experimental result disproved the
model of black hole cosmology.

12. Conclusion

Based on the above concepts, logics, results and data fitting- it can

be suggested that,

1) Along with presently the believed black holes that are ex-
pected to be formed by gravitational collapse of a massive star,
there may exist primordial evolving black holes.

2) During their evolution, by absorbing the hidden vacuum ener-
gy primordial evolving black holes become massive.

3) Planck mass can be considered as the basic mass of any black
hole and can be called as the baby Planckion. Very high tem-
perature of the baby Planckion is the only heat source for the
evolving black holes or evolving Planckion’s decreasing tem-
perature.

4) Evolving black hole or evolving Planckion temperature is
inversely proportional to the square root of the baby Planckion
mass and its evolving mass.

5) Any evolving black hole or evolving Planckion is a hot fire
ball and can emit electromagnetic radiation.

6) Current cosmic microwave back ground temperature can be
considered as the quantum gravitational effect of the evolving
primordial cosmic black hole and thus starting from the Planck
scale, the foundations of Quantum mechanics and General
theory of relativity may be reviewed in a unified manner.

7) Observed galactic redshift and distant super novae dimming,
both can be considered as the results of past high cosmic tem-
perature dependent light emission mechanism and by consid-
ering the future redshift of the ‘laboratory’ hydrogen atom, the
true rate of future cosmic expansion can be understood. To
understand the ground reality of the future cosmic rate of ex-
pansion, sensitivity and accuracy of current methods of esti-

mating the magnitudes of (Hg and Tg) must be improved.

8) Considering the light speed rotation of the cosmic black hole,
galactic rotational curves can be understood and there by the
concept of ‘dark matter’ can be relinquished.

9) Until the confirmation of right cosmology, black hole cosmol-
ogy (Pathria, R. K 1972, Good, I. J 1972, Smolin, L 2004,
Zhang, Tianxi 2010, Andy Gardner et al 2010, Chul-Moon
Yoo et al 2013, Michael E. McCulloch 2014, Poplawski, N. J
2014, U. V. S. Seshavatharam 2014) can be given equal priori-
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ty along with the presently believed standard cosmology and
there by the concept of ‘dark energy’ can be relinquished.

10) A recurrent criticism of inflation is that the invoked inflation
field does not correspond to any known physical field and that
its potential energy curve seems to be an ad hoc means to ac-
commodate almost any data obtainable. Anyhow, with refer-
ence to the past and current Hubble volumes, and by compar-
ing the concepts, results and outcomes that can be obtained
with the proposed model of black hole cosmology, in coming
future, the need of inflation can be reviewed.
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