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Abstract. On the basis of analyzing the shortcomings of the expanding universe 

model, together with the breakthrough proposal on the nature of the world of matter, 

the author has implemented reconstruction of the different from traditional universe 

model but it is suitable perfectly with the known experimental evidences up to now. 

Thus, the author has find the formula of gravity influence on the red shift of photon in 

the its spread process over the large distances, just as Mr. Hubble has detected 

experimentally. 
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I. Introduction 

When observing the light from the distant galaxies [1], Mr. Hubble has 

discovered that the spectral lines of some characteristic elements are shifted 

toward the red (red shift). 

During the long time after that, people find every ways to explain this 

phenomenon by the different hypothesis [2] such as: The light (photon) 

absorption by dust in the universe  space before coming to the Earth; the ageing of 

the photon in the process spread lead to spontaneous decay, gravitational 

influence on the frequency of the light according to Einstein’s theory of general 

relativity, etc. However, it seems having only the Doppler effect for the light 

sources moving far away, it seems to be the most suitable explanation. And so 

people came to the conclusion: The farther the galaxy, 

the faster moving away as per Hubble's law:  

v = Hr       (1) 

In which, v – the far leaving speed of the galaxy; H – Hubble’s constant; r – the 

distance from the Earth to that galaxy – is “the undeniable empirical 

evidence” for the expanding universe(!?), support for Big Bang theory. However, 

when considering Doppler effect specifically, we can recognize that the redshift z 

first-order rate with the ratio between the far leaving speed v of the galaxy and the 

light speed c: 
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From (2) we find that, because according to the special theory of relativity, v 

< c, so z < 1, however, in fact, they have measured z >> 1 [3], i.e. the far leaving 
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speed of the galaxy seems exceeding the light speed? To try “to rescue” this 

expansion cosmos model, people use the special relativity instead of Newtonian 

mechanics to recalculate the formula (2), but assuming that, the universe 

gravitational field is weak, there may ignored and receive: 
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Meanwhile, will ensure v < c in situations (- 1 <z <∞). In the latter, people 

also know that, using the formula (3) still contains many shortcomings for the 

large redshift (z � ∞), but made the fallacy that: “In the strong gravitational field 

and variable on the large distances in the universe, the meaning of the familiar 

and simple concept as distance and speed have also changed. The question: “a 

very distant galaxy will move with any speed than us" is not strict, not 

correct”(!?) [2]. This matter is really not rigorous! Indeed, based on (3), can see 

that when z � ∞, so v � c and according to (1), which can calculate the distance 

to the most distant  galaxy is only about 13,4 billions years 

of light. And with this interval of time, the Big Bang cannot explain 

at that time why the universe was only a small spot with the Planck’s dimension 

of 10
-35

 m? Maybe so they coined the term "inflationary expansion" without 

reasonable cause at all? 

All matter is that, what we measured experimentally only the redshift z of 

the light from the galaxy, but the longer it away to any size need to be reviewed, 

because it is only subjective reason in a theoretical model is constructed, but 

absolutely not the objective reality.  

Specifically, when z = 1, if according to (2), we must have v = c and after 

replacing H = 73 km/(s.Mpc) to (1), we obtain the distance r ≈ 13 billions years 

of light, evenly, according to the adjusted formula (3), we obtain the distance 

about 7,7 billions light years. While, the methods of measuring the distance in the 

astronomy only access 300 millions light years [4] – is the measure method  

which has been proposed by Mr. Hubble, and the corresponding redshift is still 

very small z ≈ 0,06, i.e. only obtain 6% of the mentioned value. From this 

distance onwards to the largest z value which is measured about 7,51 (far from 

great to ∞) for the galaxy z8_GND_5296 [3], but there was no way to check 

investigate the validity of  (1) as well as (3) any more. So, why did rush to make 

that conclusion? 
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 While that, what is photon itself? How it is influenced when propagating in 

the universe gravitational field, is still the unanswered question from the 

physicists. The influence of gravitation on the frequency of photon as per the 

Einstein’s general relativity seem to bring the opposite effects: the closer the 

strong gravitational field is, the more photon is shifted toward the violet [5, 6, 7]! 

Beside that, the measurement result of checking this effect has not still received 

the consensus of the scientific community [8], while still existing the skeptical 

about the influence of the gravitational field on the frequency of photon, because 

relativity just for confirmed only time to slow down. Once the time slowing 

down, but the frequency is again the oscillation cycles per time unit, the 

measurement device will record the “higher” frequency is understandable? 

However, it is not sure that the frequency of photon has increased in fact? 

Because the frequency is the inverse of the cycle T: 

T
f

1
=       (4) 

While, the cycle is again the period of time between two same states of a 

oscillation process, so the time slowing down also means that the cycle T is 

lengthen more, is right? That is, if photon is also a form of physical entity, the its 

frequency f must be shifted towards the red is reasonable? If the experiment 

proved the photon shifted toward violet? If the experiment proved photon shifted 

toward violet that is the photon's shift toward the red not keep pace with slow 

down of time (cycles) of the pulse measurement device, so in a cycle of rhythm 

pulse of that device there will be more cycles of photons, i.e. the frequency of the 

photon seems to be increased? 

In summary, the doubts surround effects "redshift" of light due to gravity 

was not the end, but on the contrary, will needs to be further elucidated. 

In this topic, by the another approach with the tradition, the author will carry 

out considering specifically: How influence of gravity on photon is and through 

that, will explain its redshift. Don't forget that the similar approach is made by the 

author with “dark matter” in the Report at Rencontres du Vietnam 2013 [9] which 

by that its true nature has been found and the question of the physicists, which has 

existed for 80 years, has been answered too. In the article, the author will ignore 

both the theory of relativity and the Big Bang out, to present new ideas of "The 

New Way for Physics" (NWP) [10]. 
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II. A VIEW  WAY DIFFERENT COMPARED WITH THE MODERN 

PHYSICS 

1. The accepted postulates  

1.1 The universe is infinite, not born, not loss and exists permanent. 

1.2   Considering on the large range, when each galaxy is only considered as 

a physical point (see the figure 1), matter distribution can be considered both 

homogeneous and isotropic with density ρ = const.  

 

1.3 The gravitational interactions between objects in the universe comply 

with the Newton’s law of universal gravitation. However, it has been calculated 

the limited propagation speed of the interaction C. In [10], the author has 

rewritten the interaction potential energy at the time t as per this law as follows: 
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t      (5) 

In here, r(t – τ) – the distance to the gravitational source with the mass of M at the 

time (t – τ), i.e. before the time t considering the duration τ. From here, we can see 

the interaction potential of a body, when approach to a source, is different, when 

it moved far from that source.  

+ When body approaches near to the source of gravitational mass M, we 

have: 
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+ When body run away from source of gravitational mass M, we have: 
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Figure 1. The homogeneous and isotropic universe 
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In here, γ ≈ 6,67x10
-11

 Nm
2
/kg

2
 – is the gravitation constant; r(t) – is the distance 

from the body to the gravitational source at the time t; B – is the ratio of the speed 

v of relative motion between two bodies with propagation speed of gravitational 

interaction between them, denoted C: 

      
C

v
B =       (8) 

Also in [10], the author predicted that maybe C much times larger than the 

light speed c, because anyway the light speed is just the movement speed of the 

“body part" of photon having the structure in the gravitational field of universe 

and must limited by this field. While the speed C related the “field part” of the 

physical object, i.e. the speed of transmitting the gravitational interaction. In the 

future, based on the experimental data, we will determine exactly the value C. 

1.4  Full internal energy and external energy (or called “mechanical energy” 

consisting of kinetic K and potential U energies) for a physical object in the 

closed system is the conserved quantity: 

     =+= outin WWW const    (9) 

     
)(2

2

tr

mMmv
UKWout

γ
+=+=     (10) 

In [11], the author has represented a detailed case of a freely falling body 

with the mass m in gravity of the Earth with mass of M, in which, points out the 

shortcomings when agree unmethodical the potential energy at ground = 0 that 

leads to the as called “conservation law of mechanical energy”, but in fact it is 

only the difference conservation of kinetic energy and potential energy rather than 

sum of them should have been so. 

Because the full energy is conserved, the external energy increase (the 

kinetic energy or potential energy or both), the internal energy will reduce. The 

internal energy reduce synonymous with the physical processes occurring inside 

the object of slowing down or it is often said “the time of slowing down”. This is 

the physical effect occurring when one object moves with the large speed (having 

the large kinetic energy) is referred in the special theory of relativity, or access in 

a strong gravitational field (having the large potential energy) as the consequence 

of the general theory of relativity.  

2. The accepted empirical evidences  
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2.1 The shift effect toward the red of light had been found by  Mr. Hubble 

in 1929 (see the formula (1)), however, with the Hubble universe constant after 

increase precision: H = 73 km/(s.Mpc). 

2.2 The farthest distance in astronomy, which is measured sufficiently 

reliable, is only 12 millions light years thanks to the method of Henrietta Leavitt 

in 1912 [4]. The data corresponding to the large distance to 300 millions years of 

light is used to reference only. The larger distance will not be considered, because 

of without having any measurements is independent with the Hubble’s hypothesis 

(1), 

2.3 Interaction effect is said to be "instantaneous" on the distance of the 

particles are entangled, not limited by the speed of light, also known as "quantum 

entanglement".  

However, considering strictly according to [10], there cannot be any 

exchange process of energy to be allowed to happen immediately. However, the 

word “immediately” that means “very quickly” compared with the light speed 

while the measure devices in the experiment cannot be discovered. It is also the 

empirical evidence to support the postulate 1.3 as above mentioned. 

III. THE UNIVERSE’S GRAVITATIONAL POTENTIAL ENERGY 

FOR PHOTON 

1. The gravitational potential energy of the universe 

The first, we are familiar with the concept of "gravitational potential of 

universe" – this concept in fact is not used in physics, however, essentially, it is 

similar to the concept “gravitational potential” for every objects in Newtonian 

mechanics. Maybe, does only difference is: in the Newtonian mechanics, the 

objects are often considered the material points and are outside together, but in 

here, we are referring to the entire universe, so every objects are considered, 

including the photon, always are inside “gravitational source” that is the entire 

universe (see the Figure 1). Meanwhile, a body at any time,  at any point, for 

example point A, also affected by any galaxies and all form of other distribution 

matter, for example, denoted j = 1, 2, ... ∞, around it in the form of an imaginary 

sphere of radius r, not limited, but approach the infinite (∞), according to 

Postulate 1.1. While that, we can write the Newton’s law of universal gravitation 

for each pair interactions: 
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The gravitation potential energy of this interaction at the point A: 

Aj
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Aj
R

MM
U

γ
=      (12) 

However, due to symmetry recognized in postulate 1.2, total force of all 

other objects of the universe to the body at point A will be exterminated: 

0
1

==∑
∞

=
Σ

j

AjFF      (13) 

Thus, according to the classical physics, the universe gravitational potential 

energy will be 0 and also = 0 at other any points.  

However, according to the “New Way for Physics” (NWP) [10], the concept 

“the total force equals 0” is different from the concept “have not the force” by the 

consumption degree of energy. In the first case, there is still the interaction FAj 

with each object j in the universe, i.e., there is still the external energy for that 

each separate interaction according to (11), so the internal energy of the object  A 

will reduce, although the total force on it equal 0. Thus, the sum of interaction 

external energy cannot be equal 0, due to all of them are transformed from the 

internal energy, because only the full energy of the object is the conserved 

quantity according to the Postulate 1.4. 

In the second case, the external energy naturally must be equal 0, so the 

internal energy will be the biggest. The external energy for interaction has just 

referred, is the “gravitational potential energy” of that body in the gravitational 

field of universe, or may be called briefly as “gravitational potential energy of 

universe”; it can not be 0, but on the contrary, always different from 0: 

0
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To not depend on the specific mass of any object, we will divide 2 sides of 

(14) for the mass MA of the body at the point A and called “universe’s 

gravitational potential” at that point  A: 

 0
11
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However, according to the Postulate 1.2, the universe is homogeneous and 

isotropic, so the “universe’s gravitational potential” (15) will be equal each other 

at every points, thus, there is not necessary to indicate at any point, only put “ψ” 

without the under index. To calculate this gravitational potential, we will use the 

Postulate 1.2 about the matter density of universe ρ = const. While that, in the 

space of globular with the radius R, having the center at the point A (Figure 2), we 

can perform the mass differential dM of the volume differential dV through that 

density ρ: 

dVdM ρ=      (16) 

In this case, we have the differential of gravitational potential: 

r

dV

r

dM
d

γργ
ψ ==      (17) 

Using the Cartesian coordinate system (x, y, z), we have the universe’s 

gravitational potential: 

∫∫∫=
V

r

dV
γρψ      (18) 

Converting (18) to the spherical coordinates with ϕθddrdrdV
2= , we have: 

∫∫∫=
V

drdrd ϕθγρψ  
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Figure 2. The universe’s gravitational potential at the point A 



A NEW APPROACH TO THE REDSHIFT EFFECT OF LIGHT 

 

Created by Vu Huy Toan       4/7/2014 9

From here, we can calculate the universe’s gravitational potential that it also 

equals ∞: 

∞=== 22 RMMU AAA γρπψ     (20) 

Clearly, this matter contradicts to the experimental, so the known biggest 

potential energy is only at the surface of black hole, but at that one, it is not also 

infinite? Moreover, (20) also contradicts to the concept of the finite full energy of 

one object as per the NWP  [10]? Where is the problem? It turns out there is an 

important detail was not included. 

In [10, 12], The author has represented one popular cosmic principle called 

“least-action principle”, according to that, for a physical object to change its 

energy state, the action on it must not be smaller than least effect. Thus, although 

the universe is infinite as per the Postulate 1.1, will exist one distance which the 

impact of the cosmic objects as per (5) do not cause any action onto the energy 

state of the object which is considering. That is the concept “celestial sphere” as 

used in [10], however, in here, it is the part of universe having the effect for the 

object at the point A which we are considering. Thus, in the formula (19) and (20), 

instead of R � ∞, we must use this finite quantity Rt: 

22

tRγρπψ =      (21) 

22

tAAA RMMU γρπψ ==     (22) 

Replacing the matter density:  
3
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4
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to (21) and (22) and rewriting as follows: 
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From now, we will use the formulas (23) and (24) in the calculation and 

notice that for each specific object, the value of the effect radius Rt will be 

different, it not only depends on their big or small gravitational mass but also on 

their rotary frequency any more. In this topic, we are considering the redshift of 

photon, so we will research deeply to photon. In this topic, we are considering the 

redshift of photon, so we will research deeply about itself photon. On the basis of 
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the recorded astronomical data, we will determine the effect radius of photon, 

with notation is Rtp, and must remember that photon is the structure consisting of 

electron and positron rotate around common center with certain period [13]. 

2. The difference of universe’s gravitational potential of photon 

Thus, considering the influence of universe on photon is also similar on the 

other objects, it is only the inside limit of sphere with the radius of Rtp which is 

considering (see the Figure 3a), corresponding to the mass of the photon mph = 

2me ≈ 1,8x10
-30

 kg [14].  

 

However, there is different from the other objects, photon move with the 

light speed c ≈ 300.000 km/s, so the effect radius Rtp surrounding it also moves 

with the same speed but at the time t’ > t (see the Figure 3b). This happens 

because the parts which are outside the effect radius as per the movement 

direction of photon at time t, will appear inside effect radius when photon moves 

into it at time t’, and contrary, the parts which are inside the effect radius, contrary 

to the direction of photon motion at time t, will appear outside that radius when 

photon running away from it at time t’ later. I.e. the concept “the sphere with 

radius Rtp” is the mathematics symbol, not attached to it a number of specific 

material, that is simply understood within it must be a matter with density ρ 

according to Postulate 1.2. We will call that distance is “effect radius of universe” 

of photon.  

Although photon “is” in the center of the sphere with the effect radius Rtp, 

but action of the matter quantities distributing in that sphere on photon is not the 

same. Also similar to every form of matter with the gravitational mass which 

moving in the gravitational field, photon is affected by the amount of material in 

the same its moving direction greater than by amount of matter in the opposite 

direction. That is the fact which the author has referred in [6]. Specifically, the 

Figure 3. Part of universe having the effect for photon 

Rtp 

mph 

Rtp 

mph 

a) at t b) at t’ > t 

c c 

x 
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z 

y 
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sphere with the effect radius Rtp can be divided into 2 hemispheres as per the 

moving direction of photon (be crossed) as described on the Figure 4a. For a right 

hemisphere with the mass ½ MRt, as per the movement direction of photon, we 

can apply the expression (6) combine with (23) and have: 

( ) )1()(

2

4

3
)(

BtrR
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t
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−−
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γ
π

ψ     (25) 

 

In here, r (t) is the distance on which photon run after the time duration t, since 

emitting from a certain galaxy; B is determined as per (8), however, replacing v = 

c. we can write (25) as per the convenience form: 
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with:  RtRt MM
8

3~ π
=      (27) 

is the mass of an equivalent matter point of each hemisphere, but at a distance of 

Rtp as shown in the Figure 4b. This is the equivalent model at any time, not just at 

a given time, because the distances between photon and 2 mass RtM
~

 that are equal 

and equals Rtp; what to change here is the spread of other gravitational field. From 

(26) and (27), the gravitational potential of a right hemisphere on photon is 

equivalent with the gravitational potential at the distance Rtp from an object with 

the mass RtM
~

. Similarly, for a left hemisphere, we can apply the expression (7) 

combine with (23) and have: 
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From (26) and (28), we can find when without the movement (r(t) = 0 and B 

= 0), the gravitational potential of 2 hemispheres at that time is the same, so their 

difference naturally must be 0. Because disparities between 2 gravitational 

= r 
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m 
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tpR
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a) b)

Hình 4. Model of the universe’s gravitational potential acted on photon  
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potential appear when photon move causes the difference in the interaction 

gravitational potential of the universe on it, i.e. appearing the change of external 

energy of photon in the movement process. This reminds us remember about 

experiment of the motion of photon from a certain height on the surface of the 

Earth, i.e. from where the gravitational field weak to the place a gravitational field 

stronger. But the change of external energy of photon unavoidable must lead to 

the change of internal energy of it as per the direction of the full energy 

conservation (see the Postulate 1.4). The result is that we have disparities of 

gravitational potential of the universe for photon:  

)()()( ttt −+ −=∆ ψψψ  
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trR
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Note that we are looking at the universe on large scales, i.e. the distance 

traveled by light measured in millions of light years, for example in the 

experimental measurements of the Hubble redshift, the minimum distance is size 

3 million light years. So, if satisfying the condition: 

     BRtp << r(t) and r(t) << Rtp,     (30) 

we can write (29) in the approximate form: 
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tr
R

M
t

tp

Rtγ
ψ =∆      (31) 

On the other hand, from (29) can see the reasonableness of Postulate 1.3. 

Clearly if B ~ 1, there is not difference with what the gravitational potential of the 

universe bring a minus sign "–"? Means that the photon will be translated shifted 

towards violet, contrary to empirical redshift? To yield redshift, there is no way 

other than B must be less than 1 lot, i.e. condition (30) must be satisfy. We can 

rewrite (31) under the form of the matter density ρ and the universe effect radius 

of photon Rtp with the note that the mass RtM
~

will be calculated as per (27): 

)()( 2 trRt tpγρπψ =∆      (32) 

With the increase of this gravitational potential of universe, photon (with the 

gravitational mass equal 2 times of the mass of electron: mph = 2me ≈ 1,82x10
-30

 

kg [14]) will increase the potential energy is: 

)(2)(2)( 2 trRmtmtU tpeeph γρπψ =∆=∆    (33) 

3. The gravitational redshift of photon 
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It can be seen, due to a potential increase according to (33), the internal 

energy of the photon will decrease a corresponding amount, resulting in a 

reduction in the frequency or wavelength elongated – we say "photons moving 

toward red". We will calculate particular this shift. According to the expression of 

the wavelength shift (2), we can translate into an equivalent frequency shift: 

r

r

f

ff
z

−
= 0      (34) 

Multiply both numerator and denominator of (34) by the constant Planck h, we 

have: 

r

r

hf

hfhf
z

−
= 0      (35) 

With the note that: 00 ε=hf  and rrhf ε=  – are the energy quantas of the initial and 

after that photon, at the distance r(t) as per the formula of Planck. Essentially, this 

is the energy that photon can exchange in the interaction with the other material 

form, in which there is the measurement device in the experimental [15]; it is 

transformed from the internal energy part of photon. We can rewrite (35) as 

follows: 

r

rz
ε

εε −
= 0      (36) 

From (36), we remark that, there is the difference of energy above the 

numerator is due to the internal energy part of photon has been converted to the 

potential energy for it that we have just calculated above in accordance with the 

general case (29), or in the particular case as per (33), make its energy must 

reduce from ε0 to εr and respectively the frequency reduce down from f0 to fr. 

Thus, we can write: 

rph tU εε −=∆ 0)(      (37) 

Divide both numerator and denominator of (37) for εr, we have: 
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Collating (38) with (36), we can write: 

r

ph tU
z

ε

)(∆
=      (39) 

Replacing (33) into (39), we have the expression for calculating the redshift: 
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From here, we can see that, if multiplying 2 sides of (40) with the light speed c, 

we will have the Hubble’s law (1): 
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with:     
r

tpe Rcm
H

ε
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is the Hubble constant, but now, it has been demonstrated over the cosmological 

constants which not simply experimental measure results. As mentioned above, 

the universe’s effect radius of photon depend on its frequency, so from (42), we 

can have the conclusion that, in the narrow range, when the condition (30) is 

satisfied, we can express this ratio through the Hubble constant:  

)(tHrcz =      (43) 

I.e. to ensure H is the constant, the universe’s gravitational effect radius for 

photon Rtp must be the covariate quantity together with its interaction energy εr: 

Photon have the much bigger interaction energy, the universe’s gravitational 

effect radius of it is much bigger.  

The remarkable matter is, the expression (40) is completely suitable to the 

experimental for redshift observed in the astronomic and multiplying with the 

constant c at (41), as well as (43), it does not change the nature of thing, the 

redshift of photon is caused by the change of the universe’s gravitational potential 

of photon. The identical of product "cz" with the speed of leaving far away  v of 

the galaxies according to the Doppler effect (2) only pure inference is not 

empirical evidence. However, do not forget that, to obtain the expression (40), we 

have to accept the restrictive assumption (30) at a distance r (t) is not too small, 

but not too big; this means the redshift range of z is not too small, nor too big. 

Then, the linear dependence as per (40), or as per (1) just can be guaranteed. In 

fact, when measured redshift beyond the scope of this too large, will appear 

nonlinear factors not under (1) any more, should have to accept non-linear 

dependence (3) to "linearize" the Hubble law (1). Besides, accepting the galaxies 

moving with speed approximately the speed of light is indeed unusual, because as 

we know, to accelerate a few very tiny protons, has a mass only 10
-27

 kg but had 

to spend so much energy, and even giant accelerator machine. While the mass of 
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one galaxy must be bigger than 10
70

 times of that mass, so really that is the 

problem need to consider again strictly?  

But the problem will be different if here is not related to the Doppler effect, 

the so-called linear dependence of rate on distance according to (1) must be or not 

ensure? Indeed, the linear dependence of redshift according to (40) only in a 

narrow range, even in the most general case, the expression (29) tells us that the 

gravitational attraction of universe on photons is a nonlinear function of the 

distance, especially when r (t) just approaching to the length equal the finite effect 

radius RTP of universe, the universe's gravitational potential has already tended 

progress to ∞. This means that the redshift is a nonlinear function of the distance 

and also towards ∞. However, based on the accepted experiments 2.2, the formula 

(40) is suitable in the distance under 300 million light years and thus enough to 

confirm the its correctness. In the bigger range, necessary to have the 

measurement data dependable, convince and exact, so, the author has not 

implemented to continue calculating. 

In addition, there is another fact must be recognized that before the establish 

his law (1), Mr. Hubble has received the results of the experimental redshift of 

galaxies scattered and not quite finished strictly followed seemed straight (1) as 

shown in Figure 5 [2]. The cause of this large scattering somehow did not see 

mentioned? Look in the figure can seen very clearly, such at 1 Mpc distance 

(which was later readjusted to 6,7 Mpc vetted by the measurement method of the 

Hubble), the speed of the galaxy can vary in a wide range: from 100 to 900 km / 

s? That is equivalent to redshift z from 0,00033 to 0,003 is calculated according to 

(2)? 

 

Figure 5 In fact, the red shift not only depends on the distance, but also on 

other factors. 
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That's not to mention the fact that there are other galaxies in the near 

distance, about 0,25 Mpc (equivalent to 1,7 Mpc after adjustment), not running 

away but running close, because when compared with the vertical axis is the 

speed axis, we can see the data lie under point 0, i.e. the negative speed - the 

equivalent of "violet shift"? 

But now, with the redshift law as per (40), we can see the cause of this large 

scatter that is because of involvement of matter density ρ. This matter density 

only is assumed to be uniform and isotropic on large range and are average 

values, rather than specific values in a certain area, a certain direction. Therefore, 

the light comes from galaxies that lie in the areas having the matter density ρ 

larger, will shifts more toward red and vice versa. And yet, to obtain (40), we 

have to make conditions (30) when the distance to the galaxy should not be 

smaller than BRtp; so when this condition is not satisfied, the change of 

gravitational potential as per (29) will have negative sign "–" so after replace it 

into the expression for calculation of the shift z, will have negative value "–", i.e. 

shift toward violet, instead of red as seen in the results of the experimental 

measurement of Hubble is a perfect fit. 

4. The cosmic background radiation  

Cosmic background radiation is believed the light emitted at time of 400,000 

years after the Big Bang and is remained until today and due to universe 

expansion should only remaining "residual radiation" under the electromagnetic 

wave form with wavelength from millimeter to a few tens of centimeters. Arno 

Penzias in 1964 and Robert Wilson by chance discovered the short waves the 

same in all directions with the same size of such wavelength, corresponding to a 

black body radiation spectrum has a temperature of about 3
o
K. It is identical with 

the microwave background radiation above and considered that it was one of three 

experiments support the Big Bang theory. 

Empirical on redshift as we have seen not due to running away of galaxies, 

but simply as a reduction in the internal energy of the photon when it spread over 

a large distance, under the action of the universe's gravitational potential, leading 

to reduced its frequency. The nearer the radius Rtp, the bigger the redshift of 

photon to the degree of only the short wavelength and certainly is isotropic for the 

observers lead to misunderstand to “background radiation due to Big Bang”. Only 

need look again at the Figure 1, we will understand this matter: The light from the 

inside surface of the "celestial sphere" with radius Rt respect to its center A, in 
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which is the observer, is homogeneous and isotropic about the aspect of redshift. 

As for 3
o
K temperature, we can see that, that's average temperature caused by all 

forms of matter in thermodynamic equilibrium inside the sphere with a radius 

equal to the effect  radius of universe. 

5. Conclusion 

Stemming from a other view, taking into account the gravitational potential 

of universe acting on photon does not the same in the direction of motion and 

opposite to the its direction of motion, the author has found the formula for 

calculating the redshift fits perfectly with the experimental observations but not 

need explaining by the Doppler effect any more. Moreover, the finiteness of the 

universe’s effect radius is also the basis to explain the phenomenon of isotropic 

background radiation corresponding to the average temperature of the universe 

3
o
K. 

From this perspective, even though the universe is infinite, but the part of the 

observable universe is always finite just inside the effect radius of photon, 

because the photon starting from the galaxy farther than that radius, or has lost all 

interaction energy before came to us, or came to us but the interaction energy is 

not enough. In other words, for each observer in each of the different places in the 

universe will exist a celestial sphere at a effect radius corresponding to its; that 

matter there anything else exist of "the multi world" that some physicists are 

saying no? 

The new findings about the influence of the universe's gravitational potential 

on the light redshift actually pose a challenge to the Big Bang theory and the 

concept of "dark energy", because when the universe did not expanded, there is no 

reason for it "expand accelerate" anymore. I.e. this is the indirect way to remove 

74% unnecessary “dark energy”. Together with the Report [9] of the author for 

the dark matter, this article puts an end for the thing called “dark” accounting to 

96% of universe and opens a new research direction for the cosmology. 
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