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An examination of modern cosmology with
special theory of relativity

Kim YoungCheol kyceye@gmail.com

Because | felt paradox from the universe's age explanation from current cosmology, | have
calculated the universe's age to compare with it based on special relativity. As result, | found
another cosmology in spite they must converge when in the flat and the constantly expanding
universe. The remarkable point is result of the special relativistic calculation seems as if an
accelerating expansion than the current calculation. If the data analysis results are consistent with
the calculation then they would correct an old error of cosmology, or if consistent with current
cosmology then they would be important evidences of the unique point of the current cosmology.
However, my theoretical conclusion is that my calculation is an examination for any kind cosmology
for the case of flat and constant expansion. Therefore, the current cosmology must be verified its
validity because this implies that the theory includes some unproven assumption.
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cosmology, special relativity, accelerating expansion, examination
1 Begining

Unfortunately, my English is not so good, so | attached Korean original text after English translation
as reference

A discussion about a paradoxial problem of modern cosmology happened in a chatting. | pointed
out a paradox of the current cosmological explanation, 13.8 billion light-years of observable
universe size and the 13.8 billion years of universe's age. The source of the light reached 27.6
billion light-years away when the light from 13.8 billion light-years reached to us. He answered
that it is actual official explanation, but | could not find any actual explanation about that
phenomenon. Unfortunately, | do not have deep knowledge about current general relativity theory
and cosmolog so | felt the necessity of compare calculation about the appearances of the
expanding universe by the special relativistic and common-sense.
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The back ground postulates were simple.
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The first, big bang is a centerless explosion, and it looks like an observer centered explosion, to
every observer who is settled relative to the cosmic microwave background in this universe.
Ry g2 ZA0| gl ZE0|0, B E SAL0)| Chol HTHAH 2= HX|ot O] 22| BE XA XIS S
He =2 ot ZYZ HoIct

The second, the centerless explosion is an explosion in a higher dimensional space, and the
observed phenomenon in this universe is a projection of it.
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The third, the projection to this universe of the explosion in higher dimensional, matches with the
physics of this universe.
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Simply speaking, | assumed that the observable universe is flat and constantly expanding,so that it
is able to explain with common-sense and special relativity theory.
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And, | have used fact in the calculation that the apparent velocity and the actual velocity are
different. From the observer's view, when sending light to the 1 second away position, he can see
the shining things after 2 second, by the round-trip time of light. and when sending to the 2
second away, It takes 4 seconds to look the shining things. This is common-sense. When ruler have
sufficient length and is installed in the space, and receiving the data of the light passing through,
then the data transmission is done by speed of light, the apparent speed of light is half of real
speed. By this phenomenon, it also requires 27.6 billion observing years to get 13.8 billion light-
years distance place for the object moving in light speed, so it also points the paradox of the
current cosmology theory. By the common-sense, the ruler can measure any object slower than
light, so the apparent speed can be determined for every real speed.
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Let's begin calculation with this assumption and phenomenon. | searched redshift formula of the
current cosmology to compare with result and found that it is describing the space such as an
expanding medium. The result of the calculation will show the whether the concept of expanding
space may be derived naturally from special relativity.
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2 Calculation

Let speed of light ¢, real velociyt v_r, apparent velocity v_I, distance | then, the apprent velociyt is
determined as dividing | by observed time of getting distance |. Thus,
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(%i3) EqO:v_|I=1/(/c+I/v_r);
Eq1: solve(EqO,v_I);

file:///home/kyc/ % EB%AC%B8%EC%84%9C/%EC%IA%BO%EC%A3%BCWHEB%AT %A0/letter_e.html 2/7



2016. 1. 20. letter_e

Eq2: solve(EqO,v_r);
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(%03) [v_r—-—-vl__c]

doppler formula by special relativity
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(%i4) r_dop :sqrt((c+v)/(c-v));
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The apparent time speed of the moving away object is reciprocal of doppler redshift formula from
the definition of frequency.
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(%i5) time_visart((c-v)/(c+v));
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v+c

The doppler formula follows real speed, so substitute the velocity with apparent velocity to the
formula, to get the doppler formula of apparent speed and apprent tim e speed.
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(%i7) 1/sart(1-2=v_l/c);
sqrt(1-2*v_l/c);
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As assumption, universe expands constantly, so apparent distance is by multiply of the apparent
velocity with the universe's age. And, as the maximum of apparent speed is the half of light speed,
so it is rewritable to | which is relative distance from earth to the observable edge of universe. The
doppler formula of apparent speed can be rewritten to that of the apparent distance, and the
formula of apparent time speed is replaced with the formula which indicates the age of the
observed place.
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(%i9) doppler_s: 1/sqrt(1-1);
sqrt(1-1);
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these are the redshift and the age formula by special relativity.
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The redshift formula of current cosmology is as follow.
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(%i10) g_now/g_then;

g_now
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(4010) g_then

Changing its shape as the distance from the earth.
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(%i11) doppler_g:1/(1-1);
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It is unclear whether | is the actual distance or the apparent distance. Known as the actual distance
in the current cosmology as mentioned in the introduction. There is no distinct concept of the
apparent distance apart.

Putting by side, in all non-zero distance
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(%i12) doppler_s < doppler_g;
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The structure seems quite resemble, but the value differences become bigger depending on the
distance. The new formula was obtained by assumption of constant expansion, but it seems as if
an accelerating expansion than the current formula.

Expanding two formula to Taylor series to compare the close range feature.
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(%i14) taylor(doppler_s,|,0,7);
taylor( doppler_g,l, 0, 7);
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The apparent distance | of the new formula is as follows in original.
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(%i15) I=v_I/(c/2).
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So, it is well approximated to the non-relativistic Doppler formula at close range
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(%i16) subst(l=v_1/(c/2),1+1/2);
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In the current cosmology formula, the size of the observable universe must be same to real size of
universe. This implies a paradox.
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In close range, the Hubble constant h_c can be used to express non-relativistic redshift with
distance.
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(%i19) h_c=v_r/l o;
14+v_r/c;
term1 : subst(v_r=h_c*| o,1+v _r/c);
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In the special relativistic formula, | is calculated by dividing the distance by the apparent size of the

universe. And, the apparent size of the universe is half of the real sizei.e. t_a * c/ 2, so assign it to
the approximation formula in the local area.
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(%i21) |_o/(t_a*c/2);
term?2 : subst(l=|_o/(t_ax*c/2),1+1/2);
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Obtain the age of the universe from the two formula
F Aoz 29| LIO|Z H51H

(%i22) solve(terml1=term2,t_a);

(h022) [ta= —]

It is basically same with current cosmology. Interpreting this, the result says that the light from the
near end of the universe has been regarded as departed 13.8 billion years ago, but in fact it has
departed 6.9 billion years ago in earth time. However, the light is came from the beginning
universe according to the age formula.
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(%i23) 1+z=sqrt(1-1);
(%023) z+1=+1-1

Or

(%i24) 1+z=sqrt(g_now/g_then);

g_now

%024 1=
(ho24) z+ g_then

a new cosmology has born.
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The result of calculation confirmed no internal contradiction, thu
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3 Discussion

Beginning from simple postulate resulted in establishment of another different cosmology. One of
them is wrong. The results are worrying.
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From the aesthetic point,

The wavelength of the light from beyond the horizon of the universe by the new formula is not
defined because it become imaginary value which is a familiar form in relativity theory. However,
the current cosmological form is lacking in that aspect.
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4 Conclusion

The new expression shows distinct redshift characteristic of apparently accelerating expansion than
the current cosmological result. And it shows the brighter luminance of far galaxy, and bigger size
of far galaxy.
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The whether of right or wrong will be determined by the analysis of observed data, In fact, the new
expression is the direct application of Hubble's law and conventional physics, so it is an
examination for any cosmology of flat and constant expansion universe.
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Therefore, it shows possibility of serious flaw in the current cosmology. The possibility of causes are
various, and | do not know. But | suspect that the 'surface of balloon' model is not a good
assumption for the centerless explosion.
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