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An examination of modern cosmology with
special theory of relativity

Kim YoungCheol kyceye@gmail.com

Because | felt a paradox about the age of the universe of modern cosmology, | have calculated the
universe's age to compare with it based on special relativity. As result, | found another cosmology
model that is consistent with current cosmology in a flat and constantly expanding Universe.
Theoretically, my calculation is an examination for any kind cosmology for the case of flat and
constant expansion.
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cosmology, special relativity, 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.
T2 J2{st AlLtS e HiE 7HE 2 A8 gict

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.
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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) EqQO:v_I=1/(/c+l/v_r);
Eq1: solve(EqO,v_I);
Eqg2: solve(EqO,v_r);

file:///home/kyc/ % EB % AC%B8%EC%84%9C/%EC%IA%BO%EC%A3%BCHEB%AT % A0/ letter_e3.html 2/7



2016. 2. 21. letter_e3

(%o1) w.l= %
e

\ _crur

(ho2) [v_l= wrtec c]

\ _c-ul
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doppler formula by special relativity
SAYTIE H S22 Ao2 R

(%i4) r_dop : sart((c+v)/(c-v));

v+c
cC—

(%04)

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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(%05)

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_I/c);
sqrt(1-2*v_l/c);

1
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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);
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sqrt(1-1);

(%08)

V1=1
(%09) 1 -1

these are the redshift and the age formula by special relativity.
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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.

Expanding the formula to Taylor series to see the close range feature.
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(%i10) taylor( doppler s,1,0,7);
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The apparent distance | of the new formula is as follows in original.
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(%i11) I=v_1/(c/2);
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So, it is well approximated to the non-relativistic Doppler formula at close range
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(%i12) subst(l=v_I/(c/2),1+1/2);
v_l
(%o12) T +1

In close range, the Hubble constant h_c can be used to express non-relativistic redshift with
distance.
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(%i15) h_c=v_r/l o;
14+v_r/c;
term1 : subst(v_r=h_c*| o,1+v _r/c);

(%013) h c= =
Lo

(%o014) % +1
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(%015) % +1

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 size i.e. t_a * c/ 2, so assign it to
the approximation formula in the local area.
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(%i17) |_o/(t_a*c/2);
term2 : subst(l=l_o/(t_a*c/2),1+1/2);

(o16) Lo
c-t_a
l_o
(%o17) +1
c-t_a

Obtain the age of the universe from the two formula
FAoZ 39| LIO|E F5tH

(%i18) solve(term1=term2,t_a);

(%o18) [t.a— ﬁ]

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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(%i19) 1+z=sqrt(1-1);
(%019) z+1=+41-1

The redshift formula of current cosmology is as follow.
ol RF=0| HMIHO|A2 Of2 2t 2Tt

(%i20) g_now/g_then;

g_now

%020
(ho20) g_then

Interpreting the expression obtained by special relativity.
S4 MTjZO2 7ot ALS FfAle

(%i23) g_now =T_ax*c
g_then =sart(1-)*T_ax*c;
1/sart(1-1)=g_now/g_then;
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(%021) g now=c-T_a
(%022) g then=c-+/1—-1-T a

1
(1023) _ g-now

1-1 g_then

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

There is a possibility that the centerless explosion always needs the concept of the balloon surface
in higher dimensional space, so ignoring this may result in intrinsic contradiction. Worrying this, |
thought that if it is possible to explain the centerless explosion without higher dimensional space
expansion depiction, then the integrity of the initial assumption may be proved.
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Therefore, | decided to transform the initial assumption as follows:
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First. Universe was a point.

Second. That point was the point of superposition of all possible inertial frame points which have
the same physics.

Third. All inertial frame points were equivalent.

Fourth. Therefore, the superposition of all the inertial frame points should collapse according to the
time, because they have relative speed to each other. That is expansion.

AR, 5= o HO|ULE

A, O Y2 22| 20| st 2E Thst A 452 SHEO0I

=
o 2 —

AR 1 2E A 452 ssottt

S, ebA], 2ot 2 2HdA HE0 S22 ME AU £t JLB 2 Ao SE0f et S AEi7t

S35t = marsict

These assumptions were improvised to preserve the validity of the initial assumptions. But, they can
logically depict the centerless explosion with assumptions of Bigbang itself, assumptions of special
relativity and just one more assumption of equality in one point. In the first place that all inertial
frame points were equivalent, so the apparent shape of the universe at all of its points was same,
and there was no separate center. It is deriving the conclusion that there is no reason for change
after the collapse, logically. Notes, In this model, it is possible to question whether the universe's
looking shape is same from the new inertial frame points after the collapse. The answer is not
available theoretically yet, but denied by observation of anisotropy of CMB.
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So adding the fact by observations. Since the collapse of the first point, the equality also collapsed,
so newly emerged inertial frame points are not equal to first points.
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Fifth. Inertial frame points are divided into two kind. The all equal prime inertial frame points that
converge to the first point at infinitesimal age of universe. And, sub inertial frame points that do
not converge to one point at the beginning, those became possible by the expansion of the space.
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This simple model indicates completely flat universe because their is no center, and shares identical
figure of universe from any prime inertial frame point because they were all equal at the beginning.
Because all inertial frame points are equal so it explains the constantly expanding universe.
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Therefore, the original simple assumption which is a direct variation of this assumption is just, it is
not missing any essential assumption. so, this calculation will be a basic examination for any future
cosmology.
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4 Conclusion

| showed in this paper that with only special relativity, a basic cosmology may be built. This may
looks as a special case of the cosmology based on general relativity, but When do not match, it is
suggesting the need to interpret the meaning.
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Unless a theory replace the special relativity, the formulas presented here will be a basic
examination for the future cosmologies in flat and constantly expanding case.
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