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ABSTRACT
In the Cosmological Special Relativity Theory, we study Maxwell equations,
electromagnetic wave equation and function.
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1. Introduction
Our article’s aim is that we make cosmological special theory of relativity.

At first, Robertson-Walker metric is
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Accordingto ACDOM  model, our universe’s k is zero. In this time, if #, is cosmological present time,

k =0,t =1t >> At, At isperiod of matter’s motion 2)

Hence, the proper time is in cosmological present time,

1

dr® = at* —— Q) [ar® + r’d Q]
c

=ar’ - iEQZ(z‘O) [ax? + ay® + dz°]
c

2 2 2
:0,[2(1_%92“0)'/2)' ngdx +ady° +az

3
c at’ ©
In this time,
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Cosmological special theory of relativity’s coordinate transformations are
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Therefore, proper time is
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Hence, velocities are
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In cosmological special theory of relativity(CSTR)’s differential operators are
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The electric charge density o and the electric current density / are
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In CSTR, transformations of the electric charge density and the electric current density are likely as

coordinate transformations are
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2. Electrodynamics in CSTR

The electromagnetic potential A is 4-vector potential.Hence, transformations of A“ are
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In CSTR, electric field £ and magnetic field 5 have to satisfy Maxwell equations of special

relativity theory. Hence, in CSRT, Maxwell equations are likely as special theory of relativity,

V.E= 4o (13-i)

% . § =0 (13-ii)

% X E: = —lﬁ (13-iii)

c o

%x§:l£+4—ﬂf (13-iv)

c ot c
In this time, Eq(13-i) is
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Hence, £ = /_EQ(Z‘O) According to special relativity, 8 = BQ(Z))



Eq(13-ii) is
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Therefore, in CSTR, the electric field E andthe magnetic field B are
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3. Electromagnetic Wave in CSTR

Electromagnetic wave equation is in CSTR,
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Hence, electromagnetic wave equation is
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Hence, electromagnetic wave equation is
1oE 2E=0 (24)
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In CSTR, electromagnetic wave functions are
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According to Maxwell equations are in CSTR,[1]
106, 08, 08B, 108, ,0E, OF 4r
——f =(—=- D, ——* = (=L - —2)Q,) + Qlt) —
c ot oy oz b c ot oz oy ° o' x
106, 0B, &8 108, 0F, oF 4r
— = L ——2)QL,), ——L = < — L)AL ) + Q) —
c ot oz ax)(") c ot (ax 82)(0) (0)c/y
106, 08, 0B 108, 0F, 0OF 4r
——Z = - —X)Q(t,), — 2 = (- 0)Q)+ Q) —/, (27
c ot ox oy ° c ot oy  ox Ocjz()
Where,
10E, 0 v 0 v
—— ={—y(B +L2Q)E, ") -—yB - LQ)E, ) IL,)
c ot oy T T e Ty Iy T R 0
10 v oB.' o
——y(E +20()B.") = X — (B +L2Q(t)E ) IO
C@fy(y . (¢,)8,") {a axy(z (,)E, ") t,)



10 % 0 V, 0B,
——y(E. -0t )B ") ={= —0Q()E ) - —1Q(t 28
o E - 2O, ) = (B, =2 QM )E, ) - k) (28)
Where,[1]
108" 0 % 0 %
—— ={ = (£ +2Qt)B.")-—y(E."-L2Q(t)B ") IO
= o {azy( T (¢,)8,") ay}/( 2 (,)8,") Q7))
)

C
10 % 0 % oE '
—— (B -2t )E.") ={=—y(E. '-2Q(t)B ") - —}Q(t
B, AE, ) = L HE, -8, ) - k)

Ar
+Q(f0)?/y

18 | V. 1 aEXI a 1 1

+Q(z‘o) 4—” /, (29)

Hence, in CSTR, transformations of electromagnetic field are
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In CSTR, electromagnetic wave functions are
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In this time,
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If we compare Eq(34) and Eq(35),
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Where,
/2+m?+n? =1 (37)

4. Conclusion
We know Maxwell equations, electromagnetic wave equations and functions in Cosmological Special

Theory of Relativity.

References

[1]A. Einstein, “ Zur Elektrodynamik bewegter K orper”, Annalen der Physik. 17:891(1905)
[2]Friedman-Lemaitre-Robertson-Walker metric-wikipedia

[3]A.Miller, Albert Einstein’s Special Theory of Relativity(Addison-Wesley Publishing Co., Inc., 1981)
[4]W.Rindler, Special Relativity(2nd ed., Oliver and Boyd, Edinburg,1966)

[5]D.J. Griffith,” Introduction To Electrodynamics”,(2nd ed.,Prentice Hall,Inc.1981)



