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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

dr?

+ *dQ?
[1—kr2 o ]

1
dr? =dtt ——Q° ()
C

@

Accordingto ACDM model, our universe’s k is zero. In this time, if t, is cosmological time[6],

k=0,t=t >> At, At isperiod of matter’s motion
Hence, the proper time is in cosmological time,

dr’* =dt —%Qz ) [dr’ + r'd Q)]
c

1
=dt’ -—Q° () [dx" +dy’ +dz"]
Cc

2 dx’ +dy’ +dz’
dt?

=dt a—c—iﬂz V), V
In this time,

dt =dt,dx = Q )dx,dy = Q¢ dy,dz = Q¢ )z
Cosmological special theory of relativity’s coordinate transformations are

— — \%¢ —_ \%
ct =ct=yect%2QE)xXN=yct+—2QE)x'QE))
C C

Xx=xQt) =y & v,QE ) ) =y Qt)x +v,Q )t
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Iy — R v 2
Y—Q(to)y—y _Q(to)y, Ly =1/ :I_—V%Qz(to) (5)
z=Q¢)z=z"'=Q¢)z" d c

Therefore, proper time is

= 1
dr’ =dt’ - —[dx’ +dy’ +dz”]
C

1
=dtt ——Q° ) [dx" +dy” +dz”]
&}

1
=dtf-—Q' ) [dx "+dy *+dz *]
C

-0 1 _ _ _
=dt F——[dx *+dy *+dz *] (6)
C

Hence, velocities are

dx _v = V_%v, v o= dx'
e~ O ) Troat
1+ 2V 1y
2 X 0
C
dy .. _ v,® _dy'
ac T aey T ar
7/0-+ c2 VX VO)
dz v ,_dz'
_— = Z: B ,VZ - (7)
dt O ) dt'
7/(]-—'_ 2 VX!VO)
C

In cosmological special theory of relativity(CSTR)’s differential operators are

10 _10_ 30 g, o,
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Hence,

1 &? =, 1 0 1 o . o 0 .
= -V =S - —— {7+ &V + &)
c? ot*? c? ot OF t,) Ox oy oz
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1 0 1 0 0
= oo ) ) o))
c’ ot Q t) ox"' oy oz'

The electric charge density o and the electric current density 7 are

‘Ll

7= P ,J =cp=cyp, i =j=pu, i=12,3

In CSTR, transformations of the electric charge density and the electric current density are likely as

coordinate transformations are

cp=cp= 7/(C,0'+—OQ(§)) )= }/C,O'Jr—OQ(tO' t))

3 =1Q6) =70 *v,Q6)P ) =7 QL)1 ¥ v,QE)p"

3, =615 =3, '=Q¢)5, " { 2
1 =Q¢)] =3 '=Q¢)] c

2. ELECTRODYNAMICS IN CSTR

The electromagnetic potential A* is 4-vector potential.Hence, transformations of A* are

b=¢=y¢* OQtO =y@ OQtO)AX'mtO))
A =20(6)= _'+—OQ<tO¢7'>=y@<tO>AX'+2—°Q<tO)¢'>

A =QE)A =A '=Q)A, ", 2
oA, =4 . ’ y:l/«,l—v%ﬁz )
A —Q(tD)A =A '=Q¢)A " c

In CSTR, electric field E and magnetic field B have to satisfy Maxwell equations of special

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

<|1
&1,

= 47p
V-B =0
Vxp = L9
c Ot
Gu5 o108 ans
c Ot c

Hence, E=EQ t; ) According to special relativity, B =BQ t)
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Eq(13-ii) is
VB=1 V.BQE)=V5=0
Q)
Eq(13-iii) is
%xE:ziﬁxég(f;}):ﬁxi:—ia—'i:—ia—BQ(%)
Q) c Ot c Ot
Eq(13-iv) is
= = 1 = - - -
VxB =——VxBQ()=VxB
Q)
16E: 4 = 10E 47 -
=——+—7=0 ——+— 7
c Ot c J (%)(c ot «c 7)

Hence, in CSTR, Maxwell equations are

6-]5:=47zp
V-B=0
c Ot
R
& c ot ¢ J
Therefore, in CSTR, the electric field Jz: and the magnetic field J§ are
= o - 104
E=EQt)=Qt)Vd-——")
c Ot
_ 104 = - 104
=-QEIVe-Q)———=-VIr ) -——=
&IVe & c Ot - c Ot

B=BQt)=QENVxA=QFVxA

3. ELECTROMAGNETIC WAVE IN CSTR

Electromagnetic wave equation is in CSTR,

10 - 1 6B

—— VxE)=-Q¢)—

c ot & c® ot

:%X(la—E)zﬁx( l 6)(5),6)(326
c Ot Q)

1 N 1 oo
=—{-VB+VV -B)}=———V"B
Q) Q)
Hence, electromagnetic wave equation is

-
1081 gig_j
c? ot Q)
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And,
10 - - 1 0B 107 =
- B =Q _ ,——=O
cat(v>< : (%)c2 ot c ot
—9x )9k e 9xE)
c ot Q)
.- 1 == =
= (VE+VWV-E)}=——V°E V@rp)=0
Q Q) v

Hence, electromagnetic wave equation is

1 ’E 1

LOE L g
c” ot Q)

In CSTR, electromagnetic wave functions are
E =§O sh@,ﬁ =§O sh®d

JQ
D =w/ t (to)cb(+my+nz)}

Qe) c

Where,
F+m?’+n°=1
According to Maxwell equations are in CSTR,[1]

1 OFE 4 OB OB 1 OB OE  OE
Q) {— X+—”j;}=(—z— -, Qt)———* = ———-—2)
c Ot c oy oz c Ot oz oy
1 OE Arx OB_ OB 1 OB 0E_  OE
Q — X+ J}= X Z), Qt)——L = —= - —=
(to){c ot c %) 0z  0Ox )c ot O0x 82)
1 0E 4 OB_ OB 1 OB O0E OE
Q) {— Z+—7zjz = L ——%), Qt)——== —=—-—")
c Ot 0x oy c Ot oy 0x
Where,
10E_ "' Arx 0 % 0 \%
Q - 4 ) = {(— w20 N— — L 9Q !
(Q){C ot - 7.} {ayﬂf(BZ . GE, aZ}/(By - GE, D}
10 \% iy OB ' 0O v
Q —— Y 90 N"+-—9}= e v 90 !
(%)’[c at}’(Ey - ¢)B," - g} {82 8X7(BZ - GXE, N}
10 v 4r 0 v OB '
Q —— L 90 N4 —"— 9} = {— L 9Q g
(Q){c atJ/(EZ - t)B," i 7} {ayj/(By - GE o }
Where,[1]
10B " 0 v 0 v
Q) ——F = {— Y920 N— — L 9Q !
(%)C ot {627(Ey . ¢)B," ay}/(Ez - 6B, "}
10 v 0 v OE '
(@) I, L 00 n_— [~ L00 n_ x
(to)catJ/(By . GE, " {aXJ/(EZ o €)B," P }
10 A% OE ' 0§ \%
QE)—— w20 "= X y 20 '
(%)CatJ/(BZ - GE, =1 oy aX}/(Ey . ¢)B,"
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Hence, in CSTR, transformations of electromagnetic field are

1 1 V ) 1 V T
Ex = EX ’Ey :}/(Ey +FOQ(tO)Bz )’Ez :y(Ez _?OQ(tO)By ) (30)
B =B ' B =y(B -2 Qt)E ),B = (B, +2Q)E," 1
X_X’y_y(y_g (t0)2)7z_7(z+€ (to)y) (3)
In CSTR, electromagnetic wave functions are
E,'=E,sin®',E, = y(E,, —-L Q(ty)B,)Sin ', E, ' = y(E,o +-LOt,)B,)sind’  (32)
C C
B,'=B,sin®",B, "= 7(B,, +-L Q(t,)E,,)sin®", B, "= #(B,o — L Qt,)E, o) sin ' (33)
C C
In this time,
CJae)
TR kLI N S (34)
Jog) <
Jae)
O = wf £ _ to kK+my+nz)} (35)
Qe) c

If we compare Eq(34) and Eq(35),

|V
o'=oy(l- V?O),l'z Cm=— = (36)
110 1) (1)
c c c
Where,
1%+m *+n*=1 (37)

4. CONCLUSION

We know Maxwell equations, electromagnetic wave equations and functions in Cosmological Special
Theory of Relativity.
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