International Journal of Advanced Research in Physical Science (IJARPS) “~
Volume 8, Issue 7, 2021, PP 4-6 m
ISSN No. (Online) 2349-7882

www.arcjournals.org

Dirac Equation in Cosmological Inertial Frame
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Abstract: Dirac equation is a one order-wave equation. Wave function uses as a probability amplitude in
quantum mechanics. We make Dirac Equation from wave function, Type A in cosmological inertial frame.
The Dirac equation satisfy Klein-Gordon equation in cosmological inertial frame.
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1. INTRODUCTION
Dirac equation is in special relativity theory,[8]

(iny*o,—mecl)y =0

| is 4x4 unit matrix,

I P A T R I R

I' is 2x2 unitmatrix, ¢' is Pauli’s matrix. (1)
2. DIRAC EQUATION FROM WAVE FUNCTION-TYPE A IN COSMOLOGICAL INERTIAL FRAME

Dirac equation is the wave equation. Therefore, Dirac equation is in cosmological inertial frame,[2]
Wave function Type A:

t
r—>ra/Q(to) , tam,

t, isthe cosmological time. Q(t,) is the expanding ratio of universe in the cosmological time t, .

. on o 1 _

(inyQ(t,)y 80+|hmy8i mcl)g=0 (2)

If 0, is

0, =(JQ(t,)o #a) ©)
‘ o)

Dirac equation is in cosmological inertial frame,

(iny*d,—mcl)g=0 (4)

Eq(4) multiply i%y"0,, hence
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(-7*(»"9,)("0,)—ih(y"d,)mcl )¢ =0 (5)
In this time,
i71°0,¢ =mcl ¢ (6)

Hence, Eq(5) is

(—h2y*y"0 ,150 —m*c’g=0 (7)
In this time, matrix »* is

1 M, L v, 1 1 Ho 0 Yy

5(7 'y )=§{7 7 =n" ®)

Therefore,[1],[3]

1 o b ==, mi?
5(7”7 +7"7%)0,0,0+ P 17
= = mc?
=(n""0,0, + Y )p=0 )

Eq(9) is the matrix equation of Klein-Gordon.

Dirac spinor ¢ is ¢=(4,4,,4,4,). ¢’shermitian conjugate ¢* = (4,4 ,, P 5,6 ,) -

Hence, ¢ s adjoint spinor ¢ is

$=¢7", $(iy"d,+mcl)=0 (10)
Hence, positive probability density j° is

“+la[ +al (11)

i°=@o=0"0=|8] +|s,

3. CONCLUSION
We found Dirac equation from Wave Function-Type A in cosmological special theory of relativity.
The wave function uses as a probability amplitude.
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