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Approximate Solution of Gravitational Metric Tensor
Produced by Electromagnetic Wave and Equation
of Motion of a Material Point
By
Shin-ichi IIGUCHI

Abstract: In this paper we obtain the approximate gravitational metric
tensor produced by an electromagnetic wave and then find the equation of
motion of a material point caused by the produced gravitational field.

We will enter into details in the following paragraphs.

We obtain the quasi stationar& metric tensor built up in the inner part
of the rectagular prism which is filled by the electromagnetic plane wave
travelling in the x!-direction. On that occasion the dinearized Einstein’s
equation is used and the size of the prism is assumed to be much larger
than the wavelength of the electromagnetic wave.

The equation of motion of a material point derived from the geodesic
equation has the form of a simple harmonic motion which contains the
forced vibration term having twice the frequency of the electromagnetic
wave.
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1y 0 e py. 0 s~y 0 T
H @55+ @B+ (0 55 |4, B,C)
Al NG s O s 6]2,
+ [(:c A)ax,Jr(x B)ax2+(x c)arg f(A,B,C)
N (A - 3)
(A« 3)otick s 1 [AMEKIEZ, RO 3.
of| _ _, A-¢&
ort|,” 1T, (A1)
of | __B=¢& of| __cCc-¢&
0x? b ) ’ 81:3 p_ 7y (A. 5)
{_E.L/y
ro=N(A—ED + (B—E2) +(C—&3) (A-6)
RPTO 1 HBR¥EOELFICT BT, £T5(A5)L0,
B =¢&*, C=¢&° (A7)
(AT)EHNT, (A 4)A5BiIcd 3L,
A-g
|A—e&'|
A<E!
stationary phase # 5.2 %2 ! O A 2, 1 >OEELTES ST,
—L<A<E¢ (A-8)
DORIC, —L & & LOBOEEDBETHLL.
RICHPITHR 3 2 AR A kD 51,
f | _ 3 | 1
(022 )? p‘ (0x°)? p—— ey (A-9)

12D, ZOMITTENLS.
(A 9TV EMBEHIROBICIE .

2pf(x, 2, 2®) =28 (2’ =€) —D(x* =& +(x*—¢£)*] (A -10)
faL,

:—L .
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(A 1DITRT, 2EDBEDCRELFET LD, HPOEEDOATH B EEZ,
(A 1D)DOSRD ricit, APTOEXAVAEICTS. HIb,

r=r,=¢—A (A -12)
(A 10, 1DZ2HN3EE, (A 1D,

I neo oo 1 2 2\2
:ﬁj:j‘_wj‘_mcos [28(x°—¢ )—?l(i’A—E 2 —D(x*—£&%)*] dr drtdz
(A -13)
BL, 2 OBESEEZ (A - 13)ORICERELTH % £hid, stationary phase &5
BEA, 2 BT, —L 5 & EE»S>THB. (A - 8)FESR]
(A - 13) X0, stationary phase method TEEIT JRRICHES T T X1
Z DR, RORICIES.

b

¢—4ﬂ(fl+L)sin 24 (x°—¢&") (A +14)
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