P EFLRHEACE 55405 A pp. 37-41(2004)

Poincaré Gauge ¥:@h b Pl S h =B DN

AR SR M- R
B - R R

FEILERKERERE RAEHRFER Iz —32a MEER
* BILERKY BRAEHRFER ovEa—FrIal-va L EH
(20044F 9 A30H A+, 20044E11A 5 H-SH)

ZOB/XIZBLTHAL(E Kerr-Newman type fi2& AT PGT OBEHROVEDEANTHEREOBENTET>
f=. Einstein-Maxwell Bi##h 5 8hht- Kerr-Newman BAEBEEBRE L > TEEEG L TLAMEIc L 2BEE
EZ5DIIHLT. BEADFXSMIEEELE PGT HF—CFr—PLESB2EL,. EREGZLTWAEAMGKICLABES
52%, Cho 2 BEDOBTEHEDENEXHREICT I ENCDRIDE-2B8MTHD, SEHIZ. EhpEOEIEEI-H
LTEELFEBTOTR MIF (FEXF) OBBK->THRTETS.

1 Introduction

R7 AV - =85 (PGT) X, 19564
KAWL IRE Y =LY ERO S~ V5 F
BXIZLoT, TAY Y a ¥ A v OEHBERITEME
HBRNE/ONDEZ ENREANTZ LIZHAE S, ALD
TATATIE, TO%T< (196 14) i, TWB
Kibble[2] IZ & W o — L > Y B+ W ELH (R7
HVER) OF—IfbtnwIETRIbEhiz, £0
%EIZ, Kibble DERIIA [3] 125 Y 8FD/F A—
F—%E LY —bEnhizB~ L BlHE SNz, D
B PGT AR AXIZE T, B IEhbo—
LoV =B 0RD 8B\ ORBER, TDOEHNA
EIZDOWT, BT EDOR——{bD R 2 Kz
WTORREREENTRTW S,

DRI T, ZORIXDEZED—ATHEHH
[4] 1 & o TRFE SN /-5 Einstein-Yang-Mills i
LLTEIRTEXB PGTOETFTAEZERY LIF, ZoF®
FUIBWTTFRIENTWS PGT OREMRD 15T
% % Kerr-Newman type Dfig (LA, KN B9fig & BE
i) [5] A E-Z BEEZEIZOVWTE DREDIRET %175,
KN WD 5 2 578X, ZORBIZBWTTFRAIESAT
WBPGT /= F v — U LS RTFEORSE
IZ& - T., #BHE D Einstein-Maxwell BEh D g g T
55 Kerr-Newman fEDE 2 2B LA L= b D &
EI)TRVWHDEIZHEIND, T OWIXD B M,
INHLOBEDFIESEZERBIZAN SO KN HWEDE 2
LHRFEDOHBELRARIBIZH B,

KRETIX, ETKNMBIYHRELT, Z0@EN
B2 5B ERNEZEETHT X VRIF (B FERED) O
BB HEXNZ2EHT S, FE3HTIX. ZOBEREDL
1%%% Horizon IZOWTEET D, F4HTIX, B2

THEW-EBSHFER L RIS, FREREOTMNS 2,
SORBRR T —RZHIB L TEOEL A5, &%
OFITE LD LERIIE TS,

2 The equation of motion

#% Einstein-Yang-Mills 5RO 7 —~_Y 7V
&7 aiZkoT, #F Finstein-Maxwell 5B,
BEHIND, ZD#HFE Einstein-Maxwell FEXD
BREMO—o L LT, BEOFHE LELLFHEIC
Lo TKNHEREOND, ZOMORFEHSITRD
BEIZL-oTEXLNB,

A ) p?
ds* = =(dt—asin®0dg)* — Kdr2 — p*do?
_p_lz sin? 0{(r? + a?)df — adt}? (1)
ZZ7T
P’ = r*+a’cos?d (2)
A = r?_2Mr+a®+ e’ (3)

Thbd, M,a RV @2 3% %, ENWEDOEER, Bk
DIRFGA—F BLOPGT ¥ —CF ¥ —TThd, =
7o, € X AINDOHFFTH B, KT, +DOBRZ D
22118 E D Kerr-Newman BFZE L Ll e 2o -
LIZALLTH B, - T, BxIZL>TEHLEH S
DIX, €D — DFETH DM, FRERBY Kb b
HRLZ2WTZ 0T TR CHERELEDEEDORES
BAREIZ L7T=\W,

ZORDE z BREZEIXEA G AMIEIRIFR T, D8
DRV ZEHEREL TWS PGT ¥ —CF vy — T L



38 APRETR - A 9 - A - B B) - hohE—

SMREEPF S T-ENMENMEVHIFETH S, Z
DEFZED IR IEE R ICIET 2 BIIP A RETH 2,
FORDI DRI TIX, T OO Fld ([ElEsH)
WEERMEE COBELZRAL LI L, £D
WIZZOFERMZAF Lz, 7R MIFERITEFD
BEEIZOWTHARD I LIIFENTHE LEZLN S,
FEBRATOT A MRLF, EINFOEBZET
w5 EB FERNIT, — AR FHE X ITRVERE (1)
BB T T TaT Yy

1 . 2a .
2L = FM—fW+?ﬂﬂ+ﬁ—AMt

F{a?A - (r2 4 a?)}é - v (4)
p? A

FRWTESRENGEIENRTE S, TOMRITR
DEY TH D,

.9 2 q? 2 2
# o= (5-eB)aB-1?+E
L ospe oy O
_ 1., o, 200 gld
t_A(a+r+r 1'2)E
2a ¢la
2By (5
1 2 2
2¢a q’a
22 e E 7
TCC LY M

IITXFEDOLED Ry MEIT R MRFIZH LTIEA
BERNIZ DWW T D, HFITx L THIAIDNSE L2 T 7 1
RO A—=F T IZONVWTOWLERLTWS, E,LIZ%
NENT X PRIFOTRLF— L AEBRICHIST S
REEETHD, 6 X7 R ML FRRIEBEER o5
BlZix 1, Bizi2vw 6F) BEIIE0E2RY, -
HxDRIZBNT, rt,¢,a,2 T M=1%,725K5
A=Y T L TWAZ EIZEETALENRD B,

3 Horizon
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4 The orbit of test-particle or photon
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5 Summary and conclusion
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In this paper we study a spacetime given by the so-called Kerr-Newman type solution which is an
exact solution of Poincaré gauge theory. It is known that the spacetime is created by a gravitating body
that has a mass and ”PGT gauge charge”, and also rotates stationarily. We investigate the motion of
a test particle(or photon) in the spacetime. For simplicity, however, the investigation is restricted to a
typical motion of the particle in an equatorial plane, which is perpendicular to the axis of the rotating
body. We obtain several conditions in two conserved quantities E and L (called conserved parameters)
for the possibility of that motion. And using the typical values of E and L, we integrate numerically the
equations of motion to obtain the typical motion of the particle. However, more general considerations
will be geven in the forthcoming paper.



