EASH HIM 199943 A 7/ - Vol. 48, No. 3, March, 1999
1000-3290/1999/48(03 ) /0389-06 ACTA PHYSICA SINICA ©1999 Chin. Phys. Soc.

% of R 47 FE B 75 B JE) B9 4 IE #h T
BEW IAA
(R TTE K F R, WRBIIR, Kb 410081)

(1998 £ 9 H 21 HzF))

Wit T W AR e B0 A R A AE H L, BI R R RR T R A AR I T
AERBBEWRE, DR RIF B EEELEFER.

PACC: 0420; 9760L

aii%

1 3

TESCER[1—3 ] X LA Bl 3 BB S B K = RS 1T TR £ SH R T,
XEHE I ENRES, B RERE, WEEE R M. R 5 — F 3l X 7R 3 & &
TR B = 245 4 il T 2E AT 8

Bl R A R B 25 BRAR 9 B R T B SRR (4] 4

ds?* =[1- Qmr — Q) ppdu® + 2dudr + 2a(2mr — Q*) gpsin*0dud g
2 + r2 (1)
sin® 0
Hof o B E T AR, RE m=m(u), B Q= Q(u), p=—(r—iacosd) ', a R
tbAzhE.

— 2asin’6drdp — PldeZ + [( Q* - 2mr)atpp - ° ]sin,4 6d ¢*,

2 XwixRE(TLS)

FH 25 B 1% PR 1 B 8 X
Buu = gab(a%)a(a%)b =0, (2)
K
2 —2mr + (Q* + a%cos?9) = 0. (3
iR 77 F2(3), kB BRI S8 AR PR T A
ris = m £~/ m? — (Q* + a’cos ), (4)

risl rriedy B BRI SRR R EAM AR FBEE. EREEHT, BN A Kerr-
Newman 27 F 20 H R, T 01X 3 &S E#4Ti18.
1) Y m=m(u), Q=const,

driis _ d—’”[ + = } (5)
du du Vm? - (Q?+ acos? )]’




390 Hm ' % # 48 &

AT, BiRZERRERN (dm/du<<0), BR800 BR Y48, P28 I Ak PR T 2 Bk 5 RR R
W B B (dm/du>0), BIR E S 25 BF AR R I 2 Bk, P 3 B 4% KR i e 48
2) 4 Q=Q(u), m=const,
dris _ _ Q dQ
du _+\/m2_ (Q? + a’cos? ) du’
ANHEE H, BT E AT A OB 2D, A A S 258 B AT R T R, P9 3 e R KR T Wi 4 5 RR IR BB e R 3
I, KA A28 it 1R R 1 W 48, P9 I AR KR i R
3) ZIm=m(u), Q= Q(u),

(6)

ndm_ o dQ
_dm du du 7

du d—u_«/mZ— (Q* + a200526).
S R A PR T B OGS R B m AR Q ’3%1&:?%%&@%@‘3—3/%’59%. me
R A0

(=W

d T%Ls

dQ /dm m —/ m* — (Q* + acos’h)
du/du < Q , (8)
I 22 3 25 B i PR T A7 B B AL 5L R B B R A0S L. BRI B iR A F R BOIR S B
A1 S I A PR T B B, A S AR PR T AR B A T RORAS R, H AN AR R R 4R, A
25 i AR R T R K

— AR T, [m—/ m?— (Q*+ a’cos?8) ]/ Q M F 1, H(B)RW B K

dQ _dm
du<du'

(8"

3 AR (AH)

R AL T4 e S e T R 3R T B S 2 5, B R B PR AR SO0 T 3 £k T B T K
@ K%, 0

®=n,—k=0, (9)
Hr
k= n,,ln. (10)
FIAEIRGE
1, = & — asin’ 053,
2 2 2 A2 22
n, = oo [r + a +er ,2mr8(})l+ éSii_,Zmr Q72 r a asin298ﬂ,
N N PUSC R S 2-3] (11)
m, =— ‘J%[IQSIDG8ﬂ - P{_)S# —i(r* + a®)sinfs’, |,
o o0 Lo g 24 s 3}
m, =— —J%[—lasm%‘# - ppaf‘ +i(r° + a®)sin6s, |,



3 BT 45 il AR AT R 3 2 BB IR R E i T 391

2mr — Q* — ¥ —

2
3 e 5 + aag],

n* = gp|(r*+ a®) o6+

_ 8l i (12)
mt = a [1qsgn08’6 + 8% + sin@ag] ,

mt == 3 [— iasin60% + 85 — Sﬁag]
AHERAE, ADF(R2) XNBELERFH BREBFMHIEZT KR
go=1lmn, +nl, —mm, — mm,
Inf=—-mm" =1,
Im'= | m'= nm'= nm =0,
LU= a,n* = mm* = mm" = 0.
R DM (12) R ERES CLIR), 2 EAKK 0 %
0=QQmr-Q" - ¢ — a®)ro* . (13)
HERAAKEX 0=0,F
2mr— Q- ¢t — a? = 0. (14)
A5 B R A S

rin=m -/ m? - (o’ + Q). (15)
EREBLT, B2 Kerr-Newman BRI AME, EERAUASHEHUAAES, BA
ERE-AKRM.EHFELT, XBRAERARANMCEEBRBREHER K EZTL, H
W SENRBEHMHEM. TEHLEER, ISHEATEUAAASEHUAASIHES, EH
MABA TR —A K.

4 FHAF(EH)

% York KT HEMHMAREN, BHMANRETHMEE, ARFFEATNZE

WHTEH. LI L= - mEBEENEN, E—FEYT,1) BHERFNZHER2) TN
KAWEERERGRA L. E O(L)BR, FHURANH

ren~0, regp~0
RIE . AR B AR ) HY S S0 0 3 4K

d

du - n*Vv

_ fe) 1 _ 9 _ 0
= pp(r2+ a2)a+z(2mr—Q2—r2— 2)ppgﬂ+ appao.
B LB

[«

r=

L= %(2 mr— Q@ — ¥ — a%) 005 (16)

(=%
13



392 Hm ' % # 48 %

. d? _ ar , 1 _Qr
r=7drr—u’2‘= pp(r2+ az)g:+?(2mr—Q2—r2—a2)ppg:
=(F+d)(mr- QQFF

+rl(m=—r) - Qmr—- @ - ¥ - d®) repl 0p. 17)

MA6)FAT)RTTH, B (mr— QQ)>0 B, 4 T WM 54k
rag =0, rag >0,
BBk, 6 T AT LA 6 00 K0 57 Ak 16 3% 2038 77 . 3% 55 3R WL 5 00 A U, T LA K T e R e
MEAER, EERAM AR SEHENAES.
HTREEEMROMLE, SADRHNE, B

_ (#+ d)(mr— QQ) po (18)
(Zmr—Qz—rz—az)rpp+(r—m)-' o

r
T ran5 rend®il, 8

| = 2mlm+y m —a - @)= Qlm(m+/ m* - - @) - QQ]
T Tan Smr - - QR2m(m S mP - @ - a?) - Q- a%sin® 6]
= D. (19)
¥R, B
(1+2D)* -2mr+ @+ a*(1 +2Dcos?6) = 0. (20)
(20) REPHESHEHBERT, @R RE2RANBEHEAREREIR. BQOR, 77

+ _  m*[m -1 +2D)(Q+ a® + 2 Da’cos? ) ]1?
YEH = (1+2D) s (21)

reafll rEa Y BIA Z BRI EAHMA NN FAHWRR. EMNE 05X B BRFHIR
RE—ARE.
1) % m=0, Q=0 K, B(19)RX 5 D=0.
rig = mt/ mP - Q- a’. (22)

EHRRAD BRI ABNIES Kerr-Newman ZIRMAKMVE. XHEAM R FEHER R
BEE.
2) 4 a=0r, BB
D=[m(m+/ m* - @) - QQl/~/ m* - @. (23)
WM EEMRER

ra r

2 _ 211/2
vy = mi[m(Lilzj-DZ)D)Q] _ (24)

MBS EANEGEMNRE. BER, £S5 EMRT(D=0), T [ % Reissner-
Nordstorm A EHM A E rig= mt/ m* - @ .
3) 4 m<0, Q=0 &, A (19)R 2

b Lmm+/m—a - @)= @lm+/ ' - & - @)
\/m[Zm(m-t\/m) - @ - a%sin? 0]

m< 0. (25)



3 BT 45 il AR AT R 3 2 BB IR R E i T 393

£ O(LEF, THEQHARTA

2 2
i~ (1-2D) rfy 5 L2glt o)
m - Q —a

Hh riy=mt/ m*— o’ — QHEHHIRBASR. BQ6)RX WA, rig>(1-2D) rin~
rams PEH< (1 =2 D) rau™ rap, BN B R U ds, SMF 4 R B B, 2R K
B AR .

4) M m>0, Q=0 i, B (25)X % D>0.

A Eitit, A26) R 8 ren< ran, ren> ram, BV EHM AR, S S 4E0 R W 4.
Hi, 2R ASIEEEHZE.

5) # Q#0, m=0, WHAMANBLTHE 3) 4) WERMK.

D, (26)

X

BREHNETTER
o =— (m r— QQ) a¥sin? 005 — (m? - @R+ md fi? — Qmr— @) rd’sin? 95 5,
I =— (2mr— Q) a’sin feos 0p2 pz,
03 =(2mr— r) a’sin o+ mr — arsin o — ma’sin 0
I_o (2 QZ ) 3 . 40p3p3 (2 Qz) . 20p2p2 3A40t02t02
+ (mr— QQ) d’sin* 00 & — masin® pp,
I‘l)z = a%sin feos Bop,
I‘l)g = rasin® 000,
I = r(#+ d)pp,
% = (2 mr — @) a*sin® feos 6% %,
Ih=— (mr' - @7 — @rd®)dsin* 95 5° — mi? a'sin 6’ p°
o’ b o’ b
+ maSsin® feos? 65 B — (m r— QQ) a'sin® 8F 7 + ra’sin’ pp + rsin? 6,
Th=Qm? - @r)dsin®9p°p — Qmr— @) rop + (mr— QQ) a?sin? 8¢’ p*
+ Qmr—- Q@) mpzpz + Q2mé - @r) Pzpz - mazsinzﬁpzp2 —(mr— QQ) o6 — mpp,
Th = 2mr— Q) rgg* — mgp,
s =Qmr— @) rasin® 885" — Qmr— @) rdsin’ 85°5° — (2 mr — Q) masin® 85 §°
- 2mr— @) rasin® 95 5* + mad’sin* 0F F — (m r— QQ) *sin’ 00* ¢ + masin® 6op,
T = — a’sin feos Opp,
Iy =— 2mr— @) rasin® 07 3 + masin® 0pp — rasin® 60p,
Ih =Qmr- @) rogp— rasin’ o5 — r,
I =- 2mr— Q@)% ra’sin® 0p3 p3 + (2mr— Q) ratsin® 0p3 p3
+(mr- QQ) a*sin® 0p2 pz + 2 mr— @) ra’sin* sz pz
+ 2 mr — @) ma’sin* sz pz - ma*sin® 092 pz +(mr— QQ) a*sin* Oop
— ma’sin® 6pp + (2 mr — Q) rsin® 6pp — ra’sin® Gop — rsin” 9,

% =— Qmr— Qz)azsin(?cosep3p3,



394 /)] it ¥ i 18 &

[1]
[2]
[3]
[4]

I3 =2 mr— @) Pasinbeos g’ 5 + (2 mr — Q) a’sinbeos 6 5°,

I, = rop,

I3 = — asin fcos Bop,

I3, = — aPsin cos Hop,

T% = - (2mr— @) asin’ feos 05 5 — 2(2 mr — Q) a’sin® beos 6° 7 — (1* + a®)sin feos Gpp,

Bo=—(mr— QQ af#+ madi* — Qmr— @) rag &,
o0 eP oo
I =— (2mr— Q) acos feosec 85 7,
= Qmr— Q) rd®sin? 08 5 — masin? 07 & + (m r— QQ) a2sin? 65 2,
o b 0" p (Y
I3, = acos feosec 00p,
s = rpp,
I3, = rapp,

I3 = (2 mr — @) a’sin feos Opz pz + cos fcosec 8,

I=-Qmr— @ rdsin* 05 — (m r— QQ) o’sin’ 00° 6* + ma’sin® 0 5 + rasin® Opp.
Dai Xian-xin et al., Acta Physica Sinica, 41(1992), 188(in Chinese).
Cheng Su-jun et al., Acta Physica Sinica,47(1998), 168 (in Chinese).

Song Shi-xue et al., J. Beijing Normal University ( Natural Science Edition),29(1993),357.
Ji-liang Jing, Yong-jiu Wang, International Journal of Theoretical Physics, 35(1996), 1481.

CHARCTERISTIC SURFACES OF THE CHARGED
AXTALLY NONSTATIONARY BLACK HOLE

LeJUNLI  WANG YONG-JIU
( Department of Physics, Institute of Physics, Hunan Normal University, Changsha 410081)
(Received 21 September 1998)

ABSTRACT

Three kinds of characteristic surfaces of the charged axially nonstationary black hole are stud-

ied, namely, the event horizon, the apparent horizon and the time-like limit surface. The new results

are shown when mass and charge of the black hole vary.
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