45 % 8 12 19 1996 4 12 B 7/ - Vol. 45, No. 12, December, 1996
1000-3290/96/45(12)/2091-07 ACTA PHYSICA SINICA ©1996 Chin. Phys. Soc.

% Y IR AR AR I R T
INCE A

B
(ERBHKEMRE, L2 100875)
REE

(RILmEERYE R, BT 524048)
(199545 522 HIEF;1995 € 7 B 21 HR BB %)

LA 5 BL VY PR YR AT Vaidya B 40, 150 T I 18] FRE 30 46 10 b 28 280 B . 90 78 %4 3k 2 47 5 Bk
£ K43 . RIF KR AL Hawking I8 48 7] F EAM2 5 AR TE S

PACC: 9760L; 0420

aii%

1 3

BRIE, TA AR S B G B, WiAE T BRI 8 7 HR00N 7T UUE F A8 AR ROBE 78 6t 1 #h 2
2, Hawking 3852 DA 37 4 M TE 35 0 T8 28 B AR SCIR X — TR B2 5 A,
1 H AN Hawking I8 5, 1 B 328 8985224k, #0TF ME 4235 B9 S0 78 3 38 BHE T A8 45
REZHER ERNMRERR, MEH K MEHN N SHRENSEHF. REpRiEnE,
i REERRNTANEE, BEFBBELK.

2 FHRERZE
RV T T
ds = (1 2—)d2 (1 2—)_1dr2 2(d 6 + sin® 6d # 1
1s" =—{1-"")d"+ {1 -7 17+ r*(d6 + sin”60d¢). (D)
76 5 A B , = r+i1n(f—1) )
T, ATA B Rk
ds* = (1—27M)(—dt2+dr3)+ A(d & + sin® 6d $*) (3)
% 48 = g n (AR + dR) + AAE +sin® W), @)

THRXABRMFEERBDKNRE.



2092 woom ¥ 45 %

75 3% 3| Kruskal A2 4%,
T = Le’"* sinh «t, R = le’“* cosh «t, (5)
K K
270 N B K
A& = ﬁa“«—dﬁﬂﬁ) + AP+ sin 6d #). (6)
B, BHREHRG)RE_LE(L, v )NTHhESH - BESEE MBS
—di*+dv? = e 2% (-dT* + dRY), (7)
HEFEFH P =", (8)
M@)o, —EFHT(t, n)B(T, RINL TSR
ds* = 4ds%, 45 = 4ds, (9
_ L —2kr — 1 Wr—r
o ‘ﬁ_Zicrez ’ (%_ZKrez : )’ (10)
d3t =—dT*+dR*, ds3=-d+d-. (11)

B, @)X QL
Q= O/ 0. (12)
DRI FHIFNET, BERARXBT _EHENT. RN E X ds? A BN THBEEK
B T(OARMABRKESHTEEFHRE. KPR EET O 5 O RELRKEKE
FIREMYE. TR TS AT UFEELFEKEMRESHR. 5 —FH,. BF U 5
O WENTAHERE, BREBENRERECHENTSamE, EZMREPFEBEF XK.
BEFA M _®#EHNMRE B, BE PERBEBTKENL = (B#B*‘)l/2 =ds, A
HWEKEEXH L=d5, U=ds, B XENEP, BEWEEEZXKF, BEm LEFET
AZ . FRMNOATH
SL=0 , O3l+ 10 =0 , O3+ 150 =0. (13)
Y 2= (T, R), 2 = (t, n) B, ZHEMNTZHBHRE WA FTE R

o1 ol
ro= 2y g=222 e B o2y,
ox* ox*

ox™* oz’
ERARAEE  Lrder = 224 - s
ozt
21
%P'ﬁydx’” = aZ?dx"‘ =5 In(. (15)
M(13)X AT 18 dlntl=- Adz*, dInl'=- A dz", (16)
1 , 1,
Hr A, = 71—‘:"’ A, = EF“"' a7

A6 REBRUFKEEFBTRETEL, A, AT E XA HETAFKENRE
HAELETFBTRETEN. A5 A, AR, RUREEREAERFLTR T HZ 0 EE
A . AT G, BE R 4 SR e A B e T AR sk

2z (a_x)

7’
ox'*

D= Tay Wt 3 (18)



12 8 B DSk SRR AR PR A AR Ak R e I RLPSEAR e i MM B 2093

= e ;ai(ax#). (19)

(,179,)ﬁ%%ﬁﬁ%@ﬁﬁ%ﬂiﬁ?tﬂﬁﬂiw. ER, A ARKE, CELFERTAEER
BB KR Weyl P i BAR, BRATA D ABIFKE R ERBERB, =ET — M
Y, A, IRAMEZ KIS AMEGRTAH _E i RKE

Ry = I%, . — IY, . + T5.I% — TGN, (20)
_ 1., _1 1.
Fyv=2Rl;w= zmv,y_zply,uzAv,;t_Ay,v' (21)

AT o 5 A, WA LR T BSORBVIATIHEN. A1 RTH, A, ,= A, , il
F,=0. MM EKBOWHREBT F,=0. B2, MEHBLKE, QEHT. XXM,
REZERE(F ML KE) RRBN T R, BE5FBBETX.

MORXRBCHAMIT R REZETH (L, »)B(T, R)FHTH.FE EWE
B BE MEKREF HR_ETHFMNE. BTFRNKH BRBALH, M (12) K0T 40,
FHE AR ¢(BL T) SR r. (B R)BHB AR RE. Bk, BT822 R R E
B, Lhr bR R R ELRS. BT 2% 7S5 04 =1 AR R AR, i RE
B AT FAE Z 47 i 25 b i A ) RO AR e, L P) E AR T 4 B S P B R R AR . (A
B, A, BLR A REE R # = A R AMED I TE S

HTBEEERERF, QAP FAF, FRUFNBANRESFBBETLR. W
SORE S BE B, RO s Eegmrt

MR, L2= P = Q41%, 0

U= Q1. (22)
AR RTE  Ader = | A, 2L 4 20), 0 (23)
# da’* dx’*
BT d""MEENH, B
_ aln.Q
A = A 8x*‘ dx’H’ (24)
He 08w, 5(19)R L&, w4
olnQ 1 oz°
oz’ 2 8x°‘(81”*‘):' (25)
BRMEGHEMT . HARZHRGS) X, WHEH SR @)X, TR
29lnQ olnQ _
a ¢ o ,0,’ a re = K.. (,2,6)

PO, SRS ISR B Sy s A D I ) RBE 2R 460 ) 4 10 Y 5 1 PR . L B, R B Hawking
B

T = «/27Kp (27)
AE Sy Bt T) R PBE 2R 5 19 4 JE 9 5 IR . BT DA, VT DL HE Hawking 20N & fE B ) REE B #: T 1)
A R



2094 7] i1 & Eid 45 %
3 ZTWARTHERLERX
F BRI T AL SRR B L R I =
d? == (1 —2M/vr)dv* +2dvdr+ #(dF + sin® 6d ¢), (28)
RFPBWEREET WA E LA
v=t+nr, uwu=t—n, (29)
QRIS AL r R, 28)XMEH
dé?= (1 -2M/r)(—d+* +2dvdr ) + *(d& + sin® 6d )
2:c(1;—r)
= S5 ——(=dv +2dwdn) + A6 +sin’ 6d4), (30)
AH k=1/4 M. 3] A3t Kruskal 2245
U=- Le_'“‘, V= le'“’. (31)
K K
BEHG)RXF K Kruskal BAFH U TRER:
T=(V+ U)/2, R=(V-U)/2. (32)
F 2 (30) X /T 4b ik
—2«kr
ds* = ‘*27(—dvz+2dVdR)+ A(d & + sin® 6d #). (33)
45 IR BT T B9 it e, AT 48
ds? = Fd53, dF° = Bd+, (34)
d3i=-dV?+2dVdR, d3} =—-do +2dudr, (35)
.Q% — 21?-6_2”, (ﬁ — zl;creZK(f;—r)’ 02 — .Q%/.Q% — eZm;- (36)
=) #7776 B 18] RO AR e (9 22 35
;L oz . 1 2 ({ox"
A= A"ax’f‘ ) axﬂ(ax'#) (37)
, 2z . alnQ
gk A, = A, a—;’# + $ , (38)
R #FH (26) X%, Hawking 8 /5 UL AME 7 A T B0 T X HEL .
4 Vaidya B =
T 1 % %% Vaidya pt 24
d =—[1-2M(2)/r]lde* +2dvdr + 2(d & + sin® 6d $#). (39)
FET™ X 5 fa A R AR
r = r+ zlln[r_—m(v)};
K *o (40)

v = v— WV,



12 8 B DSk SRR AR PR A AR Ak R e I RLPSEAR e i MM B 2095

_ 2IC(1'_1"H) f‘H
dr_ZIc(r—rH)+ldr*+2fc(r—rH)+1dv*’ (41)
dv=dov,

AF = ru(0)stu = dra/dos ro = (o) ;5 v 2 HTHF S I B SR T 15 B R R R i
IR 2N e AT BH. kv Bl rg ELRAFERTFTHEFER. TR 4TGBORT
BEH

_(r-2M)[2k(r— rg) + 1] =2ty

2 4.2
ds* = rl2k(r— ryg) +1] d
2¢r(r— rg) .2
t 2 Ik r = ) £ 11— 2l dr |+ P (dF +sin® 644, (42)
A U = U _,2,"* (43)
KT~ X Kruskal A2 %
U=_Le—xu*’ vV = Lelcg’
K K (44)
T=(V+ U)/2, R=(V-1U0)/2
TRE dof = e 22 d V2,
do.dr = e ?"dVdR - %(e-“n — e 2 )d V2.
%u(2)AEE R

i _2uer(r— e 4+ {r(1—2p4) —2M[26(r — ru) +1]je®™

r[2k(r— rp) +1] v

2ur(r— et
2ur(r— rp)e 2 4+ | r(L—2#y) —2M[2k(r— ry) + 1]}e %=
+ A(dF +sin*0d ). (46)
FIH ©=1/2rq(v) = [1 =2m(0v)]/4ME g =2M/(1 -2 ) AHEIEH

I 2kr(r— rg) _
rry (r=2M)[2k(r— r) +1] =27k

0

+2 dVdR(

1, (47)

) 2rr(r— rge 2 B
ir-glr;{Zxr( r— re 2%+ i (1 - 28y) —2M[2k(r— 1) + 1]} =1..(4®)
FrLL, (42)M(46) N —H TR ZLTH
d3? = (4d3, dF = o3ds, (49)
s 2ur(r— rmpe® + [ r(1—24y) —2M[2&(r— ry) +1]je?=
X rl2k(r— rg) +1]

s, (r=2M)[2k(r—rg) +1] —2rty

- r[26(r— rg) + 1] ’

(50)




2096 woom % 45 %

2ur(r — mpe
2er(r— r)e % + {r(l —2#) —2M[2k(r— ry) + 1]}e2"

2kr(r— rg)
(r=2M)[2x(r— ry) +1] = 2rig

ds? =—dV? +2 dVdR,

ds? =—dV? +2 dv.dr .

(51)
EEHAANMIER
ds? >-dVv?+2dVdR, ds3—>-dv% +2dv.dr.. (52)
Bk, FEH 4RI, A(42)RB46) R LFREHR AR, AT EEG T H LR
% P N e it

ds3 = 0725 (53)
3 —d<h +2dv.dr. = 02~ dV? +2d VdR), (54)
Hr
szﬁ_ (r=2M)[2k(r— ry) +1] — 21ty
TR 2ur(r— e (L —24y) —2M[2k(r— rg) + 1]}e72
(55)
KA Hh, FTIAH TR AE BT A R E A #, HAMEIG K E A
’_ ox* 1 o [0z
A= At axﬂ(ax’#) (56)
r_ 4 0z  2lnQ
o A=A 25 4 900 (57)
B = (V,R), &% = (o, n) AASS) RIS st SR D ) a1 A
Al
or _  2x(r— rg) or _ tu o0v _ 2v _
or. ~2e(r— ) +1' 3w 2e(r—m) #1' Br O By 1 (B
B 1 lim 2020 = (59)
T—"'H r*
WAHET@0), WDAK v= (1 -2m)/4M, rg = 2M/(1 —2¢g). RIFEATES
fim 500 — - -2, (60)

XEATG8)RE2M= rg(1-2#4),2M= #g(1-2#y) —2ruPy, r— ru= roe? %",
LAE T R
TAVE R, Vaidya BRI S FHLARBRAR, M2 HAREENAN > EI ST HEF. W
RITATBAEGUAETR AGERRE S,
S= A/4 =nnd, (61)

1573 6=, = = ki, (62)



12 8 B DSk SRR AR PR A AR Ak R e I RLPSEAR e i MM B 2097

TRE o= lm org (63)
5= o(1 - 2rH)0= - lim g (64)
sk BEIE, o P B AR A, 55 B 02
5 w5t
S 0 T 4 VLR T L A IR R FEE 8 52 . 52 3B E 5 9 4 35 L3

EHAMEL KT KX HI.

ERERKNE, SIS RFAMMEZ R ARTES, NEW T _EBE R A & 8k B IR E LN
ML MESHERL, REBFAEENARBEHWATE RE ERT DRE. XTEERE
BT B AR A K3 515000 D A AR AR X (40), [XFERL 5 RS H ST B 2 i

(1] & . 37, WEFIE, 42(1993),1537.

[2] A.S.Eddington, The Mathematical Theory of Relativity (Cambridge University Press, Cambridge, 1957), p. 200.
[3] #& b, hERZ(AH),21(3)(1991),285.

[4] Zhao Zheng, Li Zhongheng, IL Nuowvo Cimenio, 108B(1993),785.
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ABSTRACT
The compensate effect under the time-scale transformation for the Schwarzschild black hole and
Vaidya black hole are studied. The gauge potential is the contraction of the affine connection. Both
the Hawking temperature and the change of entropy of black holes can be regarded as the pure-gauge

potentials of the compensate field.
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