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AXTRTE Kerr M HEMET R Bose THIRAR, %HRMH: 1) EFRE Bose
TARETLHK Kerr BRAKMA, ERGRRBERNBRT I L RKRHFLET XS deFelic 945
WHR. ERITGMBOLEREBEE ¢ RIEtRE Kere BRGHEE. 2) ¥THKE Bose
TR RSN, WEATRERAR S Kerr RIRARKA S, AANHT RASMEEEK,

EER, RNOEZHETT Ker E#HH Klein-Gordon HFREHIKMIAIR, deFelic” 18
HLER I RBET, XBAASNR « STREMN, (B Ker BFDWE K-G TENE
JGE Bose FRUBMBETEMRE L, K FHHUREHEY, BIAFEERESR. Rowan-
Stephenson™ MI%AH T Kerr BEHLER K-G HIRTE— ARFURF R 4 T HOIT DU, LB T 403
ot TEOT . Adler™ S ANBE—T DT T XHRE ¢ HE Ker TRBHRAENAE.
A1 5 REBZFLLE Bose F7£ Kerr EHMPRARAS., HEKRE (g 0) Bose
FHES Kerr BRARKAENAE, WESKEHBHNER. KIGREN IREE
HEEMARNTHE . BEDIT w0 WHEN. SREH: Ker BFEAEAELEE Bose ¥
(p=0) HAE, X5 deFelic” WER—, ERIEEERE ZER 1 WEE. 2
Y opx 0 BN Kerr BBYELIEB TH IR RIREE. KA H TRAKEL, K
BRE UL R FE R A AR 5.
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G=rh=1) FEERE, EHEEM R, BE r=2M LEW, EEFELHE, W
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+ m?a* — (4 + E**)A]R =0, (2.3)
Rehm BHETHG L BRIEEI S,,(0) WARIEE™S, BHQ1DNEXH r+ & Kerr B
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BN 0<x < 0, FHiT
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0<d <1, ¥Q2.6)Rth R(x) WA « WEREEE, &

M1 + x + d)
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B8 o T, W (29) RER LS (1.4) —8, [EWREHENT <0 R o< 0] #
x> 0 B (2.9) REGEHE RERE RBEE R(x) ~ I, (i— Voax ). FERARLER
PR BDTE A v &b R(xo) BBAME, B—HE (2.7

Rn —_ — Xy [a + + 2 + a 3 .
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Wit BHRAELHAM E=0. & p=E =0 fRAQ.8)X, 7 a5=2,=0; H (2.10)
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% oay=—1 AAHE. LHERRENOAEE 1> 0, Hit I, [5\/—j BRI
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XK re=r_=M; a=M; d=0, 27DRAK28)RLA
#'R” 4+ 2xR" + P(x)R = 0, (3.1)
H
P(x) = b_,x 24 b_yx7' + by + bix — bax?s
by = (2EM — m)* b_,=4EMQEM —m),
by = TE*M?* — i?M?* — 4, b, = 4E’M* — 2u’M?,
by = (b — E})M?, (3.2)
(3.1)X TS5 R Schrondinger HRIER TR LLEBREFHAY bir — bd'. HE
S RAELLTIR.
(1) 2EM > m, fif 6,30, HOGDORXNPREH 607 TWRA GB.1) X, KAE
x— 0 B3R Z BTN
sin [(ZME —m) —i—] >

R(x) = (3.3)

cos {(ZME —m) —i-] .
XERLATERES, FXEGDROEZSEN —QEM —m) =™, % x—> 0 WUM
REE% B, Landau™ BEH REA MY —4x™(4>0) H.5>2, ¥ H 3L Landau ik,
(Landau fall) XRIFIRAR FU—E LR re RIWER—E.

(2) 2EM = m
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1) p=0 B, deFelic™ AKX GERTFHETYH e > M W e = M FHER,
AR ERE R(x) RBHRENEDTH, BRBEBTHE N E=m/2M, AN
R(x) Br¥R4 ra T, RIRA AW BRBE r > ra AN I K, HERINTRE LS 1D
FEMER IER. BB Y p=0/, RBHREF 6= —21x0, i b BHAE., I
G.DHAA

x*R"” 4 2xR’ — AR = 0, (3.4)
I (2.3)3 0 $(0) K 1 43 BURAGERIBEE & =11 + 1), % (3.4)RNAYH A~ i 4
R(x) = {x‘+ Se=[—1+/1+ 40+ 1] %; (3.5)
X S2=0, S§,<0.
ERY =0, v+ HELBAHE, BPER, »~7F r+ BRE. MY 1x0K, o+
TPRZEAL K> o~ FE r+ LR BL. FTRL '+ K - BAZHAER.
2) px0 WIEE., REGDORF boa=0b_,=10, 3.1 X%

R~+7 R — {-(—xfﬂ’—)——{(—bz)+7”k=0. (3.6)

(3.6) RARU T “ERE"N (—82)> RLIHHEEN (—6)/x, EBERBEN (—b)/x* 1
Schréndinger 7572 , W] DL AR U5 2 R E, &

R
R(x) = ple™*w(p) A= _;_ [—1 + \/'1—_‘_4_&"]’ (3.7)
R(3.1)F A%
bW Qa2 — )W —(+a—BW =0, (3.8)
do? P
Hrh
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- 2\/2_ 28/ @M — /4
(3.8) W W (p) RICABILTHIGINY W(o) ERTUFREN A ERIE R(c0) —
e >0, W(p) BAHFTRMELER (B —4—1) =0 RIEBH,H

o Z2wME V14404 4pM? — 7 = N = FIEEHK. (3.10)
NTYE— :

G0N BIRGE R, oM FREILRAOE N Kerr BRGEERAS. RASEEBCY

R(p) = p4e™™?*F(l + A — B, 24 + 2, p). (3.11)

EBEARKZE, 310)RHIELHEERE, AHNEERFHN, 8RB TH 2 R#ET
ﬁCMZIEJE’JQ’Jﬁ%% ﬁﬁﬁ%%‘ﬂ’]ﬁ%& IF—MEALRIE = W' IAERIER (3.10)

;QE’J%E%?{%;—E AL EHRGL0)RBHH
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K& m, 4 B N %1 Ty KW,
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A=10+1) — % (B — p?) + o(I7%)

= (0 + 1) + —;— [uM? — m?/41 + o(17). (3.13)
5IABH¥ a:
(‘u.zM’—-rrzz/"r)r—-i—mzoa2 (6>=0, m>=0), (3.14)
HGI2)K,H
I<ea<<l, (3.15)
¥(3.13), GIHRRAGBLOR,
m?at — 4mNo® + 81(1 + 1)o? + 4mNa ~— 2m? == 0, (3.16)

Ho=0,16) APEN = —272"<0 (HEE m>=0), W a=1, (3.16) XL
=8Il +1) —m >0, HETRHGIORLE 0 <o <1 HREE. XMIEHTHRE
Kerr BRAATREN £ 0 M Bose FRRRAS.

BLiZAEH (3.10)R 5% wM EIREET —AFRE]. BB Hawking RIZH/NBRM =
FAHB, 2uM ~ 1073, (3.12) AREHER, HAEERRAS. TN TARRRHER
Rz fF> 2p6M ~ 105, HGI2)RMRAEN = K 1 BIFK,
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1) % Schwarzschild BB (a = 0), FikRE p = 08, p > 0 [ Bose F, I REFRK

2) ¥ Kerr B (0<a<M), Y p=0 REFRGE, Y p»>x0 #,7 (2.11)
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3) XWHkuE Kerr B (a=M), &F uw=0 WRAS. XMERSE deFelic
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A, BEAFE—HN E = m/IM, BRERBNRGEFHESHGID) K (3.10) R
SHi.

BE EE X 77 B2 S B Bt LR R RR 3.

M X
2.8)RHY a0 =0, 4 0,< 0 K <0, WEHWTF, #(2.5)RB o' = M1 — &), R ao=0 §5 EM=
ma _m[l—d A4 = CEMre M 1—d L, m 2
WO~ 3V T BEARTRAEARAR: M = D Lo B = T (1-d) R meE=

2L (L= d). A o HERERHE
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H A>m?, E<p, # a,<0. Bk, o, HELNY
4= (1 + 2)(1 + 5)M*(E* — u?) + % m(l — d) — A<0.
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THE BOSON BOUND STATES IN KERR METRIE
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(Shanghat Chemical Engineering School)
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ABSTRACT

The massive and massless boson bound states in Kerr metric are discussed. It is
found that the massless boson cannot be attracted by Kerr black hole to form bound
states. In extreme Kerr geometry and large ! cases, our results are in agreement with
that of deFelic’s, but we extend his result to arbitrary ! and non-extreme Kerr geo-
metry. For massive bosons, if the bound state conditions are satisfied, it is possible to
form bound states in the extreme Kerr metric. Its energy mode, wave functions and
bound states conditions are given.



