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1 y � v�K<[B?B��'	sD-0��� Lorentz Za*D-0����r/��sfD�B-0[R$ (OhB Killing [R$� [1, 2]), T�5B-0��#',���
B× I ℄�T Lorentz OR 〈 , 〉 = gB(x)−µ2(x)du2,z+ gB(x) #E�� B �B RiemannOR� I # R ���2�F��z-0��N>�+�5Ba��T ∂u 1#s-0[R$�V�E�� B # n F�r Bn(a) ⊆ Rn (a > 0 � a = +∞) ��h4��OR�
�
>�Q x = tp (p ∈ Sn−1) S� gB(x) � Bn(a)\{0} = (0, a)× Sn−1 �>w�!+ (�
[3])

g = π∗

t (dt2) + λ2(πt)π
∗

S
(dΩ2),z+ πt y πS Z�#> (0, a) y Sn−1 �B:�� dΩ2 # n− 1 F;I�f Sn−1 B�5OR���p�v( λ a8

λ(0) = 0, λ′(0) = 1, λ(t) > 0, ∀ t ∈ (0, a). (1.1)Ne��� µ# Bn(a) �B0[v(�kb1T�FX Γ = {o}×I ?�-0��M
n+1 .

=

Bn(a) × I 4��S*p Lorentz OR
〈 , 〉 = π∗

t (dt2) + λ2(πt)π
∗

S
(dΩ2) − µ2(πt)π

∗

I (du2), (1.2)z+ πI #> I �B:��fS.oBPH��4��-*p!l�L� Lorentz�� Ln+1(λ = t, µ = 1), Anti-

de-Sitter �� AdSn+1(−1) (λ = sinh t, µ = cosh t), +KB Schwarzchild ��w�q{
Schwarzchild-Tangherlini ��DD (� [4, 5]). 3�F�< µ(t) = λ′(t) �� (1.2) 1#.JB-0 AdS ���5Æz�OC;��D Lorentz ,���4��S�;!l�
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Bn(a) AZ9t��L 2008 o 9 � 8 Æ%?� 2008 o 12 � 31 Æ%?dae�

∗�u�,8j��)jR��u 200433. E-mail: yzzh@mail.shufe.edu.cn

∗∗�u�,8j 211 h.�y/Jj=���&62CZj�



830 ) j o : 30 6 A �
(2) �dfrv�� t = t0, u = u0 # n− 1 F��f��D Sn−1(t0, u0), /#rv�B�|(�f�
(3)8t��f Sn−1(t0, u0), 6�s9w8�\XVB�|D�(�f (Y�H 3 ).3�F�Q	-0 AdS ����℄�|(�f4�%(Bw8�\��f!l;a�h��-0 AdS ��+��F�r (u = u0, 0 6 t 6 t0) y�|b#w��f Sn−1(t0, u0) D�$B%w8�\D�(�f�7�Ne�M�w��f

Sn−1(t0, u0) D�$B')%w8�\BD�(�f#\(��F�ry�|b�Q	
λ = t, µ = 1 B�B�
?B��# Lorentz �� Ln+1 ���9�|(�f1#H�f� Aldeo D [6] !hT L3 +w�D�$B%w8�\D�(�fsL#
�r�H�fb�Q	-0 AdS ��Ne}�F"v( τ , �fv(V�TOR (1.2) uF EinsteinORB-O (�L{ 2.1). �4�X_F" (τ > 0) B-0 AdS ��+��KJ�*p!l (1.2) C�M�Zi���J��℄�Zi�!hT��F�ry�|b#Csw��f Sn−1(t0, u0) D�$B')%w8�\D�(�f (�LH 4.1). <D<^�Q	F"DVB Einstein -0 AdS ���!^p��
2 P ? M k� M

′

= M\Γ = (0, a) × Sn−1 × I #4�*pOR (1.2) B-0���DW�~��� (1.2) �_D
〈 , 〉 = dt2 + λ2(t)dΩ2 − µ2(t)du2. (2.1)�	pv( λ ${7� (1.1), .w Bn(a) �B[R$ V

.
= λ(t)∂t (�sfVI o,/# Bn(a) ��5�L{B
ka[R$ (� [3]). |3[R$ (
�D V ):

V (x, u) = λ(πt)∂t, x ∈ Bn(a), u ∈ I,p# M ��5�L{Bp~[R$�/BVI#�FX Γ = {o} × I. eo3zB#
∂t (� M

′ ��L{�� M
′ +�� S⊥ �!� ∂t, ∂u �+B 2 FZ���� �Z#

TM
′

= S⊥ ⊕ TSn−1. Ne� M
′ �}��&	 S⊥ B (1, 1)-`�R
J : TM

′ → S⊥,

JX = 〈X, ∂u〉∂t − 〈X, ∂t〉∂u. (2.2)U� J DVQ*�
 〈JX, Y 〉 = −〈JY,X〉, kerJ = TSn−1, �� J̃ = µ−1J W*� S⊥ �+Dsf^!l�
 J̃2 |S⊥= 1.� E1, · · · , En−1 D S
n−1 B2�����/e
 ∂t, ∂u s~:+ M

′ B����� ∇�!o	OR (1.2) B Levi-Civita O`��� (� [7])

∇∂t
∂t = 0,

∇∂u
∂t = ∇∂t

∂u = (log µ)′ · ∂u,

∇Ei
∂t = (logλ)′ ·Ei,

∇∂u
∂u = µµ′ · ∂t,

∇Ei
∂u = ∇∂u

Ei = 0,

∇Ei
Ej = ∇S

Ei
Ej − (logλ)′〈Ei, Ej〉∂t, (2.3)



6 y ��� .1 AdS �A,C&x9�℄EA)�g 831z+ ∇S �! Sn−1 �B Levi-Civita O`�|3�Q�z[R$ X , �
∇X∂t = −(logλ)′〈X, ∂t〉∂t +

1

µ2

(
log

λ

µ

)′

〈X, ∂u〉∂u + (logλ)′X, (2.4)

∇X∂u = −(logµ)′JX, (2.5)�r� V 6� ∂t, (2.4) +D
∇XV =

λ

µ2

(
log

λ

µ

)′

〈X, ∂u〉∂u + λ′X, (2.6)J� (2.3)–(2.5), %�m!�>
R(X,Y )∂t = −λ

′′

λ
K0(X,Y )∂t −

1

µ2
φ(t)〈JX, Y 〉∂u, (2.7)

R(X,Y )∂u = −(logλ)′(log µ)′K0(X,Y )∂u − ψ(t)〈JX, Y 〉∂t, (2.8)

R(Ei, Ej)Ek = RS(Ei, Ej)Ek −
(λ′
λ

)2

K0(Ei, Ej)Ek, (2.9)z+
K0(X,Y )Z = 〈Y, Z〉X − 〈X,Z〉Y,

φ(t) =
λ′′

λ
− µ′′

µ
, ψ(t) =

λ′µ′ − λµ′′

λµ
,T RS �!;I�f (Sn−1, dΩ2) �\�R�


RS(Ei, Ej)Ek =
1

λ2
K0(Ei, Ej)Ek.3�F�< µ = λ′ ��� φ(t) = ψ(t). 3z> J∂t = −∂u, J∂u = −µ2∂t w� JEi = 0,w��\i�>ws)F�!+

R(X,Y )W = −λ
′′

λ
K0(X,Y )W + φ(t)〈J̃X, Y 〉J̃W

+
(λ′′
λ

+
1 − (λ′)2

λ2

)
K0(πS(X), πS(Y ))πS(W ). (2.10)|3�J� 〈X,Y 〉 = −〈J̃X, J̃Y 〉 + 〈πS(X), πS(Y )〉, Ricci �\�RD

Ric(X,Y ) = −
[2λ′′

λ
+ (n− 2)

(λ′)2 − 1

λ2

]
〈X,Y 〉 + τ(t)〈J̃X, J̃Y 〉, (2.11)z+ J̃ = µ−1J = µ−1K0(∂t, ∂u), T

τ(t) =
λ′′′

λ′
+

(n− 3)λ′′

λ
− (n− 2)

(λ′)2 − 1

λ2
.� 2.1 < µ = λ′ �� φ = 0 D9	 λ′′

λ
= −c, 


λ(t) =






t, c = 0,
sinh

√
−ct, c < 0,

sin
√
ct, c > 0.3� (1.2) #�\ c B%�\OR�� 2.2 < µ = λ′ ���ym!

d

dt

[2λ′′

λ
+ (n− 2)

(λ′)2 − 1

λ2

]
=

2λ′

λ
τ(t),



832 ) j o : 30 6 A ��3># (1.2) # Einstein OR ⇔ 2λ′′

λ
+(n− 2) (λ′)2−1

λ2 = −nc⇔ τ(t) = 0, |3�5 (2.11);>� τ(t) B7\��FV�TOR (1.2)uF Einstein ORB-O�*$DF"v(�Jx 2.1 � µ = λ′, �r τ(t) > 0 (� τ(t) 6 0), �*OR (1.2) 4�X_ (�X )F"�F"DVBOR1# Einstein OR�
3 i f Z W F h b� M �1TB��Frv (u = u0) ?��>l�s9o	 Γ 0h4Q*B�|D�(�f�� O(n) #
/OR (1.2) y Γ 0��B �
�kbo	 Γ 0h4Q*B(�f Σ ��X γ = Σ/O(n) �+��I γ 1#:��X γ = (πt(q), πI(q)), z+ q ∈ Σ. �
γ }'�(�� γ(s) = (t(s), u(s)), a8

( dt

ds

)2

− µ2(t)
(du

ds

)2

= 1, (3.1)Q~Bh4(�f Σ D*�
F : (a1, a2) × S

n−1 → M, (s, p) 7→ (t(s), p, u(s)). (3.2)

F B;IU[RD
N = µ

du

ds
∂t + µ−1 dt

ds
∂u. (3.3)J� (2.4) y (2.5), %��->�

A(E) = −∇EN = −µdu

ds

d logλ

dt
E, (3.4)

A(F∗(∂s)) = −∇F∗(∂s)N = −
(dt

ds

)−1(
µ

d2u

ds2
+ 2

dµ

ds

du

ds

)
F∗(∂s), (3.5)z+ F∗(∂s) = dt

ds
∂t + du

ds
∂u, E �	 Sn−1. |3 F �|<�(< γ(s) a8





( dt

ds

)2

− µ2(t)
(du

ds

)2

= 1,

µ
d2u

ds2
+ 2

dµ

ds

du

ds
= µ

du

ds
· d logλ

ds
,�4|��:W-:D�	s�W-:






du

ds
=
cλ

µ2
,

( dt

ds

)2

= 1 +
c2λ2

µ2
,

(3.6)z+ c #�z%(�| dt
ds

6= 0, n�
du

dt
=

cλ

µ
√
µ2 + c2λ2

, (3.7)Q��Z=0
u(t) =

∫ t

t0

cλ

µ
√
µ2 + c2λ2

dt+ u0, (3.8)



6 y ��� .1 AdS �A,C&x9�℄EA)�g 833/7LTs9�|D�(�f���ds(�fN8t��f Sn−1(t0, u0). 3�F�c = 0Q~B�|(�f1#��Frv u = u0. J� (3.7), � F �=BORD
gF =

µ2

µ2 + c2λ2
dt2 + λ2dΩ2, (3.9)� gF = ds2 + λ2(t(s))dΩ2, /#D�B�5 (3.4) y (3.6) ;0�� (3.8) 7LBh4�|(�fB1�\D −cλ′

µ
. |3Q	-0B AdS ��C,��℄�|(�f4�%(Bw8�\ −c.\ 3.1 Lorentz �� Ln+1: Lorentz ��>w;+D�(wf Rn wbvMT+�� Rn ��
>�Q�kb Lorentz OR>�!+ dt2 + t2dΩ2 − du2, �I λ = t, µ = 1.3� (3.8) +D u =

√
c2t2 + 1 −

√
c2t20 + 1 + u0, Q~Bh4(�f1#�\D −c2 BH�f�\ 3.2 %�\ Anti-de-Sitter �� AdSn+1(−1): � R

n+2
2 4� (n, 2)-`Bw2OR

|x|2 = x2
1 + · · · + x2

n − x2
n+1 − x2

n+2. z�L{ Anti-de-Sitter ��D
AdSn+1(−1) = {x = (x1, · · · , xn+2) : |x|2 = −1}.Y xn+1 = cosh t cosu, xn+2 = cosh t sinu, u ∈ [0, 2π), �� (x1, · · · , xn) = sinh t · p, z+

p ∈ Sn−1. |3�1s� Γ = {x1 = · · · = xn = 0, x2
n+1 + x2

n+2 = 1} ?� AdSn+1(−1) 4�*p!l R+ ×λ Sn−1 ×µ S1, z+ λ = sinh t, µ = cosh t. 3� (3.8) +D
u = arcsin

c

cosh t0
√

1 + c2
− arcsin

c

cosh t
√

1 + c2
+ u0,Q~Bh4(�f#�\D −(1 + c2) BH�f�\ 3.3 /fQ*��� Black-hole M4�����Sa�B/fQ* Lorentz OR

〈 , 〉 =
1

f2(r)
dr2 + r2dΩ2 − f2(r)du2,z+ f(r) *D/fv(�"���/1#-0 AdS �� (1.2). �#|D�<�(��

dr
dt

= f(r), w�OR1�+ (1.2) Ba��z+ λ = r(t), µ = f(r(t)) �a8 µ(t) = λ′(t);VtC�< µ(t) = λ′(t) ��Y r = λ(t), LorentzOR (1.2)1�D��/fQ*B LorentzOR�z+ f(r) = λ′(λ−1(r)), �IB λ−1 # r = λ(t) BVv(�J�
λ = r(t), λ′ = f(r),

λ′′ = f
dN

dr
, λ′′′ = f2 d2N

dr2
+ f

dN

dr

2

,F"v( τ = 1
2

[
d2f2

dr2 + n−3
r

df2

dr
− 2(n− 2)f2

−1
r2

]
.L� f2(r) = 1 − (2m

r
)n−2 Q~B��# n+ 1 Fq{ Schwarzchild-Tangherlini ��

(Ricci w2). 3�F�< n = 3 �1#+KB Schwarzchild �� (� [4, 5]).

4 D e T h ^ I Z W F h b� Ne(W<[-0 AdS ���
℄� M w Lorentz OR
〈 , 〉 = dt2 + λ2(t)dΩ2 − (λ′)2(t)du2,z+{v( λ ${7� (1.1).
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Levi-Civita O`y Weingarten ���kb Gauss y Weingarten W-Z�#

∇XY = ∇XY − 〈AX, Y 〉N, (4.1)

A(X) = −∇XN, (4.2)

∀X,Y ∈ TM . Codazzi W-D
−[R(X,Y )N ]T = (∇XA)(Y ) − (∇Y A)(X), (4.3)z+ N #;ID�U[R��� “T ” �!�:��Yw8�\ h = 1

n
tr(A), w8�\[R H = 1

n
tr(σ), �� H = hN .wS8t�-�[R$B�OC�>s℄�Zi��&T� J BVQ*
�J(N) =

K0(∂t, ∂u)N #�[R$ (1 M ∩ Γ ?� J(N) �L{) . J� (2.4) y (2.5) �3z>
∇K0 = 0, �k�=(�

∇XJ(N) = K0(∇X∂t, ∂u)N +K0(∂t,∇X∂u)N −K0(∂t, ∂u)AX

= −(logλ)′〈X, ∂t〉K0(∂t, ∂u)N + (log λ)′K0(X, ∂u)N

− (logµ)′K0(∂t, JX)N −K0(∂t, ∂u)AX

= −(logλ)′〈X, ∂t〉JN + (log λ)′〈N, ∂u〉X
− (logµ)′[〈JX,N〉∂t − 〈N, ∂t〉JX ] − J ◦A(X),z+ X �	 M . 3z> J BVQ*
�� tr(J ◦A) = 0, n�

div JN = −(logλ)′〈JN, ∂T
t 〉 + n(logλ)′〈N, ∂u〉 − (logµ)′〈J(∂T

t ), N〉
= (logλ)′〈N, J(∂t)〉 + n(logλ)′〈N, ∂u〉 − (logµ)′〈J(∂t), N〉
= (logλn−1µ)′〈N, ∂u〉.�3�Q�z0[v( f ◦ πt, �

div[fJN ] = f ′(t)〈JN, ∂T
t 〉 + f(t)div JN

= [f ′(t) + f(t)(logλn−1µ)′]〈N, ∂u〉.i�$<B f(t) ∈ C1(R), f(0) = 0, ��
div[fJN ] = 〈N, ∂u〉, (4.4)
 f ′(t) + f(t)(logλn−1µ)′ = 1. �Z�>

f(t) =
1

λn−1µ

∫ t

0

λn−1µdt,�mm!
f(0)

.
= lim

t→0
f(t) = 0, lim

t→0
f ′(t) =

1

n
,�3�> lim

t→0

f(t)
λ(t) = 1

n
, ��h fJN = f(t)

λ(t)K0(V, ∂u)N >wPgFk>> M ∩ Γ ��3�F�< µ = λ′ ��� f = λ
nλ′ , 3� fJN = 1

nλ′(t)K0(V, ∂u)N # M ��5�L{Bp~�[R$�Q (4.4) Q��Z�J��OLH�>
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n 4.1 � M D-0 AdS �� M �')9�BD�(�f� ν # ∂M ⊂ M B�U[R�'[n���
n

∫

M

〈N, ∂u〉dM = −
∫

∂M

λ〈J̃N, ν〉dS. (4.5)z4<[�[R$ ∂T
u = ∂u + 〈N, ∂u〉N . J� (2.5),

∇X∂
T
u = −(logµ)′JX +X〈N, ∂u〉N − 〈N, ∂u〉AX,z+��ZD
∇X∂

T
u = −(logµ)′(JX)T − 〈N, ∂u〉AX. (4.6)|3

div ∂T
u = −nh〈N, ∂u〉, (4.7)Q3�Z�>

n

∫

M

h〈N, ∂u〉dM =

∫

∂M

〈∂u, ν〉dS,O{ (4.5) =0�
n 4.2 � M D-0 AdS �� M �')9�BD�(�f��r M 4�%w8�\��
∫

∂M

〈∂u, ν〉dS = −h
∫

∂M

λ〈J̃N, ν〉dS. (4.8);|�- A∂T
u B�O�J� Codazzi W- (4.3), �
∇XA∂

T
u = (∇XA)(∂T

u ) +A(∇X∂
T
u )

= (∇∂T
u
A)(X) − [R(X, ∂T

u )N ]T +A(∇X∂
T
u ).J� (4.6),

divA∂T
u = n〈∇h, ∂T

u 〉 −
n∑

i=1

〈R(ei, ∂
T
u )N, ei〉 − (logµ)′tr(A ◦ J) − 〈N, ∂u〉trA2

= n〈∇h, ∂T
u 〉 − Ric(∂T

u , N) − 〈N, ∂u〉trA2.�3!{ (4.7) s~=0
div(A∂T

u − h∂T
u ) = (n− 1)〈∇h, ∂T

u 〉 − (trA2 − nh2)〈N, ∂u〉 − Ric(∂T
u , N),|3�<w8�\#%(���Z�>
n 4.3 �i4 4.2 B7�S�

∫

∂M

〈A∂T
u − h∂T

u , ν〉dS =

∫

M

(trA2 − nh2)〈N, ∂u〉dM +

∫

M

Ric(∂T
u , N)dM. (4.9)SfJ��Zi� (4.5), (4.8) y (4.9) C!h�KB1o!r�J[ 4.1 � M D-0 AdS ����r M 4�X_F"BOR (
 τ > 0), �w��f Sn−1(t0, u0) D�$B')B%w8�\D�(�fÆD�F�r (h = 0) ��|b

(h 6= 0).



836 ) j o : 30 6 A �{ � M D M +w n− 1 F��f Sn−1(t0, u0) D�$B')%w8�\D�(�f�< h = 0 ��<[dOv( u(p) = πI(p), p ∈M , J� (2.5) y� ∆u = 0. g3
7ÆH� u = u0, 3� M #�F�r�< h 6= 0 ��i�;ID�U[R$ N , ��
〈
N,

1

λ′
∂u

〉
6 −1,|3 ∫

M

(trA2 − nh2)〈N, ∂u〉dM 6 0,z+D�+M<�(< M #�|(�f��� (2.11),

Ric(∂T
u , N) = τ(t)〈J̃∂T

u , J̃N〉 = −τ(t)〈∂T
u , J̃

2N〉.3z> J̃2 |S⊥= 1 � ker J̃ = TSn−1, U[R N � S⊥ ⊕ TSn−1 �> �Z#D
N = J̃2N + πS(N),�3�

〈∂T
u , J̃

2N〉 = 〈∂T
u , N − πS(N)〉 = −〈∂T

u , πS(N)〉.T ∂T
u = ∂u + 〈N, ∂u〉N , n�

〈∂T
u , J̃

2N〉 = −〈∂u + 〈N, ∂u〉N, πS(N)〉
= −〈N, ∂u〉〈N, πS(N)〉
= −〈N, ∂u〉〈J̃2N + πS(N), πS(N)〉
= −〈N, ∂u〉|πS(N)|2

> 0.�X_F"B��S�1� ∫

M

Ric(∂T
u , N)dM 6 0.	#�Z (4.9) �h

∫

∂M

〈A∂T
u , ν〉dS 6 h

∫

∂M

〈∂T
u , ν〉dS, (4.10)��Dx+M<�(< M �|� πS(N) = 0.SfNeW	�f�$ ∂M = Sn−1(t0, u0) ��-�| ∂u 2%	�f�$��

∂u|∂M= 〈∂u, ν〉ν − 〈∂u, N〉N,5T
〈A∂T

u , ν〉 = 〈∂u, Aν〉 = 〈∂u, ν〉〈Aν, ν〉, (4.11)z+
〈Aν, ν〉 = nh−

n−1∑

i=1

〈AEi, Ei〉 = nh−
n−1∑

i=1

〈N,∇Ei
Ei〉, (4.12)�IB Ei (i = 1, · · · , n− 1) #�	�$B;I ���DT�- ∇Ei

Ei, NeJ��SÆz!l��$ S
n−1(t0, u0) #rv u = u0 B�|(�f�rv u = u0 #?B��B
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�> ∇Ei
Ei = ∇0

Ei
Ei, �I ∇0 �!rv u = u0�BO`�z4� Sn−1(t0, u0) <Drv u = u0 B�|(�f�z;IU[RD ∂t ��

∇0
Ei
∂t = λ′(t0)

λ(t0) Ei, |3
∇Ei

Ei = ∇S
Ei
Ei − 〈Ei,∇0

Ei
∂t〉∂t = ∇S

Ei
Ei −

λ′(t0)

λ(t0)
∂t,z+ ∇S #�$�BO`�	#

〈N,∇Ei
Ei〉|∂M= −λ

′(t0)

λ(t0)
〈N, ∂t〉|∂M . (4.13))s�F���$�� N � ��� {∂t,

∂u

λ′(t0) , E1, · · · , En−1} SZ#D
N = 〈N, ∂t〉∂t −

〈
N,

∂u

λ′(t0)

〉 ∂u

λ′(t0)
,kb

J̃N =
〈
N,

∂u

λ′(t0)

〉
∂t − 〈N, ∂t〉

∂u

λ′(t0)
,T��$��ν 
 J̃N sn�N#2%	 N,Ei B;I[R�n� ν = ǫJ̃N , z+ ǫ = ±1.3z> 〈N, ∂u〉 < 0, � ν = ǫJ̃N :� (4.5) 
?�> ǫ = 1. 	#

ν = J̃N = 〈N, ∂u〉
∂t

λ′(t0)
− 〈N, ∂t〉

∂u

λ′(t0)
,
 ∂u <n�� 〈∂u, ν〉 = λ′(t0)〈N, ∂t〉|∂M . u4:� (4.13), (4.12) y (4.11), =0

〈A∂T
u , ν〉 = 〈∂u, ν〉

[
nh+ (n− 1)

〈∂u, ν〉
λ(t0)

]
, (4.14)|3 (4.10) +D

∫

∂M

〈∂u, ν〉2dS 6 −hλ(t0)
∫

∂M

〈∂u, ν〉dS. (4.15)�4J� J̃N = ν, �Z (4.8) �
∫

∂M

〈∂u, ν〉dS = −hλ(t0)vol(∂M),:� (4.15), ∫

∂M

〈∂u, ν〉2dS 6 h2λ(t0)
2vol(∂M), (4.16)z+Dx+M<�(< M �|� πS(N) = 0.XsWf�J� Schwartz �D��

(∫

∂M

〈∂u, ν〉2dS
)(∫

∂M

dS
)

>

(∫

∂M

〈∂u, ν〉dS
)2

,|3 ∫

∂M

〈∂u, ν〉2dS > h2λ2(t0)vol(∂M),	# (4.16)+BDx+M�|TM #�|B� πS(N) = 0, ��h M o	 Γ h4Q*�q_ 4.1 �r-0 AdS �� M 4� Einstein OR�� M +w��f Sn−1(t0, u0)D�$B')B%w8�\D�(�fÆD�F�r (h = 0) ��|b (h 6= 0).
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AdSn+1(−1) +	0D √
l2 − 1 B n− 1 F��f���q_ 4.2 AdSn+1(−1) +w Sn−1(

√
l2 − 1) D�$B')B%w8�\D�(�fÆDH�fb (�\ 6 −1). B � U � s � u

[1] Beem J. K. and Ehrlich P. E., Global Lorentzian Geometry [M], 2nd ed., New York:

Marcel Dekker, 1996.

[2] Sanchez M., On the geometry of static spacetimes [J], Nonlinear Analysis, 2005, 63:455–

463.

[3] Montiel S., Unicity of constant mean curvature hypersurfaces in some Riemannian

manifolds [J], Indiana Univ. Math. J., 1999, 48:711–748.

[4] Besse A., Einstein Manifolds, Modern Survey in Mathematics [M], Berlin: Springer-

Verlag, 1987.

[5] Gibbons G. W., Hartnoll A. and Pope C. N., Bohm and Einstein-Sasaki metrics, black

holes and cosmological event horizons [J], Phys. Rev. D, 2003, 67:84–107.

[6] Aldeo J. A., Lopez R. and Pastor J. A., Compact spacelike surfaces with constant mean

curvature in the Lorentz-Minkowski 3-space [J], Tohoku Math., 1998, 50:491–501.

[7] Unal B., Multiply warped products [J], Journal of Geometry and Physics, 2000, 34:287–

301.

Space-Like Hypersurfaces with Constant Mean
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Abstract The author constructs some integral formulas for space-like hypersurfaces in

the static AdS space-times, and uses them to show that only the geodesic n-disc and the

umbilical caps in the static AdS space-times, with non-negative deviation, are the space-like

hypersurfaces with constant mean curvatures which are bounded by an (n−1)-round sphere.

As a corollary, it holds for static AdS space-times with Einstein metric.
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