4 32 % R  Acta Phys. Sin.

Vol. 60, No.7 (2011)

073203

vV &Y 7=

RERIR FIURSLIZ R G P E 4t

= 0B B KRAEX
CHEMREE TR 2 BB AR 541004)
(2010 4F 12 A 12 HkF];2011 4E 3 H 10 H Y E&0kF)

AR SR RS T WA TT I8 SCHR AP 2 G VB = BT 3 (- 2 DR ST HEL 6 2R A 5 OURE T 44 A = 2D 7 A LA
FHZRGE G B HEAT 20T, A B SCRIR X i1 (B RH EL AR TR 23 (9 A BEAT AN 5 B2 Ak, AT X2 ey s Wi A HH T
BT TV R = REGRE T XU RGO AR TR . 45 R 6 0 IE S 7 S 5 B 4 T 4 B
G RAGRIE 5000 i e 4 R 1B UTAR 5%, T R4 I 18] -5 XU 37 iR A 5.

KGR PO-ZHNBIHEER, VR =R T, JRAH TS

PACS: 32.80. QK, 42.50. - p

1. B =

B {0- 2 K 407 1H 5 2B ( Bose-Einstein condensation
BEC) J& 3 o Fll 2 PR 3700 &5 0 — 2L T 5
WO 2 T BGE. IN 1995 4P 76 04 J I 7 1
S ELLOK, 51 T IR N B R
A BB E S I A Y 1Y T BEC Al LA
RS THOCH A T 5 7 5. 5, AfTX BEC
()7 A SRR BT, LA BEC 50637 B9 AH B
YERTEAT T KB SL e A p o, iUds 17— R 51
R

A SCHESCHR [ 22 ] B filt b, R A% W AR 7
WP IR T BEC RS0 B B EAT T
SRHTRECHE, IR TV R SRR DY
ARG HOLY IRt i, 45 3R W O W 1E 32 o
TR R g G, R4 TR 50650
U .4 PR 7~ 25 UTAR 5G|, TR 4 1 18] 5 U256 37 1Y

2. ARG B E W R AR
KA

TEBVHIAY Bogoliubov VLR SCHEk[ 22 B4
SV BRI =HEYURE TR BEC 5B R 45 40 T 800

3 7 12 Wy

, AR 2068

G EAE R 2R GE 10 S e 25 i i
H =w,aa, + wya,a, + w,b,b,
+ Wby by + & /Ny(a,b,
+alb, +abl +ajb,) + AN,
+ 24, Noby by + 243,05 by, (1)
é\/\lz =A3 =24 =A ,mﬂ(l)ﬁﬂﬂﬁﬂ
H =w,a,a, + w,a,a, + (@,
+2AN,) by b, + (wy, +2AN,)b; b,
+é& ./N,(a,b, +ab,

+a,b] +ajby) + AN, (2)

= wiﬁ‘j%i$§<( i=1,2 >ﬁlﬁ%é@5ﬁ$’ wo;j"7
JETFREESSE B (i =1,2) BESZIHBAAE

BRAENIR | ol Fla, 535 R i (i = 1,2 )06
(7 A A R I B4, b b, (= 1,2,3) 4%
FFIRTEE A DR A0 7 A A N A
e RN SR AHEAE A, A FoRJEFH
FHEAE R B, Ny Ry 3 66 R 307 38 356 2R 1R 1 I

T
ﬂ%%?&wﬁ%mﬁﬂ
okt

(2) 2H A XN
1) I 285 T

H =w,a/a, + w,a,a, + (0,

+uy) by b, + (wy, + uy)by by

HR[ 25 ] 43 Al A
B, T RAR MRS

s> Uy

2%

# FEFRELAH AR E 0 H 4 (HEHES 209094 ) A1) PG H SRR HE 4 (HEES :2010GXNSFBO13050 ) %% Bl i .

T E-mail; liming@ glite. edu. cn

(€2011 FEHIEFS Chinese Physical Society

http . //wulixb. iphy. ac. cn

073203-1



4 32 % R  Acta Phys. Sin.

Vol. 60, No.7 (2011) 073203

+é& ./Ny(a,b, +ab,

1
+ayb; +a,by) +—u

2
TEIHIR IR ( W, = Wy , W, = Wy ) T, B AT

3 B RR DT R AR MR A
b, (1) W, + u, 0 e JN, 0

oNos (3)

0 by (1) ~ 0 ®, + u, 0 e /N,
il || e AT 0 o, 0
a (1) 0o & N, 0 o,
by (t)
X b,(1) , (4)
a,(t)
a, (1)

T ZBOEFE B f AL BOR AT LIS B HA# I F
a, (1) = a,,(t)a, (0) +B,(1)b,(0),
a, (1) = ay,(1)a,(0) +B,,(1)b;(0),
by(1) = 0, (£)a,(0) +B,(1)b,(0),
by (1) = ay (1)ay(0) +B,,(1)b;(0),  (5)
Hrp

_ e+ Uy
a,(t) =e 2 [cos(yt) +1Zsm(’yt)],(6)

C ci(wy Ry, LUy
@, (1) =e z [Cos(’yt) _12_ySln(yt>]’(7)

—i (w1+—)[ V N
Y

a, (1) =B, (1) = ——sin(y1), (8)

- (m2+ )r

N,
o, (t) =B, (1) = rSlﬂ('yt) (9)
B (1) =e_i(wl+uzﬁ)t[cos(yt) —i;—;sin(’yt)](lo)

= e_i(w2+l;_0>r 1 &%in
B (1) = [ cos(yt) + o (yn) [€11)
y = [&N, + (l;()) .
3. R E 4R

T BRGORIS 0 G800, 5 OB 42
5 0 1E A RS

(a, +a, +a, +a,), (12)

U = —
2.2

U, =2Lﬁi(al-af+az-a{)~ (13)
Uy, U iR NI 2 K FR
[U,,U,] =i/2, (14)
I EN D )
(AU,)*(AU,)* = 1/16. (15)
gIA
Q, = (AU)* -1/4 (i =1,2),
CIRPYEES
0,(1) = (uosm Y\ cos ’ytj | sinh?r
— sinhrcoshreos[ (@, + w, + uy)t
-¢]t, (16)
Q,(1) :%(uozi;l2 v + COSZ’ytj { sinh’r
+ sinhrcoshrecos[ (@, + w, + uy)t
¢t (17)

HTF Qo) F1Q, (1) BIPRECE R BA M FRME, H
X Q, (o) VBT BUEIH P 25 R AN 1 Fnfal 2
7K.

HIPE 1 A 2 W], Sl 00 WO IE 58 70 B 1 Tk %
PRt e] A AR Al P 1 AT RU Y %’l%%ﬂ
BOLRIIR o, 0, NETOCH 6 548 KN 5 r 2%
PRI, Y5 0 B R TR A TR BE B r B3 RT3 K, i
AR IR AN, i8] 2 T RUE Y SO0 6 4
T r AR o, ,0, LN,
(B KRG TR E AR, 250 = 0. 15, 1M s 4 1 8] B
o, 0, (GRS, U8 . X5 3CHk[ 14]
GiR—E

4. %

RSO TR TR TT v, X SCRR 45 i VR
= REGR T Bl -2 DR T $H B R A 5 U 4 A T
AL EAR AR GE R e 3 i AT 3B, S
IR P X J T AR EL AR R 0 B AR B AN 5 L2 Ak
NIIRSNPALER: U (B N &7iB I O A I VR
PR TR R G e R g vk . 45 R R
S MIE AL o A B A R R 4 L4, R4
ORI 5505004k s 26 14 DDA OC HLRRIE BE, T TR
248 I 18] 55 U637 B3 5 LR LE.

073203-2



W F R

Acta Phys. Sin.

Vol. 60,

No.7 (2011) 073203

(@)

®

0,0

e e e e ’
[CRENTSEC - TR <N RS

0.2t i

0.4 1 . L ) ! ) . . .
0

1
:17u0:

(e)r=1

Q, (¢) MR ALAENE( Ny =2000 , 0, =1,0, =1.2, ¢
04,¢ =0) (a)r =0.6; (b)r =0.8;

Q1 ®

X0

0,0

&l 2

=0.4,$=0)

0.5 T T T T T T T T T

0.4} E

0.3} b

0.2}t ]

0.1t

-0.1 g

. @

-0.2

0.5

0.4¢ J

0.3} i

(b

!
i
0o

0.5

0.4 J

0.3 H E

0.2 H g

©

Q, () MM EEAFRE( Ny =2000 ,7r =0.5, 6 =1, 1,
(a) w, =1,w, =1.25(b) 0, =2,0, =2.4;

(¢)w, =3,0, =3.6

Anderson M H, Ensher J R, Matthews M R, Wieman C E 1995
Science 269 198

Davis K B, Mewes M O, Andrews M R, Druten N J, Durfee D
S, Kurn D M, Ketterle W 1995 Phys. Rev. Lett. 75 3969

Bradley C C, Sackett C A, Tollett J J, Hulet R G 1995 Phys.
Rev. Lett. 75 1687

Mewes M O, Andrews M R, Kurn D M, Durfee D S, Townsend

(5]
(6]
(7]
(8]

(9]

073203-3

C G, Ketterle W 1997 Phys. Rev. Leit. 78 582

Anderson B P, Kasevich M A 1998 Science 282 1686

Kuang L. M1 998 Commun. Theor. Phys. 30 161

Kuang L M, Ouyang Z W 2000 Phys. Rev. A 61 023604

Zhao 7 C, Kuang L M 2000 ActaSin. Quant. Opt. 6 29 (in
Chinese ) [ A5 | [E 4R 2000 Tt 244 6 29 ]

You L, Lewenstein M, Cooper J 1995 Phys. Rev. A 51 4712



4 32 % R  Acta Phys. Sin.

Vol. 60,

No.7 (2011) 073203

[14]

[15]

Sun C P, Zhan H, Miao Y X, LiJ M 1998 Commun. Theor.
Phys. 29 161

Jing H, Chen J L, Ge M L 2001 Phys. Rev. A 63 15601

Zhou M, Huang C J 2002 Acta Phys. Sin. 51 2514 (in Chinese)
(A B 3B 2002 P31244R 51 2514]

Zhou M, Fang J Y, Huang C J 2003 Acta Phys. Sin. 52 1916 (in
Chinese) [ A B Jr %80 B4 2003 HHI44 52 1916 ]
Zhou M, Huang C J 2009 Acta Opt. Sin. 29 1096 (in Chinese)
[ W #FRE 2000 Jei244i 29 1096

Huang C J, Zhou M, Kong F Z, Fang J Y, Mo K W 2005 Chin.
Opt. Lett. 3 410

Hao Y J, Zhang Y B, Liang J Q, Chen S 2006 Phys. Rev. A 73
053605

Zhou Y X, Xia Q F, Sun C Y 2008 J. Ai. Mol. Phys. 25 0633
(in Chinese) [ JAEJk B PRI FMK5E 2008 J5i15 7> T
2#4i% 25 0633 ]

Zhang J M, Liu W M, Zhou D L 2008 Phys. Rev. A 77 033620
LiZ G, Fei SM, Wang Z D, Liu W M 2009 Phys. Rev. A 79
024303

[20]

[21]

[22]

[23]

[24]

[25]

[26]

LiZ G, Fei SM, Albeverio S, Liu W M 2009 Phys. Rev. A 80
034301

Li Z G, Zhao M J, Fei SM, Liu W M 2010 Phys. Rev. A 81
042312

LiXF, Wang CZ, Jin L], Nie Y H, Li J F 2008 J. At. Mol.
Phys. 25 1340 (in Chinese) [ 2275 X, T Hmiis &+
e DL 2008 J5T 55 TR 25 1340

Hu Y 1982 Molecular Thermodynamics on fluids( Beijing: Higher
Education Press)p380(in Chinese) [ % 1982 WKM7 F
POy (LT B A H0E L) 56 380 1T ]

Ni G J, Chen S Q 2000 Advanced Quantum Mechanicsp 372
(inChinese) [ 15 YGHm B4 I3 2000 /& 45w T H22( L. &
B2 AL) 45372 5]

Li M, Sun J X 2006 Acta Phys. Sin. 55 2702 (inChinese) [ 4%
W FhA B 2006 PBIAAR 55 2702 ]

Peng J S, Li G X 1996 Introduction of Modern Quantum Optics
(Beijing: Science Press) p185 (in Chinese) [ 34 4= 25 5
1996 UG T2 T (AL st Bl R bt ) 55 185 11 ]

Squeezing properties of two-mode squeezed field
interacting with V-type three-level atoms”

Li Ming’

Tang Tao

Chen Ding-Han

Department of Mathematics and Physics, Guilin University of Technology, Guilin 541004, China)
T i Y 8Y
(Received 12 December 2010 ; revised manuscript received 10 March 2011)

Abstract

The Hamiltonian operator of a system of V-type three-level atomic Bose-Einstein condensate interacting with two-mode

squeezed coherent light field is analyzed in terms of the lattice-liquid model. It is indicated that the contribution of the

interaction between atoms to the Hamiltonian in the literature is unreasonable,so the Hamiltonian operator is improved and

the squeezing properties of two-mode squeezed field interacting with V-type three-level atoms are studied. The results show

that two quadrature comonents of light can be squeezed periodically and that maximum depth of squeezing is closely related

to the initial squeezing parameter of light and that the duration is determined by the frequency of two-mode field.
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