49 5 2000 5 Vol.49 No.5 May 2000

1000-3290 2000 49 05 0875-05 ACTA PHYSICA SINICA (©2000 Chin. Phys. Soc.
1 2 1
! 241000
: 230031
1999 9 6 1999 10 23
- P :
PACC 3280
1

Janynes-Cummings JCM -

- collapse-re- 2
vival
. " ’ hawy
JCM
_ g
4-6
H :LZ +lMV2362 + hawgle el
7 2M 2
. - dE x t o+ H.c 1
Fock . M P v
o+ o_ Pauli d
4-6 le g
1 E xt
2
3 E x t =Egsin bz !t
4 Lamb-Dicke b E etimel o ity )
8 3% ky b
$)

- Y, xt g +W, x e e

. 9¢ - A B
~rg _ o L N
ih ¢ = 2Maxz+2va J

g



49

876
—dE z ¢ ¢ 3 tate e, 9
v>180 181
2 2
* H:*Zgoqcha+2g0774a+2a2+g17] a+a’ .
+ hoLg, —dET x 1 ¢y 4 10
E x t = Egsin ko e® + Eje fite ™t
5
N ) 3
E* xt E x ¢ 51‘:(1)07601‘
10
be .
Gy K1
I - R © M S )
ih 3 IM 5.2 T 2 M 4y ]
~ ih <€ = H 11
PlE x| ; thyy = 1
héL Y- ot | n
ot =20t |n . 12
~ 2 n
H:%+%Myzx2—d2|Eh81 : | i 7 T:ﬁzgot?) Gy=6.0 /126772
- G1:3g1 780- Cn T
a” a
Lamb-Dicke kix )
iC = — Gon + -1 C
=71 a+a+ kLI:O (1,+(l+ 7 7 1Ly T 0n pnn n T
Lamb-Dicke 5 7 + Gy Vun+1C, © +VnCy
h=1 13
H:)JaJra—g(]sinz77a+aJr P,
—gisin 7 a+a’ e ara’ gt by,
- . . - ) |a‘2n
_ g]Sin 7 a + a+ e i ata eﬂvﬁri ¢17¢0 8 Pn lal™, T 14
20=0QF 40. g1= 000, 46, Q;=2dE; k j la| =2 <n>
=01 Rabi
’ <n>:<a+a>22n\cnf\2
$y— ¢, =m. Lamb-Dicke n
Lamb-Dicke Y <n>
<<wL. kl~/€L 771:77. Y : <71>
8 - 1 _
Hint - _ g()77 ae*ivt + a+ eiuz 2
1 10
+ ?g(] 774 aefwt + a+ ewz 4 2 77
+ 817 ae ™+ g" e 7 "=
2
1+177 ae*ivt + a+ eiuz eivt 677 .
) } . 1 a <n>
+ gln ae*wt + a+ ewl 1 _ 177 ae*wt i Kerr



Xl t +iX2[

Q)
Il

G;=0.1

5 877
Q B_J Xl t Xz t
a X, ¢t X,1 =2CC=14. 15
<n>
1b .
4.00 (a) ]
- 3.95 q |
ocC ‘l, !
2 33’9"' W‘W !V‘WNJW\ L . VLWW
3.85F ! ! 1
<n> . |
G <n> 3,500 v
G, <n> S 0 20 0 # 0 &
sl ' ' ' ' " ] ol (b)
3.9} ! 1 " ‘ |
LR | “\ﬁmﬂ {\ {p H | ] :.: ﬂ HM AJ\.‘M» n(fww~”,\n‘ﬂ
s i wwwwwww V\W”“‘“ L }[\WJU\)WWWUUM
3.6f i ] 3.4 ]
| ‘ J l
3.51 1 3.2} l[ |
=5 10 20 30 40 50 60 0 10 20 % 4|° E
2 4=0.24 |al =2
ol T T ] aGi=0.1 b G,=0.45
3.9¢ \ f | JM \1 | S, ¢t i=12
3.8F | : -
~ | ” It H mm!Hn ,AAM“ r JM 1 S, _ AX, Z‘ 2 -C 16
S WWWUWWU WW p ST
°l : ] AX; = X2t - Xt % 10
350 | | ] 12 St
345 St =2<n>+2ReA, t —4 ReA, t *
0 10 20 30 40 50 60 17
S, t =2<n>-2ReA, t —4 ImA, ¢ *
1 G=0.3 |al=2 18
a p=0.135 b ;2=0.24 At i=12 At = ¢t ldlet .
S, t <0
S, ¢t =-1. 3 o=
0.24 |a|=2 Gy S,



878 49
S, r =-0.27 Gy 0.3 G, . 7
S, = =—0.36. 4
3 Lamb-Dicke 7
Lamb-Dicke
L | Lamb-Dicke 7
3t ' 6,=0.11
sl //\\ 6,=0.3]
= a M \
= [ ’/ \ / Vi \
it Yo 1
i V ¥
of \J 1
_lol_o I 0.2 J 0.4 J 0.6
‘ <n> -
Gy
3 4=0.24 |al=2 G, 0.10.3 S; t <n> B
8 T T T T T

4 G1=0.24 lal=2 p 0.135 0.24
S[ T

V.Buzek I.Jex Opt. Commun. 78 1990 425.

A.Joshi R.R.Puri Phys. Rev. A45 1992 5056.
G.X.Li J.S.Peng Acta Physica Sinica 42 1993 1443 in
Chinese 42 1993 1443 .

D. Meekhof C. Monroe B. E. King et al. Phys. Rev.
Lett. 76 1996 1796.

J.1.Cirac R.Blatt et al. Phys. Rev. A49 1994 1202.
D. Leibfried D. M. Meekhof et al. Phys. Rev. Lett. 77
1996 4281.

Q. A. Turchette C.]J.Hood et al. Phys. Rev. Lett. 175
1995  4710.

He-ping Zeng Fu-cheng Lin Phys. Rev. A52 1995 809.
R. Graham M. Schlautmann et a/. Phys. Rev. A45
1992 RI19.



5 - 879

CHARACTERISTIC OF QUANTUM COLLAPSE AND REVIVAL IN THE
MOTION OF A TRAPPED ATOM FOR HIGH DETUNING

WANG ZHONG-JIE' LU YI-QUN* LU TONG-XING!
U Department of Physics Anhui Normal University Wuhu 241000 China
° Anhui Institute of Optics and Fine Mechanics Chinese Academy of Sciences Hefei 230031 China

Received 6 September 1999  revised manuscript received 23 October 1999

ABSTRACT
In this paper the quantum dynamics of the trapped atom which acts with a standing light field and a travelling light
field is investigated. Evolution of the quantum mean energy of the ion with time displays the characteristic of collapse-re-
vival which implies that the vibration states of the system have squeezing effect. The larger the nonlinearity of the sys-
tem the higher the frequency of collapse-revival of the system and the smaller the quantum mean energy of the ion. The
higher the intensity of the travelling light field the higher the degree of squeezing of the vibration states of the system can

be observed.
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