57 1 2008 1
1000-3290/2008/57 01 /0212-07

ACTA PHYSICA SINICA

Vol.57 No.1 January 2008

(©2008 Chin. Phys. Soc.

2007

. Storey

PACC 4250
1.
Rempe
1
3

Cummings

Tavis-Cummings

5

67
8
Nha

* 60478049

14 2007

Dieckmann

Kien

Jaynes-

430079

Ramsey

twin

1 ..
. Mancini

" Chang

Macovei

17

2006ABBO15

Agarwal

15 16



213
1 x—Aé42
s[) X = e 40
2. ’ 427(62
o x ¢ x
A/8
w0 :[dx¢x|x‘a
Ramam-Nath =|dy ¢, x +¢ v lx la .
18
. . . . A
H = Hfie]d + Halom + Hin[ 1
Hiy = ho,a" @ 2a
H 0 = ho, 5} + w63 2b
[, =thecos ki +¢ @ &, +5{a t
+ hecos k R + A8 +¢ a5, +465a Py :de¢lx+¢2x
2¢ N
ﬁﬁem ﬁamm xexp —iHut/h |5 |a
i, v gx g x Ia
w, k W x laexp i €’/A cos’ kx + ¢
6 67 i=12 i +cos kx + m/d+ $ 6
e ¢
w, X,= ae+ate’ W2
19
\ e’5icos” ki + ¢ X, | = |
Hy =2h A at a o1 Xo = Xol Xo
2azr 2 pa
e’Gycos” ki + w4+ b .
+ 2% A a*a 3 v :41 expia+e'ﬁ—62+i§|0“’
VG = rooTan
A A=
[ON) @,
AZ AZ |X6
01 0, .
1 | ¢ am,,,:%]dx dox o+ ¢ v lx
2 X yolaexp i €/A cos’ kx + ¢
- efcos’ ki + P i .
Heffz_hfa a +cos kx + w4 + b
_]liezcos2 kﬁ’c\A+T('/4+¢a+a. 4 =§7Ede dox + ¢y x lx
xexp — a - X;/2°
a|0z —ala S[)-x +ia2 al—X(] 7
y 1 x=is8 a, +ia, =aexp i € /A cos ki + ¢
X = e 40
‘ / 2mo +cos kE + w4+ $




57

214
2 t/A=x a:@w 1 a b i 3.
il
A8 A/4 0.91/2xw
A8 ¢=n/4 .
A8 0.9A/2x
1 a
b iii 0=0 0=m/2
1 a
b %0 =0 "
X2 = 2a 2.0 1 =_—;1f{eﬂ.f)t +F Dt 8
Dt
1.8} (a) F D i
1.6 iii
Laf F D i .
L2t
e Lo} i F D :%2Af)ta+—&+&f)t—f)t&+&
£ o8 R R R
. i gy Kppw @b ¢ 4D 12t
0.4} . . .
0.2 - gz% Xowwn Xpown Dt 9
0.0} y g
-0.2 1 1 Il 1 1 1
-0.4 -0.2 0.0 0.2 0.4 0.6
X
52
0,0 :iz cos’ kx + ¢ + cos’ kx + /4 + ¢
x atapt +Fpi 10
ﬁzﬁxtlef)tlx.
0=0
12
0.6 A e A
90,0 =5 N+1 2apa”-a" ap - pa” a
r A+ AA Ant A AAA+
I a b 18 ; +?N2a oa — aa” p — paa
Al4 il a r
%0=0 i b - ?M 22" pa’-a’a" p-pa’a’
X2 =2a il
- Lm0 26pa - aap - paa



215

-i dxa"a+6G a"at+ Gaa p
11
?
S x =-A cos kx + P +cos® kx + w4+

¢ I'=y 1-2g g<05 M=yg g-1/I
N=vyg'Il'  G=-iygl2.

18 P
N M
IMI=v N N+1 .
D x by x
o0 xt=0 = xl¥0 T 0 lx =1¢

2
x +¢, x I"la al.

22

x x At =Trp xtexpda’ exp -2 a

11

O x At :[—(g—i(?x]/‘ta,l

—[§+i8 x ]/‘t*aﬂ

P(Du-ic)a s (D vic)e
2 2

~ 21629, +2iG A",
—FNI/\Iz]XxAt. 12

X x At :Cxexp[B*xt/‘t—AxtA*

-V x i |/‘1|2+l,uxt/1*2
2
1 .
+§/x xtkz]. 13
ﬁxt:O :|¢lx+¢2x|2|a al
Cx =l¢ v +¢ x I? B 0 =
a" A x0 =a v x0 =0 g x 0 =0.
0 x =48 x -4lGP 13 12
Axt =B x 1t
:sz e-mz(.sz weos O x 12
+ 21Gla -id x «a
xsin.th/Z) 14a
v ox I :—4|G|FNe’”4|Q|+Fsm.th

QP x + 1 QO «x

+(1_4|G|+F )costt—l
2" x +I7 0 x
_i4|G|+Fen_1]
ro* x +17°
+N1-¢" 14b
410 1+T
Y27 =— I'Ne mcos()xt
41 G|+ T )smﬂxt
_(1 2 x +F2F 0 x
_4|G|+ e—n]
2 x + I
. n[4]1 Q1+ I sinf) x ¢
+ i2I'NSe P I O
+(1 4|G|+Fp)cosﬂxt—l
Q0 x + I 0 x
14|G|+F Ft
T x 2 —1] l4c
o xt
2 2
P x ¢ _[d—;{xx/‘tte_l)“/zexp—/\a++/\*a
15
Paly =R1¢ v +¢ x I?
“12
x[u+Re,u +E]
2
xexp[ Re 4 ]] 16
v+ Re p ++
1
2t/A=m a=/8
g=0.22.
Al8
Al8
0.91/2x
=10° Hz 2 a
g=0 g=0.22
A8
1 a



216

57

) 5x 10° Hz 2
b y=5x%x10" Hz

A8
y =10° Hz
10° Hz

10" Hz

0.4 0.6 0.8

sk © [ @

()

iii

K

-0.6 0.4 -0.2 0.0 0.2 0.4 0.6 0.8

l A8 i A4 ii

g=0 ii 2=0.22
v . 7 Hz a10° b5x10° ¢ 107 d5x10" e 10°.

2d


Absent Image
File: 0


1 217
Xo
4.
1 Rempe G 1995 Appl. Phy. B 60 233 437
2 Kunze S Dieckmann K Rempe G 1997 Phys. Rev. Lett. 78 2038 11 Agarwal G S Kapaale K T 2006 J. Phys. B At. Mol. Opt.
3 Kien F L. Rempe G Schleich W P Zubairy M S 1997 Phys. Rev. Phys . 39 3437
A 56 2972 12 Mancini S Tombesi P 1997 Phys. Rev. A 56 2446
4 Fang M F Liu X 2000 Acta Phys. Sin. 49 435 in Chinese 13 ZhengL LiC LiY Sun CP2005 Phys. Rev. A71 62101
2000 49 435 14 MaH Tan X TianSF Tong DM Fan X J 2007 Chin. Phys 8
5 Shan CJ Xia Y J 2006 Acta Phys. Sin. 55 1558 in Chinese 60903
2006 55 1558 15 Chang J T Evers ] Zubaiyr M S 2006 Phys. Rev. A 74 43820
6 Joos E Zeh HD Kiefer C Giulini D Kupsch J Stamatescu I O 16  Chang J T Evers] Scully M O Zubaiyr M S 2006 Phys. Rev. A
2003 Decherence and the Appearance of a Classical World in Quantum 73 31803
Theory Berlin  Springer-Verlag 17 Macovei M Evers ] Keitel C H 2007 Phys. Rev. A 75 33801
7 Omnes R 1994 The Interpertation of Quantun Mechanics Princeton 18  Walls DF Milburn G J 1993 Quantum Optics Berlin  Springer
Prince-ton University Press 19 Holland M J Walls D F Zoller P 1991 Phys. Rev. Lett. 67 1716
Storey P Collett M Walls D 1993 Phys. Rev. A 47 405 20 Storey P Collet M J Walls D F 1992 Phys. Rev. Lett. 68 472
9 NhaH lLee J H Chang J S An K W 2002 Phys. Rev. A 65 21 Wisemann H M 1994 Phys. Rev. A 49 2133
33827 22 Gardiner C W 1991 Quantum Noise Berlin Springer
10 Zhang J X Zhang T C Xie C D Peng K C 1999 Chin. Phys 8 23 Cahill K E Glauber R J 1969 Phys. Rev. 177 1882



218 57

Localization of the relative positions of two atoms in the
presence of optical feedback ™
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Abstract
We have investigated the localization of the two atoms passing through a standing wave in an optical cavity by measuring the
field quadrature. It was found that the localization of the two atoms can be better preserved in the absence of the damping of
cavity. If the damping of cavity is taken into account the compromise of atomic-position localization resulting from the damping

of cavity can be decreased by feeding back into the cavity part of the output signal.
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