54 32005 3
1000-3290/2005/54 03 /1190-04

ACTA PHYSICA SINICA

Vol.54 No.3 March 2005
(©2005 Chin. Phys. Soc.

QED

Jaynes-Cummings

PACC 4250
1.
1
Bell
2
al0, +bl1, | ,

i
Jaynes-Cummings

Shrisdinger

3—6

—|

2004 5 19 2004 7
2.
6 A
Lal0,+ b1,

99B27

418008

Jaynes-Cummings

i)
~ At
a a W
S: 8 i
W; gi l
0 -
|Ai‘ =|wi_w0 >g; -
=w g1 =8=8

2 2
- 12875, nas Yara-
il = Z{ Aa asi+(z%§sisj

l¢ ¢ :exp—i[f[ifft|¢0

l¢ 0



3 QED

1191

‘g[)() =|¢0 I«‘®‘¢O 12
:ECH\n® ale  +b g,
n=0
® ale , + b lg, 4

C, = TL|¢O pon F 1

2 12 ca; by a, by
La 12+ 16,1221 |a,|?+
‘b2|2:1 4 3 t

* 2
‘ ¢t = 2 CneXp(;“ZgJi) a;a; | een 12F
n=0
- 4ng2t.
+ Z C,exp AL biby| ggn
n=0

+ ZC"\n cos (2t \eg 12

n=0

— 1sin |g€ n a b,
o«

+ ch\n —1sin |eg b
w0

+cos 2t lge , ba,. 5

Jaynes-Cummings

3.
3.1.
|¢0 =la —exp(—‘a‘z)i o | n
‘ 2 n=0 VvV I
6
“/’01220161+b1‘gl|92 7
1 a, b
2
¢ 0 =]a ® ale  +blg, le,. 8
5 t
—idg’t
|g/)t = a, aexp( A )|ee "
+bla —isin Ot leg
+cos O lge . 9

T
gr _.m
A T2 .
j=12 10
Or = 2]'—1%
9
‘Sbr I=|0z |e, al‘ez—ibl‘gz
j 11
o "=lale, ale,+iblg,
j . 12
) 2
8
U=-exp -1i0 |e €|—‘g g‘ 13
0 C 0
= /4 j 0 =3n/4 2
\¢2:a1‘62+b1|g2~ 14
1 2. 2
1
\47[;0 :\a®a1‘€1+bl‘gl g 2
15
457
gt =algg » aexp(—g—lA t)
+ b, cos ‘eg 2
—isinﬂt‘ge n la . 16
10
oz "=lalg, —iale,+blg,
j 17
‘S[}T H:|a|g|ia]‘€2+b|‘g2
j . 18
2 13 J
0=3n/4 | 0 = /4.
2
(¢, =ale,+blg, 19
2 1
2.
Shrodinger
7
1
90 =190 v @l¢0 n=F la +l-a




1192 “

® a1‘€1+b1‘g1 ‘ez 20
1
Na |Sb0 12:5‘66124“(%5’12 26
1
Cn: n‘ O o=
VO =N,
’ 1
xexp(_‘az|)aul+ -1 " . \</JOF=Naa\a + b - «a 27
5 N, a b
1 — 40’
oo =gyl ool =5
42
+ —anp(__lzgt)]‘eelz ‘S/’O F:]\lf a|a +b|—a
Ly | i sin Q| 1
+Nal a +| —a —isin{k |eg ®5 lee o +lagg n - )%
+cos U | ge . 21
.2
v =yl =) e
A :]Z + b —GCXp(—ISL) ‘gg 12]‘ 29
j=12 22
O = 2j-1 KIS
2 2
£5=2i-1 ¢ j=12 30
gt = la 4l —a le,
a ¢« ‘L‘+1a alee , + bl
X al‘ez—ibl\gz AN 12 88
J 23 3
¢« II:]\lfa la +] —a le
X a1‘6’2+ibl‘g2 4
J 24 '
2 13 j
O=nld 0 = 3n/4
2
‘Sbf 2:al|€2+bl‘g2 25
Shrodinger
1 2.
2
Shriodinger

3.2.



3 QED 1193

1 Bennett C H et al 1993 Phys. Rev. Lett. 70 1895 6 Biswas A and Agarwal G S 2003 arXiv quant-ph/0305101

2 Cirac J I et al 1997 Phys. Rev. Lett. 78 3221 7 Huang C J et al 2002 Acta Phys. Sin. 51 805 in Chinese

3 Phillips D F et al 2001 Phys. Rev. Lett. 86 783 2002 51 805

4 Fleischhaner M and Lukin M D 2002 Phys. Rev. A 65 22314 8 Zhou X B Pahlke K and Mathis W 2003 Phys. Rev. A 67 24304
5 Guo G C et al 2002 Phys. Rev. A 65 42102
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Abstract
We present a scheme for transferring quantum information ~which is based on the nonresonant interaction of two two-level
atoms with a single-mode cavity field. We show that quantum information can be transferred from one atom to another atom and
from cavity mode to two atoms by manipulating the interactions between cavity field and two atoms and the information contained

in the transferred atom or cavity mode is completely erased.
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