56 4 2007 4

Vol.56 No.4 April 2007

1000-3290/2007/56 04 /1906-05 ACTA PHYSICA SINICA ©2007 Chin. Phys. Soc.
%
1 2 1
1 421008
2 421001
2006 5 19 2006 10 31
PACC 0365 4250
8
1' F(Ol 02 = WV o0V 01 2 1
o1t 02
02 1
F o p, =trpp,.
0—1 =1
F p o, =0
I1=F p
=0.
decoherence £
1—3
4
5—7
2.
h=1

8—12

* 04A006 03C095

H :Z:gk a, ST + S, expi wy— wy ¢
P



1907

4
+a;, S;+ S, exp -1 wy — w, t 2 Jtrr Hot Ho ¢ oyt pg 0 dff
wy w, k 0
St S i=12 2, =— S;ST+ 8,8 + 55 +58 o
a;, a, k X Zgzkn_AJ exp —1 w, —w, t -1t di’
i 0
Pt + + + +
1—3 - SIS+ SIS+ 8585 +85S, Oq1
o, Y R
{Oét - H 1 ot 3 X Zk)gk ny + .Oexp 1 wy wy 1 t t
th=0. ot 1
3 —
S0 1 ) m= aaq =1trp 0 aa
[Oéz =0 =i H1t po /[ (wk) ]
, =1/ exp KT - 1f. 12
—j H ¢ H t' pt dif. 4
0 11
P 0 Jotr, H t H t py t o 0 dt
010 =0,0p0,0 =p;0 |]o 0 5
I he h R -~ S,ST 4+ 8,85+ 8,87 + 8,87 oI
0 0 0
O T fn Ok — SIS, 4SS, + 858, + 858, puIy 13
k . Boltzmann
_ l-expi w —wy ¢
0 = [1= e[ @) e i) 6 L= e g ey, M
IOk - p _KT p\ - KT . k
H, er 0 F2=Zk]gi n; +1
Hot p 0 =0 I —exp -1 w, —wy ¢ 14b
Oq 1 4 % -1 w, — wy ’
Og t =troq t 10
:—J.ttr H o og == SIS+ 855 + 8,8 +8,8; pul
0 - SIS +SIS+88 +85S, poaln
H, t ¢ dt. 7 . . . .
I o + Sl[OqISl +51Pq182 +Szpq151 +SZ{0(]ISZ I
+ I+{0qISI + Squlsz + S;qusl + S;(O(IISZ I,
Pt o~y t oy 0 . I + SHOqISJ+ + SquIS; + 52(0(,15;r + 52{0(,15; I,
o1 t =p; t° Markoff B 7 + SUpS + SiopSy + 81 0p S + Sy a8, Iy
—0a SiST+ 85 +855 +85,8 I,
o =-Jtr, H ot H ot —0g0 SIS+ SS+88 +85S, I 15
0
P b a0 de’ 9 l—expi o, —wyt
Z/gk n, +1 ; 16a
=1 w, — w
tr, Hot H ¢ pyt ps0 oo - l—exp —i w, — @ ¢ o
=, H t H, ' py t ps 0 4T B i w, — w, :
- H t py t ps O Hy ¢ 1
- H ' p;t pa 0 H 1t 0
+ o0t o0 O H ' H t . 10 |4, =100 1 2
10 4, =1o1 4, =110



1908 56
lA, =111 . Ol 16 . w, w,
.{000 o= 00‘.[0(11 01 @, r
Qo1 11 Pw ot Lol 11 2n/t wy -1/t > w,
15 w,
poo ==2 1+ 15+ Iy pgor +2 1% + 15 py gy lim  w, — w, “'sin w, —wy I =T w, — w,
17a t W, = w, I
oon =21+ 1y oo =21 + 5 + I pgu- 17b r 3 19
n>>1 Lamb owo = Ciexp — 101t + Cyexp — 21 20a
B rr i1=1234 oo =- Ciexp =10t + Cyexp =21t . 20b
N'=I'=I'=I,=I C, C,.
_ si - =0
r- 2 -sm Wy, wy L 18 On ¢
Zk]g/lnk w, — wg 3
17 Py 0 = 'Zoaia; A Al 21
L=
Pon =—6Lpga +4L0 1 19a 20 t=0
po 1 =40 o = 6L 11 - 19b Ci = apa; - aja; 2 2
wp —wy = £7/t C, = ajga, + aya; /2.
w, —w, 'sin w, —wy t =0 t
2nli. w,
|
O | Qg 2 O o1 P 10 apgas exp — 41t
O ,OIXI lal? aa p O
00 01 1 1 %2 01 11
Og1 io= E % % 2 B 23
O P 10 a;a; | as | P10 11 0
Da3 ay exp — 4I% Poﬁ 1 P;) 1 | as |2 u
|
[, = o0 + |11 /V2. 25
Ow 10 _% aga, — a,a; exp — 10It
. . o 0 0 1
+ aga, + a,a; exp - 2It 24a (D 0 o oO
1 « . oq 0 = zEl 0. 26
P =75 @03 = ayay exp — 101t /0 0 0f
; ; 2T 24h d0 0 1
+ aqpa, + aas exp -— t . 23 ;
0 1 0 0 exp -4l
1 B 0 00 0 E
3. {OqI t Y .
g o0 00 0 g
Cexp -4t 0 0 1 U
27
3.1. Foi0 p,t = % 1 +exp —4It . 28



4 1909
v, = [10 + 01 /V2. 29 +exp - 200 . 34
0 0 0 0p 4.
S A
I = .
b o o ol = 00 + /11 42 v, = 100
23 ! +lo1 42 ' >0 F<l.
Fo:0 p;,t =1 31
3.2. .
2 |,
= 110 + /01 42 F=1
v, = o0 + o1 /V2. 32 v
2
Dl 1 0 0|:| ‘ 1 ‘ 0
11 o0 ob
o0 0 =20 - oD' 33 |, 10 o1
g . 10 ot |,
0 0 0
23 t 3
23
1
F o, 0 p,t = 2 + exp — 10I
1 Hao SR Wang L Y 2000 Acta Phys. Sin. 49 610 in Chinese 441
2000 49 610 8 Jozsa R 1994 J. Mod. Opt. 41 2315
2 Zhang D 'Y 2002 Acta Phys. Sin. 51 532 in Chinese 9 Duan LM Guo G C 1997 Phys. Rev. A 56 4466
2002 51532 10 LuTK WangJS LiuX]J et al 2000 Acta Phys. Sin. 49708 in
3 Chen P X Li CZ Huang M Q et al 2000 Acta Photon . Sin. 29 5 Chinese 2000 49 708
in Chinese 2000 295 11 LuTK WangJS LiuXJ et al 2000 Acta Opt. Sin. 20 1449
4 Duan LM Guo G C 1998 Phys. Rev. A 57 737 in Chinese 2000 20
5 Xiang S H Song K H 2006 Acta Phys. Sin. 55529 in Chinese 1449
2006 55 529 12 LiuTK WangJS Zhan M S2001 Chin. J. Quantum Electron .
6 Zhang Q Zhang EY Tang C J 2002 Acta Phys. Sin. 51 1684 in 18 438 in Chinese 2001
Chinese 2002 51 1684 18 438
7 Dai HY Chen P X Liang L M et al 2004 Acta Phys. Sin. 53 441 13 Touisell W H 1973 Quantum Statistical Properties of Radiation New
in Chinese 2004 53 York Wiley



1910 56

Fidelity of two-level atoms’ quantum states
in a strong thermal radiation field

Zhang Deng-Yu'  Guo Ping®  Gao Feng'
1 Department of Physics Hengyang Normal University ~Hengyang 421008 China
2 College of Mathematics and Physics Nanhua University ~Hengyang 421001  China
Received 19 May 2006 revised manuscript received 31 October 2006

Abstract
The two-level atom is described by Pauli sign and the environment is described by infinite harmonic particle thermal
reservoir. We have studied the problem of fidelity of quantum states of two-level atoms located in strongly thermal radiation field.
The two-level atoms’ reducible density rectangular array is obtained. We discuss the properties of fidelity. Tt is shown that for the
two two-level atoms initially situated in different coherent superposition states quantum information may partly lose fidelity or

may not lose fidelity during evolution in transmission process.
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