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Teleportation of unknown atomic state through entangled cavity field channel

WANG Zhong-jie, LI Cong
( Department of Physics, Anhui Normal University, Wuhu 241000, China)

Abstract: In order to realize quantum teleportation efficiently, a new scheme for quantum teleportation of atomic qubit
states was presented based on entangled cavity fields. This scheme was realized based on the interaction between a single
three-level atom in high quality light cavity and light field under large detuning. The effect of the damping of cavity field on
quantum teleportation was discussed. The result shows that one atomic state is transmitted directly to another atom without

help of auxiliary atoms in this scheme, efficiency of quantum teleportation reaches 100% in case of ideal light cavity and

fidelity of quantum teleportation is close 1. 0 for any the transmitted states in case of small damping.

Key words: quantum optics; teleportation; entanglement state; high quality light cavity

51

T

AR, AT i S Bl T TR
HAEFR S R R T RIEAE, BTRIEE
AT Y6l BENNETT %5 ATE 1993 4R 1), H A AR
U Rk A4 MLE AR B R R R Bl
UG EERBERCE . BRIk, AT
T AN A Y BRI AR AL 1 W F Dicke
BHBRIEAETY | HT W EBREBEIBAEED Ha
AWEMNRIVAES GENRIBES 55,
— Bk, B A 85 T 21 28 T R
BN 2 25 ) Bell JRFAD =R FAHEY
AN PR g S BH IR 15 ] P

S H LR B RRRA B BB H (090412060)

TEB I g (1962-) 55 it 8, BN F
FAFETIL B

E-mail ; wuliwzj@ mail. ahnu. edu. cn

Wk H 49 :2012- 12-21 ;WM& 2R H #.2013-01-18

THRTIEGEEMN R TRIPES, A AR T
TN Fock MR FRIBAESMITR T,

TEARSCR AR B I — A i 1 B AR 5L
il X AP 2L 2 28 09 1 S D 15 1 R HEA T
AT ERIEALE, A9EEY S M HE T AR, E
I e L VR NN T SR N B u e o)
% Rammn AHEAE ], 7T ISR 705 B B —A4>
ST A 2N 55— e b TS 5 A Bl B i
HUEZ (o

1 & #

LT R Q I =R T B
AR EAER, T3 ANReSh o), le) (X H
BIGE [ g) Fl | e) J& T LT IE0Y) F | f) bRl 3 A
RERER 1M Nhw, o, Fio,(F =h/27, h ]
BESEH O o BUER TS [g), [e) F|f) Z AR
TEWRAIL R T I A ke 25 ) e 5
WA A 252 B, TS5 &



3715 o gl

RAT Sz G (B BRI AL S

813

GLimy T IR R (45 =1) 7,
H=wa"a +wg|g><g| +a)g|e><e| +cquf><f| -

iya"a+{Qalf) (gl +Qalf) (el +H c| (1)

K, a " Hla 32 R P A S TR o

NIERNCIR Q25T 5 IEY RS R y

JEMEAR T AR RAE ) S R H. e Fon ek

B FERFIEEO T, B S =w, -0 >>() M=

W~ >>y,ﬂUﬁ%£Uﬁ§i%%¢ﬁ§%

Hy=-ka*a(le)(gl| +g) (e +
g) (gl +le){el)
2
k:(%:k,+ik2
-1
- (2)
k, = 2 25
o +vy
{22
b

ARG H o AERT 2 ¢ 03 AT i) ROR
A
U=exp[ —iga"a(|e) (gl +|g)(el)] x
exp[ —iga“a(|g)(g|+[e)(e])]
X, g =kt =kt +ik,t,

2 ETEBENXENBRRAS

U, B — R R T A9 5 G R T HURR S
MIBEIEALGE T 58, FEiX — T, 0 A BRAR DG i 1
B By =0, BSE, FPSLEN S TEE, B
W EES il AR T 5 A 92

|w>c=%ﬁ<\a>l|a>z+|-a>1|-a>2> (4)

A, N IEIE — b H 5, o wfboE sk, X Fh e g
BELEHEIS E A RN BRI E A PR
TR 1 )8 T Rki%#H ALICE, )5 7 2 J& T
BOB, BUERHERIIET | 2T RRAE T8,

(3)

|lﬂ>1=a|e>l+b|g>l (5)
X ,a F b BARFREWHR [al® + |67 =1, %%
NRGERIA T FRN
[4(0)) =(ale), +blg), ) ®[g),®
( |a>1 |a>2 + | _a>1 ‘ _a>2)

BA ISR T I 5E

(1) ALICE F1 BOB )5+ 1 12 43 5% T4 A
PR, A IR - b B v AL SR A e (3) ik
1o XHABE WA T S RECEHIFEN
I VEPEAH AR I ] WL g =kt = w2, AR R
BN RN .

1
(1)) = Wi
b( gy, le)s+1e)[€)2)]® |-a), [-a), +
[a( |g>1 |g>2 - |e>1 |e>2) +
b(le), |g)s = 1g), le2:)] ® | —a), |a), +
[a( |g>1 |g>2 - |€>1 |€>2) +
b( |€>1 |g>2 _g>l |€>2)] X |a>1 ‘ - a>2 +
[a( |g>1 |g>2 + |e>1 |e>2) +
b(le), 8)2 +8)1]e),)1® |a), |a>2} (7)

(2) ALICE #1 BOB X 4% H [ 54 7 1E A8 2541
W (T RESGIRIE o, [a) F1| —a) ATLAEEIA
FFEIEAS ) I AR @ AR R A R,
J& , IR Al T A R

(3) ALICE X} J5LF 1 SEA70 &, K I &5 1
4 BOB,

(4)BOB #R¥E ALICE X J5i -1 f il i 45 1 | g i
JEN T 2 AT X IE AR R A, DU A 2] T 7 22
A,

flan, #2098 (2) h, fBAE ALICE 1 BOB %)l
RS0 (), o), , B4 RGUIRE 25 15 4
.

(6)

% [a< |g>1 |g>2 + |e>1 |e>2) +
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Fig. 1  Evolution of fidelity with parameter I" for various transmitted
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