37 5 ( ) Vol. 37 No.5
2013 9 Journal of Jiangxi Normal University ( Natural Science) Sep. 2013

110005862 (2013)05-0497-03

4

1 1 2%
(1. 330022;2. 330022)
4
Alice  Bob 4 . Z 4
; Alice  Bob Bell
; Alice  Bob
4 ; ;
TN 918 A
4
0
20
1
Alice 3 (A, A, A)
QD) : Bob 3 (B,-B,-B) Alice 2
C. H. Bennett ' A\A, Bob 2 B,.B, 4
2 L >4 5 am, Alice  Bob
L& gy
1
. 1997 Zeilinger
2
S 2
4 58
941
Alice Bob
Alice
Bob Bob Alice !
Alice Bob tAlice
L& = (ag! 0) +a,11)), Bob
| n)’B = (b, 1 0) +b,1 1)),
120130446
(61368001) (20114BAB202003) (GJJ10401)

(1960



498

( ) 2013

ay +a; =156 +b =1 Bell
L ¢*) =(100) =1 11))//2 | ¢ £) = (1 01) +

110))/ 2. 0" = {0, 0, 0y 0yo,} i =012 3.
4 A, B, A, B,

[ 0111)) +a,b,(l 1000) +| 1110)) +a,b, (1 1001) +
IRTREED ) PHWVAGS 3)
Bob 2 (B B,)
(BSM) &™) i

| ) % s, = (1 0000) + 0011) + 1100) + L ,) = (agby | 00) + ayb, | 01) + a,b, | 10) +
| T1LL) ) 4 g, /2. (1) ab 111)) 0 = (a1 0) +a,1 1)), @ (b1 0) +
by | 1>)Az =1 f“}l & 7I>:12- 4)
L W) =1 ORI Y ypun, @ M)y = (€)) Alice  Bob
(ayby (1 000000) +1 000110) +| 011000) + o, Alice A
| 011110)) + ayb, (1 000001) +I 000111) + B, Bob B A,
| 011001) +I 011111)) + a,b,(I 100000) +
| 100110) +I 111000) +I 111110)) +
a,b, (1 100001) +| 100111) +I 111001) + 2
INEREREDD ) I )
Alice 2 (A A) Alice 4 Bell Bob 4
(BSM) | &), Bell 16
| ) = (aghb, (1 0000) +1 0110)) + a,b, (I 0001) + 1
1 Alice N
Alice.Bob
L"), 1 ™) p (ay 1 0) +a, 1 1)), ®(by 1 0) +b, 1 1)), oy o,
L™, | b7 s (a1 0) +a, 1 1)), ®(by!| 0) =b, 1 1)), oh ol
L™ ), | @) s (ag 1 0) +a, 1 1)), @ (b 1 0) +b,1 1)), oy o,
Ld ), | @ ) p (a1 0) +a, 1 1)), ® (b 10) —by1 1)), oh o,
LoD | ™) (ag 1 0) —a, 1 1)), @ (by | 0) +b,1 1)), o O,
Lo, | b7 (a1 0) —a, 1 1))y @ (by1 00 = b, 1 1)), oy Th
L™ | @) s (ag10) —a; 1 1)), ® (b 10) +b,1 1)), o O
L™, 1 @) (ag10) —a; 1 1)), ® (b, 10) —b,1 1)), oy O,
Lo ), | ") s (a; 10) +a,1 1)), @ (b1 0) +b,1 1)), oy o,
Lo )y 1 7 (a; 10) +a,1 1)), ® (b1 0) =6, 1 1)), oy O
Lo ) | @ ) ny (a,10) +ay1 1)), @ (b, 10) +by1 1)), oy o,
L@, | @) iy (a, 10) +agl 12), @ (b 10) —by 1 1)), o o,
Lo )y | ™) pp (a,10) —ay 1 1)), @ (b1 0) +b,1 1)), oy o,
Lo D | ) p (a, 10) —ag 1 1)), @ (by | 00 =6, 1 1)), oy ok
Lo D, 1 @) np (a, 10) —agl 12), @ (b 10) +b,1 1)), oy o,
Lo D, | @ )iy (a, 10) —ag 1 1)), @ (b 10) =by 1 1)), oy 0,
1 16 .
11
3
Alice Bob
4
4
Alice  Bob Bell



5 : 4 499

Alice  Bob 10(11) :1001-4003.
5 Yao Chunmei. Multi-atom teleportation through GHZ States
J . Acta Photonica Sinica 2002 31(6) :647-649.

6 s 2
. .
’ 2012 36(4) :370372.
7 N
J. 2000 15(4) :325328.
8 s
I

2011 35(2) :155460.

] 2008 25(4) 1458
461.
10 4

Poldolsky-Rosen channels ] . Physical Review Letters I

1993 70(13) 11895-1899. 2012 36(3) :263-266.
11 Deng Fuguo Li Chunyan Li Yansong et al. Symmetric

1 Bennett C H Brassard G Crepeau C et al. Teleporting an

unknown quantum state via dual classical and Einstein—

2 Bouwmeester D Pan J] W Mattle K et al. Experimental

quantum teleportation J . Nature 1997 390:575-579. multiparty-controlled teleportation of an arbitrary two-par—
3 Zhou Jindong Zhang Yongde. Teleportation scheme of S— ticle entanglement J . Phys Rev A 2005 72:22338-
22345.

level quantum pure states by two-level EPRs ] . Physical
Review A 2001 64(1) :4095-4101. 12 Wang Xiaoguang. Quantum teleportation of entangled co—

4  Ye Liu Yao Chunmei Guo Guangcan. Teleportation of herent states  J . Physical Review A 2001 64 (2):

two-particle entangled state J . Chinese Physics 2001 22302.

To Realize Two-Way Communication of Quantum
State Via Four-Qubit Cluster State

YANG Youfeng' YE Zhi~qing' >
(1. College of Physics & Communication Electronics Jiangxi Normal University Nanchang Jiangxi 330022 China;

2. Key Laboratory of Photoelectronics & Telecommubnication of Jiangxi Province Nanchang Jiangxi 330022 China)

Abstract: A scheme of using four-qubit cluster state as quantum channel(QC)to convey the quantum state informa—
tion is proposed to realize two-way communication. In this scenario two sides of communication Alice and Bob

share a four-qubit cluster state. In the process of communication at first four—qubit cluster state form a whole system
with quantum state information two sides have. Then Alice and Bob perform Bell-state joint measurements to their
own part qubits respectively and tell the measured results to each other via classical channel (CC). Finally accord-
ing to the measured results Alice and Bob make corresponding unitary transformations hence its own party can re—
appear the opposite quantum state information. So two-way communication of quantum state information is achieced.
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