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Abstract The optical manipulation of quantum states means to manipulate and control the quantum states of light in

the processes of its transmission., storage, frequency-conversion and so on, based on optical schemes. The

manipulation of quantum states is the important research subject in quantum information science. We briefly

introduce the progress of the experimental investigation on the preparation of multipartite entangled states of optical

field, quantum communication network as well as the optical manipulation of squeezed and entangled states of light.
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Fig. 1 Measured correlation noise powers of EPR beams. (a) Noise power of amplitude sum; (b) noise

power of phase difference

3 FIHAME L AR R ks LR 2
Hir M6

ZHMAR SR LR ES LR TE R MY

BT EREEARTTI . 252 SR M T
EPR 295 25100 5 /9 » © 48 21 8 b P4 LB 7 &
GILERa . HAate e N2 Bk 7
Je ¥ Cluster {9175, Tt § GHZ (iR 2 41 25, N

0900107-2



SRR B R TSRO BT

YT GHZ &Y 5 25 1 Cluster 24 48 75 DL K /\ 0% T B
SETSAEAS IR AT UG F Cluster 2S8R T 8L ) 5
FAFEER L AR S g 7 I RG4S S
LRGP AR T B X AR TR 40 0L g R AT 2Rl
SRR R AT ARG 25 Fh i s i 2 M SO0
JUMHERA T R T S = A M I
BT M T 52 45 AR i IR B
P 2% 0 4 0L TR g R SR AR 2007 AR LT
REOCHRATTE Tt 1T F I IE S 47 06 77 A 1%
SR DU 2 A 2 22506 Y 1 SE 86 R S8 O VSRR |
AE T P4 Hy GHZ Al Cluster 21 45 25 . 5256 45 JL i
R B AR i 2 Ay 9 G 58 A N T 4y B4R
2008 4E Yukawa 25U #5 T £k Mk M T AY Cluster
A, WA WY Ry pE s B e th 1 —
Fofr i B 1) DU 2H 45y 0] 2 28, G 2 28 PR A [R) 3 3 )
GHZ 258 Cluster 25 . 17 H 3 H A7 4 1k » 36 5 A A i
R v 3Ny I W e DL PR K N W L 32
AN A AR 5 A DU A 2] A X = A Ay B TR S AR
TR ANESS AR OLH 5 R 2 O i 278 7 TTPC 4
G LA N A 2 TR

il A 4 27 B DU 2H A TTPCA| 3506 3 1 52 5

1
Alice ﬁ Bob
1 1
V2 J2
T
@ )
Daisy _% " Claire
2

K 2 LR Ay TTPC 29875
Fig. 2 Four-partite entangled states with TTPC with

continuous variables

A 3 . Nd: YAP/KTP 3% 58 % 4 1
540 nm B ZEIGH 1080 nm [ ZL 4 )G 4 W) 1E A P A
L1 I B 78 i K 2% (NOPAL Fl NOPA2) /5
MG AEAGS Y. SRS BCR &g
HTSBRBMKRER MBS E SRS N B
[ LA R s D& B L A 7 I G B Y EPR 2 4 4% 1
Al aysas say Ml ay )8 )G a, Flas LA /2
MIAADL 2275 — > 50250 43 s s EHEG . Ml 5 063
bys bys by F1 b, VUL TTPC 240756, B
T JE A D7 P 21 AN T o i

V(\/?X/)Z JFY/,3 +g1X/,1 ) +V(Y/,2 JF\/?X/,.; - g4Y/,1 ) — 1 11 i‘ 0. 01 <\/§
VX, +Y, +2X,)+VY, +X, —gY,) = 0.944£0.01<1 . (D
‘/()(/,2 + ){/71 + g-lX[’l ) +V(Y/,2 - }//,'1 + g';gX/,3> — O. 97 i O. 01 < 1

local
bl

PBS1
[ tei— 1
1080 nm || 1 E
Nd:YAP/KTP HOEAT a,
PZT
""""""""""""""""" PBSZq,
N
»— § rc
| _NOPA2 |
a

spectrum
analyzer

B3 7t TTPC 25 19256 2% B E
Fig. 3 Experimental setup for the generation of TTPC entangled states

0900107-3



2 i

4 FF TTPC i b & F @

TH ] 2%

Ze A B R G D A B R 0 8 1 19—
SIEUSR . JRAR 3% 2 bit £33 IR AU L 158
YA B i B % i 13 S (0 3 1
SEEA TP IR AT R T 0 2 (1 SR B A 5 A 5
2, 1992 4F , Bennett 4§32 1585 21 S0 T 195
T LG 20 S SR ) 528 T4 75 15 A i 7 i O
ARG L RS A R R T R A
FRGEH 2 bit 55695 % 5B, 1996 4F. Mattle
G ST A B A W TR AL, 2.
Braustein 457 {6 ik 75 S 4 T 47 8 31 26 245 B 45008
T RAR B SE B0 07 26, 2000 4R, 11 75 e 2 i R 5
PRI FIIZE (9 EPR 204556 o i W AE S0 %0 bS50l T %
SR T AT, SRR TR T Al Y
B T 3 T R P T LA B A

FEABRERCR ., TR EA PR R — T

TTPC 24525 1) DU st 12t 74 5 4 A 3 R0 2% 60
B TTPC g ECH M A4 b1y b, by Fl by
73 & B PUASFHIRAR I 1)@ TR P Alice, Bob, Claire 1
Daisy. [& 4(a) 75 M AHEB 7 (Alice H1 Bob) Z [8]
RGO » Alice H4 245 338 145 243 70 ) FH 4 ik o7 o]
ar SARALIE ) 8 08 AR A 1 TR b b Bl JE R H
Kik% Bob, i T TTPC Y Bk B E L =4S
HEA MG L Bob T3k Alice T {538
& B, 05513545 Claire Fl Daisy 1935 8. [ 4(b) FR M
ANt P (Alice A1 Claire) 22 8] 8 TH ) 1 I » Alice ¥
BEAT R W AE 243 R P s ] o) 45 55 A 57 781 1 4% 08 22
TEMH A B F 8L o b Bl 5 K H & 7% 45 Claire, Claire
WA50KE Bob 83 Daisy {38 45 L) ¥ 85 A & Fr il A
) FARERE G AR 5 X H AT G5 I i, A R4S 31 Alice
P 5 S .

b,
~
S .
PS ) BS1 Claire
bout RF
N splitter
BS2 + X
—RZD PR
1/2 phase D,
shifter | D, ’ (- —Y
_ L RF
‘ splitter

[ 4 EF TTPC A6 M@ MM 48 . () MAR P 2 18] 1 d RS R B8 8T (h) X i P Z (Y
35 R 2

Fig. 4 Quantum communication network based on TTPC entangled states. (a) Schematic diagram of communication

between two neighbor users; (b) schematic diagram of communication between two diagonal participants
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Fig. 10 Experimental results for the enhancement of EPR entangled states of light. Noise powers of the correlation

variances of the initial EPR beams (a) for amplitude sum and (b) for phase difference
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