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DL100. diode laser ; HR: 45° high reflectivity mirror; PBS: polarizing beam splitter; A/2. half-wave plate; A/4.

quarter-wave plate;

AOM1. 8. 8GHz acousto-optical [requency shift system; AOM2,

80MHz acousto-optical

modulator; AOM3, AOM4, AOMS5, AOM6 and AOMT7: 200MHz acousto-optical modulators; BS: beam splitter
FP: C, Fabry, A, Perot interferometer D1,D2: DC-125 MHZ low noise photodetector; D3 , D4 ; photo detectors
Fig. 2 Experimental setup
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Fig, 3 The sequence control signals
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Fig. 5 Coherent atomic memory of transfer efficiency as a functions of Raman detuning

BERINIMUETEARANEEXRT.EF
WREHETEEREREEE R TRENTHA. B
FHTHEBRRDIEN H D2 HFN 2 WEH
FRERGSEFASINA SXeHNE D1 FE R
AFEHATERBERGSEAEMLE. B S5(a)-
(DHOABEREXEH 10 mW,50 mW,83 mW,
96 mWHRKEREFIEZEBREBEERNETHERT
REHEABER. ABEFATLUEH, SR SRR
A 10 mW BY, FERIE A +10 MHz B, IR T 18
TFHEBHRE LK 46. 4%, 4% 100 MHz I
E-REIXATHBETHTUHRRETE. 4
NEHKEN 50 mWE, ZERIEH +50 MHz
B, BEFiCiZETRBRER KL 85.84, Ki¥
800 MHz 5 @A TFTHBRTFHETHB R
BATF. YRENRNEN I mWH,ELRI®H
+90 MHz B, R FTH THEBRERA X
94.1%,%1% 700 MHz L5, BN FEB IR
FTHTHRRABTE, WEXXEN 96 mW
B, ZERWE R +110 MHz B, R FHTHE B R
BEKX93.21%.

1.0 |

Normalized efficiency
o
33
T

0.0 .
9 200

40¢ 600 800

B 6 JRT %% B 3R RE K i 38 FhRy B i 2%

Fig, 6 The Curves of transfer efficiency as

a functions of Raman detuning

3 aHrfifie

BEAOHMADKXNRMNALLEE | Gy |7,
| Gy |" BB &R, INFE 6 BT . KRS K
2,0 =76 MHz, Ri¥F 4L AE R 30 MHz<A
=950 MHz,

MERATLEH, MK |Gy 28| Gy | B
THABEHER . FEEFENNERXTRER
AT .WEICy "HRETHRRHABBRLR. K

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn


http://www.fineprint.cn
http://www.fineprint.cn

o 44 .

B F £ % % #

18(1) 2012

BESESHRBEHRT R +90 MHz B, JRT 48
THHRBERREAX . AEZREREFNE.

MNEFTUEH BERBRAERERRX
100%, EXB T, BT & EFRH, RTWE
R BMERA N 942,

EITHAFABEXGFESAHEERSHHETE
mELE. R BEIRNENRTAE . LHART
WEHNER, ARNEC 28T R TICZHME
THEBE BN —EZEE L. &3 E
HERTHTHERBRESWEERTRENHR

AUR.BIEA . EEENHBMREELT .,
4 PG BRTHTHERBREBERAN 944,

AR ETIEER Tripod ARG H , RATH A

X k-

[1] LENE VESTERGARRD HAU, HARRIS 8 E, ZACHARY DUTTON, et al. Light Speed Reduction to 17 Metres
Per Second in an Ultraccld Atomic Gas [J]. Nature, 1999, 397. 594,

[2] ARGARWAL G S, NAYAK N. Effects of Long-lived incoherences on Coherent Population Trapping [J]. J Phys B,
1986, 19 3375.

[3] LI Shujing, WANG Hai. Coherent Manipulation of Spimwave Vector for Polarization of Photons in an Atomic
Ensemble [J]. Phys Rev A, 2011, 84 043430.

[4] FLEIBSCHHAUER M, LUKIN M D, Dark-state Polaritons in Electromagnetically induced transparency [J]. Phys Rev
Lex, 2000, 84. 5094,

[3] HAUL YV, HARRISSE, DUTTON Z, etal. Light Speed Reduction to 17 Metres Per Second in an Ultraccld Atomic
Gas [J]. Nature, 1999, 397: 594.

[6] LIUC, DUTTON Z, BEHROOZI C H, et al. Observation of Coherent Optical Information Storage in an Atomic
Medium Using Halted Light Pulses [J]. Nature, 2001, 409, 490,

[7] HANELIERE T, MATSUKEVICH D N, JENKINS S D, ez al. Storage and Retrieval of Single Photons Transmitted
Between Remote Quantum Memories [J]. Nature, 2005, 438. 833.

[8] MM, BAFE, ¥FAE, & "RbREFEFEMTHRAFAEREIFRERRMZRME [J]. EFLFFR,
2011, 16: 196-201.

(9] ZF@m, BXE,. REZR, ¥ YRTRGETAFRARERGABRNRATR [J). EFA£$HK, 2011, 16.
189-195.

The Investigation of Relationship between the Efficiency of Coherene Transfer

in Two-channel and Single-photon Detuning of Raman Laser

ZHENG Hai-yan, XU Zhong-xiao, LIU Hai-long, WU Yuelong, LI Shujing, WANG Hai

( The state key Laboratory of Quantum Qptics and Quantum Optics Devices, Institute of Opto-Electronics,

Shanxi University, Taiyuan 030006, China)

Abstract; We studies the relationship between the efficiency of coherence transfer in two-channel and single-
photon detuning of Raman laser. In a four-level atomic system, we store a coherent optical signal in an
initial channel by using EIT technology. Then we implement coherence transfer between two memory
channels, by Raman two-photon transition. The maximum efficiency of coherence transfer along with the
function of the frequency detuning of Raman lasers is about 94 %.

efficiency of coherence transfer

Key words; light storage; Raman two-photon transition;
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