BFR$$H 21(2): 118-122,2015
Journal of Quantum Optics

ERS: 1007-6654(2015)02-0118-05@

WA IR F & G A Bk S R By [F 18 ¢ 12

£xw’, xA&,

JB. 21
NEFE,

R

Q. REFERBEBF R, ETFAESHETRHAEFELATEE, I KFE 030006;
2. BREKR WA SHETFIRER., LT BI% 044000)

BE: ERANERTFRET BN A LTI EBENN, SRR T A SE 6 w7 4 i 3% 58 6 Bk
MR RS AR, XRPECEERLUEERET DI KBBAKRE F=4—>F =3 L, ¥ F4k
WEBEAKRT F=3—>F =3 BHEE R, 8 3 o H4EF 60 35 50 06 38 25 45 05 09 20 47, 48 1 3R 15 B K 088 28 P %t
R BAESEIR 2 110°C, B&J5, R 365 ns R BT K i FE 0 A S G LBk v, BESE T 4T Stk v F 3L 28
JeBk B R BT R S FRIEMR R B BEBE T R, 46 bk v i ZE B (8 7T LU 40 ns 35 im0
B 343 ns, H R B BEE B 1 875 km/s W/NE] 219 km/s; 7= A i 35 50 6 Bk v 59 ZE R BT 1A) 7T LU 12 ns 380
| 159 ns, MR BEHEE M 6 250 km/s W/ P] 472 km/s,

XEW: WEE; NEBEH; Bt

RESES: 0431 NEKERIREE: A
0 BIF

FEFREFRN A NRBHFRER T
FHBH — N FRBAH . —FE, L MR

A3 3 78 R TP R R W O 40 R A RS ] B BR AT
G IR > T LU= A — % 5 BK B9 37 46 T 7 A RO 4T
FEHTEY BE S — X Sk vh F] B R B B
BEEFREEY. A-TEH.WREFRER
AERBRE CTURA—-REBERNEW LRI
—HERARRE - EREGEWIREAHT . X
— 2R3 ) R 6 T DL 43 5 3R 3 A [ B BRI RE 4
MMEBIPIREHOLKAEM. 2007 4,%H P.
D. Lett BF50/NATERKME T REF, FEBIE X
R A WEBIT R AS—REBR R
— B BE O, ZR T R R A B 3t

o WEEHE: 2015-01-09

DOI: 10. 3788/ASQ020152102.0118

WhZHMBBEZESESY . WG, thi1BrR/haE
ERPEXT, RAXRMHN A DKEBRRESR,
EARFEREZMET 40453 T BOK B ERE 6 bk
A=A B 34 50 % Bk b 4 (7] B8 R 0 ) Aok
5, 2011 4, KFIE M. Jasperse B35 /NH
SHTR—RANBHERFNHEMENREZE
BEBPAT T AN, R, B ARERKEHR
MNAERPEFRE S IO A WHKIE
WS BHATTHE. MAITERHERECHELEDN
JRF D1 &M 3S,,>3P . BRE b, BEHEAH—
TR BREOL, BF 5 T B AR B A0 7= A S 88 0% I K
KA s a0 RS R A6 R Bk b B, 36 7T DA
520 BE 6 Bk v A0 3t 58 06 Bk b 8 R BT 18 Ok 4%
mt, BN EFRANRETF . METH

BE4TWHEH: EXAARMNEELGHEES.11274210;61108003); B 2R+ 2 S S THAMEL GEEE.
20131401110013); ER ARP X L CIFH M AR AN XL GLE S .61121064)
fEEMr: EHBA80—), B, ILBIRA,, ELH L, HERR- ASETFHEER.

THEEEE: KBF,E-mail:junxiang@ sxu. edu, cn



ZHEE WA SKGRET RE H P 6R 8 R 8 O 25 .+ 119 -

WMETHREFT . HET DIANESBES LR
9.2 GHz, R—BRAMNBR A RAN T &4
RFeresal. Bril, MBI /NARE 2014 4,
EHRPERTFREFTEHTRERR A KR
WA AR, A S — IR B R WO A — R R A
oL, SR T B E B B AT 6 LB 56 I B 5
EEEH  AXF . RAIRARBEIRTF DL &
M SEIR I A PO BB ARG A L B 5 A 5 0 R 5
It Bk b A 7= A B 3688 56 Bk v B [F] B 08 O A5 A
W, BERERZENIOETRE, LI H AN
Jik b FE 3B i TR B % 22 R T

1 SERE

RATRE R R ERETIREF R IR
ANERFSE. i THERET DI ANETER
HWARTRTHERTMWETHRESERS NS

Fig. 1

M, HERAT /DRI IR A Y3 IRA
SR EN, BRANEREFMERSEHWE 1
Fin. —RBHEWEMEEEERETF D1 KER
HWERTE F=4—>F =3 L, B —HKHBRFEEOLE
R F=3—>F =3fEa#. EWHEET LA
R EERR F=3 BIMHMMEBRE L. A BR
FEHEHEN TFHERANW AKX FRIE, A ~9.2
GHz RHEFEFRESH R ORFEMWIEMELOL
ZRBIOEFRIE, XA —H 78 WK
BELSES . RERKFHNEWETF, 4074
—MNEEOEF R LR T, P S B X R R
RPHWBE R, ERPRECHEHNCRAHE
FEHM MR, tHxXJe M2 0. 23°, g 48 AL 0T AL &4
RETFERIEINSEERELR A M., 4
FEFREMKE L=75 mm,

L A, =92 GHz
.‘%
i Conjugate

b)

(2) The experimental setup; (b) The scheme of energy level.
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Fig. 2 The normalized transmission spectrums of the probe and conjugate lights when the one-photon detuning is zero.
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The relations between the gain and the one-photon detuning at different temperatures.
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Fig. 5 The normalized pulse amplitudes of the probe and conjugate pulses when

the two-photon detuning are zero (a) and —8.4 MHz (b).
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Fig. 6 The delay times of pulses vs two-photon
detuning when the one-photon detuning is 104 MHz.
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Simultaneous Slow Light Propagation of Two Pulse Beams

Based on Resonant Atomic System of Double-lambda

JIANG Qi-chang?, LIU Chao', LIU Jin-hong', ZHANG Jun-xiang'

(1. The State Key Laboratory of Quantum Optics and Quantum Optics Devices,
Institute o f Opto-Electronics, Shanxi University, Taiyuan 030006, China;

2. Departments of Physics and Electronic Engineering , Yuncheng College , Yuncheng 044000, China)

Abstract: The characteristics of simultaneous slow light propagation of the injected probe and generated

conjugate pulses were investigated experimentally in a double-lambda resonant atomic system. Firstly, the

pump light was fixed on the hyperfine transition of F=4—>F =3 and the probe light was scanned around

the transition of F=3—>F =3 of Cs D1 line. The 110°C optimum temperature for the maximum gain is

obtained by analyzing the gain properties of the probe and conjugate lights. Finally, the dependences of

delay time of the probe and conjugate pulses on the two-photon detuning were studied with 365 ns injected

Gaussian pulse. By adjusting the two-photon detuning, the delay time of the probe pulse can rise from 40

ns to 343 ns, corresponding to the group velocity decrease from 1 875 km/s to 219 km/s. At the same

time, the delay time of the conjugate pulse can increase from 12 ns to 159 ns, corresponding to the group

velocity decrease from 6 250 km/s to 472 km/s.

Key words: group velocity; four-wave mixing; slow light



