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(P R G B ST, bt A 5 5086 %, kst 100190)
(20134F1 H24 HiE; 20134E3 H 12 H R EME 50k )

MR RIS ERER T S5Rb Ji 7 AR DI R E P 052 Raman L. 7E A- BUBE ARG b, g Jeoxt §9 4
JGCIKISE AT P 8 23 323 Raman SR RDCHERON. £ € (IS OE IR R IERAAF T, 323 Raman 352004 1 25
R FE; LGRSO T SRRSO D 1 S, (20 00 P 1 7 2 T W T 1 Bk 8 2 S AR IR O k. PR
B S0 S IR &, T IXLLRE S, WH A BE IR T 1E A- BUR GE P (K FL I35 I Autler-Townes 7354

XA BRI 52 B Raman 32 ][RR,

KRR 329 Raman 3%, YEIR AN, HURLKRIE W], WKW E:

PACS: 42.65.—k, 42.50.Gy, 42.65.Dr, 32.80.Xx
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TR P BRI G, >4 P N B S0 (1) A% 22 4 1 5
LEA W) Raman 0% A i, B AT 2= 22 A i A0+
Raman k. 75 A- BUBe R FR G, i kiR oG
()5 B2 AR Ak, v LUSSIE Hhiz Ot 5 9986 i 5= A=
4T Raman it #2.
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. B TBOR 28 I B BRI 3% ok A BUS 145 S,
3 (PR L) Fros. SEI P IRz G S ERMG )
SREESY R 160 A1 2 uW. 72K 3 o, FRATT AT 1R
BBl (40524l ZHN: Gy = 2.7 MHz, Tip = 7.2
MHz, I59 = 0.72 MHz, yy = 0.12 MHz, ¥y = 6 MHz.

O F
wn
= 0
S 05t
é —0.5
~
~ —1.0¢} —1.0

—50 0 50
—500 0 500
A,/ MHz

B3 HIchiE IR (A, = 0) B, RINSGELAE 5 KA ()
B 5 RIS (A) IARAL, PIATIER AT Ay = 0 B il 221
X
L3 TTLAE H, A SO ER S (21 S 2k) Flsk
5 (R L) [T LR L. Wil 3 frow, nf M
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145 X SEg Bl (2 ) BHATIE (S22 R A
0 I ~3.13y/L+6.22. A LA £): Raman 1 7 25 56
e s G R g T 7 BUE EE.

3.2 SiEKKRIER

BSOS C B S BORb 19 58, 5, F =3 —
5P ) . F =2 Jf FERIT 2R 1E K 885 MHz {5l %
Kb, RIVHK Ay = 885 MHz; Hi AR 0D. B HBOK 45
I BRI IE A TS A5 T, R SCR R 2k
Jit 7. S 56 v ) il as Ol 5 4R DO B B2 3 50k 6.0
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BRAT £ 2R 18 885 MHz (A ~ Ay) [FI3b 7, 11—
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2, I PA 1B WS 2] Raman B35, [FIR, B T4
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i (1) SRS BL%. iz SR I, TR 750k
TR A 75 £ 98 Raman #25; fEBE# SRS
725 1) e g o S5 U kL1 2508 B o0 A1 T
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T A T B R 22 5 8 g o 2 M IR 2 S TR R £
Raman 4 7 /& BIT 32 B & 1 38 S5 AL I 2 /i
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Bk 559 M e 7E e dhis ot R &3 A I T ) 2
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H1T A- B EIT RG]l TAefg (s 8 18200
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(AN TR) R 1~ e G i R T 0 2 (0] () 1 AR T35k
il R SL BN, AR SCRE T B IS0 WA, $2 1
T 55— R R R A- BURES RS K EIT. 34T
WA, BIT & —NEPER Itk SRS EIE i F4,

% B I K H 1 Raman 3 25 X0 28 1 i
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Stimulated Raman spectrum and optical pumping in
a A-type Rb vapor system™

Pei Li-Ya Wang Ru-Quan Zuo Zhan-Chun Wu Ling-An Fu Pan-Ming’

( Laboratory of Optical Physics, Beijing National Laboratory for Condensed Matter Physics, Institute of Physics, Chinese Academy of Sciences,
Beijing 100190, China)

( Received 24 January 2013; revised manuscript received 12 March 2013 )

Abstract

Theoretical and experimental studies of stimulated Raman spectrum with the D1 line of an ®Rb atomic vapor system are per-
formed. In this A-type system, we discover that the influence of the pump on the probe field includes two parts: stimulated Raman
excitation and optical pumping. Depending on the pump frequency detuning and field intensity conditions, the Raman spectrum can
display either gain or loss. When the optically pumped absorption spectrum is taken as background, either a narrow transparent win-
dow or an absorption doublet with widely different linewidths appears. Our theoretical analysis agrees well with our experimental
observations. Based on these studies, we present an interpretation from a new viewpoint of the physics of electromagnetically induced
transparency (with on-resonance pumping) and Autler-Townes splitting (with far off-resonance pumping) in a A-type level atomic

system, giving the relationship between these two important phenomena and the Raman spectrum.

Keywords: stimulated Raman spectrum, optical pumping, electromagnetically induced transparency, absorption
doublet
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