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Fig.1 Viberation—rotational SRS experimental layout
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Fig. 2 The series of spectrum of vibration-rotation Raman scattering between the

first order Anti-Stokes line (I=1, m=0) and pump laser (I=0, m=0), which are

produced in 5 atm Hj gas cell at various pump polarization, are recorded by 1M plane

grating spectregraph. The corresponding polarization is tabled in Tab. 1. The individual
wavelength can be calculated from the formula (2).
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Fig. 3 The series of spectrum of vibration-rotational Raman scattering between the
first order Anti-Stokes line (I=1, m=0) and pump laser (I=0, m=0), which are
produced by a §=30° polarized laser in different pressure of Hj gas cell, are recorded
by a 1M plane grating spectrograph. The corresponding pressure is tabled in Tab. 2.

The individual wavelength canbe caleulated from formula (2).

Table 2 The corresponding gas pressure in Fig. 3

Series b ¢ a e f i i
P(atm) Woadd  |alo30 D 6 3
1 -1 1 -2 -4 —4
H-PP+MZ)‘0+mﬂ!{R
0 1 0 1 1 1
»
M, i ®B

Hy %0 R 3 32 000 5 18000 F 4 3 323800 S8 1800 A - R3S R HL ) 7T R R AE R
Y3 B 45 B Wi FE v i e AR ELAF R AR RS B BE TR FOR FETR MG )R B — R Y AR A
T, Wit W U MR R EokE. MBERRESSZMBH KNS TRER
SFRRER, X H 5 FME, MRZWHBHAOBABEHERBARR S EE L



10 P # ¥ 4 12 &

R, O AR R BV T 40 F 50E B (KR, ESSEME A — B, kT
BRI IE S FRIE,  HM 40 ¥ T A, Hlo 43754 2 32 Wovk) 8 1800 P 105 A8 e L I 40 ) 8
W9 B LA MR, UM B 9 H & i 2/3%, LIEMIBI R LW, B2 8
S — B 8 (1) 24 He SEH 8 atm B, FHAM M4 R H™,

e Ha S IRS) 56 3h 32 8 & 8O b, BN v=vp+1dv,+mdop 1) S (1) %2R, BERT
BT A DA 3 vp+ 14, SR WO R IO SRR B A 4Rt 7T LA IR DA R 2 v+
(I=1) dyo+mdy, LB RN R IM LD, B—F SRS, Bok TR,
24 Hb FH AR AT 8 19-9% 3h 32 B0 5 HUN RS 48 L AL S S 2 U KRB £, SRR B & m=0
REOUT B AR OO o DS T X s 32 ok B VB 4 K T R 2 R 2 e, DU
X U1=0 B 58 — R il SEBeh, L 0=30° A MIMiMmME, %98 5 atm H, 55,
AP m=3 1 S(1)BRCEEN, W m=2 1 8 Q) ML NI, @1 1=0, m=3 K%K
ZB =1, m=3 B RN TTREMER =1, m=2 3] I1=1, m=3 WAL T & Z b
— 5, B R AR AR B I & O E R, BT v BN Ay WY T 45, UL, %
LR 4 T D A R 1k AU SRR AR e M L R = R FETE M (m=+3) ) S (D) %R (A
4)o Pril, AEBEFESE, EAEH Q) & S )& H 1 R EBOUN % E,

j20nm 369nm 436nm . 532nm

scattercd light

on a white screen after passing through a Raman cell, a slit and a grating (600/mm),
The ultraviolet lines are seen as blue light, which are due to fluorescene contained in
the white paper. The lines symbolized with the waveleng th of 532 nm, 436 nm, 369 nm
and 320 nm are pump laser, Anti-Stokes of the firsi, second and third order (1)
lines, respectively.
LRPIR LY, BB e RS ve+ 14y, + 340, 19 S (D) MT A, XEHRBEB K
# QL) MR F R WK T, ZEMBOE MM IR, 0=26°~32° BHhEH, H He KEEN B
f&T 8atm, XWHIZ—F Q)M S HAREFHRERE, LR, RENSEERE
i B FR P T2 T O W D 3R B, B2 Yo & WO M R R BE, LU R R R B 2 B &2
O H IR Ve EE (R QL) B A5 3B 8 1) 456
EREBRT, WA RN SRR, (D UEMRERMBE, m=£1 i S (1) LY
2 R B IRE, BRAAEARBEB R mEGE S (DHERE; M 26°<0<32° HifLE
e, AR B A R Bk i S (L) AT AT (2) RER T~6 atm Lhi— B S (1) 3 200
Hiaa RBEK, TwE B S (1) W82 R AUE R 8~5 atm fh K, X F3RBLA (— Firal BE iR
B LLAIRE S () D ol U577 A g By S (L) M B2 R, 7 78 25 7l 38 2800 2 O AL ™7
S Y 3 W % B AN R S & O e A e U B (D)% 4R (AT =+ 1), X PiB Ho 43
FHE—ERSBHERT, BT EBRAE BSR4, ] e £ AR R Wi b, HRXRKE
LRI AN R S 75 T A E A 5T,



1 H 93R5h BFBh 2 S 8RR 11

h, 4 W

FIHH: R S(D X QDIRAZHOM S BT, AT RESLH A 587 om™ T 1Y
FMAT KB 2 (1] %4155 em™ (|1 <3) FEI8 I8 B A0 S2 00l & UM T8 s,
W Flo 53 e 3] 52 8 %1 & 8O A1 4% 50 32 3000 8 MR G I R A A 10 E B F R 30 W0 IR
AR SR, £ 5atm WESH, Ll O=30° MR YAG M8, FEMleET 60
ZHRADOMSDBA MR, BREFHEM 0.30 pm B 1.5 um, LK &I MK LE,
WA A R R R R, KA% 80% b EME ML R HRER S L, |
HTHEIEEA 60 RFELE, MPMER GRS, HERBEHRRKE, HHEXT I=
T3 W QMDIBIBAR |m| >3 WHEER, HEREERER, XRTFREMTEORL
Zhike HTBEKRE AR, AE——A RS HBRNERYE,

2 % X ®W

[1] D.C. Hanna ef al.; Opt. Commun., 1936, 60, No. 1 {Oct), 107~110.

(2] E. B. Berik ef al.; Sovist J. Quant. Electron., 1986, 16, No. 8 (Aug), 1137~1139.
[3] R. W. Miuck et al.; dppl. Phys. Lett., 1963, 2, No. 10 (Nov), 181~184

[4] O T. Hsichef al.; J. 0. 8. 4., 1074, 84, No. 2 (Feb), 202~205.

[5] I P. Angelov et al.; Sovist J.Quant. Eleetron., 1084, 14, No. 1 (Jan}, 137~138.
F6] M. D. Duncan et al.: Opt. Cominun., 1987, 64, No. § (Dec), 467~473,

U711 Yul. Karev et al.; Sovie! J. Quant. Kleciron., 1979, 9, No. 10 {Oct), 1359~1341,
L8] T. Imasaka et al.; Appl. Phys. (B}, 1689, 49, No. 3 (Mar), 389~392,

{9] D. A, Long et al.; Molecular Fhys., 1972, 24, No. 1, 57~06T7,

Stimulated vibrational and rotational Ramanscattering in H2

Lu Zugang, Tu Dawgl, Soxa Hoxag, Wu Bizae axo Hoxe Zitt
(Depariment of Optical Engireering, Zhe iang University, Hangshou 310027)

(Received 2 January 1991; revised 19 April 1991)

Abstract

The competition effeot for stimulated vibrational and rotational Raman
scattering in H, at various polarization of pump laser and pressure of H, gas is
investigated in this paper. With 5 atm of H, gas Raman cell and 532 nm elliptically
polarized lasor light, for wliich the compressibility of ellipse is between tg26° and
tg 32°, more than 60 stimulated Raman lincs involving Q(1) and S (1) transitions
aro obtained. And under low pressure of Hy gas, SRS of R(1) transition pumped by
a linear or nearly linear polarization beam, which has not been reported so far, is

observed.

EKev wuois: stilnulated Raman scattering, vibrational level, rotational level.



