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Effects of collisional broadening on stimulated Raman
scattering in Ba vapour

Huo Yunsheng, Dong Jingwing, Ding Aisheng, Wei Yunrong
(Shanghai Institute of Optics and Fine Mechanics, Academia Sinica, Shanghai)

Abstraet: Studied here are collisional broadenidg of Raman energy levels of atomie
barium by buffer-gas molecules, its effects on the Raman gain coefficient and Raman
conversion effiency.
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Fg.1 Energy levels in atomic Ba Fig. 2 Transmission and collision-induced absorption
relevant to Raman conversion and coefficient of XeCl laser radiation in Ba vapor as a
collision-induced absorption of XsCl fanetion of buffer gas pressure. The incident XeCl
laser radiation laser energy and barium number density are 5mJ and

4.6 % 10% em—? respectively
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Fig. 3 SRS pulse energy from barium vapor eell as a funetion of ineident
XeCl laser energy (a), and of helium buffer gas pressure (b). The barium
numbr density is 2.7 x 10 em™3

Verma 45 A% 42 i R SR MES, Ba 28X Raman HERMEH TR ERZB TR
MRS TR Ba 78R Raman KBH RGBT R, HEXMBIMLREHELN, EHE
Torr £t 4 #) He UK 4T, He X} Ba JR-FILEZZS 655d Dy iRl 18 3k B K W A ms &
Fo XTI 30ns KIFEWHOL, IRHMBEBARTX Raman HHMEF LV BHE
W, RATAN R RS T4 Ba JRF Raman FBS% HRE 80 TAF] & Raman AR TR



441 1 & 4 ¥ 18%

MEZEFREE, HETL£EESHEL Raman WHBPEKEAR 0.1em™ HR™, WERPHA
Ay XeOl ¥4+ F¥OE L 0 B IRG M WM ™, HERELR LA om™, HLEEM
BB SEFT5ER Ba JRF Raman BRI REMIE, HBEHHANHETISHERNWKE
#AF T Raman 38 ETRNFERHE, &7 —EHE,
2.8 {8 Raman #iE 8 Eypp~ Pr. #1422
EXNFEHERRBRECK o By Raman 4 i 1, B L4 FKE 1 /3 # Raman Y 38 I,
34100
I,(l) = AIL(0) +exp{grI1(0) [L—exp(—al)]/a} (@)
FHfp I,(0)2% Raman A\ DAL IR, BERMEIKM MRS A &, W T—EE
RIBE R R E,(1)/EL(0)=1%, BF
grlp(0) [1—exp(—al)]/a=consb (3)
HEX—FHHERKET

V= [1—exp(—al)]/a @)
5 Bo 75 x5 03 1% BB 25 O T4 AR KB R D, T <D, FL(3) RTS8
9215 (0)¥ =con sb, ®)

NPT Ba 2540k XoOL WOk AREMTLEC R o B ok SR UK 2 # K, 2% Ho
M 20 Torr #§imB] 200 Torr #f, o P 1.9%x10*em ™ A B 1.9x19¥%em™, % Fl-1m
i Ba Raman jit, JLEREHNT V A 0.99m 4545 % 0.9 m, HAX2EEL 8%, MR T
SN} Ba 7 < Raman ¥ #1072 ) 5% i 5 522 B % Raman BES% 4 Rl 5 8 7 51 2 /9 Raman
25 0T B, grocpre™, BV AHE RN H &, W g1 R (B) A 1.(0) ocpne, BPNR 3] —1H i
Raman 3330 BT % 09 R L IRPE Zop RS ELHE B,

Rz, ZR WS Raman ##0d B E BREMES Ba KT M REEPT #S0X 2 W ¥

O He
100}= o Ar
S
=
5
5
& 60
=
=
bam
40
i
20 i 1 .
100 200 300"

buffer gas pressure (Torr)

Fig. 4 Variation of incident XeCl laser energy required by maitaining the
Raman conversion efficiency at one percent as a function of buffer gas
pressure. The barium number density is 4.6 x 10%® em—3
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