53 8

2004
1000-3290/2004/53 08 /2509-06

8

ACTA PHYSICA SINICA

Vol.53 No.8 August 2004
©2004 Chin. Phys. Soc.

SRS

PACC 3320F 4255M 4260D

SRS
10755

SRS

SRS

SRS

SRS

10174060

SRS

SRS

%
650091
12 4
SRS
640 YAG
C—H
SRS 5.
SRS
2.
YAG Quantum-ray
532 nm
CCD 1530 x 1024 SBIG
1200/mm WGB [I
532
nm 100 pm
. 532 nm
7ns . 5
1 X-Y
3.2 mm VA 3.9 mm.
3.5mm X X
2003A0009R 03Y166A



2510 53
0.5mm Z zZ C—H 2900 cm™
vl 2835 cm™! V2
2044 em™ . vl SRS 532
9—12 . Q ~ 108 “ m
whispering-gallery-modes WGM 630.2  628.2 nm
SRS ® P " 80:55. C—H
8 . 2800 cm ™! 4 v
3 2928 em™' vl 2877 em™' vl
z 2974 ¢cm™! v 2730 cm ™! 4
7 83:50:36:5 532 nm
A4 " 630.2 628.2
632.0 622.4 nm.
SRS
o 2 2 a C—H
v, SRS
3 SRS* 2 b SRS
1 2
I Vi Ym
* . 2 c d
e 4:1 1:1 1:2
1kl
vl
1 a
b
F ¢ -
C v
I, SRS e Ji
f.cC 5
I, T 1
1 £ ¢ JL_J 3
p
SRS
8 i 2
640 Exciton b | h
€=3.05%10"° mol/L I, = [
2.3% 10° W/em’. e
615 625 635 645
T /nm
3.
2 SRS
a b ¢ d
3.1.

4:11:1  1:2



2511

8
SRS
] 3.2.
1:2 vV,
2 e Vl
ul SRS SRS . O—H
3100—3600 cm™'
SRS 637—658 nm y!
33%. 1/10. 3:7
640 4 a y! SRS
C =3.05x 10" mol/L. O0—H SRS. 3:15
1:5 3 a 0—H Ve
C—H SRS v,ln ufn SRS 4
v v C—H 3:17 0—H
3 SRS vV 3 SRS y! SRS 4
a . SRS
§ 615—635 nm SRS
. 1:19 3 15% .
b vl SRS
5% . - ve
v
: n da
L ’ oI S
Vi i R
§ _J-A‘ r_J O—Hh#i
<L b —H 4
Q [ /—/\
| v§ ‘ 622 632 642 652
UK‘ K /nm
vd
ey
e e s e 3:7 a 3:15 b 3:17 c
615 625 635 645
P /nm 640
C =3.05x 10> mol/L. 5
3 . SRS _SRS
T 615—635 nm

SRS



2512 53
8s
Vsm v gs > gs l‘Jsi
Isn vsm > Isn Vsi eXp Gs l‘)sm L >
exp G, v, L I. v, L >I_ v, L .
l‘)SH\ SRS
Vg SRS
g 2 a y! SRS
'g usm lJsi
~
H v
%g sm
SRS Vg SRS
2 e 4
y! SRS 4 c
ysm
c
PR S ST N N SN T VAT N N T S N Vi
615 625 635 645 G, v, G, v,
K /om I v I v,
Qg
5 SRS SRS
1:9 ¢ 1.19 IS l‘)Sl'l'l L = [ ]SII VSII] + I VSIII ]
b 1:49 ¢
X [eXp G v + G, v, — Qy L]
s 5 y! 2
Vi Is Vsi L :[]sn Vg + ] Vi ]
635 nm O—H xlexp G, vi + G, vy —ay L].
SRS 3
SRS 2 3 ] Vaem >>Isn Vem ] Vi >>[s|1 Vi
1:49 5 ¢ v SRS
SRS SRS
“ n 2—4
2% . SRS
33, SRS SRS I ~1 v,
G v =G vy, =G,
Ya G>G, I, v, L ~1, v, L
v, I, SRS I, v,
L SRS
I, v L =1, v, exp G, v, L -1 b
~1I, v, exp G, v, L 1 5 c
Vi= v, =Y, I, v, SRS
L G, SRS
=I.N do/dQ /T =1, g, N

do/dQ



8 2513
SRS SRS 5 a b c
b ” SRS
WGM
SRS = A
WGM m, d 4.
WGM
M= A/mxd. A=630nm m,=1.33
d; =30 pm  d, =3 mm OA
3.2  0.032 nm. 3.2 nm
. 0.032 nm 3% 15% 5% 2%.
SRS
1 Shen Y R 1984 The Principle of Nonlinear Optics New York 9 PuXY Chan CW Lee W K2000 Opt. Lett. 25 1514
Wiley Chapl0 ppl41—186 10 PuXY XiaY ] Lee WK?2002 Chin. Phys. Leit. 19 500
2 Kwok A S Chang R K 1992 Opt. Leit. 17 1262 11 PuXY Lee WK?2000 Chin. Phys. 9 827
3 Kwok A S Chang R K 1992 Opt. Leit. 18 1597 12 PuXY Zhang S Chan C W et al 2002 Chin. Phys. 11 1179
4 Pasternack L Fleming ] W Owrutsky J C 1996 J. Opt. Soc. Am. 13 Chang S Rex N B Chang R K 1999 J. Opt. Soc. Am. B 16
B 13 1510 1224
5 Schlucher S Roman V E Kiefer E et al 2001 Anal. Chem. 73 14  WuY Yang X Leung P T 1999 Opt. Lett. 24 345
3146 15  Uetake S Katsmagawa M Suznki M et al 2000 Phys. Rev. A 61
6 Popp J Roman V E 1999 J. Mol. Structure 480—481 323 1803
Roman VE PoppJ Fields M H et al 1999 J. Opt. Soc. Am. B 16  Schrader B Meier W 1974 Raman-Infrared Atlas of Organic
16 370 Compounds  Weinheim Verlag Chemie Gmbh spectrum A 3-03 A
8 Pu XY Yang Z Jiang N et al 2003 Acta Phys. Sin. 52 2443 in 3-11

2003 522443

Chinese



2514 53

Enhancement of stimulated Raman scattering of minority species of
binary mixture in pendant drops by dye lasing gain ™
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Abstract
The enhancement of stimulated Raman scattering SRS of minority species of binary mixture is demonstrated in pendant
drops by overlapping the Stokes wavelengths of the Raman modes of minority species with Rhodamine 640 dye lasing gain. The
limit of detectable concentration for the minority species methanol in methanol-ethanol and ethanol in ethanol-water mixtures is

greatly reduced. Based on the theory of SRS the mechanism for enhancing SRS of minority species is explained.

Keywords stimulated Raman scattering dye lasing gain  binary mixture limit of detectable concentration
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