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Dynamics of solution interface investigated by multiorder stimulated Raman
scattering in colliding droplet

Kohno, Jun-ya
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Droplets act as optical cavities with high Q-values. In this stud¥, we
observed resonance-enhanced Raman scattered light from single droplets and colliding droplets by
irradiation of pulsed laser light. The resonance enhancement results in the generation of multiorder
stimulated Raman scattering (SRS). In order to clarify the mechanism of the generation of the
multiorder SRS in the droplet and its further enhancement by the colliding droplet, temporal
waveforms of the multiorder SRS was observed. We found that the generation time of the multiorder
SRS in the single droplet increases with an increase in the order, which is explained by the
sequential generation of the SRS by the previous order SRS light. We also found that the generation
time tends to be shorter for colliding droplets than for single droplets. This is due to the very
strong light-enhancing effect of the shape of the colliding droplet.



100 1000 ps

e

Kohno et al,

o

Kohno et a, J. Phys. Chem. B 2015,
Chem. Lett. 2015, J. Phys. Chem. B



2017.

%/\rl RN

X+y 2X 2X+y 3%

Kohno et al, J. Phys. /cm-t
Chem. A 2018
H—RE g
| /
TS ~
A
0 1000 2000 3000 4000 -
5276/ em™
75
um CCl4 Nd:YAG (532 nm, 180 uJ/pulse)

7:3 (iHR550) CCD
MSOX3102A
120 m



A [pETEEE
OV 18R T4 ILE— O L
Nd:YAGL—H —
532 nm £ /HOA—H—
HORIBA
iHR 550
-
;" OAvwH3IS5— \
R =R O l r——
B/ RN —y D 9120 m

&Sy

LED

PC
1 GHz
MSOX3102A
10 ns 10 ns
|ffl|”||]
| | I | I I I |
1 2 3 4 5 o 7 8
qlav01]
[ T T | T T T 1
1 0 1 203 4 5 6 7
|a100] [
71 1T 1T 1 100y |
~ o 4 0 1 2 3 4
[al10]
| T | T 1
0 1 2 3 4 5

Intensity

400 600 800 1000 la) a120]
/ns ; l”MM\hzs‘ﬁ

o,

0 1000 2000 3000 4000
Raman shift /cm!

CCl4
CCl:s v::C-Cl (=480 cm™)



v2:C-Cl (=240 cm™) vsC-Cl (=770cm™) v::C-Cl (=340 cm)

Vi V: V3 Vs a B y e
[abye]

2 - 2 407
o=

:‘5 30 1
o 20

s ) 20 1
{* 10

R

m

ﬁm(

]

*

A

-10 T T T T -10 - - v
2 4 6 8 0 2 4 6 8
BRI UHELEDRE

5 uM 6G
9 -
8 - .
7 A .
~ 61 Te .,
5 T .
° oo ® o L4
41 : .:.".t“?’-:' .
34 e 'WE;" ’
2+ bl .&‘: Y .;o..n
o o o RN NG 0 o 0
1 . :..".:.' ’.' o . )
0 1 2 3 4



Negishi Kosuke Kohno Jun-ya 123
Low-Frequency Raman Scattering in Colliding Benzene Droplets 2019
The Journal of Physical Chemistry A 9158 9165
DOI
10.1021/acs. jpca.9b06354
89
2020
157 161

DOl
10.11470/0oubutsu.89.3_157

Gas-phase solution chemistry

Aerosol CDT Webinar

2020

Jun-ya Kohno

Temporal evolution of multi-order stimulated Raman scattering in droplet

Droplet 2019

2019




Tomonao Inoue, Jun-ya Kohno

Development of vibrating pendant-drop Raman spectrometer

Droplet 2019

2019

13

2019




