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Development of a cavity-enhanced phase-matched coherent anti-Stokes Raman
spectroscopy

Zaitsu, Shin-ichi
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Cavity-enhanced phase-matched coherent anti-Stokes Raman spectroscopy (CARS) for
a novel tool to improve a molecular detection sensitivity of conventional intracavity Raman spectroscopy
has been developed. We found an issue in the stability of a cavity resonant condition when both hydrogen
and inert gas are filled in the cavity chamber. To stabilize the cavity resonant condition, a feedback
control system for two beams having different wavelengths (fundamental: Ti:sapphire laser and Stokes:
ECLD). This work will contribute to high-sensitive detection of radio-active hydrogen isotopes based on a
phase-matched CARS technique.




ppb(107)
ppt(10*?)
( )
( )
10°
CEAS
(CRDS) 1070
cm*Hz 2
Cavity-Enhanced
Absorption Spectroscopy: CERS
Cavity Ring Down
Spectroscopy: CRDS
107*cm?
10-%cm?
H, N)
2
=i
T HBREHR )
MMLI (et
RRANT R Coh t Anti-Stokes R

IR ] oherent Anti-Stokes Raman

e Scattering: CARS

1
10*-107
10*~107
CARS
CARS
Ak




Ak = 2kq — ky — kcars @

ki ky kcars
Ak
Group Velocity Dispersion: GVD
b2
Ak = ¢,102 @
l
0
10~
100 m ¢,
Ak 0
CARS
Btotal ,Bmedium
Bmirror
Btotar = Bmedium + Bmirror
= ¢2l + ﬁmirror (3)
.Bmirror <
0
,Bmedium
Btotar = 0
Ak =0
CARS
CARS
@
841 nm
<50 kHz
8 cm 1
R=250 mm
1
15pm
750 nm 900 nm 99.97%
750 nm
940 nm -10+ 5fs?

g IA NT1F04

720232 ETYRSA)(— < —
St = AR OX=%

E-L7O0774A

ND=A=%

(b

TEMqq
TEMqq

TEMqg

10 Hz

TEMq



TEMoo
TEMgo
32.6mW
90 %
mwW
5.6 %
CARS
TEMgo
@ 911 kPa
1AS/1S
©)
841 nm
586.9 cm™
884 nm 801nm
) 911 kPa
911 kPa

640

841 nm

@

2%
|
. f \ |
0 \ { J
0.4 (a)
(b)
(a) 911kPa
(b) /
841 nm 911 kPa
300K 80 mm
8.9 fs?
100 kPa 1 fs? 100 kPa
1.4 fs?
200 kPa
620 kPa
200 kPa
(a) T

£/ kPa



T

841 nm
200 kPa
TEMgo
©) 200 kPa
533 kPa
1AS/1S
() @
CARS
®
200 kPa
533 kPa
780 800 820 }«'j:;h ".:l:() 880 900 920
@
! ) S h
(b)
(a) 200 kPa 533 kPa
(b) 200 kPa /

las/ls

L/ 1
911 kPa 0.4
200 kPa
533 kPa 0.1
2
200 kPa
(b) (b) (b)
300 K
0.1815 WmK™?
0.01772 WmK™? 533 kPa
200 kPa 100 %
CARS
2
Shin-ichi  Zaitsu, Hirotomo I|zaki, Takao

Tsuchiya, Totaro

Imasaka, All-optica

continuous-wave phase-matched molecular
optical modulator, Scientific Reports,

, Vol. 6, 2016, 20908
Shin-ichi Zaitsu, Totaro Imasaka, Conti-
nuous-wave anti-Stokes Raman laser based
on phase-matched nondegenerate four-wave
mixing, Optics Letters, , Vol. 40,



o

2015, pp. 73-76 (2015).

5
Yutaro Ito, Shin-ichi Zaitsu, Totaro Imasaka,
Development of a portable optical cavity to
enhance 1-GHz mode-locked laser pulses for
broadband absorption spectroscopy,
PITTCON 2016, March 6-10, 2016, Georgia
World Congress Center, Atlanta, USA

1GHz

36 2016
1 9

Shin-ichi Zaitsu, Totaro Imasaka, Nonlinear
Optics, Sideband generation at a frequency of
larger than 10 THz based on molecular
modulation of a continuous-wave laser,
Nonlinear Optics, July 25-31, 2015, Kauai
Marriott Resort on Kalapaki Beach , Kauai,
Hawaii, USA,

35 2015 1 10

75 2014

ZAITSU Shin-ichi

@

®

60423521



