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?hase detection of MW radiation from a chiral molecule excited by phase-locked
asers
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In this research projects, we have developed a phase-sensitive detection
system for the MW radiation induced by coherent excitations using a phase-locked laser and MW
radiation as following subjects.
1) Detection of the induced Raman process in the rovibrational states of CH4 using two single mode
cw-1R lasers. 2) Evaluation for the phase sensitive detection system based on a SIS mixer in 150 GHz

region. 3) Measuring the mm-wave spectrum of a chiral S2CI12 molecule using a chirped FTMW
spectrometer, and determination of the rotational molecular constants. 4) The first detection of
ortho-para transitions in the S2C12 molecule by using high-sensitive FTMW spectrometer.

SIS



G

(,Lla, Hb, ,uC)
[Jkaxe a [Og,0>,
111>, |11,0>
Doyle Hey Ha
Hp
FID
[Nature, 497, 475(2013)]
H
S
R H C
NH;
R/S
ily5> il
Mo | A
> e
Ly i:uc W He
\I{ \
100> 0>
a)
H
a
Br!
F , F
H i H
! —o
c i
Br E Br
2
R/S (+) )

1b
Doyle
SIS
SIS
) )
SCl,
)
Chirped-MW 75-110GHz

FTMW



SS
DFB Wwp“mp: oPO Weg sample cell :g Laser Induced 7\\\
_ Laser | Amp W Ll MW Emission \
|d|e$ J ‘
2a)sig “‘," W ;uwo
PTERN L
lll LIy \_ &/
® |
MW ®
150 GHz
SIS SIS
= K He
Local
(QCL) o,
20W OFO IF 1~2 GHz
sgnal - asig 10K HEMT
ide  oa(=o- osg) down conversion
Oigo(= 0o 05g)
3um sis
CHa Vs Local Y%
180MHz 224 99K
4, 7TMHz
J=0 J=2
150GHz Gunn

Doppler width 180 MHz

4.7 MHz

T
0.80 0.85

100mTorr

CH4 V3= 1-

T T
0.95

0.90
(GHz)
0 R(1) P(1)
15cm

SIS

Valtage [mV]

-400  -350 -300 -250 200 -150 -100 .50 0

Tane [u]

) SIS
3mm




Gunn

Gunn

3mm

Chirped FTMW

)

10MHz

S,Cl,

)

S,Cl,

b-type

Chirped

90 95 100
GHz

105x10°

Chirped-FTMW

75 80 85

) S:Cla
A /MHz
B /MHz
C /MHz
Ay /kHz
Ax /kHz
Ax /kHz
6; /kHz
6k /kHz
H; /Hz
Hy /Hz
Hx; /Hz
Hq« /Hz
o /kHz

5533.907(4)
1393.833(2)
1232.667(2)
0.556(1)
-5.119(3)
24.23(5)
0.12832(5)
1.362(4)
0.0005(3)
0.0021(7)
-0.09(1)
0.9(2)

242

FTMW S,Cl,
2
50cm
500
S,Cl, FTMW
SzClz CZ
FTMW
FID)
7
< 4
%ﬁ’j N N+1
A\ ; Ay
\
) S,Cl,
o ( )
MW
C )
) ) )
SIS
SIS
)



1
1) Hideto Kanamori, Zeinab T. Dehghani, Asao

Mizoguchi, and Yasuki Endo, “Detection of MW
transitions between ortho and para states in a free
isolated molecule®, Phys. Rev. Lett. 119, 173401

(2017)

2

1) “Detection of the MW transition between ortho
and para states”. Hideto Kanamori, Zeinab. T.
Dehghani, Asao Mizoguchi, and Yasuki Endo, The
72" international symposium on molecular
spectroscopy, Illinois USA.(2017)

2) , Zeinab Dehghani, ,
(2017)
o 0

https://physics.aps.org/synopsis-for/10.11
03/PhysRevLett.119.173401

https://www. titech.ac. jp/news/2017/039659.

html
€H)
KANAMORI HIDETO
00204545
®

Mizoguchi ,Asao
Endo, Yasuki
Kuze,Nobuhiko



