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The present research is a basic one toward the detection of the paired neutrino
radiation by the super-radiance phenomenon. We investigated spectroscopically a sample trapped in a
low-temperature hydrogen matrix and gas-phase samples, and searched for a suitable system for the study
of the relaxation process. In the gas phase, we observed FID signals, photon echo signals as coherent
henomena, and obtained the pressure dependent parameter. For comparison, we also obtained the pressure
roadening parameter of the CH3F nu4 band by the Lamb dip method.

n



9 MHz =0.0003
cm-t
99.95
HF
HF
AO01 ()
() (
( )
(Ce0)
CH;F
Free InductionDecay (FID),
transient
Tt
/2 CH3F, CH4
FID s
/2
Lamb dip CHsF v,
Lamb dip
0PO
0PO

CH;F V4,2V,




3500 cm
4000 cm?
cm?
0.1cm?
4189cm™
19cm™
CHF  FID,

Lamb dip

Lamb dip
CH,Br

FID Lamb dip

CH,F

CH,F Lamb dip

SiF4

19
W. Chen, K. Kawaguchi, P. F. Bernath, J.
Tang, “ Simultaneous analysis of the
Ballik-Ramsay and Phillips systems of C,
and observation of forbidden transitions
between singlet and triplet states”, W. Chen,
K. Kawaguchi, P. F. Bernath, J. Tang,
J. Chem. Phys. 142, 064317-1, -10
(2015) doi:10.1063/1.4907530
Y. Okabayashi, Y. Miyamoto, J. Tang, K.
Kawaguchi, “ Pressure broadening of
transitions in the CH5F v4 band using Stark
modulated Lamb dips”, Y. Okabayashi, Y.
Miyamoto, J. Tang, K. Kawaguchi, ,
Chem. Phys. Lett. 619, 144-147 (2015)
doi:10.1016/j.cplett.2014.11.040
K. Kawaguchi, R. Fujimori, J. Tang, and T.
Ishiwata, “FTIR Spectroscopy of NO; :
Perturbation Analysis of the v;+v, State”,
*J. Phys. Chem. A, 117, 13732-42
(2013). doi:10.1021/jp40782¢g
R. Fujimori, N. Shimizu, J. Tang, T.
Ishiwata, and K. Kawaguchi,
“Fourier transform infrared spectroscopy of
the v, and v, bands of NO; “, J.
Mol. Spectrosc. 283, 10-17, 2013. doi:
10.1016/j.jms.2012.11.005

T. Amano, F. Matsushima, T. Shiraishi, C.
Shinozuka, R. Fujimori, and K. Kawaguchi,
“THz rotational spectrum of H,F"”,

J. Chem. Phys. 137, 134308, 2012

doi:10.1063/1.4757018

Y. Miyamoto, H. Ooe, S. Kuma, K. Kawaguchi,
K. Nakajima, I. Nakano, N. Sasao, J. Tang,
T. Taniguchi, M. Yoshimura, “Spectroscopy
of HF and HF-containing clusters in solid
parahydrogen”, J. Phys. Chem. A
115, 14254-14262, 2011

doi:10.1021/jp207419m

P. R Varadwaj, R. Fujimori, and K. Kawaguchi,



“High-resolution Fourier transform infrared
absorption spectroscopic study of the vy
band of ¢c-C;H,”, J. Phys. Chem. A,
115, 8458-8463, 2011
doi:10.1021/jp204068w

. R. Fujimori, K. Kawaguchi, and T. Amano,
“Submillimeter-wave rotational spectroscopy
of H,F™, Astrophys. J. Letters 729,
L2(4pp), 2011
doi:10.1088/2041-8205/729/1/1.2

S Civi§, I Matulkova, J Cihelka, P Kubelik, K
Kawaguchi and V E Chernov, “Time-resolved
FTIR emission spectroscopy of Cu in the
18003800 cm™' region: transitions involving
f and g states and oscillator strengths”,

J. Phys. B: At. Mol. Opt. Phys. 44, 25002
(7pp), 2011
doi:10.1088/0953-4075/44/2/025002

M.Ferus, P. Kubelik, K. Kawaguchi, K.
Dseniya, P. Spanel, S. Civis, “HNC/HCN
Ratio in Acetonitrile, Formamide, and BrCN
Discharge”, J. Phys. Chem. A, 115,
1885-1899, 2011

doi:10.1021/jp1107872

57
K. Kawaguchi (Invited), H,F" : Herschel
Observation and Laboratory Chemical
Reaction Study, Workshop on interstellar
matter 2014, Oct. 17, 2014 Hokkaido
University

, 8

2014 9 21
W. Chen, J. Tang, K. Kawaguchi, Observation
of the forbidden transitions between the A'TT,
and b32g" states of C,, 69" International
Symposium on Molecular Spectroscopy, 2014,
June 17, Champaign-Urbana, USA
M. D. Saksena, K. Sunanda, M. N. Deo, K.
Kawaguchi, Rotational analysis of high
resolution F. T. Spectrum of a’ *X™-a’T1
transition of the CS molecule, 69"
International Symposium on Molecular
Spectroscopy, 2014, June 17,
Champaign-Urbana, USA

Y. Okabayashi, J. Tang, Y. Miyamoto, and K.
Kawaguchi, Time-resolved IR-IR double
resonance for the v, and 2v,-v,
vibration-rotation transitions of CH;F, 68"
Ohio State University International
Symposium on Molecular Spectroscopy, 2013,
June 20, Columbus, USA

S

. 7
2012 9 26
. CW-0PO
H,F*, H.CI* . 7
2012 9 24
2011
, CHsF
Photon echo ,
2011

K. Kawaguchi, Early negative ion studies
related to C¢H™ and recent ion spectroscopy,
International symposium for
Spectroscopy of Molecular lons in the
Laboratory and in Extra-terrestrial
Space (Kos, Greece) 2010 Oct. 4.

1
. T. Nakagawa, “Diamond: Properties and Uses”,

NOVA Publisher, New York, 145-153, 2012

O

(

(

0

D
KAWAGUCHI KENTAROU
40158861

2)
TANG JIAN



40379706
NAKAJIMA KYO
80400240
(NAKAGAWA SACHIKO)
10098585
(HIRAHARA YASUHIRO)
30252224

©)
(KUBOZONO YOSHIHIRO)

80221935
(WAKABAYASHI TOMONARI)

30273428



