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Investigation on structural fluctuations of hydrogen bond structures based on
the direct observation of isomerization of gas-phase molecular clusters

Ishikawa, Haruki
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One of unique properties of water is network structures due to throgen
bonds and their structural fluctuations. In this study, we performed a bottom-up approach from a
viewpoint of molecular clusters to structural fluctuations of the hydrogen bond networks. In
clusters, structural fluctuations can be observed as isomerization of clusters. Thus, we tried to
perform a direct observation of infrared-induced isomerizations of hydrogen-bonded clusters
containing phenol cations. As a result, we succeeded in capturing the structural change from a
cyclic hydrogen bond structure to a chain structure and reverse process of from a chain to a cyclic
hydrogen bond structures by cooling process. This result can be expected for future development.



Chemistry Chemical Physics
spectrometry methods”

2015

Physical
17 “Optical spectroscopy coupled with mass

B o
gl e
150 K u RIEHB
A | % v
Phys. Chem. Chem. Phys., 2015, 17, 22042. ‘f‘;‘;“ .

Johnson Phys. Chem. e | S At A
Chem. Phys., 2016, 18, 26743.
5

20K
J. Phys. Chem. Lett., 2015, 8, 2541. 25000 25500 26000 265
Wavenumber / cm-!
A B
Roprs =8 e Bo
BIEBRAE 5 m,mb(fi%& ‘b*oﬂ‘{

4 - L
o _ L opoa s %
%«4 - g
BIEE TRBREMEDH \ _ vz; Sﬂo:%?"
N F

5 - KERBWMEDRESWRORIEAAFEL, BRIl
B2 BB CREMRL LR s TR TahOROT AR,

b ANk
Sy
EHMICKDRME

BERERIBAREMEISRIG,
@?Eﬂﬂ&@%ﬂl:;éiﬁmi
bl

3 #EXEEE)D
BURIRF—L



1
@) (@ — IR on (3ps)
»e »— IR off
® | i
[PhOH(H20)s]* Pl | I
[PhOH(H20)s]* . i
A 2
]
B S
@
[PhOH(H:0)s]*
— IR off- IR on (X5)
@ @ e e e Eoens
Wavenumber / cm™
(b) IR on
P 4 IR off ——--
3 l“
) S =S
+ 25300 25400 25500 25600
[PhOH(HZO)S] GRRM Wavenumber / cm™
2 [PhOH(H20)s]*
EQ1-6 TS1-
5
TS5 Rt TS5
1056 cmt 3330 cm™
-
i o
Dissociation energy 8 [ 1
e Fed .
Rpeam 7T . ¥ 3 ‘::}
3330 cm! . Fep pii- IS8, TS4 T ¢ o
4550 cm-! v‘," } | EQ2 ! E . Q4 Py 156 . -
L Wl - i P
s b 1056 cm'iEqs ;|
A |l :.;,i.j:i: 4
s | VEaad 1EQ3 460+cm1
[PhOH(H0)s]*
©) -
T=150K )
. _ 3 £ o3
[PhOH(MeOH)3]* 5 #’f‘
150K Z :f
= T=30K ,
2 A%
[PhOH(MeOH)3]* 30K r{
[PhOH(MeOH)3]*
[PhOH(MeOH)3]*

[PhOH(MeOH)4]*



25340 cmr?

enhance

dip = (IR-on)-(IR-aff)

Intensity (arb.)

[PhOH(MeOH)3]*

25200 25300 25400 25501
Wavenumber / cm™

[PhOH(MeOH)3]*



Ishikawa Haruki 12

Temperature Effect on the Microscopic Hydrogen-Bond Networks Investigated from the Viewpoint of 2018
the Gas-Phase Molecular Cluster

Molecular Science A0101 A0101

DOl
10.3175/molsci.12.A0101

Ishikawa Haruki Kurusu ltaru Yagi Reona Kato Ryota Kasahara Yasutoshi 8

Quantitative Temperature Dependence of the Microscopic Hydration Structures Investigated by 2017
Ultraviolet Photodissociation Spectroscopy of Hydrated Phenol Cations

Journal of Physical Chemistry Letters 2541 2546

DOl
10.1021/acs. jpclett.7b01165

12 3 6

11 2017

2017

Haruki Ishikawa

Quantitative investigation on the temperature dependence of the microscopic hydration structure of the phenol cation

WRHI International Workshop on Advanced Laser Spectroscopy for Soft Molecular Systems

2017




18

2018

Hikaru SATO, Ryota KATO, Yasutoshi KASAHARA, Haruki ISHIKAWA

Observation of IR-induced isomerization of cold hydrated phenol cation

34

2018

Itaru KURUSU, Reona YAGI, Ryota KATO, Hikaru SATO, Masataka ORITO, Yasutoshi KASAHARA, Haruki ISHIKAWA

Temperature dependence of hydrogen-bonded structures of phenol cation investigated by UV photodissociation spectroscopy

The 73rd International Symposium on Molecular Spectroscopy

2018

Hikaru Sato, Ryota Kato, Yasutoshi Kasahara, Haruki Ishikawa

Observation of the IR-Induced Isomerization of Hydrated Phenol Cations Trapped in the Cold lon Trap

73rd International Symposium on Molecular Spectroscopy

2018




12 2018

2018

2019

Hikaru SATO, Masayoshi Ozeki, Yasutoshi KASAHARA, Haruki ISHIKAWA

IR-induced change in the microscopic hydration structures of phenol cations trapped in the cold ion trap

Hikaru SATO, Masayoshi Ozeki, Yasutoshi KASAHARA, Haruki ISHIKAWA

2019

13 2019

2019




13 2019

2019

Haruki ISHIKAWA

Temperature dependence on the microscopic hydrogen-bond network of hydrogen-bonded phenol cation clusters

WRHI International Workshop on Advanced Laser Spectroscopy for Soft Molecular Systems

2019




