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At finite temperatures, all matter is fluctuating, at the microscopic level. It is not an overstatement
to say that this phenomenon lies at the core of all finite temperature behavior of matter.

In the 2020 academic year, research was mostly devoted to the collaborative work with Takahisa
Mitsui (School of Medicine, Keio University). We experimentally measured the fluctuations of
liquids using optical methods. We then analyzed the results, and are currently completing a
theoretical explanation of the phenomena, from first principles. The manuscript on this subject is in
progress, and the fluctuations have not been measured previously, so that we believe it is an
important contribution to the subject.

Mitsui, and | also collaborated with a chemistry group at Tohoku University, on ion liquids, and are
completing a paper on this work. lon liquids are of great interest from the industrial side, and
applications, so that they have been under intense research worldwide. Using our unique
fluctuation measurement methods, we have been able to delineate properties of ion liquids hitherto
unknown, which we believe is a significant contribution, opening up a new window on the subject.

Furthermore, expanding on our previously published work, Mitsui and | studied the properties of ice
surfaces, with various impurities. Needless to say, ice is ubiquitous, so that the properties of ice
surfaces is of interest not only in multiple subjects, including meteorology, and chemistry, but is of
importance in applications. We have been able to make measurements, and analyze the obtained
experimental data. We are currently completing an explanation of the properties seen there, from
first principles, in part by making use of numerical simulations. We expect to complete manuscripts
on this subject, in the near future.

The research funds were used to obtain a workstation for numerical analysis, and for creating
manuscripts, as well as objects peripheral to the workstation, as planned.
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Physics of fluctuations in equilibrium, and in non—equilibrium

1. HIREBRFROBE

AEBETEHODIMEIZSHVALRILTIESELSHY, ChAHLDEMADOFREEDSDZEVDOREIZHYET.

2020 £EIL, ZHBEA(BEZBREZEZE) EOXRMEICEICHBMZEENELE:. TTHRAEARNDODPLEDAERREDOITELT
W, AIERROEBHFTLEL::. CORZOERWAFENSDBHMERBAZERSEDOHYET. CHITOWTHRERIEFIERLT
WETH, SETEEIESN TGN EBLEDAELEN LD TEELRELEEZTNVET.

BT, M AV BEADELSEOREEZRILRZDILEZDNFOMEELERAREITL, BXEERLTLNDIECATY. TEMIZE
BN TUWWSHMETHY, CAETLEET, EEBAICHEINTOSSDHTYT. EADTO>TLWSELSEHREDLHICELY, &
FThMh>TWEN =AM FVRIFEDHEENEBESN D OHY, SETOMELIZIELIE CTEMTESLEZATLET.

Ft=, LBIRRLEMEZERESE, KOREOMENED LI MMIIKEFETINEMEL, BBRT —I3FEHEL-. LVWIFETE
1, KIZEDECAHIZHERET DD, KORADHZIIYMBZIZELEEST, [EE, LR2Z BV TLEMMEZERKNHDEIFT
3%, CRAELREEELLHTYT. T—20METETEY, FEFEZRAVVELS, F—REBLVOERNARBAZHREMA I
TTCWET. ChIZOVWTHAEBRIHXIZE LD S FETT.
MEBFFTEBYREAECHRXERZED=ODT—HIRT— a0 EZOFE DS, EERIZALELE.

2. MRERRAEEOBE R

At finite temperatures, all matter is fluctuating, at the microscopic level. It is not an overstatement to say that this phenomenon lies
at the core of all finite temperature behavior of matter.

In the 2020 academic year, research was mostly devoted to the collaborative work with Takahisa Mitsui (School of Medicine, Keio
University). We experimentally measured the fluctuations of liquids using optical methods. We then analyzed the results, and are
currently completing a theoretical explanation of the phenomena, from first principles. The manuscript on this subject is in progress,
and the fluctuations have not been measured previously, so that we believe it is an important contribution to the subject.

Mitsui, and I also collaborated with a chemistry group at Tohoku University, on ion liquids, and are completing a paper on this work.
Ion liquids are of great interest from the industrial side, and applications, so that they have been under intense research worldwide.
Using our unique fluctuation measurement methods, we have been able to delineate properties of ion liquids hitherto unknown, which
we believe is a significant contribution, opening up a new window on the subject.

Furthermore, expanding on our previously published work, Mitsui and | studied the properties of ice surfaces, with various impurities.
Needless to say, ice is ubiquitous, so that the properties of ice surfaces is of interest not only in multiple subjects, including
meteorology, and chemistry, but is of importance in applications. We have been able to make measurements, and analyze the obtained
experimental data. We are currently completing an explanation of the properties seen there, from first principles, in part by making use
of numerical simulations. We expect to complete manuscripts on this subject, in the near future.

The research funds were used to obtain a workstation for numerical analysis, and for creating manuscripts, as well as objects
peripheral to the workstation, as planned.

3. ABFERREICETOREE

BREA KRS HEEW L, e RAT 4
(E# - B EEL - HE) (EERITT - WEED) | EBRTEA - WESH)




