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Preface

The Institute of Low Temperature Science (ILTS) was founded in 1941 as the first research institute affiliated with Hokkaido University.
Since then, the ILTS has achieved development in the areas of basic studies on snow and ice, and natural sciences in the cryosphere
and cold environments. In 2010, the ILTS was designated as a Joint/Use Research Center aiming for "Fundamental and applied research-
es of scientific phenomena in cold regions with climatic low temperatures" by the Ministry of Education, Culture, Sports, Science and
Technology (MEXT), Japan. In April 2022, the designation as a joint/use research center was successfully extended.

We understand that role of a university-affiliated joint/use research institute is to launch unique, creative, and long-range research
projects under cooperation with domestic and international partners. Considering the importance of cryosphere in the Earth climate
system, we have conducted inter- and multi-disciplinary researches in the cold regions, including the Pan-Okhotsk Sea area adjoining
to Hokkaido, the Antarctic and the Arctic. In addition, fundamental studies in low-temperature physics and chemistry, geochemistry,
planetary science and biological environment science have produced unique and outstanding achievements. Considering the research
fields that the ILTS covers, the size of the institute is not large enough. However, we aim to develop interdisciplinary researches irrespec-
tive of conventional study fields, to promote research projects with domestic and international partners, and to create new research
communities. We would appreciate your further supports and encouragements.

April 2026

Director of the Institute of Low Temperature Science W Wéé
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Successive Director
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K% / Name

VN 72
Dr. OGUMA Mamoru
OB M R
Dr. ITO Seiya

5 A B®
Dr. AOKI Kiyoshi

¥ 2 =X
Dr. HORI Takeo

7 H IE &
Dr. YOSHIDA Jungo

B H AEB
Dr. NEI Tokio

2 S

Dr. HORI Takeo

= H B A
Dr. YOSHIDA Jungo

= H B A
Dr. YOSHIDA Jungo

X B & X
Dr. OURA Hirobumi

2 5 X B
Dr. KUROIWA Daisuke

#x &= =
Dr. ASAHINA Eizo

MR & =
Dr. ASAHINA Eizo

2 5 X B
Dr. KUROIWA Daisuke

B A K B
Dr. KUROIWA Daisuke

A T # —
Dr. KINOSITA Seiiti

A T # —
Dr. KINOSITA Seiiti

B K & B

Dr. SUZUKI Yoshio

5 B A OB
Dr. WAKAHAMA Goro

SHM8ELR1HIRHE

7E{FHARD / Term of Office

FRFfI16412H8H~BM234E3A31H
1941.12.8 - 1948.3.31
BfM23F4B18~BfM23E10814H
1948.4.1 - 1948.10.14
EFEUR/Acting Director

FBfM23F 108 15H~BM25F10A14H
1948.10.15 - 1950.10.14

FBM25F 108 15H~BM28F10A14H
1950.10.15 - 1953.10.14

FRf284 108 158~BM314F10814H
1953.10.15 - 1956.10.14

AfM31E10A15H~BEM34E10A14H
1956.10.15 - 1959.10.14

FAM344F10R158~BM374E3/31H
1959.10.15 - 1962.3.31

BBM37E481H~BM40E3831H
1962.4.1 - 1965.3.31

FBBM40FE4H1H~BM43FE3H31H
1965.4.1 - 1968.3.31

Bf4354B1H~BM44E3810H
1968.4.1 - 1969.3.10
Bf44F3811H~BEBM44FE48520H
1969.3.11 - 1969-4.20

EFEUR /Acting Director

BBM44FE4H21H~BM47E4H20H
1969.4.21 - 1972.4.20

BM47E4R21H~BM505£4820H
1972.4.21 - 1975.4.20

FBM50F4H21H~RBM53F4H20H
1975.4.21 - 1978.4.20

RBM53F4A21H~BM55F481H
1978.4.21 - 1980.4.1

BBM55F4H2H~BM58F481H
1980.4.2 - 1983.4.1

FEM58F4R2H~BM61F4A1H
1983.4.2 - 1986.4.1

M6 F4A2H~FRITF3A3TH
1986.4.2 - 1989.3.31

FRITFABTBE~FH3F3H31H
1989.4.1 - 1991.3.31
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K4 / Name

B IR BB
Dr. SAGISAKA Shonosuke

B O O X
Dr. FUJINO Kazuo

[ O IS
Dr. FUJINO Kazuo

MELR = X
Dr. AKITAYA Eiji

X 2 H X
Dr. HONDOH Takeo

X 2 H X
Dr. HONDOH Takeo

= £ E B
Dr. WAKATSUCHI Masaaki

X 2 H X

Dr. Hondoh Takeo

= £ E B
Dr. WAKATSUCHI Masaaki

Y 5
Dr. KOUCHI Akira

Y T
Dr. KOUCHI Akira

&)l &
Dr. FURUKAWA Yoshinori

&H )l & #
Dr. FURUKAWA Yoshinori

I R B A
Dr. EBUCHI Naoto

I R B A
Dr. EBUCHI Naoto

' %

Dr. FUKUI Manabu

& FHF Z
Dr. FUKUI Manabu

P A==
Dr.WATANABE Naoki

E O B &
Dr.WATANABE Naoki

W O R X
Dr.YAMAGUCHI Yoshifumi

SM8ELR1HIRHE

#E{FHART / Term of Office

FEr3F4BT1H~¥/3F4815H
1991.4.1 - 1991.4.15
EHBUR/Acting Director

TR3FE4R16H~FH6F4H15H
1991.4.15 - 1994.4.15

FEG6FEA4R16EH~FR7E3A31H
1994.4.16 - 1995.3.31

FR7TEABTB~FR9E3A31H
1995.4.1 - 1997.3.31

FROF4B1H~FAL1143B31H
1997.4.1 - 1999.4.1

FREITFA4RTB~FRK135F3R31H
1999.4.1 - 2001.3.31

FR13E4R1H~FK155F3A31H
2001.4.1 - 2003.3.31

FRI15F481H~FRH1743831H
2003.4.1 - 2005.3.31

FRI17F4R1B~F1943H31H
2005.4.1 - 2007.3.31

FRI19F4RT1H~FHK2143A31H
2007.4.1 - 2009.3.31

FR21F481H~FH234F3831H
2009.4.1 - 2011.3.31

FR23F4RT1B~FRM25%3A31H
2011.4.1 - 2013.3.31

FR25F4R1H~FHK2653A31H
2013.4.1 - 2014.3.31

TRi26F481H~FRH28%F3A31H
2014.4.1 - 2016.3.31

FR28F4H1H~FM30F3A31H
2016.4.1 - 2018.3.31

FR30F4R1H~SM2E3/31H
2018.4.1 - 2020.3.31

SHM2F4B1B~0TM443831H
2020.4.1 - 2022.3.31

SM4F481B~HTM6E3R31H
2022.4.1 - 2024.3.31

SH6F4R1B~HT8E3A3TH
2024.4.1 - 2026.3.31

SH8F4RTH~FMI0E3A3TH
2026.4.1 - 2028.3.31
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K4 / Name ®#E5F£HH / Awarded Date

VAN N, i —
Dr. KOBAYASHI Daiji FE13%4R1H / 2001.4.1

I -
Dr. MAENO Norikazu FR16F4R1H / 2004.4.1

# + IE B
Dr. WAKATSUCHI Masaaki FE2054R1H / 2008.4.1

B2 H E & -
Dr. FUKUDA Masami FR2044H1H / 2008.4.1

MEY T X —
Dr. AKITAYA Eiji F2294F318 / 2010.4.1

F B I & ER24%4818 / 2012.4.1
Dr. TODA Masanori

T ) FR24F4H81H / 2012.4.1
Dr. TAKEUCHI Kensuke

X 2 H X TH254481H / 2013.4.1
Dr. HONDOH Takeo

= )l & M F28%E481H / 2016.4.1
Dr. FURUKAWA Yoshinori

e

s B & FR28F481H / 2016.4.1
Dr. FUJIYOSHI Yasuji

AR npE FR28F481H / 2016.4.1

Dr. Kawamura Kimitaka

H & 3 TH31E481H / 2019.4.1
Dr. TANAKA Ayumi

= BEEE SH3E481H / 2021.4.1
Dr. HARA Toshihiko

E KA % SH4EA4B1H / 2022.4.1
Dr. KOUCHI Akira

= = S SM7E4818 / 2025.4.1
Dr. MITSUDERA Fumio

X & E—R SFI84E481H / 2026.4.1
Dr. OHSHIMA Keiichiro

' - R
Dr. FUKUI Manabu nM8&E4H1H / 2026.4.1
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Research Divisions

K- EIRIERARFT

Water and Material Cycles Division

@ KXEFEEI R Atmosphere-Ocean Interaction Group
—— @KXIEE Atmospheric and Climate Science Group
QKT PEEMEE(ER Land-Atmosphere Interaction Group
ORIIAYEREER

Isotope Physiology, Ecology, and Geochemistry Group

HEFA - HEFFRI R N -

B KT SBIERPT -
1—_ B= Frontier Ice and Snow Science Division
Joint Usage/ResearCh @>K;H 2KER Glacier and Ice Sheet Research Group

Center Steering Committee | @ZKHEE Ice Core Research Group

@EEHEY1FIU X Phase Transition Dynamics Group
OFEMERIE Astrophysical Chemistry Group
OEES/YWERIE Low Temperature Nanomaterial Science Group

A ERIEERFT

Environmental Biology Division

|| @AEWEIG  Plant Adaptation Biology Group
OMAEYLERS  Microbial Ecology Group
QLY Z kIt Biodiversity Group

= == i OXERBEEAE
I ﬁ E EH!JF ﬁ E %H:ﬁ% Hibernation Metabolism, Physiology, and Development Group
Director Vice- Faculty
Director Councill -
HEMFTHEESRR
Joint Research Division
E{fﬁ}?@ﬁﬁéﬁ i RAR—Y V& H
esearch Facility Wty —

Pan-Okhotsk Research Center

AT aEB ; =
Technical Division LEERRAEE Equipment Development

Sl i =

Advanced Technical Support

=B

Administrative Office

HIEIEY  General Affairs Section

25124 Accounting Section

:/Hx:lﬁ.lﬂjﬁﬁ . ';Hx:lﬁ_lﬁﬂ%m/m viE=$=NY q .
e =384 Library Section

Joint Usage/Research

ggmﬁ:itlzggject Review — EZEZEZBESR Group Leader's Committee
— J9¥EETHEIZEES Futer Planning Committee
— LTLEWEEHEES  Safety Management Committee

— Xy RT—2EHZEZES Network Operation Committee
RZEMARCHERARZAZTERES

— Commissioned Research and Joint Research Acceptance
Review CommitteePathogens Safety Committee

RRRSELLEERER

Dangerous Pathogens Safety Committee




I 52 B Bt 5 staff List

(HFB8FE7HAT1HIRTE)
it R % AT | B X Director/Professor Dr. YAMAGUCHI Yoshifumi
mIFTE,# #% TR %, Vice-Director/Professor Dr. AOKI Shigeru
K- EIERERFT Water and Material Cycles Division
CRHETER EA/EH Atmosphere-Ocean Interaction Group
RHTEBIZ oW Em A Specially Appointed Professor Dr. EBUCHI Naoto
G # 2 TR 7% Professor Dr. AOKI Shigeru
AT SO N Associate Professor Dr. HIRANO Daisuke
KR&BED  Atmospheric and Climate Science Group
i epa B 5 Associate Professor Dr. SEKI Osamu
2 Ok M = Associate Professor Dr. MIYAZAKI Yuzo
KAPEHRME AR Land-Atmosphere interaction Group
RrEBIZ 1% 3 il Specially Appointed Professor Dr. WATANABE Tsutomu
b # ™ il I Assistant Professor Dr. SHIMOYAMA Kou
B # n s  IE A7 Assistant Professor Dr. KAWASHIMA Masayuki
RN AP EEER  Isotope Physiology, Ecology, and Geochemistry Group
% % o # A Professor Dr. CHIKARAISHI Yoshito
i e wOR OB T Associate Professor Dr. TAKIZAWA Yuko
B # Fx tavy Assistant Professor Dr, CHOI Hyuntae

BIKFRIERFT
IKITIK R » oK B

Frontier Ice and Snow Science Division
Glacier and Ice Sheet Research / Ice Core Research Group

H it & 5 E Professor
A L= 717 G, Professor
Go# % % E Professor
B # B g Assistant Professor
LSRRI O 1 = Specially Appointed Assistant Professor
B4 3227 A  Phase Transition Dynamics Group
o' = g It Professor
() e % oOHE FR Associate Professor
B # Kk IE gl Assistant Professor
FHYERE RIS/ PERI2E Astrophysical Chemistry / Low Temperature Nanomaterial Science
#2 P N =R Professor
A AN HB A Professor
HEHPZ o R Associate Professor
(i) HEH P T N Associate Professor
B # H & Vi Assistant Professor
B #% a B B F Assistant Professor
YRR AR Environmental Biology Division
AWp#E)s  Plant Adaptation Biology Group
G & ® mod 58 — Professor
B # = NS o Assistant Professor
B #% (A 7 Assistant Professor
B # AN W E Assistant Professor
WA A REY:  Microbial Ecology Group
HERZ e KW Associate Professor
B #% x H — 5 Assistant Professor
B0y BN « ‘B % B Biochemistry/ Biodiversity Group
LNAREE €5 N - Specially Appointed Associate Professor
B # A < Assistant Professor
R4 #E¥Z  Hibernation Metabolism, Physiology, and Development Group
B (TS B X Professor
HEHZ BRSO IE % Associate Professor
B # W FINEAN Assistant Professor
H[EIF I HEESR Joint Research Division
W B ViR =] SN Division Leader/Professor
ES Hw R % Professor
o 2 {8 Professor
B H & 5= — Professor
HEHIZ oM ER Associate Professor
HEH I X % B A Associate Professor
GOEE N SRR O I 51 R Lecturer

Dr.
Dr.
Dr.
Dr.
Dr.

Dr.
Dr.
Dr.

Dr.
Dr.
Dr.
Dr.
Dr.
Dr.

Dr.
Dr.
Dr.
. ONO Kiyomi

Dr.
Dr.

Dr.
Dr.

Dr.
Dr.
Dr.

Dr.
Dr.
Dr.
. TANAKA Ryouichi
Dr.
Dr.
Dr.

[IZUKA Yoshinori
GREVE,Ralf Gunter
SUGIYAMA Shin
MINOWA Masahiro
KUROSAKI Yutaka

SAZAKI Gen
MURATA Kenichiro
NAGASHIMA Ken

WATANABE Naoki
KIMURA Yuki
YAMAZAKI Tomoya
OBA Yasuhiro
HIDAKA Hiroshi
ISHIBASHI Atsuki

TANAKA Ryouichi
TAKABAYASHI Atsushi
ITO Hisashi

WATANABE Tomohiro
MISE Kazumori

KASAHARA Yasuhiro
OHDACHI Satoshi

YAMAGUCHI Yoshifumi
SONE Masamitsu
YAMAUCHI Akari

CHIKARAISHI Yoshito
AOKI Shigeru
SUGIYAMA Shin

MURATA Kenichiro
OBA Yasuhiro
NAKAMURA Tomohiro
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Pan-Okhotsk Research Center

oy —K 2 [ il Professor Dr. NISHIOKA Jun
GO RHTEER oW m A Specially Appointed Professor Dr. EBUCHI Naoto
HEHIZ £ OH T Associate Professor Dr. KURODA Hiroshi
AL H oA # M Associate Professor Dr. SHIRAIWA Takayuki
() HEHZ 4] 5 Associate Professor Dr. SEKI Osamu
il LRI N 31 I 5 Lecturer Dr. NAKAMURA Tomohiro
W # wos o\ A Assistant Professor Dr. MATOBA Sumito
GO B # 1 = T SO Assistant Professor Dr. KAWASHIMA Masayuki
HRELIOHEIES Researchers and Research Assistants
JERTEIIZE 2 Research Associate
R ¥tk Dr. OHTSUKA  Reo Fayv Ry Dr. Nayeon Park
EH-F52E  Post Doctoral Fellow
K§ HE Dr. OHNISHI Haruka s 5 Dr. TAKEHARA Keiko
e bES] Dr. SAITO Jun =S80 o Dr. NAKAGAWA Satoshi
JSPSHRIWIZEE  JSPS Research Fellow
fill)gt et Dr. SAKAKIBARA Masaya
HF%EE Research Fellow
KE B Dr. OHSHIMA Keiichiro BE EZETy Ms. SHINOHARA Kotono
K Bk Dr. OHTSUKA Reo [EE) e T e Ms. NAKAMURA Yuka
INEF B D Ms. ONO Kaori R =7 Ms. MURAYAMA Aiko
A T Ms. KISHIMOTO Junko
Wi R  Assistant Researcher
WEH AR Ms. ENJYU Sachiyo e Mr. SAITO Takeshi
Feftiflife B - BiffifliBi e Technical Assistant
Blalll H Ms. KITAGAWA Megumi W ARRS Ms OKITA Tomoe
RpgR HfR Ms. TOKIZAWA Riho @ Hhx Ms. SHINOHARA Arisa
VEEY Pk Ms. NISHINO Saori HAR INsET- Ms. SONE Kanako
HIg Bk Ms. IWASAKI Momoko SEN W Ms. HIRAKAWA Shizuka
st A F55BE Administrative Assistant
filijz# R Ms. SENBA Izumi Hall ET Ms. NAKAGAWA Mieko
&% Los Ms. HASHIBA Shinobu Yt Gl Ms. HORI Ako
HH HfE Ms. YOSHIDA Yuka
KEHE Visiting Professor
HBH KB OB Visiting Professor Dr. OHSHIMA Keiichiro
E9=E ¢ Moms m oW Visiting Professor Dr. MAJIMA Takuya
% Btz ol T Visiting Associate Professor Dr. NAKAYAMA Yoshihiro
AT ER Technical Division
iR e IR gt Section Head, Professor Dr. SAZAKI Gen
ik FOmE OB Specially Re-Appointed Administrative Staff ~ Mr. HIRATA Yasushi
BAE A [ it Senior Technical Specialist Mr. TAKATSUKA Toru
Bk T H fit Technical Specialist Dr. CHIGAI Takeshi
AMEL kS o = — Technical Specialist Mr. MORI Shoichi
Bt P E e B Technical Specialist Mr. SATOH Yosuke
AT S N G Technical Specialist Dr. ONO Kazuya
e = B OH M oz Technical Specialist Mr. FUJITA Kazuyuki
e IRl =] - S S| Technical Specialist Mr. SAITO Fumiaki
E i) = [1UI N R Technical Specialist Mr. YAMASHITA Junpei
E ¥l Administrative Office
HHR Ak B General Secretary Mr. KUME Shigeki
HBsHHY  General Affairs
3 I o ¥ T Unit Chief Ms. KUDO Atsuko
+ T &= 0 EE) Senior Chief Mr. YOSHIKAWA Koji
+ # s R K Senior Chief Mr. SASAJIMA Ryota
"5k E VAN S I 7 Administrative Assistant Ms. KOBAYASHI Miho
HEstke e # H x K Administrative Assistant Ms. WAKATSUKI Mika
2EHHEY  Accountant
R £ T 4 moT Unit Chief Ms. IKURUMI Akiko
¥ T O IE Senior Chief Mr. HIRAI Masahito
F A M oW % Senior Chief Ms. HOMMA Kaai
— PR E ANl Ak Administrative Staff Ms. KOYAMA Minami
WEEChk ff #8 # E fixed-term employee Mr. ABE Hiroyuki
T M A B M AN Administrative Assistant Mr. WATANABE Yusuke
XY Library '
R K Mo e Unit Chief Ms. HOSOI Mayumi
BB
x Az 134 e FPIE 9% ZDIbBIRE
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Water and Material Cycles Division

RSBEZPDICUT Ik EDOFE- K- MEDBIREEHICRAT i ZE . [IRF.

EFENER BRI EZE. BRI bR K2 BEYE— MYV IEE
DIIZH SEIET D ARMRIE A B BFIBK . BOKKRI7 £ 8%
[RIEMEETH D F e AR GEFE BK. EH. EYBEOHBEERICERZH T
IEHREBHITO> TV,

Water and material cycles are essential components of earth climate system. In this division we conduct
the physical and chemical studies of the atomosphere,biosphere,and hydrosphere from a view point of
meteorology, physical oceanography, organic geochemistry, isotope geochemistry, hydrology, and satellite
remote sensing. Research objects are atmospheric gases and aerosols, clouds, ocean, sea-ice, snow,
ice-core,organisms,and marine and lake sediments. We also focus on the interactions among atmosphere,
ocean, sea-ice, land, and biosphere.

HZ2 4% EF [Research Groups]
KSR

Atmosphere-Ocean Interaction Group
AR
Atmospheric and Climate Science Group

ASEEEHEE{FA

Land-Atmosphere Interaction Group

EAIERIR

Isotope Physiology, Ecology, and Geochemistry Group
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Atmosphere-Ocean Interaction

HAR )% AOKI Shigeru

SFHy oKl HIRANO Daisuke
T3 ™A EBUCHI Naoto

RE—MEH A RIS BN B 2 EELRERT
b %, ORGSR AEAE T B KT R AR D E BN BUR T
HDEEBIZ T VRFOEP KA —ER OB
7 7 ZDPN K DR R 8 R E L TRIEICS:
A BHELRZ VL, L LIRS 3B 1T 2 KA1 ER B
FHOBRIRMNTIZ B 77 2 AR TR R R EEC X )
72T 0 YFTERT I A S — Y 7 i LR,
R &\ o PRI E IS B T AR DB H T %, 4T
87N — 7 CUE, KB D L B R R ISR IC BT 5
KEHFPEM HAEH O A2 BGEHP) T — ey v
IT =8 DN I EOFIEICE DT> TS,

HRT—~

The main theme of this group is an observational
study of air-sea interactions in sea ice areas of
the Sea of Okhotsk, Arctic and Southern Oceans.
Air-sea interactions make significant contributions
to climate variations, especially in higher latitudes,
due to the presence of sea ice. However, our
knowledge about air-sea interactions in the ice-cov-
ered oceans is still limited. These polar oceans
are vulnerable to the changes in the climate. We
approach this theme from in-situ observations and
remotely-sensed data analyses.

Current Research Subjects
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Sea ice observation in the Sea of Okhotsk

The characteristics of sea ice area in the polar oceans
Remote sensing of the ocean surface circulation in the
polar oceans

Research of the Soya Warm Current using a HF radar
system

Changes of ocean - sea ice - atmosphere
characteristics in the Southern Ocean

5. Ocean - sea ice- ice sheet interactions in the Southern
Ocean
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Observation under Antarctic sea ice by a Remotely
Operated Vehicle
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Atmospheric and Climate Science
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The Earth's climate system consists of several
subcomponents such as the atmosphere, land
surface, vegetation, ocean and crytosphere. When
climate forcing are input to this system, the subcom-
ponents complicatedly interact each other and there-
by climate state in the lower troposphere where
human race inhabit changes. In order to predict
future climate change, it is necessary to understand
mechanism of the climate system and clarify the
importance of each factor affecting the lower tropo-
sphere. Our research group aims to focus on all
factors that affect the atmosphere, and to clarify how
they interact each other and changes climate. Since
response times of the subcomponents to climate
forcing vary from daily to more than millennia, it is
necessary to investigate climate change on various
time scales. We investigate modern and past environ-
mental changes based on geochemical technique.
The obtained data are comprehensively analyzed to
better understand climate feedbacks that is caused by
interaction between climate subcomponents.

Current Research Subjects

1. Paleoclimate research: Ice, marine and lake sedi-
ment cores are analyzed to reconstruct changes
in temperature, precipitation, vegetation, biologi-
cal production, carbonaceous aerosol, carbon
dioxide concentration, sea ice and ice sheet
distributions in a variety of time scales. From the
analysis of the paleoclimate data derived from
diffent parts of the climate sysytem, how climate
subcomponents change and interacts each
other when the Earth’s climate changes is deci-
phered.

2. Modern process study: To investigate the
origin and formation of organic materials and
their traposrt process in the atmosphere,
ocean and river, aerosol and settling particle
samples are collected in Earth’s surface, then
analyzed for various organic species. Proper-
ty and photochemical processes for the
foramtion of organic aerosol in the atmo-
sphere is studied. We also investigate biogeo-
chemical processes in the ocean.
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Geochemical processes
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Land-Atmosphere Interaction
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Climate over the land surface in high latitude area
is determined as a result of the interactions and
feedbacks among the atmosphere, biosphere and
cryosphere, which are exchanging energy, water
and other quantities. A balance among these
spheres is very sensitive to the external environ-
ment. Since the environmental changes due to
ongoing global warming are known to be greatest
in high latitude area, it is an urgent issue to evalu-
ate the impacts of such a large-scale environmental
change on this sensitive system. We are therefore
investigating the fundamental processes involved
in the interaction among the spheres by field obser-
vations and numerical simulations.

Current Research Subjects

ARERBAOIRBEOSHA - ET UV
£ - BKIATLDOHEEYZ2L—3Y
FEEIC K D AR ELETE L L DRIR

AR —NEE—SXKEEEEROET VY

AN~

IR R EICH T BELRDAIRLEHA
Image velocimetry of turbulent flow in the atmospheric
surface boundary layer

BEif EICEE UCAIZRFIC KB LR ZE & DR
Field observation of turbulence structure in the near-surface
layer

1. Field observation and numerical simulations of
turbulence processes in the atmospheric
boundary layer

2. Numerical simulations of cloud and
precipitation systems

3. Effect of topography on the atmospheric
cooling processes over land

4. Modeling of the dynamic interaction among
the atmosphere, biosphere and cryosphere

HRERROKES 2L —23>
Numerical simulation of drifting snow induced by atmospheric
turbulence

BEAR[RETIN TBRINCEXNELOBREZDOFHIRERR
Semidiurnal oscillation of snow clouds over the Sea of Japan
simulated by a numerical atmospheric model
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Isotope Physiology, Ecology, and Geochemistry

N CHIKARAISHI Yoshito

57  TAKIZAWA Yuko
ta>7 CHOI Hyuntae

It is hypothesized that organisms have evolved to
acquire an ecologically and economically the most
efficient system in the cycle of resource/energy
utilization in nature, due to the continuous repetition
of try and error for a very long time. To proof this
‘eco’-system and to learn sustainability from the
smart ecosystem, we must evaluate (1) how energy is
preserved, transferred, stored, and consumed in
biosphere where the photosynthesis of plants and
phytoplankton can fix solar energy into organic com-
pounds, and subsequently, the fixed energy is trans-
ferred and consumed in animals along food webs,
and (2) how the flux in physiological processes,
which closely related to the energy cycle, is recorded
in ‘stable isotope ratios of organic compounds’. The
major objectives of our research group are therefore
to illuminate/illustrate the energy cycle in organ-
isms, food webs, and biosphere today and through-
out geological time, by using molar balance and
isotopic composition (e.g., D/H, 3C/12C, >N/1N)
analyses of organic compounds.

Current Research Subjects
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Gas chromatograph-isotope ratio mass
spectrometer

FEMORIECPHFRECHF2IFBEFTERYFIROMRE
Evaluation of storage utilization for flowering and
leafing of deciduous plants

1. Adaptation/acclimatization/acclimation of organisms
to environmental changes

2. Adaptation/acclimatization/acclimation of organisms
to low temperature habitats

3. Energetic and functional ecology in biogeochemical
cycles

4. Key processes for controlling isotopic compositions
of organic compounds in organisms’ physiology

5. Universality in the change of the isotopic
compositions of organic compounds

6. Methods for compound- and position-specific
isotope analysis of organic compounds.

HELKFZIRILF—T7O0-OHE
Illustration of the energetic flow/flux in
symbiotic systems
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Frontier Ice and Snow Science
Division
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The Frontier Ice and Snow Science investigates phenomena in space and on Earth based on a fundamental
understanding of ice and snow. This division also opens the way for new fields of research.

S EF [Research Groups]
IGEIK R

Glacier and Ice Sheet Research Group

Tk IR
Ice Core Research Group

MHERB YA F=ZORX

Phase Transition Dynamics Group

FHIEMZF

Astrophysical Chemistry Group

K=/ YERFE

Low Temperature Nanomaterial Science Group
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Glaciers and Ice Sheets
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Ice sheets and glaciers are an important dynamic part of
the Earth's climate system on time scales of decades and
beyond. More than 90% of the terrestrial freshwater
reserves are stored in these ice masses. Their complete
disintegration would lead to a global sea-level rise of
approximately 65 meters and would have severe impacts
on the atmospheric and oceanic circulation patterns.
Against the background of future global warming due to
ongoing emissions of greenhouse gases, observational and
modelling research into ice sheets and glaciers is of great
scientific and societal relevance. Moreover, ice sheets and
glaciers underwent significant changes in the past, driven
by climate changes over glacial-interglacial cycles and
during the Holocene as well as by internal dynamics. To
address these issues, our group studies glaciers and ice
sheets in Greenland, Antarctica, Patagonia and other
regions, by means of numerical modeling, field and satellite
observations.

Current Research Subjects
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Contribution of the Antarctic ice sheet to sea level rise for
different climate forcings simulated with the model SICOP-
OLIS.

B. 7U—>Z YR IR—RAa 2K cnER Al
Field observation at Bowdoin Glacier in Greenland

1. Simulations of the evolution and dynamics of the
Earth's ice sheets in past and future climates

2. Development and application of new-generation

ice sheet and glacier models

Field observations of glaciers and ice sheets

Satellite data analyses

5. Glacier and ice sheet basal processes
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C. EEREET TCOENAE
Fieldwork at Shirase Glacier in East Antarctica.
D. /X T=TKEDRENREE Kt HFE

Ice surface speed and frontal ablation of the Patagonian icefields.
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Ice Core Research
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The Ice Core Research group conducts research on
the reconstruction of past to present paleoenviron-
ments through the physical and chemical analysis
drilled from polar and alpine regions. Ice cores
retrieved from ice sheets and glaciers contain
records of the global environment spanning time
scales up to a million years. To reconstruct past
climates and to understand the physical processes of
ice, we conduct physical and chemical studies on ice
(such as density, light scattering properties, and
anisotropy) and impurities (such as salts, minerals,
and aerosols) in ice cores.

Currently, we are analyzing ice cores retrieved from
Southeastern Greenland dome the Kon Chukurbashi
glacier in Tajikistan and coastal ice sheets in Antarc-
tica. Furthermore, we are planning new ice core
drilling projects on the Greenland Ice Sheet, aiming
to further elucidate the mechanisms of global envi-
ronmental change.

Current Research Subjects
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Ice core drilling at the Southeast Greenland Dome (SE-Dome)

{ERIHMERERE TOF AT BT
Analyzing ice cores in the low-temperature laboratory at the
Institute of Low Temperature Science (ILTS)
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1. Reconstruction of paleoenvironments from ice cores

2. Drilling and analyses of ice cores in the Greenland ice
sheet

3. Physical/chemical studies on salts and minerals in ice
cores

4. Microscopic and high-time-resolution analysis of ice
cores using X-ray and light scattering techniques

EElSNf7r 227
The drilled ice core sample
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Phase Transition Dynamics
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Phase transition dynamics of snow and ice is
strongly related to various natural phenomena
occurring in the cryosphere. For example, the
structures of ice surfaces and ice/water interfaces
significantly influence such diverse phenomena as
the growth mechanism of snow and ice crystals,
the acid snow formations, the ozone depression
reaction in the ozone layer, the thunderstorm elec-
trification, the sea ice formation, the melt-growth
mechanism, the pattern formation under nonlinear
and non-equilibrium condition, and the frost dura-
bility of living organisms in the cold surrounding.
Our main research subject is the elucidation of the
phase transition dynamics of snow and ice crystals
at the molecular level, using the world’s most
advanced optical techniques. For example, we are
revealing the mechanisms of surface melting, by
which thin liquid films are formed on ice crystal
surfaces at subzero temperatures. These studies are
very important for understanding the mechanisms
of various phenomena in the cryosphere, and also
are strongly related to such the basic fields as the
solid state physics, crystal growth, surface science,
non-equilibrium science, biological physics, etc.
We open the way for new and innovative research
field of “cryospheric non-equilibrium sciences”.

Current Research Subjects
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Photomicrographs of an ice crystal surface growing layer by layer

1. Growth mechanisms of snow and ice crystals

2. Surface melting of snow crystals and phase
transitions at crystal-melt interfaces

3. Various physical and chemical reactions on
ice crystal surfaces by atmospheric gasses

4. Prohibition mechanisms for ice crystal growth
by antifreeze proteins (AFPs)

KIERREICERT DRER (B=A) EER(R=A) ORLUREE
Quasi-liquid layers with droplet (white triangle) and
thin-layer (black triangle) shapes on an ice crystal surface
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Astrophysical Chemistry
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Our research group aims at understanding micro-
scopic processes of dust particles in interstellar
space and the planetary atmosphere. The research
spans the scientific fields of atomic and molecular
physics, nanoscience, planetary science, and astron-
omy with a keyword of dust particles. Currently,
focus is made on surface reactions, structures of
water ice at very low temperatures, closely related to
the chemical evolution in space. The group, one of
the world’s leading groups, has revealed experimen-
tally for the first time the formation mechanisms of
water and primordial organic molecules, formalde-
hyde and methanol in space.

Current Research Subject
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Interstellar Molecular cloud and the image of
chemical reactions on cosmic dust particle
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An ultra-high vacuum chamber where atomic and molecular
processes occurring in space are reproduced.

1. Physical and chemical processes on the surfaces
of solid water ice at very low temperatures

2. Formation and evolution of molecules on
cosmic ice dust

3. Microscopic observation of ice surfaces at very

low temperatures

EFEREORFPATEZRANDLHDORRIUIZHERL —F—
A wavelength-tunable dye laser system for the analysis of
atoms and molecules adsorbed on the surfaces of solids.
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Low Temperature Nanomaterial Science
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How do tiny particles and crystals emerge at the very
beginning of material formation? Nanoparticles,
formed through the aggregation of atoms and mole-
cules, exhibit properties that differ greatly from those
of the bulk materials we encounter in everyday life.
These nanoscale-specific properties are deeply
involved not only in the formation of snow, ice,
minerals, and functional materials, but also in the
formation of cosmic dust—tiny solid particles that
exist in space. In our research, we directly investi-
gate how crystals and nanoparticles are born, grow,
and sometimes dissolve, through in situ observations
using electron microscopy and microgravity experi-
ments using aircraft and rockets. Through these
approaches, we aim to uncover the universal princi-
ples that govern the formation and evolution of
materials, including those in low-temperature envi-
ronments.

Current Research Subject
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Rocket carrying a custom-built experimental apparatus for
reproducing cosmic dust.

1. Nucleation and early growth processes of
nanoparticles and cosmic dust

2. Development of in situ transmission electron
microscopy techniques for realistic environments

3. Nanoscale science of crystallization, dissolution,
and phase transitions

4. Formation and alteration processes of
extraterrestrial materials

5. Experimental studies of material formation under
microgravity conditions

TSR =V TREPKEFRIETE S 7L A FRISEBE FEHE.

A transmission electron microscope capable of visualizing liquids and
ice at the nanoscale.

ABR T/ R FERKE BEARIGKF/ R FEERLTWSKRF,

Advanced Laboratory Apparatus for Direct Detection of Ice
Nucleation (ALADDIN). Inset: photograph showing the generation of
ice nanoparticles.
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Environmental Biology Division
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This division pursues comprehensive understanding of the bidirectional interaction between the organ-
isms and their surrounding environments in cold regions. This division also engages in the analysis of
biodiversities and the adaptation mechanisms of the organisms in these regions.

HESE [Research Groups]
LML

Plant Adaptation Biology Group

Microbial Ecology Group

EMBHERNE

Biodiversity Group

XIRAHEEFRE

Hibernation Metabolism, Physiology, and Development Group
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Plant Adaptation Biology
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Photosynthetic organisms, which emerged on Earth more
than 3 billion years ago, have had a major impact on the
formation of the global environment and have adapted to the
ever-changing global environment. The research theme of
our laboratory is to investigate the history of evolution and
adaptation of photosynthetic organisms that have adapted to
various environments, including the cryosphere, focusing on
the evolution of photosystems and chlorophyll metabolism.
In particular, we study the regulatory mechanism of photo-
synthesis by which green algae and plants have adapted to
harsh environments such as low temperatures, drought, and
strong light in a variety of photosynthetic organisms. The
main research targets include cyanobacteria, proto-green
algae (Mesostigma), mosses (Physcomitrium), evergreen conifers
(Abies sachalinensis, Taxus, etc.), evergreen trees (Euonymus,
Sasa), deciduous trees (poplar), herbaceous plants (4rabidopsis
thaliana). Among these, research on photosynthetic responses
of evergreen conifers and evergreen broad-leaved trees
under low temperatures is being conducted in collaboration
with the Joint Research Division of our institute under the
theme of " Adaptation of evergreen trees to light environ-
ments in boreal regions". In addition, we are also engaged in
agronomic research using genetic engineering methods.

Research topics
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Research on environmental adaptation and evolution of
photosynthetic organisms using diverse photosynthetic organisms
such as primitive green algae, evergreen trees, and deciduous trees
as research materials.

Evolution of the photosynthetic machinery
Chlorophyll metabolism
Photosynthetic responses of evergreen trees

Analysis of potential application of genetically
modified photosynthetic machinery and chloro-
plast metabolism
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Molecular evolution of photosystem | during the transition of
ancestral green algae to land plants.

A photosynthetic apparatus consists of a highly conserved core
complex and an antenna complex which shows diversity among
photosynthic organisms. During the evolutional transition from
ancestral green algae to land plants, they had to acquire adaptation
mechanisms to environmental stresses such as low temperatures
and intense light. The diversification of antenna complexes is thought
to play a part in this process, but the path of their evolution is not
clear. We are trying to elucidate this process by analysing the green
alga Mesostigma which is believed to retain an ancestral trait.
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Microbial Ecology
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Field sampling
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Bioinformatic analysis of microbial metabolisms

With their significant functional diversity and
considerable biomass, microorganisms greatly
influence the cycling of various elements on the
earth. To advance our understanding of ecosystem
energy and substance flow, it is crucial to compre-
hensively understand the ecology of microorgan-
isms inhabiting these environments. However,
there are many uncharacterized and unresolved
phenomena regarding the ecology of these microbi-
al communities. In our group, both field study and
laboratory experiments are implemented to investi-
gate the ecology of microorganisms living in natu-
ral environments, such as lakes, hot springs and
soils. Microbial activities and various physico-
chemical parameters are measured in field
research, while bioinformatics, culture-based
experiments, molecular biology and biochemistry
are performed in the laboratory.

Current Research Subjects

1. Structure and function of microbial

communities in low temperature environment

Isolation and characterization of novel

microorganisms

Bioinformatics of microbial metabolisms

Environmental studies on methane dynamics

and involved microorganisms

Microbial sulfur cycle: Ecophysiology of

sulfate reducers, sulfur oxidizers and sulfur

disproportionators

Biochemistry of dissimilatory sulfur

metabolism

7. Biochemistry of functionally uncharacterized
enzymes from environmental microbes
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Isolation, characterization, large-scale cultivation of environmental microbes.
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Biochemistry and structural
biology of function and

evolution of proteins
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Biodiversity
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The extant diversity of life on Earth represents the
outcome of evolutionary processes driven by past
environmental changes. Our group investigates
biodiversity from two primary perspectives. First,
focusing mainly on small mammals (e.g., shrews,
rodents, and pikas), we examine the relationships
between environmental conditions and ecological
traits, including overwintering and reproduction.
We also conduct phylogeographic studies to
reconstruct historical range shifts associated with
past environmental and geological changes.
Second, we investigate the recovery processes of
forest soils disturbed by fire, analyzing changes in
the structure and function of bacterial
communities. Through these analyses, we aim to
elucidate the factors and mechanisms that drive
the recovery of microbial communities.

Current Research Subjects
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1. Overwintering and reproductive ecology and
physiology of shrews and pikas.

2. Phylogeography of small mammals
3. Mechanisms underlying the recovery of

forest soil bacterial ecosystems following
thermal disturbance
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A. Burnt soil immediately after forest burning.

B. The least shrew ( Sorex minutissimus ), widely distributed
in the Holarctic regions, shows significant genetic
variation within its distribution range.

C. Male long-clawed shrews (Sorex unguiculatus) in
Hokkaido rapidly increase genital size immediately after
overwintering.



AR UHIEIETIE

Hibernation Metabolism, Physiology, and Development
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Mammalian hibernation is the phenomena in
which animals suppress thermogenesis to reduce
energy consumption, thereby achieving lower
body temperature and surviving in a harsh winter
with shortage of food. Most mammals cannot
endure severe and prolonged hypothermia that
should be experienced during hibernation, but
mammalian hibernators can. However, little is
known about mechanisms of hibernation. In our
laboratory, we aim to reveal molecular mecha-
nisms for generating differences in body between
summer and winter, cold resistance, and body
temperature changes, all of which are assumed to
be crucial for achieving hibernation.

HRT—~ Current Research Subjects
1. ZERRBOEMARMIEEE 1. Mechanisms of cold resistance
2. ZRIRMMIREOHENE T HHEIRINE 2. Metabolisms and physiology of the body
3. ZRRROEEHIEEE suitable for hibernation
4. HREXKERORENKRICKIZTEE 3. Regulative mechanisms of body
5. FEXIREINDLEMMEDIR SRS temperature during hibernation
4. Developmental effects on hibernation
5. Applying hibernation tolerance to
non-hibernators
KEBFDIUTVINLRET—
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Pan-Okhotsk Research Center
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Observation for sea ice area in the southern Sea of Okhotsk
by using P/V SOYA

O3 7 EDATR—Y 7 BERRERER
The Sea of Okhotsk International collaborative observation
with Russia

FEEO7AAN T Z7—&H
Frost flower observation in the Arctic
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The Pan-Okhotsk Research Center (hereafter “the Center”) was

established in April 2004 as an affiliated facility of the Institute of

Low Temperature Science, Hokkaido University. The Center aims

to clarify the role of the Pan-Okhotsk region—an area extending

from northeastern Eurasia, centered on the Sea of Okhotsk, to the

North Pacific, and from the Arctic to the subtropics—in global

climate change, and to accurately assess the impacts of climate

change in this region. Through these activities, the Center seeks

to serve as an international hub for environmental research in the

Pan-Okhotsk region. Within the Center, two cross-disciplinary

research divisions have been established: the Division of “Climate

Change Impact Assessment” and the “Division of Watershed

System Studies”. In addition, the “Office for International Collabo-

rative Research Promotion” has been established to strengthen

domestic and international joint research networks. By operating {REKEEMKICHIFTZEETIOME

these three units in an integrated and cross-cutting manner, the  Survey of litter in the World natural Heritage Site "Siretoko”

Center strongly promotes scientific research on the Pan-Okhotsk

region. To date, the Center has collaborated with more than 50

universities, research institutions, and governmental agencies in

Japan, Russia, China, the United States, and other countries,

building research and observational networks and implementing

international joint research projects. In marine observations, the

Center has conducted joint observations using research vessels of

the Far Eastern Regional Hydro-meteorological Research Institute

(FERHRI) in Russia, leading to advances in understanding ocean

circulation and material cycling in Pan-Okhotsk region. The

Center has also conducted observations of hydrology and material

cycling in the Amur River basin; sea-ice, meteorological, and

coastal observations in northern Sakhalin; studies of forest

dynamics on the Kamchatka Peninsula; aerosol monitoring; and

mountain glacier research by international Collaborative

Research. The Center continues to function as a hub for interna- -

tional networks, including by organizing international conferences —FY77—R@ERMARESZERLH) IR SEH
. A . . Survey of East Hokkaido rivers by using Acoustic Doppler

that bring together researchers studying marginal seas in the  Current Profiler

Pan-Okhotsk region, including Russia and Asia. In research activi-

ties in the Sea of Okhotsk, the Center has worked with several

research institutes in Hokkaido, through shipboard observations

and field surveys including environmental monitoring in the

waters around Shiretoko. Using the data obtained through these

observations, the Center conducts ocean-sea-ice-lower-trophic

ecosystem model simulations. The Center also continues winter-

time observations of the sea-ice zone in the southern Sea of

Okhotsk using the icebreaking patrol vessel Soya, as part of a

collaborative research program with the Japan Coast Guard. At

the North Pacific scale, the Center has initiated research to

capture changes in the ocean, including extreme events such as i wovmko®BEET) L%

marine heatwaves in the North Pacific. To understand land-ocean  Numerical simulation modeling studies for the sea ice in the

coupled systems in the Pan-Okhotsk region, the Center is advanc-  Sea of Okhtosk

ing river observations in eastern and northern Hokkaido. In

terrestrial research, it is conducting ground-temperature monitor-

ing at the summit of Mt. Yotei, frost flower experiments, snowfall

observations, and studies of the snowfall clouds over the Sea of

Japan. In addition, the Center actively contributes to the Shire-

toko Scientific Committee. The Center is conducting research

aimed at understanding the mechanisms and historical changes of

land-ocean interactions in and around Shiretoko, a UNESCO

World Natural Heritage site. As part of this effort, it is also

conducting research that related to marine litter and waste around

Shiretoko. Overall, the Center will continue to lead and promote

research projects aimed at clarifying the role of the Pan-Okhotsk

region in the global environmental system. Through these activi-

ties, it seeks to serve as a central hub for further deepening scien-

tific understanding of the Pan-Okhotsk region.
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Joint Research Division
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The Joint Research Division functions as a community center for supporting low temperature science and
organizes "Program”, "Joint Research and Collaboration", and "Technical Division". This center is operated
mainly by full-time faculty members and is supported in every way by the three research sections and the
Pan-Okhotsk Research Center.
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Antarctic Coupled Ocean-Ice System (ACOIS)
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Sampling sea ice block on board Icebreaker Shirase
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The Antarctic climate system plays important roles
in shaping the global environments such as global
sea level and ocean overturning circulation. To
reveal the complicated behaviors of the climate
system, understandings of the ice-ocean interac-
tions is vital. Based on the growing awareness of
the importance of the ice-ocean interaction, the
program Antarctic Coupled Ocean-Ice System
(ACOIS) will hence promote and organize the coop-
eration among researchers from multi-disciplinary
fields and aim to contribute to of the prioritized
studies of the 10th six-year plan (2022-2028) of the
Japanese Antarctic Research Expedition. With
developing and implementing remote/autonomous
research techniques, we explore the fields which
have not been observed ever. With utilization and
analysis of satellite observations and numerical
experiments, we aim at understandings of phenom-
ena and underlying dynamics of the Antarctic
climate system.
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Environmental changes in Greenland
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A. Qaanaaq Village in northwestern Greenland.

B. Surveying a glacier in the Qaanaaq region.

C. Ocean measurements conducted with local residents.

D. Field studies on marine mammals in collaboration with
local residents engaged in traditional whale hunting.

Greenland is characterized by ice sheets and
glaciers, which cover 80% of the land surface.
Natural environments of the island are rapidly
changing under the influence of warming climatec.
Environmental changes in Greenland are affecting
the island's society as well as the global environ-
ment. For example, mass loss from the Greenland
ice sheet is causing global sea level rise, whereas
increased meltwater discharge into glacial streams
poses a risk of flooding.

This Program focuses on recent environmental
changes in Greenland and their influence on the
global/regional climate system and society. We
investigate glaciers/ice sheets, snow, oceans, sea
ice, and permafrost using in situ and satellite obser-
vations, snow/ice sample analysis, and numerical
experiments. In addition to the changing climate
and environment, the project studies their impacts
on life and tradition in Greenland. We design and
conduct our research with local collaborators at
the study site, Qaanaaq, a small village in north-
western Greenland. The outcome of the project
should contribute to the sustainable future of natu-
ral environment and human society in Greenland.
This project is performed in collaboration with the
Arctic Research Center, Faculty of Fisheries Scienc-
es and other research groups in Hokkaido Universi-
ty. We also work with a number of Japanese and
international institutions under the framework of
ArCS-3 (Arctic Challenge for Sustainability III) to
promote multidisciplinary science on the changing
environment in Greenland.
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A workshop held in the Qaanaaq village. This annual event provides

an opportunity for researchers to share findings with local residents
and to collaboratively design the direction of research.
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Adaptation of evergreen trees to light environments in boreal regions
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It is generally believed that the more light a plant
is exposed to, the better it grows, but this is not
always true. In fact, it is known that strong light can
cause damage under certain conditions, such as low
temperatures and drought. Especially for trees in
boreal regions, it is critical to prevent light-induced
damages.

To avoid them, it is necessary to suppress excessive
electron transfer within the cell. Therefore, the basic
adaptation strategies to avoid light damage are (1)
defoliation (in the case of deciduous trees) or (2)
suppressing electron transfer by absorbing light but
releasing its energy as heat (in the case of evergreen
trees). In nature, the defoliation and thermal dissipa-
tion responses are not uniform among tree species. In
boreal regions, deciduous trees are thought to adapt
to changes in temperature and light environment by
regulating the timing of defoliation and reddening,
and evergreen trees by regulating the rate of heat
release of energy. This study aims to elucidate the
mechanisms by which trees in the boreal regions
adapt to low temperature and light environments by
combining technologies encompassing plant physiol-
ogy, biochemistry and bioinformatics.

Research topics
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Thermal dissipation in the photosynthetic machinery of winter
evergreens is important for maintaining photosynthetic proteins.

1. Analysis of the function and structure of photosynthetic
machinery in overwintering evergreen trees

2. Analysis of the thermal dissipation mechanism in
overwintering evergreen trees

3. Photosynthetic responses of trees under the combined
stresses of light and low temperatures in spring and
autumn seasons

4. Biochemical and physiological analysis of leaf falling and
yellowing in deciduous trees

—
——
1000 kD <—Photosystem Il with LHCII
800 kD <= 3 forms of photosystem I-LHCIl complexes
650 kD . <4=—(Mainly) Photosystem |

200kD . <= Light-harvesting complex (LHCII)

A FA DHACPREE DD BEC DHTH)
BHRBRUN—ZXBICERTZCEICL> T REREREENRE L
Native BRUXBNEICE > T A F A DHALFERESHZ DB Uc. TRILF—B
BNEREDDRFNBBFNEE RS LT EOERE TRIMEDTERKICT
PRNTVWZDONFARBZENTES,

Analysis of photosynthetic complexes with an improved
Native PAGE method

An amphipathic polymer is used to stabilize photosynthetic
complexes isolated from the thylakoid membranes of Yew leaves.
This technique allows us to analyze to the energy transfer and
thermal dissipation of each photosynthetic complex.
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Mesoscopic interface science of snow and ice

KH % —F MURATA Kenichiro
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[ce and water, including the phase transition
between them, are not only seen in our daily lives
but also playing an essential role in a diverse set of
natural phenomena in the cryosphere. In addition,
these are also inseparably involved in food
processing and cryopreservation of biological
materials (e.g., cells, tissues and organs). Surfaces
and interfaces of ice crystals that this program
focuses on act as a platform of the growth and
melting of ice crystals as well as lubrication, accre-
tion and deposition of impurities such as anti-freez-
ing proteins and aerosols in atmosphere. Its funda-
mental understanding is thus significant for eluci-
dating the link to the natural phenomena and the
applications described above. Recent develop-
ments of experimental techniques, such as optical
microscopy, scanning probe microscopy,
surface-selective  spectroscopy and extensive
numerical simulations, enable to directly access
dynamic structures of ice surfaces and interfaces at
one molecular level. However, it remains elusive
how such molecular-level information seamlessly
connects to macroscopic ice-related phenomena
seen in nature. We expect that physics at the inter-
mediate scale, bridging microscopic and macro-
scopic scales (the so-called mesoscopic scale),
holds a key to understand the natural phenomena
in the cryosphere.

To tackle these issues, this program facilitates the
collaboration among researchers in multidisci-
plinary fields, such as soft matter physics, chemical
physics, crystal growth physics and environmental
science and so forth. With the aid of various
state-of-art techniques employed in each research
field, we cover broad spatio-temporal phenomena
ranging from molecular to global scales in a unified
manner. This allows us to comprehensively investi-
gate research topics on ice surfaces and interfaces,
which have individually studied in each field so far.
Through the active collaboration beyond the fields,
we aim to offer the unifying understanding of
surface and interfacial phenomena of ice crystals.
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A. A quasi-liquid later (QLL) on an ice crystal surface near the melting point (the scale bar: 20 um). Contrary to the conventional wisdom that
QLLs wet ice surface completely and homogeneously, in-situ observations by advanced optical microscopy reveals that QLLs exhibit unique
wetting behavior, namely coexistence droplets with a thin layer.

B. A growing interface between ice and supercooled water (the scale bar: 200 um). The interface shows unique pattern evolution, driven by
self-organization of elementary steps, the so-called step bunching instability. Even the same ice surface exhibits different physical phenomena,
depending on the ambient phase (A: vapor, B: liquid). This casts a significant question how the diverse nature of ice surfaces and interfaces has
an impact on various natural phenomena.
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Evolution of extraterrestrial materials at low temperatures
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The historical achievement of sampling at the
asteroid Ryugu in 2020 and at the asteroid Bennu
in 2023 has demonstrated that extraterrestrial
materials can be delivered almost intact to the
Earth and analyzed in laboratories. In addition, the
returned samples have led to many breakthroughs
in the science of extraterrestrial materials. Follow-
ing the HayabusaZ2 and OSIRIS-REx projects, the
Martian Moons exploration project MMX led by
JAXA and other related projects will deliver
precious extraterrestrial samples to the Earth short-
ly. Since such extraterrestrial samples have not
experienced terrestrial weathering and contamina-
tion, they should possess information on the solar
system's formation about 4.6 billion years ago.
Therefore, detailed analyses of such extraterrestrial
materials should be the key to deciphering the
history from cold molecular clouds to the solar
system through the formation of protosolar nebu-
lae, and the origin of life on the Earth.

Our program aims to elucidate a long-standing
question on how and when solar system materials
including organic molecules and inorganic miner-
als were formed in collaborations between
researchers in astrochemistry, geochemistry,
analytical chemistry, and other related regions
through the analysis of extraterrestrial materials
and laboratory experiments.

A [FPRE2REEDAA—I
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A. Image of the Hayabusa2 spacecract

B. A photo of the Murchison meteorite (fell in Australia
1969) which has been often used for the analysis of
extraterrestrial organic molecules

C. Image for the delivery of organic molecules by
meteorites to the early Earth
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Pan-Okhotsk fand-ocean linkage

bt & NAKAMURA Tomohiro
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Pan-Okhotsk land-ocean linkage.

Rivers deliver freshwater and large quantities of ma-
terials from land to the ocean, including nutrients,
organic matter, trace elements, and contaminants.
Nutrient supply affects marine ecosystems and
biogeochemical cycles, while freshwater input influ-
ences ocean circulation and water mass formation.
Such impacts can extend beyond coastal waters,
through marginal seas, and into the North Pacific.
Yet the influence of terrestrial inputs on the ocean
remains poorly understood. The relevant spatial
scales range from rivers to the open North Pacific,
differing by more than four orders of magnitude,
which makes observations and numerical simula-
tions challenging. Furthermore, the quantities and
elemental compositions of materials transported
to the ocean are controlled by diverse chemical,
biological, and physical processes that vary among
land surfaces, rivers, estuaries, coastal waters,
shelves, and the open ocean.

This program aims to understand the land-ocean
linkage in the Pan-Okhotsk region. We investigate
this system across hierarchical spatial scales, includ-
ing land surfaces, rivers, estuaries, coastal waters,
offshore zones, continental shelves, marginal seas,
and the open ocean. By integrating findings from
each scale, we seek a comprehensive understanding
of the land-ocean linkage. We also address changes
driven by climate change and human activities.
To this end, the Pan-Okhotsk Research Center
promotes collaborative research among scientists
from multiple disciplines and institutions.

Bl A FERTHERCESEEOMR.
Research on the land-ocean linkage connecting subarctic marginal
seas and the North Pacific.
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Arctic and Antarctic Science Curriculum
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Course for Field Skills at Mt. Teine. Graduate students learn skills
required for field research activities. The program offers a variety of

field activities, including Glacier Field Course in Switzerland, Sea Ice
Field Course in Saroma, and Snow and Ice Field Course in Moshiri.

NIF21Z LD SREBOEMZEIE U RFEREICIE, LB - BEREET
5IFZ (Diploma of Arctic and Antarctic Science) hME53h %9,

Graduate students are awarded Diploma of Arctic and Antarctic
Science upon the completion of the curriculum.

To cultivate the next generation of polar research-
ers, we are promoting the graduate education pro-
gram "Arctic and Antarctic Science Curriculum”
in collaboration with the Graduate School of Envi-
ronmental Science, the Arctic Research Center,
and other organizations. This program consists of
a group of subjects that include special lectures
by domestic and international polar researchers,
field courses conducted in Hokkaido and overseas,
and lectures and courses on polar regions offered
by the Graduate School of Environmental Science.
[t is a unique educational program that offers an
opportunity to comprehensively study the Arctic,
Antarctic, and mountainous regions, including
glaciers and ice sheets, polar oceans, sea ice,
atmosphere, meteorology, ecosystems, snow and
ice properties, permafrost, and social sciences. In
addition to attracting a broad range of students
within the university, the program is partly open to
graduate students from outside Hokkaido Universi-
ty, serving as a steppingstone for aspiring polar re-
searchers. Through strong collaboration with over-
seas institutions such as the Swiss Federal Institute
of Technology, the University of Bremen, and the
University of Tasmania, and with the National
Institute of Polar Research and the Arctic Research
Enhancement Project (ArCS-3) domestically, we
provide a world-class educational program.

BADS—IROMREZBAICODZ 2 LB - EiRPRRIESRL 2D
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Special Lecture on Arctic and Antarctic Science Il offered by
researchers from foreign institutions. Together with a lecture given

by Japanese researchers (Special Lecture on Arctic and Antarctic
Science 1), the program provides students with an overview of polar

science.
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£ERRE (Equipment Development Shop)

Technical Division

The Technical Division is composed of two shops:
Equipment Development and Advanced Technical
Support. The Equipment Development Shop is respon-
sible for design and production of experimental and
in-situ observational equipments with a CAD system
and machines such as milling, lathe, drilling, welding,
etc. The Advanced Technical Support Shop supports
data analyses in various fields covering physics,
chemistry, biology, and information science, as well
as design and production of electric and electronic
devices. The shop is also responsible for maintaining
radar systems equipped for observing the Sea of
OKkhotsk area. This division technically contributes to
the development of ILTS research projects such as
expeditions to Arctic, Antarctic, and Pan-Okhotsk
regions. The activities of this division are opened
every year in both the workshop and the annual

report.
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The Hokkaido University Institute of Low Temperature
Science (ILTS) was established to promote collabora-
tive research and was designated by MEXT in FY2010
as a Joint Usage/Research Center to advance funda-
mental and applied research on scientific phenomena
in cold regions and low-temperature environments.

[t brings together researchers from fields such as phys-
ics, planetary science, biology, ecology, environmental
science, glaciology, and geochemistry, and conducts
interdisciplinary studies ranging from the atomic and
molecular scale to the much larger scale of the Earth
and other planets. Home to the only Low Temperature
Storage Room among university-affiliated institutes in
Japan, it also provides specialized low-temperature
experimental and observational facilities, advanced
operational expertise, and extensive data and materi-
als accumulated through long-term fieldwork in cold
regions for shared use.

In addition, it actively supports the development of
new research communities beyond existing academic
fields and also fosters exchange among researchers
through cross-disciplinary collaborations and meet-
ings. Its exploratory research programs prioritize chal-
lenging projects that help create new interdisciplinary
areas and advance low-temperature science.

Operations
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HEFA - HEMALRESEZES (SMsF4A1ARE)
Joint Usage/Research Center Steering Committee
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ILTS is operated by two committees: the “Joint
Usage/Research Center Steering Committee,” which
investigates and deliberates on important matters
related to the implementation of joint usage and joint
research as deemed necessary by the Director; and
the “Joint Usage/Research Center Project Review
Committee,” which solicits and reviews proposals
related to joint usage and joint research. Both
committees ensure a fair and transparent system
of management and review, with more than half of
their members drawn from outside the university to
ensure the incorporation of external perspectives.

HEFA LR RIS RESEERE R (SsF4A188E)
Joint Usage/Research Center Project Review Committee
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Call for Joint Research Proposals
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ILTS broadly solicits research proposals with the aim of
advancing related research fields and promoting collab-
oration among researchers. These proposals focus on
low-temperature science and make primary use of ILTS
facilities, equipment, and data.

S&£X4%9 Application Categories

IR EICBE L B 2 BT D F R LKA IED A Y — b7 v 7° L 72D ) BIFIE T2~ SEMRLDIRGE T 2 A
2-3 year projects in low-temperature science that have potential to initiate new interdisciplinary or large-scale research.

BB T ERRE

Exploratory Research Projects
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Research Meetings Meetings, symposia, and research outcome presentations for research planning.
— Rz AR itz B 2 St o L [HpFE

General Collaborative Research  Collaborative research on topics related to low-temperature science.

SEIFANUSEESY)  Application Period and Deadline

Q11 BEERIA, 1 BEEM, The call for applications opens in November. Applications are due in January.

FIREE Number of Accepted Projects
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(2021 £E) (P022FE) (P023FE) (P0244E) (P025FE)
3 3 3 3 3
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19 17 14
60 60 63
82 80 80
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JtiEE K% Hokkaido University 18 ()
AL K 7% b B 7K National Universities Excluding Hokkaido University 358

N7 K Public Universities 52
FANZ KA Private Universities 40
KRS FEF BB Inter-University Research Institute corporations 24
MATTEGE N Independent Administrative Institutions 163
EERIBERS Private Organizations 41
AHEBEEY Foreign Institutions 33
ZDAth Other 5
&t Total 734
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Collaborative Research Findings of
the Joint Usage/ Research Center
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In collaboration with Olympus, ILTS has developed a
laser confocal microscope combined with a differential
interference contrast microscope capable of visualizing
single-molecule-high steps on ice crystal surfaces.

The Phase Transition Dynamics Laboratory of ILTS and
Olympus Corporation have collaborated to further advance
optical microscopy technology and successfully developed a
system capable of visualizing single-molecule-high steps on ice
crystal surfaces. Using this system, they measured the growth
of individual steps on ice crystal surfaces and discovered two
types of quasi-liquid layers with different morphologies.

Novel hypothesis: Ocean eddies drive warm-water upwelling
that melts ice shelves

A joint team from ILTS and KOPRI (led by Dr. Taewook Park) con-
ducted high-resolution ocean simulations and proposed that ocean
eddies interacting with seafloor topography drive the upwelling of
warm water onto the continental shelf, enhancing ice-shelf melting.
This challenges the prevailing hypothesis that accelerated ice loss
in West Antarctica is primarily driven by anthropogenically forced
strengthening of the westerly winds.
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REREZEEHT Education
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- Py o S P 2 TN A f bers and of the Graduate Schools of Environmental
ST § B R PBE OB 5 NP EAT T B, Science, and Science, Hokkaido University. Their
affiliation to Hokkaido University opens the door to
graduate students who want to work on ILTS projects.
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24 Students wmsasHiasn

REFTA (B3R 1E) Graduate Student (Master's) 53 (A)
REFTA (FLRE) Graduate Student (Doctor's) 30

E ﬂ% i~ ;}ﬁ International Exchange

FEAME D KA TS & R R 1 [ R A & i LT ILTS promotes the international exchange of
B & REO L [E L2 R E L 7 R LTS scientific research with various universities and

. research institutes. These efforts have resulted in
g SR 2 4 A - 2
DT LRI E 1T >Te 5, AT HEICEEE a substantial quantity of collaborations. The

MzIT oA BUT . A T DEEDTH S, number of exchanges and their respective
countries in 2025 are as follows.

71ILZ> R (reland) 1 #7>% (Netherlands) 3 HI X5 (Tajikistan) 2 7Z>Z(France) 4
7AUH(US.A) 25  Hh7#% (Canada) 8 FY (Chile) 5 ~N)LF—(Belgium) 2
A1FUZR(UK.) 9 7Y—>5vR (Greenland) 2 F>~¥—% (Denmark) 5 RIL AL (Portugal) 5
157 (Italy) 4 ZAZ(Swiss) 7 K1Y (Germany) 11 027 (Russia) 2
4> K (India) 4 251t —5>(Sweden) 1 Z1—-Y-7YR(New Zealand) 2 &7& (Taiwan) 8
F—=2Zr7Y7 (Australia) 8 AR+ (Spain) 17 *J8—JL (Nepal) 1 KERE (Republic of Korea) 16
F—ZMUZ7 (Austria) 2 %+ (Thailand) 2 /)L — (Norway) 2 FE (China) 10

it 168
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A, 18 A 3,948m?
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s R 1,666m?
= B & 2,429m2
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Cold and air-conditioned facilities

Buildings, Facilities

9 1T R Laboratory for analyses PRI A

@ ') —>)l—L[Clean rooms]

QK20 ') —>JL—L[Clean cold rooms] (—20°C)
@B K EREE [Low temperature storage room] (—50°C)
@EEFEFE Cold storage rooms (—=50°C~—20°C)
@XE= Cold rooms (—20°C)

@K E= Cold rooms (—20°C~5°C)

£ BR® #R Laboratory building

O@KE3:ER=E (Cold rooms)
EREERE (-207C)
ERER=2 (-15C~307C)
ERER=3  (-30°C~10°C)
ERER=E (-25°C)
ERERE4 (=20°C~0C)

: S
EREFRED (=10C~0C)
@EREEE (Cold room with calm condition)
(=15C~—107C)
@7 =Y E (Ventilating cold room)
7=UvEN) (=15C~—5C)
7ZIvER2) (=25C~—5C)
EFEMIRE (Electron microscope room)
TR

BERREE
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