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Kimura, “Mie Voids for High-Pressure Refractive Index Sensing”, J. Phys. Chem. C 129
(46), 20676-20683. 2025
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[3] Fast heavy-ion-induced reactions on alcohol ice and droplet surfaces, T. Majima, S.
Otsuka, S. Jifuku, S. Nakae, T. Takemura, Y. Mizunami, T. Teramoto, T. Murakami,
T. Takayanagi, H. Tsuchida, and M. Saito, Workshop on Interstellar Matter 2025
(November 12-14, 2025)

[4] Secondary-ion emission from methanol ice induced by MeV heavy-ion impact, T.
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3 | Rudolf Amann v AT T 7R geEr | Bd%
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WHFEH )

Colored snow formed by microbial activity in alpine and polar regions is well
documented and ecologically important, yet the mechanisms behind its formation remain
poorly understood. Understanding microbial interactions is crucial, particularly in the
context of climate change. This study examines the composition of microbial communities
in colored snow, isolates previously uncharacterized microorganisms for physiological
analysis, and uses metagenomics to identify key metabolic pathways operating in these
systems.

We collected high-quality green-colored snow samples containing abundant algal
biomass from Langhovde, Antarctica. Microscopic observations confirmed the presence
of numerous microalgal cells responsible for the green pigmentation. These samples were
subjected to comprehensive community and genomic analyses, including 18S rRNA and
16S rRNA amplicon sequencing, metagenomic assembly, and microbial strain isolation.

Amplicon sequencing revealed that green algae dominated the eukaryotic
community, with the majority of taxa belonging to the class Chlorophyceae, followed
by Trebouxiophyceae. In addition to green algae, fungal taxa affiliated with the division
Basidiomycota and the flagellate genus Heteromita were detected. Analysis of the
prokaryotic community showed that Bacteroidia was the most abundant class, with
Gammaproteobacteria and Alphaproteobacteria also well represented.

Metagenomic analysis resulted in the recovery of 30 prokaryotic metagenome-
assembled genomes (MAGs), among which Gammaproteobacteria within the family
Burkholderiaceae were particularly abundant. A prokaryotic gene catalog was further
constructed, representing approximately 10% of the total metagenomic data. Functional
annotation of the most abundant genes revealed a strong enrichment of genes associated
with photosynthesis, photoreception, and DNA damage response. Notably, multiple
rhodopsin and rhodopsin-like genes were identified, suggesting that light-driven energy
acquisition and light sensing are important adaptive strategies in this environment.
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Together, these findings indicate that microorganisms inhabiting colored snow actively
exploit light while simultaneously mitigating the harmful effects of intense solar radiation
at the snow surface.

To further characterize key bacterial members of the community, numerous bacterial
strains were successfully isolated from the snow samples and identified using 16S rRNA
gene sequencing with Nanopore technology. Among these isolates, two strains are of
particular interest, as they likely represent previously undescribed bacterial species.
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Kondo, K., Ohtake, R., Nakano, S. Terashima, M. Kojima, H. Fukui, M. Demura,
M., Kikukawa, T., and Tsukamoto, T. (2024) Contribution of Proteorhodopsin to Light-
Dependent Biological Responses in Hymenobacter nivis P3T Isolated from Red Snow in
Antarctica. Biochemistry, 63 (18) : 2257-2265.

Terashima, M. Unlocking the mysteries of snow algae and its associated cryophilic
bacteria: An untapped bioresource? Presentation at Hokkaido-Bremen-Exchange-Day,
New Frontiers in Environmental Science section, 2024.12.11.
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JOINT RESARCH DIVISION

#E  FACULTY MEMBERS

# % : PROFESSORS
Ia B () - ARHERLY: ) FARERES
CHIKARAISHI, Yoshito / Ph.D. / Organic Geochemistry; Isotope Ecology
BA K- () - YR RIS
AOKI, Shigeru / Ph.D. / Physical oceanography; Polar oceanography
il - R GERBREERL) - ki
SUGIYAMA,Shin / Ph.D / Glaciology
M gg— - Bt - R ARy
TANAKA, Ryouichi / Dr. Sci. / Plant Physiology

2 : ASSOCIATE PROFESSORS
K HERA - 1t (F%7) - PEH IR L
OBA, Yasuhiro / Ph.D. / Cosmogeochemistry

i B : LECTURER
() R s -t (BERER) - R BES
NAKAMURA,Tomohiro / D.Sc. / Physical Oceanography

Bh  # : ASSISTANT PROFESSORS
WHERR - it (T5) - SR
MURATA, Ken-ichiro / Ph.D. (Engineering) / Condensed Matter Physics

IZEMIEE - OUTLINE of RESEARCH
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R LMY TIE. WMEFRU T > 7+ 5 Y8 BEPLFELHREN T L 2 E0brolz, ZORRIE,
AFBOFEFBTIIFR AT 758 YNV ETOBMBIDNEETH LI L EZREL TWD, AVZAIEY
7 ERFEFFE T 75 A TIE BT - 5F A7 — IV TOKDRE OB E L ERREE VW I~ 702y —
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BOWTHHEL T o720 ZO%EH. Bennu sk S, AREHRRAE L LTEIWD T, VR=ABLUO 7NV
O — A 7% EOFEII SNz 720 Ryugu BED S 1F, HERIE 1 FEEHO ADHE STV AL ERIE IR 12
DWT, HEREMOBETICHWONDL ST XTOME SN IO OREIE, SWFFEEREIZBIT 5007
FioEELS L CHEMEN 2EARIO DL & THONZDDOTH ), ERIRES X O a4 L o )5
AHERBRIE IZ BT AL, PERBEE SN TV EICEHr OB TH -2 L ZRBT LD TH 5D,
AIFFER RO —EBIE, FHILF B L OCHERIL22 5B 12 B v TRIBAY ISR O =\ 2241 5E Nature Geoscience 3
£ UFNature Astronomy IZAFK S N7z Bt A — 0 7 BEHEE Y AT 2707 T AT VSERE X BERIER 7 —
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To facilitate and accelerate the joint research projects between research groups within and outside ILTS,
the Joint Research Division was set up on October 1, 2008. This division functions as a community center
for supporting low temperature science and organizes "Program’, "Joint Research and Collaboration", and
"Technical Services Section". The programs are operated under the leadership of full-time faculty members
and with the full support of the three research divisions and the Okhotsk Observation Research Center.

The following six new programs started in April 2022: “Antarctic Coupled Ocean-Ice System” by S. Aoki,
“Environmental changes in Greenland” by S. Sugiyama, “Adaptation of evergreen trees to light environments
in boreal regions” by R. Tanaka, “Mesoscopic interface science of snow and ice” by K. Murata, Evolution of
extraterrestrial materials at low temperatures” by Y. Oba, “Pan-Okhotsk land-ocean linkage” by T. Nakamura,
and “International Antarctic Institute Program” by S. Sugiyama and S. Aoki.
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Cryospheric and oceanographic researches in the Indian-Pacific Ocean sectors, East Antarctica, during 67th
Japanese Antarctic Research Expedition

S .Aoki, J. Nishioka, K. Ono, A. Murayama, S. Imoto
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Current structure of the Sabrina Coast, East Antarctica, revealed by surface drifter buoys

S. Aoki, K. Ono, S. Imoto
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Arctic coastal change and its impact on society

S. Sugiyama, T. Imazu, K. Yazawa, F. Mikome
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Analysis of Photosynthesis-Related Proteins in Evergreen Trees at the Hokkaido University Botanic Garden
R. Tanaka, J. Kishimoto, A. Takabayashi, H. Ito, K. Ono, M. Kitao, T. Azuma
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Toward a unified understanding of crystal growth in tetrahedral liquids: insights from ice and silicon

K. Murata, K. Mochizuki

KR ) 3 PCRFES NS IEUEEINE AR ORI RSO 2 B L U<, FIZoFEFitEz Hvy
7o e & AT o 720 BRI, IEVUTAAH AR OFRAEVED EE 2 R ICHIE L 72 € 7 VR %2 v, 205
A3 — BRI O E B LY A F 3 7 A5 2 288 2Tz FZ, 1RIIEIREE 2 RAMAYIC 2 b S ¥ 72
Wi OB X O, Wk &R X AR AR O 21T 5 72,

KIEHBOEIERD | BN EREDOEFRBELOYIE

Bh#c FHE—RD
Bridging hydration and deliguescence: physics at the interface between wetting and hygroscopicity

K. Murata
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Detection of all five canonical nucleobases in samples returned from the asteroid Ryugu

T. Koga, Y. Oba, Y. Takano, H. Naraoka, N. O. Ogawa, T. Yoshimura, N. Ohkouchi
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Detection of bio-essensial sugars in samples returned from the asteroid Bennu

Y. Furukawa, S. Sunami, Y. Takano, T. Koga, Y. Hirakawa, Y. Oba, H. Naraoka, D. Saigusa, D. P. Glavin,

J. P. Dworkin, H. C. Connolly Jr., D. S. Lauretta
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Detection of nucleobases and other nitrogen-containing organic molecules in samples returned from the as-
teroid Bennu

Y. Oba, T. Koga, Y. Takano, H. Naraoka, Y. Hirakawa, S. Sunami, Y. Furukawa, T. Yamazaki, T. Tomaru,

D. P. Glavin, J. P. Dworkin, H. C. Connolly Jr., D. S. Lauretta
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Pan-Okhotsk land-ocean linkage

T. Nakamura, J. Nishioka, T. Shiraiwa, H. Kuroda, S. Matoba, N. Ebuchi, K. Ohshima, T. Toyota, O. Seki,
S. Nagao, Y. Kondo, S. Kida, T. Isada
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International Antarctic Institute Program

S. Sugivama, S. Aoki, K. I. Ohshima, Y. lizuka, T. Toyoda, S. Matoba, H. Shimoyama
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Water and material cycles on the earth surface are essential components of earth system and climate
sciences. In this division we conduct physical and chemical studies on the atmosphere, ocean, and land
surfaces in high latitudes from various standpoints such as meteorology, physical oceanography, geochemistry,
hydrology, glaciology and paleoclimatology. Main targets are atmosphere, ocean, clouds, sea ice, snow, glaciers,
soils, vegetation, ecosystems, and sediments. Our approaches include field observation, laboratory experiments,
chemical analysis, remote sensing, and modeling.

Research projects advanced in 2023 include the following.

(a) By using ocean salinity and oxygen isotope profiles, we applied a method of discriminating freshwater
components between local precipitation and sea-ice melt over the wide area in the Southern Ocean. (b)
Geochemical analyses of marine sediment cores collected off Shimokita and off California show that, under
warmer - than - present climate conditions, climate wvariability was greater than during the current
interglacial period. (c) We revealed that the amount of organic aerosols in the southern Sea of Okhotsk in
spring depends on the intensity of bloom associated with sea-ice retreat and their composition significantly
differs between bloom and bloom - decay periods. (d) We developed a method for accurately measuring
the stable carbon isotope ratios (*C/™“C) of amino acids in organisms and suggested a methodology
for evaluating the flux of carbon in food webs.
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Eddy-related processes in the Cape Darnley polynya, leading to Antarctic Bottom Water formation

K. I. Ohshima, M. Machida, V. Mensah, Y. Fukamachi
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Topographic Rosby Waves excited by the canyon and their role in the formation area of Antarctic Bottom
Water

K. I. Ohshima, G. Mizuta, Y. Nakayama, V. Mensah
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40-year changes in temperature and salinity in the southern Sea of Okhotsk: warming of the Soya Warm
Current and offshore freshening

K. I. Ohshima, M. Honda, V. Mensah
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Influences of oceanic variations on wintertime air-sea interactions over the Sea of Japan

N. Ebuchi
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Estimation of freshwater origin along the trans- Indian / Southern Ocean section derived from oxygen isotope
S. Aoki, K. Katsumata
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Characteristics of iceberg drift and its relationship with ocean current off Sabrina Coast, East Antarctica

S. Imoto, S. Aoki

AWFZETIE. A SN TV REDKILO 7T — 212Nz, GREOLV — & —Hli{§x Hv<, Wit 7)) -iff
FEMIZ BT 2 KRB S/ROKILE TERNRIZ, KE SHIOERFEM:Z X FAEHES M B X OER#EED
WL ETAZ Ex HIE L7z, KEDKILOERIZIE, 2 STEANFHI IR - TBE) L 722 IS REW
TR AN =& FHREZEET L35 — 2O 200 MR SN0 INEDKILOEGIX, KA RIS E
LT BRIk i S AL, K & Rl — NS EEmR T A I &2 7R L7z MK EE M O BRIFE 29K 1L O EE TR 1S
BELEREZ LD EAURENT,

FER—"V 7 BEEBICEH T ZKEIRER D S HEA S h B IKEER OB KEEEIE

W% BHEME. #d% FAHER GRS « WigER HEEA GRS | #d% TR #
Melting processes of the marginal ice zone inferred from floe size distributions measured with a drone in the
southern Sea of Okhotsk

T. Toyota, T. Waseda, M. Ito, J. Nishioka

R EAR CRUFEDSHEAT 3 2 IR T O A R — v 7 MR KIS T Mo — & & Fv COEHE L 72k 546 Bl
B b LK OBRBREZ EE L 2o MEHRTIC LU, K& 209mPl Lok g3 E S A QIR BHE
AHEDREBA A S N 72—F Ty 0.9mBLT OKEEILREHIC B CARRE D S5 T3 BT 2 2 SR S, 24
TIFW e OB A S 7z, Z OFERIIIKBEOMH O REEBE TORTEZMOTHL2IZLZb D
THY. GREMEETNVA~OIHPIRE S NS, WiZE R X Polar SciencerEIZHHH S 1172,
<PHfia. RESSKGMG [£95%] . Fa—r

42



V . HEHE

BT S B ICH T TORMREEE

dEHIZ B SE. BRI GRERBRSERMIZERD) o AEIEE AN B 0. FINEIER A
Climate evolution during the Plio-Pleistocene
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IHZEBIEE - OUTLINE of RESEARCH

LI, FRKOIEBEWEG LY S L 12. TN D LIk - KEBE OIS OERE X OHRNIFEE
Ty BKICET A28 L WIFRHEEZ B T4 2 L 2 HIEL T 5. BWI%EZ IV — 7 Cld. Kl - IKIROZEH)
OB T A F I 7 A, TA AT OYIALEREE, FKOMER Y A -3 7 A, KERR A H O L
WEALERER T, PHOKRREEICB U A 42 o WEERE, KIREMED E OB LR E, eI EET
LIKOBIRIRERE 72 & ZRERITZEDTHOIN T B o 20254E 12T b N7 AFE T N EW5E 2 L P ICHIZ T 5,

7)) —rZ 8, B, Y T=TEHEOILFE AN S E LT, KRR E) &t BRERBE A B 2B 9
L. BfEFEER, MBI, NLHEET— I, kI 7T 2 L 7zo KIDKROZLE TN BT 5 AN
ARSI T 572012, JKIE) & JERH D I3 28 LWiERI 25 TIRB L7z, 8T T) » 712
Lo T, Xy T=TIKIEDOMEKFEA 2200 SFF TICHARITD 2T AWEEENH LI LxR LT 71—~
T ¥ FICBU B &K - dEFEAEAERICBE L Cid, by 5 v 7 il CRVA RS 2 e % JEstE L C.
KRR RS R ICT A B OFH L AL TT LAY ) — A %4572, N TZTI2BWTIE, 2 OHE
THIE & 7 2K OBRIBENC D L 72, 57— E ¥ 7K B CRIEZE) & KB O BARMEIC O WT
e T2 F L7z, S5, )=V IV FOTARAATHhOEERMGI OB T TORAMMBEE % HT
L. TOZEBERICET 252 HRL 720

FHIZBIT L KEMEETOSTHEICEE 2 BKEIKREEICB T 5 T V0V SO EERITFZE % 1T - 720
MBI LBEREA 2y 77y 7o % Fv, KEROCHs & NH.D UG % Bl L. 265 A RS
TOOEDTHLAFNT I VOEBEHR LT, T2, PTHOFEEHRS T THDL A5/ — VRSN
TV o 72CHs EOHD UL THE T 5 2 L0 h o720 BT ETEEFIEREDN T D o T e Wi il 5
TOKKHTORD %, BEIREIKKEGHTEETH L S-S 50T 1 4 bk TRz iR T
IREMIZWAE R, ERPICHEEANERE L T S EAURBE Nz, T2, MBI Z 0 Rgaik &
EWEFHEMEE T VT, BRI OS5 OBAR - I EZ X, #HEL 7'V T7 7 AME A&
FICEERmPERER SN DR . HERELZ G0N RIREBROFLELZ R Lz, S 512, BT
T COZEETHMRZOGBISE LM L, - /KT ORIRIC L 20 b, FRa b, KR & HKHE
ANOMHERBEZTHIL L72e £ LT, F/ F v RNVHERE LV Z /2 EBETHEMEC ORI XY, KED
W ADORERALB LT ELN T 7 AREREZ L EE LT, WHTOEFEITC L 54 SHFEZ RIS L
7oo ZAUCE D KA - AR - RERBEICBIT ABAR M LORBREOBBHIIO RN L T—F 2R, 2
NOHOMEIE, KERBBICES T TOWRMLLHER L2 BT 5 At mT O b F A b % PRF 3 5 HE
L b,

KAEREBER L OB AT v TOHA AT 4 v 7HREH, EF0E (FE) ofme & S IZHFICHDT 25
WA ST 272012, BRVWEKRG T OREILEN RITTRIEROMEZ MG L7 $7/2. T E TRA
W OB 7 SRR IE T AAKER M OBPEAEBOMB 2 FHiE T2 2 L 2R L TE7205, COHALEE T T iHk
END T EERMER L. BT e LT, —ERlifhE £ TmE L 72212 10C LU £ THHEIT 2 L FEA
HIbEewH)ERZe A7) Y AHES RSNz, 8512, ART ) T /IR FE SN E KRR O
P RO B LT, RIS TEINFEEIEZ HW % 175 720 52, MM EA/EH o510
PO RREE % BRI HIE L 728 T VR R 2 W, ZOEDRES - RHoBEB L Y1+ 3 7 2125
R BLRBRFT, T, WEEE - YA F I A0MBEEHE LT, K7 XAHIIBITET 7=
T HERE O B TR RE G SRR T OIS 2 I L 72,

The Frontier Ice and Snow Science Division pursues comprehensive understanding of planetary and
terrestrial phenomena on the basis of ice and snow sciences. This division opens the way for new innovative
research fields on environmental, physical and chemical issues related to the ice and snow. The division is
constructed by four specialized research groups: Glacier and Ice Sheet Research Group, Phase Transition
Dynamics Group, Astrophysical Chemistry Group, and Low Temperature Nanomaterial Science Group
Research topics include various interesting aspects related to the dynamics of glacier and ice sheet actuation,
the physical-chemical aspects of ice cores, the phase transition dynamics of snow and ice, the biological
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aspects of ice, the physical processes of ice and related materials under the low-temperature environment in
space, and the physical properties of condensed matters under the very low-temperature conditions. The most
significant achievements in F'Y2025 are as follows.

We carried out integrated research on the Greenland/Antarctic ice sheets and mountain glaciers by
numerical modeling, field and satellite observations, and ice core analysis. We published a paper promoting
non-dimensional forms of basal sliding laws and flow laws for ice-sheet and glacier modeling that are relevant
for uncertainty quantifications of future projections. A further modeling study, published as a preprint, showed
that the Northern Patagonian Ice Field may lose up to two thirds of its volume until the year 2200. As a result
of interdisciplinary research carried out in northwestern Greenland, papers and press releases were published
on the project overview and marine ecosystems. Hot-water drilling and borehole measurements were
performed on Glaciar Pio XI in Patagonia, which is the second case in the region. Further, a paper describing
relations between climate warming and a calving glacier retreat observed in Patagonian was published. We
published a paper that reconstructed atmospheric nitrate levels from the Industrial Revolution to the present
using a Greenlandic ice core.

Chemical reaction of OH with CO on cryogenic ice surface was first observed by a highly sensitive ion-
pickup surface analysis method. This reaction has been believed for a long time as a major CO: formation
pathway on cosmic ice dust. Our observation demonstrated that the reaction of OH and CO predominantly
produces HOCO radical rather than CO,. This finding will open the newdimension in understanding molecular
evolution in space. Proton-hole transfer which we previously discovered as a new electrochemical property of
ice was found to occur in other hydrogen bonding solids like H2S and NH;. Using a custom-developed in situ
infrared spectroscopic method together with transmission electron microscopy, we investigated nucleation
and early-stage growth of metal oxides from the gas phase, demonstrating the possibility that stable
crystals form directly from the gas phase without passing through droplet or amorphous intermediates, and
revealing the presence of nonclassical growth processes, including oriented attachment/coalescence growth.
We also established an in situ TEM method under controlled humidity, which enabled visualization of the
deliquescence of salt na-noparticles through moisture uptake, their recrystallization, and phase transitions
from hydrated salts to anhydrous salts. In addition, in situ TEM observations using a nanochannel liquid
cell cap-tured the crystallization of calcium carbonate and the growth of amorphous phases, while also ena-
bling identification of crystalline phases by electron diffraction in liquid. These results provide key data for
elucidating the elementary processes of nucleation and crystallization in gas-phase, liquid-phase, and humid
environments. These studies are the key to solving the formation history of the Solar system and prebiotic
evolution on the Earth.

We have so far revealed that nonreactive ambient nitrogen gas significantly suppresses the growth kinetics
of elementary spiral steps on ice crystal surfaces. To investigate the suppression mechanism by nitrogen gas,
we started to study the effects of nitrogen gas on the surface diffusion of water ad-molecules on ice crystal
surfaces. In addition, while we have previously demonstrated that trace acidic gases in the atmosphere
induce the appearance of quasi-liquid layers on ice surfaces, we confirmed that CO, gas also induces these
layers. Notably, a unique hysteresis phenomenon was observed, wherein the layer emerges when the ice is
cooled to -10° C or below after being heated to near the melting point. Furthermore, we investigated the
crystal growth mechanisms of tetrahedral liquids, exemplified by water and silicon, primarily using molecular
dynamics simulations. By employing a model particle system in which the strength of directional tetrahedral
Interactions can be systematically tuned, we examined how this interaction strength governs the structure
and dynamics of the crystal-melt interface. Moreover, in situ observations of the roughening transition on
the prism face of ice were also performed using advanced optical microscopy to probe crystal surface and
interfacial dynamics.
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Analysis of H15 ice core, East Antarctica
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B (NIR) O 7 — 7 1320154 LIEOIREIL A RIE L TW b, 512, A ¥ FEBIIBIT D A5 » AWK VR
(MSA) R &K OBICAEZE 2 IEOHE (r = 038, p < 005) V552D L AL, RFEHOERE K (DML)
R OMSAEEE DS M 722 HKRIRE DO B R 2 70 F 2 & L CHRET 5 2 L AVRIB S L7z,

<PHE R, FES > BRRRAE, KE7 ) — v b— A4, KIRE

A H128 7 14 X 27 OfEh

iz ORI, BhE mMpEN. RHEBhE B 8

Analysis of H128 ice core, East Antarctica

Y. lizuka, S. Matoba, Y. Kurosaki

20174F \ZHEHI L 72270m D H128 7 A A 3 7 % Flv T, MRFEBREZ & LW, b0z 5390
720 FEMEIEMMMBRE Y — 7 o ¥ A DA — VAR L, HEERLXmEAR ZEIC L7z, fFEFAEN)TE
L. SVEFBERRLEFBIZIO INT TOMOMIN L ) L HEHOCOEFHEE L TW5hHZ &, 1600-17004F (2
WBRFEMARLLO Y =7 233 ) GRS LA L T2 e Ex LI L7,

<BALitiRE . FEES > BMRRTE, KR ) — v v—2a, RE, HMT ~ v ootiiE

BOXZRBZ ACFaPIVND T A AT OEN

iz HUFGE. BiEC WAL e Rl &

Analysis of the Kon Chukurbashi Ice Core, Tajikistan

Y. lizuka, S. Matoba, Y. Kurosaki

20254E 9-10AICF VFAF v aryF a7 WNVKIBIZBWT, A4 A &Wgettd e+ 2 EEF — o 12F4FT
L. 105mD7 A A7 % 2AKREHI L720 F7 A AT 7 IHMGRFOBRIREICIIA A S, Zo®YHE - (b3
G ETTOTND, BIE, G CTH 255, EESOMMLORFEORENIRKE <, BRHEBAEL D bR
BRRBRBE ThHo7Z e ER2BEILL20H 5. EEHH00m Dz IR TELENS R E# 2 KD T 4 A3 7 %2 HL
FHL. 9B I ARIIHEH F—A2CTEHRESINLZ LMD, HED AT 4 TIEHEINRTEY ., ZEOZ L 0f
FIEHWebt A4 MZHY B S5 Tw2,

<Pgifink. FHES>SBRRMRTE. KE7 ) — v v— 24, KEE

HZZRFA ¥ B/ (CPSW) 74 X7 DRERIE

iz SUOFGE. FEDZ R 8

Density Measurement of the CPSW ice core

Y. lizuka, Y. Kurosaki

HEEY 7OV KRFEO Ahn#dz & OILFRIZE T, = A7 4 LEEE (CPSW) 74 A3 7 OEMRGERENE %
ERiL7z0 2026622 A9 H2 5 2 AL2HIZHIT T, V7V KEOWIEF — 2053 H L., KEMTOKEERSEICB
WTXEEBRBEIZ L ABEO G 21T o720 FHIKNEZ D S Close of lREIEEIZ BT, BomA 7 — IV DIKE
PERIICHT AP LA B T EVPHONTB Y . SHEEREOR R T AEROKEER FIZ27%1TF 5,
<PBgiffink. FES>SBRRRTE. KE7 ) — v v— A, REE
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WL LG vyt -2, Bd% W oo, B RIE &), Bh#. A HE—AR
Effects of nonreactive nitrogen gas on the vapor growth of ice crystals

Y. Zhao, G. Sazaki, K. Nagashima, K. Murata

A6 FEE T A IE, RAPICRKEITHFET 2ANEET A TH L EHRD, KRBT CET 27 1
AT A7 ARBIIZELSTAH5Z 2 R L Tz 22C, S 7HEEICIE. ZOREE EEW LA MEETH S
Crystal Growth & Designz&lc8#k L7z T2, BIUOKESDOBREN A AT 4 7 ADEL BB ERD, BHEY
A DKL G FR I T OWE KD T ORMIEFE T 5720 TH AN E ) D ERNDL72DOFERZ MG L 72

BARHKPT—HRKRT 3 SiEEKDEFZERRFICOVT

9EE FI MU= wrury 7 (Wy7 - unNF =7 AF-Mk%E, #i) o #d3% £ e,
- I IE

Geometrical selection in an array of ice crystals growing one-direction

D. A. Vorontsov, G. Sazaki, Y. Furukawa

BN C i S S — H IS BRI IR S & b N7 6. TR R L IFEN D X = ALK& FiE
DGR ALAEATICEY) L 72 itk E n s 2 id k{mosnhTnsd, UL, 2k ar¥a—%
Ialb—a L BMRIEL {ATDbILT VDA, 3WICHY 7 22 i Tk in & W CEBRI R BGEE 2 17 72
EZAH, SWITHEICED & 2RITTTIEBN L 2o 724G A D EIRIIZAER T 5 2 L 2L L7,
<BEfER. FEE > L — W — I SRR S

ARREDBRMA XICK > TKEREICHIRY 5B &EE

B Rl #), #d% EW oo, B AHER
Acidic droplets appearing on ice surfaces under atmospheric-concentration acidic gases

K. Nagashima, G. Sazaki, K. Murata

INF TREAFOmEMEN A (HCl, HNO3. CO2%) AUKEKMIZG-2 % B % maeeBisE L T & 7225, CO2
FHA T CTREZAT) Y AB G 25 L7z, CO2FMA T OARER TIZ-10C TR MARE X8I sz
WS, —EERLAA T E TINE L 22 BRICH 10T AEHIT B & BERLRAR TS I3 RS ISR LCHETE LT
o LA CIRERETH>TH, BEOBERIZL > OKOERMIRFEDBIMIZ R 5720, KOFEIEHE T
E A BRI E Y RIZ L TV AL REED D 5o

ERMESRILEE K DRFERMBIRR 2 FIA L 7-KX5K CO2 Bk

B EIs &l #EBdE KB bk - 1)
Atmospheric CO2 reduction utilizing freeze concentration of acid mine drainage

K. Nagashima, Y. Ohtomo

SRR P D FLILBE K 5 e 4% L CBEAK AT & i T O RKCO2MI &2 AR 33 ATk Ly ARBFSE 13 28 6 Hb ¢
BO [HAGEME] ZEBIIEH T 5 dLiEE-CHRET - AL OfEREE K (pH2.6) ZEHI L 7245 %. KD
BRI X B AAHRMESET L, ABOME LRI 2R L 720 Z ORBIIBEAKR O HFISUS % 58 < 2§ BRB) /) &
hho BMIE. HAKGPOLABORE. €L THHICESL —~#HOMBEZLF S I 2 L —3 3 v L IRRER
THlAEDLE THAEZ MO TB ) . BEEREZFIH L7272 2 ik ZREEFEOM 2 HIF T,
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W% RIG @, AEAK (HAFR)

Prediction of mineral precipitation from natural solutions via contact angle measurements

K. Nagashima, H. Satoh

RIIHO B RAE 7 0 2R WK BB TH 555, KRB TIEZE < OFHWAEBFIREICSH ) 2056, FEBE
WZURB S 2 SR IR ICBREN TH B0 Thb b, M ILICIEBRAIE L o 228 FE 1 L0 b, &
FEFRIIERECdh A B RS (ySL) 258 %x 85, 22T, WiEET AW ThH VA b ERE O A % K5
WZHIE L.y SLOGEHARKAEEZFH L 720 2 O/R, W OpH EFIZE> Ty SLAEZEIZIR T §46 2 L2 R
WL 720 AFEE, PEFE I TR 2 RNRE ToMA b7t A2 28Il #Enm T 258 L 25,

KEBEXRA COMERREFDOIRSEN

SHEINFERIIIZER > = - = B MRhifed. dE8dx RInEEnL. #d%  EEBiE
Experiments on the Bbehavior of sulfur atoms on dust grain

N. Sie, M. Tsuge, Y. Oba, N. Watanabe

AMEREIZBIT2E (S) KFOWRLMALHBETLI LT, BIEORLFETRELHETHL [ EM 5
FTETHEITEDIILRTEELXLELO0? | EWHRIHEALZ LN TE S, EHEMEE LTSN, TENV
T7AKBEIP L) A FOEEZFEBREENICIER L, ZORE THSOGHHED O e OSH % ER L
720 SIETF X UWFFEEE CTHISE L 72 Gl EE- L e 207 1 4 LT L. BIRRIC B ST OIRS #v»
BU L7z, ZORR. EMEREIZBIT 2 ILHL R BT 5HMESG5 2 S I28I L7z,

BEFRBHRICLIBEREREIL SOV X2 —1 F 2 Bigk

Keghed g 2h GUEBRML) . #d% Mgt GUER)  WigeE w3k — (PP .

Iz A

Experiments on electron induced desorption of cluster ions from cryogenic solids

S. Kondoh, T. Majima, Y. Nakai, N. Watanabe

EMEXRTIIBT AR ANTF -EFLRMOHMEEHOVEDTH L, BFRITILEE %2 FERAT BN L
720 I0OKBED 7V =7 AFERRLArEERICH,05 F 2285 L. MteVORIZANVF-E 2R L. €hiZ
Lo THREEL T AH07 I A — 4 F ¥ ZRATHMBEESNFICOMT 2 IR Lz, 7T A
¥ — DA X5 A IdH,050 FOHEEERETF O L AN T —IKFET 5 2 L3050 o7z,

EREH AEFZE AV KEREILERIESE A F I 7 ZAHR

Wi Roa7 vy GREKR) - Bag R GZECOR)  #d% ERREA
Photochemical dynamics of molecules on cryogenic rare gas solids

S. Dhongade, Y. Nakano, N. Watanabe

THHAABLUH,0% L, MKOEL ZKEREAFERL, TORMMIZCO,ZIE LD LT 2HEMED 5T % WA
S, 7 =) BRSO (FTIR) S T, WA FOFEEB L 2 ORMZ bz B L7z, 72k
ZIXCOHFIZDW UL, FIVEIGHZ L D CO, + UV — CO + ODfRBEDHEST L. Z1UPED COD A &
CODAEWABIHI L7z, & 612, TNHDOREMZLOZEEIVKEMOMBICIS U TRE LI EEZMHRELZ. T
(X, R OEND, SCHERERICA UL T A F—Huk R UG - BB IR % 5 2 TW AT gl 2 R
THMRTH 5D,
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HAAWRgEbE  EERRrHIEAAR 2 4F  EFFEGR. EECE LW, D HE B B ANEA
Multistep Nucleation Processes of Metal Oxides from the Gas Phase Revealed by In Situ Infrared
Spectroscopy

K. Sakai, T. Yamazaki, H. Hidaka, Y. Kimura

FH YA MEROHEMEIZMIT T, &EBILYOFH A S O A K & I E % EBRIIZH~ 72, MERIED
ZOHFNGHY AT L ETEMBIERIC LD, BBLE) 77 EBRILY 7 AT VTR 7BV T 7 A%
FHE T, JMH» O EELEFRVPTERL SN L WRENH S Z L HL NI L7, BILE) 770 Tid, Bk
V2B - TREFIZIRDSEEIR D SBCIR~NZAL L, KT & O EREZ PR TREOFEERE R & I AR
FEBREOESIREBENT, SNFEFTOFEBREELEL L, SMH» O OFAER - KRERKIIMEIZ L > TEL
0. RIBRIR, IREE. SAHBE 2 EORINSEMIE CIKET 5 2 EAVRE N,

<P Rk, RESE > BN IE MR S A T A

REFIETICH T 5EEBEFIRMEICK 5HERIL T DBEHEEDOMHEIL

#EFGZ L, Box ANEBER. #ox FHEE (BETERT)

Development of an in situ TEM method for observing crystallization under controlled humidity

T. Yamazaki, Y. Kimura, M. Mochida

BRBECIVICGRELZHIE LT AZEAT L2 LT, ERHEEREET CEBE FHEBERBIEI iR v AT A
ZRZFE L7z, SHIT. WL VORISR LIZEF /2Bl T 572000 ARG ZFR L, Thb 2
WTHEF KT DZE DB 21T o 724H R, - 2 K208 L CIRAENE 2T 2522 72 612,
BRREH A ZEA L CTHRAEEZIRAIIEESIEL LT, 2 OESHERLT 2 B8BOBIZIIRII L7z, i
Ty IKHBED S EAKIEANDOHER b HE 2 . T OTERERE Lo HALIZHD) L 720

<PEdifiRk. FES>S BN EFEMEE S AT A

T/ FrxINBRFEEIVERABEFEMBEEICLEIREHIV T LDZDIGZEHE

fEFGE PR, % R ER
In situ TEM observation of calcium carbonate in a nanochannel liquid cell

T. Yamazaki, Y. Kimura

T/ F ANV EER LAV E ., E@EFHEBEEICL DRIV T LADOZOGBEZITo 72, &
W E T BB OBIEHBFN T 2WEIRET A LT, KAV T LAOHE. BLXU, TEVI 7 A% Z0Y;
Bl L 720 PER. WARICH 72 S NIREBICB W TCEFRIFIZEZIIGT 5 2 L IEWEETH 7205, F/ F v &
WAL VOB ALY Tz Rgll Ly MBL 72 SAHOREICHI L7z, & 612, EFHERz il s
LT, TELVT 7 ADEET 2 EROBEIZ L I L7z,

<PEfEk. RESE > BN IE MR S A T A

KEBEXRHEICH T 5 ZHIERFBADKKREFAINRICICEET 5 KEREY - IEIRVIFR

W 7xy ¥y (FA4AFVKF) B ELStL R ALYy (RS VR i) .
fEHGE  REEL. ¥d% WA

Experimental and computational studies on the hydrogenation to carbon disulfide on interstellar ice analogs
T. Nguyen, G. Molpeceres, Y. Oba, N. Watanabe

EHEHTOFEPHF SN TV MELEOHTFO—2, ZhitfbikFE (CS,) LARIBEFOLE. 107V
EUREBISHHL72 TN T 7 AKETHEE L 720 KREMIBOSIE BRI AEITT H Z & DBSEBRIICHED O 5
. BORORFEAER & LChitfbk®E (HS) A%~ (CH) 2RSSz, ThH OFEERGERIZ. CS, &K
FEFORSICHE T 28 TALFFEFHR EBOTEESNTH D, S HIZEBRTIIMR T X 2o 72 S A
DIFFENFFHEIZ L > THL I E N2,
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KERBEREICEH TS CH; + NH, RISICEK 5 X FIVT I 2 ERRDIREE

LR R SO, B HE . Wi iR, dEBdR RIGEERA. BoR JEEEA
Verification of methylamine formation via CH; + NH, reaction on icy grain surfaces

A. lguchi, H. Hidaka, M. Tsuge, Y. Oba, N. Watanabe

AFIVT Iy (CHNH,) &, RN X ) 0 FESLHEEEBRER 2 E TR TBY ., 72, H
TN F =23y ia il X ) /IRAERyuguRBennu SEEHIF S NZEE AL bmIBENTBY ., 73 RS
DHEWN ST ORIBME L 2 2 EBES T Th b, 205 FAMRIREESE (10 - 60K) (12d 2 KA M EEL M T AR
ey EBRICX DR, TEILVT 7 KK EOCH,B L ONH, 7 ¥ 7 vid, B/ X Y OHDAER L
7oKRFEMIZCH, 3B L ONNH & 2575 L TR L 720 £ O#ER. 10K & ) CHy o NH, D ZAEH0 A U 7 WRTRIK 2
HTHCHNH,DERDHER I N2 T, OHIZX 55 VA IVARREO KRB X - TA U 2 @ER 7 JEEL
WEDY, HEEAIIROILFEILEFR L2 EERL TS, 72, KOmEL LA 345 &, 30KMNED»S
CHNHAE RO INA R S, CHOBIEEASZ OIREL S BINZE X 1E5D 2 2 EDHL 2k - 72,

KEBERAEICE TRV HIV—FT HIVEARIEIZE D CH,0H £ @R DOH %R

AR HOHEW. B ABES GRS Ui HE 2. W% MememL.

fEFGE  RpHEL. ¥d%  ELIE
Formation pathways of CH;0OH via radical-radical association reactions on icy grain surfaces

A. lguchi, A. Ishibashi, H. Hidaka, M. Tsuge, Y. Oba, N. Watanabe

KEMEDK~ > Mvizid, EWE DAY =) (CH;0H) BETNTWAE I &SRB L ) 5
NTW5b, 20K LN OIREFHIFIZE VT, ZOAEBBEEILFIZCOTFANOHEFZRAMAIMIGIZ & > THAT L
TWEHEEZLNTWS, J)EVIREHEBIZBWTHENE  ARBRELYRXS720, TEILVT 7 AKE
2B ACH; + OHBUG I & A CH;OHOD A i 2 & SEERIYIZFR 72 10-60K i B i B 12 38 > TR VM R 5+
W2 XD OHDHERL L 7KK CH, 2 2575 3 2 B2 AT o 7245 8. 10K & W) CHyD BILHAE U WIREET B
OHE OEERIZ L ) CH,OHDS AR L7z, Zhid. CHAOHKIL CCH M ER SN D B0 R = FIH L 7238
ENRIEUC L VOHERA L2720 EEZ b5, 30KLL EOEE Tk, CH,OBILHIZ & ) CH,OHD A il =
OB S, 60KIZ7% 5 & CH,OHD AR EIZ A L7z 2oL, CHOZFE R OH + OHMIGIC X 5 0H
HEZEOWINZ L2 D EHEEINL,

RERFE—BERFTKORICIC L 2FBMRFHESHDER

Wig L, BiER BBV R ANy (AR USSR - Bl PN
The formation of unsaturated carbon chain molecules via the reaction of carbon atoms with solid CO

M. Tsuge, G. Molpeceres, N. Watanabe

—WfbikFE (CO) FEMDFEIHET Z2KEMELZBE T 2 EELRDTO—TH 5, R TIIBILIR
DCOK PN R B FDEE L CELGEIIED L) RIbEW A E L 50 %, £ - BERFTHEIER D SMEE L
720 FORER, CCO. C302. Cs02& Vo /eI L G LIREHT TR CO: BERT LI EVHLNE R 572,
INHOHIRIL. COKETOILEFEAE & ZD%D LA ST OBMALZEHET 2 HHE R L TWE T L2 E
R L. KRB L TR ARG 0 F IO TR IS 2R 2 5- 2 T\ b,
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IHZEBIEE - OUTLINE of RESEARCH

VEHMO B, BB LAY LR OMEIER. AWEHEL L OREEICEELZHS 22103
HZETHD, EWIECHEILOR, SR EWREIGEA L, TIN5 0EWIEGEL G040
TFTTEBLTWD, BEHMMTIE, INOEYORSEEICHEELZHO 2T 5720, fr R A7 — LT
DEMOLREME L A RE, B EBREE OMBEMEH., MAEWAERE, EHERYHEHEL LR OEE#EIG & #L,
WAIEOLIROMZE 2 &, kT 70 —F 2R TV 5D, FRICKRERFIZ. THO LD 2L BRESE,
O B IREFESE I B L AT EREE & . Q&R T 2 MZLAE ORI 4 5 B O T, @& IRFSE)
IR D BN, @27 aa 7 1 VEBIZDb b <7 337 L BBEREFE OFEREMAT. GfkH o e LA
WMA~DHALIZ BT 2 HEK Y AT A DOHELDOIIE, ©FRD D FHEW N 7 % OALFROFEZAL, D E
BRI IC B B R OR L L HREO R, ® CO2:E T - FE # HlE§ 23 & > /3 7 B BHE AR OMGLE.
OB A & v AR A B TOBERRERICBIT A58, O—BLZERKETZHI T NI T 7
PO O 43 Af &G PE, QR O A ARBE SIS 12 B 1) 2 BWRER O 75 T . @BUEELIC X 2 kLR sE oM
W3 O BT

The Environmental Biology Section pursues a comprehensive understanding of the bidirectional interactions
between organisms and their surrounding environments in cold regions. This section also engages in the
analysis of biodiversity and the adaptation mechanisms of organisms in these regions. The organisms on this
planet have diversified through long evolutionary processes and adapted to various environments. In order
to clarify these processes, various topics have been targeted with different approaches in this section. These
topics include biodiversity, microbial ecology, plant communities and photosynthesis, interactions between
insects and environments, and mammalian hibernation.

iR E R - CURRENT RESEARCH PROGRAMS

FREDELEPNDEILICH T IHEHR Y XA T LOELDHRE

W% EHRER, #ix HbsE—

Evolution of photosynthesis from green algae to land plants

A Takabayashi, R Tanaka

RAKVERR R O — Rt & AL L 72FE EREIE, R, 6. 2. UV 2 S04 2 i ik 2 155 5 0%
W o7ze FLMEKEIIA ) —FR— V7 — A LMHIN KM Z A ZENTE ), fRES—B A5
X FEODIZZTOHFELELEZONL, 2 biX, 2OISEL 722, B EEYO [Tl Tha A
LT NEBHONEROM AL #ED TV D, FEFEEIL, ROFECHELZA LT MERORAREE Otft
FR) OB % 12T T, DI L A DE TR EREFTH D, /20 A ML T MNEHOBK
M OFEIZ8 5 X, A ML 7 MEEO PsbS D57 FHERE & AT L. S0 2 b L7 M EEHHO PsbS 59
TIZHEYI O PsbS & AFOBUEL O HIHFEZ Fr> 2 L #5222 L7 (Dewa et al. 2026) . PsbhS K771 72 2t
BORED . RIR2 EOBREBEISICHSG L L2 RIET R TH S,
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W% EMRESR, #id% HesE—
Structural studies of the Prasinophytes photosynthetic apparatus

A Takabayashi, R Tanaka

7Ty BHEIREOECIN S LR TH D BOICHETHEE L TWwa, BIREW 212, b
WEDWEKRD A5 7 ) W b, 773 ) R ES RIS OBSTEICZ VEL I ENHL NI RS T
Eico 720 TV BEONAWEBIIZHLIIERORR L= — 7 Lotk RO Z LS TW 5,
L2 L. ZOMEFROBERBITIIZE A EHL PR > TRy, EEEIE, 77 7 BEE aTHEED
PRI A EZH ) BRI B VT, ZOEEROHFHNLERICR > Tnws 2 &2l 5212 L7z (Yamamoto
et al. 2025). F72. 7T ¥ EHEECROIERME L MEAILE CTES L CGIE(L L 2 ZREEDOZ -7 L St
= R EFEOZ LA O L7 (Kato et al. 2025) . BAEDEMO 7T ¥ 7 BHEMEIZB W OB EF
ROWEERIT 2 HD T 5,

7007 1 IVREICHh b3 YT 2 LRBEEER OREERT

W% pg %

Functional analysis of Mg-dechelatase involved in chlorophyll degradation

H. Ito

MY ONEROETHL 7007 4 MIFHFLIIR T AT T LA 5FEDRTThbhb, 7007 4 VOFFIZ. ~
TAT T LR RICE > TIOY T A T TADPNNLEZEDOMEE S, RIFFETIE, BUKWZIEETH S 2
0u7 4V ERIGT H720120%, 74Ty ABBERER OB O AN ) TNZEUKE 27 2/ BRPHFEET 5 2
ENEETHLIERRLIZ, TOFRIEZ OO T 4 WG D AMOBERICO Y TEITE R L FHEENS,
AROFFEI L PTERHERST (BREERH A BAE 13 2350 L 72,

<SR, WEES VL ATA VI T FIA T —

RO ZHEYH 7 OIAEERDEEHEL

BREMFEEL 14E EHAROZE, BiER  BEARMT. 8% Hise— ¥ DEEE

Seasonal changes in the photosystems of the evergreen fern Equisetum hyemale

K. Ueda, J. Kishimoto, R. Tanaka, K. Ono

FEEBEICBT 2 ERMEYONERISEXHL 2T 5720, INFE TR WY FHiMIZER L7z,
JLEE O FEIEB AR D b 7 ix, BIZIEEPEREE, LIITEE T HEESLMICIZmtsm e S cB b,
O &) BEREZEAIK L, BMEFER T ORISR E AT 2RI, B A )V F— 585 2 & TEHERET
LHETXH U FUrENPBEIMLTWEZ EDRHLN IR o7, BETICELSB2NS L, BLFR I ORESIASE
BB ETFH U FUPRE WAL, EFROBRIZE LTI, ¥ FHEWIZB T H Y
EERINEDV R O NIz, BROEELITTH 5 LFERDY VX BOINEE S HALPIZT 5,

SEEREESEPICH T IMEDEHERES L #EE

FHEHEEZ R = #8d% T~V VNV T (v AT T 27 EEEMAEWETIERT) |

dEHBIE ARET (BREE) . Bi# MRSEfE (BRI RS, iigtE vy 2 v ey vy (JAMSTEC)
Microbial community structure and function in snow from alpine wetland

M.Fukui, R.Amann, K.Kyoko, K.Umezawa, J.Tsuiji

IR OZIH], Cohn IZFCEKIF TN CTEE 2 /KM 2 8% L. 2% Crenothrix polyspora & iy
LU, INFETHED MBI L T o7z B2 R X ) 2F D Crenothrix O BEBEREFR 2RI L.
Ay UERALEEE AT A LR M L7z 2NH OMEASRIKRO A TGN % 8 U CREh R M s B R T
BEEAETHILT, ZOL) LEHTTEEL TV AIEMEZR L2, KO RIE. 52 ¥ VERILE
DR, AL, BLOERBICET 2872 254 L, 150 £ 2L RICh 72 2MAEWMFMEEEZFH 25 L &
b2, REHIRTICBUT 2 WIRBEL D 2 & S IEBR % BREY 3 2 M O#IE 2 7 = X L % fFIH S 2 728 O[5 #7035
2RI DOTH S,
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Ecological investigation of sulfur-disproportionating bacteria along temperature gradients
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Function and evolution of heterodisulfide reductase of sulfur oxidizers
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IHZEBIEE - OUTLINE of RESEARCH
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The Sea of Okhotsk is surrounded by peculiar climatic zones such as a boreal climate of Siberia and a
subarctic climate in the North Pacific. Recently, global warming proceeded rapidly in this area, and its influence
emerged as the decrease in the sea-ice coverage, warming of the intermediate layer in the Sea of Okhotsk,
and shrinking of the terrestrial cryosphere. The Pan-Okhotsk Research Center was established in April 2004,
attached to the Institute of Low Temperature Science (ILTS) , to elucidate the roles of the region in the global
climate system, as well as to evaluate impacts of the global change on the region. To capture these changes,
we conduct satellite and in-situ observations in the Pan-Okhotsk region. We have also developed international
research networks with various countries including Russia.

During Fiscal Year 2025, a wide range of interdisciplinary research activities were conducted across
international, regional, and basin scales. Internationally, participation in the “PAMIR" project on the evolution
of water resource use in Central Asia led to the successful drilling of ice cores from mountain glaciers in
Tajikistan. In the Sea of Okhotsk, efforts focused on establishing a coordinated marine monitoring network.
A collaborative framework among four institutions enabled systematic oceanog graphic observations in the
southern Okhotsk Sea, alongside continued coastal monitoring of tempera ature and salinity in the Shiretoko
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region. Joint observations with the Japan Coast Guard em-ployed drone-based surveys in the marginal ice zone,
revealing spatial characteristics of sea ice floes. Anal ysis of moored ADCP data further demonstrated frequent
sediment resuspension under strong cur rent conditions in the Soya Warm Current region. Model development
was Initiated to construct a high-resolution coupled ocean-sea ice system for analysis and prediction in the Pan-
Okhotsk re-gion. In parallel, long-term monitoring of marine debris in the Shiretoko World Natural Heritage
area quantified its mass balance and transport dynamics. Land-ocean coupling processes were inves-ti gated
through river observations in eastern and northern Hokkaido, moored current measure-ments in Akkeshi
Bay, and hindcast simulations using a coupled lower-trophic ecosystem and kelp model. At the North Pacific
scale, research cruises in the Bering Sea and eastern North Pacific examined material exchange between
continental shelves and the open ocean. A new study on extreme sea sur face temperature variability “Marine
Thermal Flips” was initiated, and sediment cores off Shimokita were collected for paleoclimate reconstruction.
Terrestrial studies included ground temperature mon itoring at Mt. Yotel, frost flower experiments, snowfall
observations, and investigations of topo-graphic influences on snowfall cloud oscillations over the Sea of Japan.

Those studies were conducted by several research projects, “Pan-Okhotsk Land-Ocean linkage” , “Formation
of water nutritional property including iron and silicate at the termination of global ocean conveyor belt” , and
“Finding the role of wetlands in the Sarufutsu river basin on river water quality formation” which were led by
Pan-Okhotsk research center. We also have made contributions to understanding the nature and environmental
conservation in the Okhotsk region, which is being promoted by the government such as the "Shiretoko Science
Committee" by providing the latest scientific knowledge on the Sea of Okhotsk.

Those studies were conducted by several research projects, “Pan-Okhotsk Land-Ocean linkage” , “Formation
of water nutritional property including iron and silicate at the termination of global ocean conveyor belt”, “Water
and material circulations in seasonal sea ice regions and their impacts on the environment in the Arctic” , and
“Finding the role of wetlands in the Sarufutsu river basin on river water quality formation” which were led by
Pan-Okhotsk research center. We also have made contributions to understanding the nature and environmental
conservation in the Okhotsk region, which is being promoted by the government such as the "Shiretoko Science
Committee" by providing the latest scientific knowledge on the Sea of Okhotsk.

ZRERRE AR - CURRENT RESEARCH PROGRAMS
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Effects of sea ice melt water on nutrient circulation and spring bloom in the southern Sea of Okhotsk and
the coastal Oyashio region
Jun Nishioka, Kazuya Ono, Aiko Murayama, Tomohiro Nakamura, Humio Mutsuedera, Keiichiro Ohshima,
Koji Suzuki, Youhei Yamashita, Momoka Imai
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Formation of water nutritional property including iron and silicate at the termination of global ocean conveyor
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Research on Material Cycling Linking the Bering Sea Shelf and Basin
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Effects of sea ice melt water on nutrient circulation and spring bloom in the southern Sea of Okhotsk and
the coastal Oyashio region
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Studies on dissolved iron flux transported by a boreal wetland stream
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Hydrological and material cycles in boreal tidal river
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Periglacial environment in the summit of Mount Yotei

T. Shiraiwa, G. lwahana, T. Sone

A3 AEEED HkdE L CW A EBILOALILILTHIZ B 2% E 9 m T TOHRBIN & SURBH 2 51 7 FE b
HEBE L 720 F 72, HUEEBLAH ST OifE ©, i IEMERREE LTV, HLEOZEMOoMx AL 72, 4 FEH D
T — & 2 AT L7245 R, REOmOMEAS 4 FMTOSCEALTWAZ EDHIHLA, 6 HE9HIZE
i L 72 BRBEAOME R, 6 FICIZFHH L2 IREN M SO BIZIES > Tnwb 00, 9FFTIZIRIEEA
EOFEMELINERT SH I EANIIL 72, EEINLTEOSRIZ. WEOEMEZDOT A ¥ AR ime B WHENH
0. BHZOFREY W ClEEIZH > TERINLTHO MR 2 870 L 728 H£. 19884FEEH F TIXHAE L » b &URAS
B, BEEPLVFEE T TIETORAREDGFEETEZLIRETH 722 AL 720 ABFZEIL. KFEbid
A (M2)  GRBEFERD) O %25, RiE—BuELENIZE (25G010) OFEEIZ X D FEfiS 7z,
<FUHMERR. FEiE > BAED

IRTBF - WK - BRERBR+FTHIALTHEETIVORE

fEFGE BHOE. RIREL OKERERE) . R OKERME) . B B OKERRE) |

HAR—EL OKERME) . PEERD OKERRE)

Development of a three-dimensional coupled ocean-sea ice-lower trophic level ecosystem and long-blade
kelp model

H.Kuroda, T. Onitsuka, N. Shirafuji, S. Ito, K. Aoki, T. Nakanowatari

BHTHEEE TIZRAEF T I THREET VR RS L, SIRTTHE - Wk - IRIREEBRETIVICE > T4~
THEE L7z ALilEER RN R 2 R E § 5 -EMEE (1/250° ) ¥ Iab—arz%ELl., [ Uik
RSB TZ 27 bSO Y T OMBRER G 2O T TR ANR=ZETIVTHLNIZ L7,
502, Bl E OB X D IREB ORISR > 3 v T EBBROEY) R HESETVIEEN O TS S
IR, TI—h =K OEEFHIR I RO LR HE R 72 TV EELOfRE 2 R L 72,

HEKBELBHEDOBFRIRE KRBES LV ZTDEE

AERT AR, R BRI

Ocean circulation, water mass structure, and their variability around the Shiretoko area

T. Nakamura, T. Nobetsu

R LI, FEIRKOF K & Bl ERRR - AMEHREICREO T o b T EAREEEIZ B8
S, KEFREBOCELEATH L, 120622, BHFEMMAIIED C NFEARRORSE] & [Fiei 2
FEEIEAIH] oWz, BIO THEGRBECSHIROWIKIZES 2 228 ] & [HWKEEDPERRIZEG 2 b E
DFEADRKD ENTVWDH, TNHOEMEE T 4720, RSO WERESR &R EB L N0 LH 2<%,
AR, (1) FURIBECHEE=2 ) v 7iflofs:.  (2) JbEBR=d (FREMA) 0T Tk
FHIEITICO W T O 21T > 720

<FIHMERE . 2208 > RIEFH P e LB > 2 7 A

BT DR & BEERE

AR AT IS
Formation and development of a vortex pair

T. Nakamura

VIR O T AN IR 2T Ao xHIEEE L Tl S EEN T {720, TR Z A 721
KB DR EE B 2 B3 AR T, I OEKE ZOREMEERERICOWVTHIND  REE
b B 70 3 CORMEERR 2 ATV IR IS U 72D WIS E oW TR L 72
<FIHHERE . FiE > RIRFHAIT R H LB > 2 7 A

67



V . HEHE

TJU—=5 2 FERHBKEICE T 2HE - KBER7 O+ XDOREHA

B mE N, FEEBE BN & #dx SuRSE
Water and material circulations in the seasonal sea ice area in Greenland

S. Matoba, Y. Kurosaki, Y. lizuka

AR O FFH KB OWE - KEER 7O A ZHO LT L7720, 7= T R+ I 00 7812 C
20214 X D Bl 21T o T B0 WEAREEICE| &t &, BEIRGBUAIMG 2R L, 7— % 21572 IIRILVEET
FER L 72EKEMNOT—F MY FLd, /J—A T3 —F—K)ZVELOK - WEIEREZHS I, &
ELTHMLZ,
<FIHMiR%, FEESEERBE, A+ 270~ 777 1 —, KENAKL T2 E

BARKERERICE S 70X b7 57 —OFRETEDHEH

Bh#e mE AN KFERA RO S, #EHEE FILgER GuiEEsE KR |

e I HT LAX AL B ZE 58

Frostflower Formation Process in Seawater Tank Experiments
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canonical nucleobases in the carbonaceous asteroid (162173) Ryugu. Nature Astronomy, DOI: 10.1038/s41550-026-
02791-z (20260316)*
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1) Oba Y : Nucleobases and other nitrogen-containing molecules in samples from asteroid Bennu, European
Astronomical Society Annual Meeting, Cork, Ireland (20250624)

2) Oba Y : A possible connection between interstellar and solar-system sulfur chemistry, Astrochemistry on grain
surfaces: The Journey of Dust, Ice, and Sulfur in Space, Madrid, Spain (20251016)

3) Oba Y : Laboratory studies on the surface reactions of sulfur-bearing molecules on amorphous solid water,
Pacifichem2025, Hawaii, USA (20251218)
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1) ZhaoY, Nagashima K, Murata K & Sazaki G: Nonreactive Ambient Nitrogen Gas Significantly Suppresses the Growth
Kinetics of Elementary Spiral Steps on Prism Faces of Ice Crystals. Crystal Growth & Design 26, 1309—-1314, https:/
doi.org/10.1021/acs.cgd.5c01481 (20260115)*.

OfER
1) MHE—M  OKOBBERERTICIBIT LI 7 afiEl 54737 A, HARRREFRE 52(4):03(1-9), (20260130).
2) FHE—HE KSR R EOFHERE, TSHYH (2026), accepted.
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1) Murata K: Deliquescence revisited: a link between wetting transitions and the thermodynamic stability of
deliquescent films. 21st International Conference on Crystal Growth and Epitaxy (ICCGE-21), Xi' an, China
(20250805)

2) Murata, Ken-ichiro. Deliquescence revisited: insights from surface melting of ice. Ice at the Micro-scale (Ice2025),
Monte Verita, Ascona, Switzerland (20250721)
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1) Ohshima K I, Ohshima M, Ito M, Nakata K, Kuga M, Matsuno K, Yamaguchi A : Zooplankton diel vertical migration
and sediment resuspension detected from CEOF analysis of ADCP backscatter in the western Sea of Okhotsk.
Progress in Oceanography, 240, 103630, DOI:10.1016/j.pocean.2025.103630.(20251126)

2) Kuga M, Ohshima K I, Fukamachi Y, Ito M, Nishioka J : Sediment resuspension and its occurring conditions in
the Soya warm current region observed from ADCP backscatter strength. Journal of Oceanography, 82, 155-171,
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3) Imai M, Murayama A, Ono K,Yamashita Y, Suzuki K, Nakamura T, Ohshima K I, Mitsudera H, Nishioka J : Iron
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supply. Progress in Oceanography, 240, 103587, DOI:10.1016/j.pocean.2025.103587.(20251008)

4) Komatsu M, Ohshima K I, Mensah V, Nakata K : Mapping of sea-ice melting and net freshwater flux by sea-ice in the
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5) Ito M, Takahashi K D , Makabe R, Hirano D, Ohshima K I, Tamura T, Aoki S : Intense frazil ice production
promotes high algal biomass in newly-formed sea ice. Journal of Geophysical Research, 130, e2024JC021689,
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6) Nakata N, Kachi M, Shimada R, Yoshizawa E, Ito M, Ohshima K I : Validation of AMSR2 thin-ice thickness
algorithm for global sea-ice-covered oceans using satellite and in situ observations. Remote Sensing, 17, 171,
DOI:10.3390/rs17010171.(20250106)

7 ) Katsumata K, Aoki S, Ohshima K I, Yamamoto-Kawai M : Hydrographic section along 55°E in the Indian and
Southern oceans. Ocean Sci., 21, 419—-436, DOI:10.5194/0s-21-419-2025.(20250212)

8) Kashiwase H, Ohshima K I Ohshima,Tamura T : Development and validation of a global thin ice thickness algorithm
for SMMR. Journal of Atmospheric and Oceanic Technology, 42, 47-62, DOI:10.1175/JTECH-D-23-0097.1. (20250101)
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1) Ebuchi N: History and present status of JAXA' s spaceborne microwave radiometers, AMSR series, with oceanic
applications. Keynote address in the Pan Ocean Remote Sensing Conference 2025, Keelung, Taiwan (National
Taiwan Ocean University) (20250423)
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1) Tizuka Y, Matsumoto M, Kawakami, K, Sasage, M, Ishino S, Hattori S, Uemura R, Matsui H, Fujita K, Oshima N,
Spolaor A, Svensson A, Vinther BM, Ohno H, Seki O, Matoba S: Acidity-driven gas-particle partitioning of nitrate
regulates its transport to Arctic through the industrial era. Nature Communications, 16, 4272, doi.org/10.1038/
s41467-025-59208-0. (20250524)*

2) Ueda S, Ohata S, Iizuka Y, Seki O, Matoba S, Matsui H, Koike M, Kondo Y: Evaluation of sample storage methods for
single particle analyses of black carbon in snow and ice: Merits and risks of glass and plastic vials for melted sample
storage. Aerosol Science and Technology, 1-16, doi.org/10.1080/02786826.2025.2542900. (20250814)*

3) Suganuma Y, Itaki T, Haneda Y, Kusahara K, Obase T, Ishiwa T, Omori T, Ikehara M, McKay M, Seki O, Hirano
D, Fujii M, Kato Y, Amano A, Tokuda Y, Iwatani H, Suzuki Y, Hirabayashi M, Matsuzaki H, Yamagata T, Iwai M,
Katsuki K, Jimenez-Espejo FdJ, Matsui H, Seike K, Kawamata M, Nishida N, Ito M, Sugiyama S, Okuno J, Sawagaki
T, Abe-Ouchi A, Aoki S, Miura H: Antarctic ice-shelf collapse in Holocene driven by meltwater release feedbacks.
Nature Geoscience, 18, 1216-1223, doi.org/10.1038/s41561-025-01829-7. (20251107)*

4) Patterson M, Rosenberg C, Seki O, Yamamoto M, Romero O, Nelissen M, Sangiorgi F, Golledge N, Grant G, Arnuk
W, Keisling B, Naish T, Levy R, Meyers S, Sullivan N, Ash J, Kulhanek D, Romans B, Varela N, Jones H, Beny F,
Browne I, Cortese G, Sousa I, Dodd J, Esper O, Gales J, Harwood D, Ishino S, Kim S, Kim S, Laberg JS, Leckie R,
Miller J, Shevenell A, Singh S, Sugisaki S, van de Flierdt T, van Peer T, Xiao W, De Santis L, McKay R: Spatially
variable response of Antarctica’ s ice sheets to orbital forcing during the Pliocene. Nature Geoscience, 19, 182-188,
doi.org/10.1038/s41561-025-01840-y. (20260102)*

5) Ishii H, Seki O, Yamamoto M, Duncan B: New isoprenoid GDGT index as a water mass and temperature proxy in the
Southern Ocean, Climate of the Past. Climate of the Past, 22, 585-604, doi.org/10.5194/cp-22-585-2026. (20260312)*

6) Hou C, Griffiths ML, Hardman A, Seki O, Zhou A, Greene S, Patterson EW, Indriksons R, Ryan S, DaSilva M, Allison
M, Chen L, Li M, Bendle J: 3-OH-FA-and branched GDGT-based temperature calibrations from a transect of lakes in
the eastern USA. Organic Geochemistry, 105137, doi.org/10.1016/j.orggeochem.2026.105137. (in press)*

7 ) Ueda MU, Marumo E, Ohnishi H, Yabumoto H, Ushiyama K, Seki O, Makoto K: Vessel architecture as a potential
factor in tree responses to early snowmelt: Physiological trends across diffuse-porous and ring-porous species,
Canadian Journal of Forest Research. (accepted)*
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1) Fan R, Takizawa Y, Dharampal PS, Steffan SA, Chikaraishi Y: Carnivorous plants: unveiling trophic identity and
advanced nitrogen acquisition strategies. Progress in Earth and Planetary Science, 12, 40, DOI10.1186/s40645-025-
00714-6 (20250604) *

2) Takizawa Y, Choi H, Shibuya M, Park N, Dharampal PS, Steffan SA, Chikaraishi Y: Fractionation of nitrogen
isotopes in the enzymatic deamination of alanine: an insight into the quantitative evaluation of anaerobic metabolism
in ecosystems. Progress in Earth and Planetary Science, 12, 90, DOI10.1186/s40645-025-00754-y (20250930) *

3) Chikaraishi Y, Choi H, Park N, Takizawa Y: A compound-specific method for measuring the stable carbon isotopic
composition of amino acids: elimination of the effect of isotopic fractionation during derivatization. Progress in Earth
and Planetary Science, 12, 88, DOI10.1186/s40645-025-00759-7 (20250930) *

4) Park N, Choi H, Takizawa Y, Chikaraishi Y: Fatty acids as the main energy source in polyps of the jellyfish (Cnidaria:
Aurelia aurita) for survival strategy under overpopulation: insights from compound-specific isotope analysis.
Progress in Earth and Planetary Science, 12, 96, DOI10.1186/s40645-025-00766-8 (20251016) *

OFAFRIEE (BIZEE)

1) Takizawa Y, Position-specific carbonyl carbon isotope analysis as a potential tool to resolve scientific issues in the
fields of isotope physiology, ecology, and geochemistry. 3rd International Symposium on Isotope Physiology, Ecology,
and Geochemistry. Sapporo, Japan (20250618)
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1) Chikaraishi Y, Co-Organizer, 3rd International Symposium on Isotope Physiology, Ecology, and Geochemistry

(20250616-20)
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1) Corkill M, Toyota T, Nomura D, Meiners KM, Wongpan P, Akino R, Samori N, Yoshimura M, Townsend AT, Corkill
T, Lannuzel D: A novel probe to sample dissolved and particulate matter in sea ice at high vertical resolution. Elem.
Sci. Anth., 13:1, https://doi.org/10.1525/elementa.2024.00053 (20250408)*

2) Toyota T, Arihara Y, Waseda T, Ito M, Nishioka J: Melting processes of the marginal ice zone inferred from floe
size distributions measured with a drone in the southern Sea of Okhotsk. Polar Science, 46, 101215. https://doi.
org/10.1016/j.polar.2025.101215 (20251201)*

3) Sun Y, Nishioka J, Toyota T, Suzuki K: Determining dominant phytoplankton assemblages and their controlling
factors in the winter sea-ice-covered Southern Sea of Okhotsk and the spring open water through a multiple
analytical approach. Marine Environmental Research, 210, 107297. https://doi.org/10.1016/j.marenvres.2025.107297.
(20250901)*

4) Sun Y, Nishioka J, Toyota T, Suzuki K: Photosynthetic carbon fixation capability of diatom communities in the
southern Sea of Okhotsk from winter to spring as estimated using their rbcL genes. Journal of Oceanography. https://
doi.org/10.1007/s10872-025-00778-4 (20251007)*

OEE (BE)

1) Toyota T: Measuring sea ice from space. In “Reference Module in Earth Systems and Environmental Sciences’ ,

Eayrs, C.(Ed.), Elsevier. ISBN: 978-0-323-85242-5, DOI:10.1016/B978-0-323-85242-5.00023-3 (20260302)*
OEE (#E)

1) Kaartokallio H, Mundy CJ, Nomura D, Toyota T, Crawford A, Vainio J: Sea ice in Arctic marginal seas. In “Sea Ice
4th Edition: Its physics, chemistry, biology, geology and societal importance” , Thomas, D.N. (Ed.), John Wiley &
Sons Ltd., p.835-872. ISBN:978-1-394-21373-3, DOI: 10.1002/9781394213764 (20250806)*
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025-00719-1.(20250707) *

2) Cui, Tachibana E, Miyazaki Y: Conifer leaf wax acts as a source of secondary fatty alcohols in atmospheric aerosols.
EGUsphere, https://doi.org/10.5194/egusphere-2025-4483. (20251022) *

3) Miyazaki Y, Wang Y, Tachibana E, Suzuki K, Yamashita Y, Nishioka J.: Formation of marine atmospheric organic
aerosols associated with the spring phytoplankton bloom after sea ice retreat in the Sea of Okhotsk. Atmos. Chem.
Phys., 25, 18325—18340, https://doi.org/10.5194/acp-25-18325-2025. (20251215) *

4) Miyase R, Miyazaki Y, Irino T, Yamashita Y: Factors controlling the concentration of water-soluble pyrogenic carbon
in aerosols in Hokkaido, Japan. Atmos. Chem. Phys., 26, 2141-2159, https://doi.org/10.5194/acp-26-2141-2026.
(20260210) *

OFR Y RITLDF—HF A ¥ —

1) Miyazaki Y.: Session Convener, Biogeochemical interactions across the atmosphere-ice-ocean interface, BACO 2025

TAMAS-TACS-TAPSO Joint Assembly, Busan, July 2025.

Fx ¥ary7 (CHOIL Hyuntae)
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1) Takizawa Y, Choi H, Shibuya M, Park N, Dharampal PS, Steffan SA, Chikaraishi Y: Fractionation of nitrogen
isotopes in the enzymatic deamination of alanine: an insight into the quantitative evaluation of anaerobic metabolism
in ecosystems. Progress in Earth and Planetary Science, 12, 90, DOI:10.1186/s40645-025-00754-y. (20250930)*

2) Chikaraishi Y, Choi H, Park N, Takizawa Y: A compound-specific method for measuring the stable carbon isotopic
composition of amino acids: elimination of the effect of isotopic fractionation during derivatization. Progress in Earth
and Planetary Science, 12 88, DOI: 10.1186/s40645-025-00759-7. (20250930)*

3) Park N, Choi H, Takizawa Y, Chikaraishi Y: Fatty acids as the main energy source in polyps of the jellyfish (Cnidaria:
Aurelia aurita) for survival strategy under overpopulation: insights from compound-specific isotope analysis.
Progress in Earth and Planetary Science, 12, 96, DOI: 10.1186/s40645-025-00766-8. (20251016)*

4) Gu M, Yun HY, Choi H, Koo J-H, Shin K-H: Size-related and habitat-dependent trophic dynamics of Manila clam,
Ruditapes philippinarum, via bulk and amino acid isotopic signatures. Estuarine, Coastal and Shelf Science, 330,
109713, DOI: 10.1016/j.ecss.2026.109713 (20260113)*

OBEEHEE (EFN - 2EMNRED S KR II L)

1) Choi H: Development of compound-specific isotope analysis of monosaccharides: from technical challenges to
applications, , International Symposium on Isotope Physiology, Ecology, and Geochemistry 2025, Sapporo, Japan
(20250618)

OFR - DRIV LDF—HF A~

1) Chikaraishi Y: Co-Organizer, International Symposium on Isotope Physiology, Ecology, and Geochemistry 2025,

Sapporo, Japan (20250616-20)
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1) Schaefer M, Tabone I, Greve R, Fiirst J, Braun M: Projecting the evolution of the Northern Patagonian Icefield until
the year 2200. EGUsphere, 2025-4167, doi: 10.5194/egusphere-2025-4167 (20250929)
2) Beckmann J, Reese R, McCormack F S, Cook S, Bird L, Gwyther D, Richards D, Scheiter M, Wang Y, Seroussi H,
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sub-shelf melting and 2300 sea level rise projections. EGUsphere, 2025-4069, doi: 10.5194/egusphere-2025-4069
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4) Greve R, Staroszczyk R: The Smith—Morland flow law revisited. Zenodo, 18802437, doi: 10.5281/zenodo.18802437
(20260227)
ORRER
1) Greve R, Gaikwad S S: SICOPOLIS User Manual (v25.12). Read the Docs, URL: https://sicopolis.readthedocs.io/en/
v25.12/ (20251229)
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1) Greve R: Session convener, Modelling and Observations of Glaciers and Ice Sheets, BACO-25 (Busan IAMAS-TACS-
IAPSO Joint Assembly), Busan, South Korea (20250721-20250722)
2) Greve R: Session co-convener, Uncertainties in Glaciology: Observations, Processes, Models, 2025 American
Geophysical Union (AGU) Fall Meeting, New Orleans, USA (20251215)
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1) Kurosaki, Y., Matoba, S., Matsumoto, M., Yamasaki, T., Hendriksen, I., lizuka, Y., 2025. Characteristics of snowpack
chemistry on the coastal region in the northwestern Greenland Ice Sheet facing the North Water. The Cryosphere 19,
6171-6186. https://doi.org/10.5194/tc-19-6171-2025

2) Esashi, N., Sasaki, C., Suzuki, T., Hirabayashi, M., Iizuka, Y., Matoba, S., Fujita, K., 2025. Variations in aerosol
composition inferred from metal concentrations in the SE-Dome ice core, southeastern Greenland. Polar Science
101303. https://doi.org/10.1016/j.polar.2025.101303

3) Ueda, S., Ohata, S., lizuka, Y., Seki, O., Matoba, S., Matsui, H., Koike, M., Kondo, Y., 2025. Evaluation of sample
storage methods for single particle analyses of black carbon in snow and ice: Merits and risks of glass and plastic
vials for melted sample storage. Aerosol Science and Technology 1-16. https://doi.org/10.1080/02786826.2025.2542900

4) lizuka, Y., Matsumoto, M., Kawakami, K., Sasage, M., Ishino, S., Hattori, S., Uemura, R., Matsui, H., Fujita, K.,
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1) A. Iguchi, H. Hidaka, A. Ishibashi, M. Tsuge, Y. Oba, N. Watanabe, Methanol Formation via the Radical-Radical
Reaction of OH and CH; Radicals Undergoing Transient Diffusion on Ice at 10 to 60 K. Astrophysical Journal 998,
249 DOI 10.3847/1538-4357/ae381b (20260213)*

2) A. Iguchi, M. Tsuge, H. Hidaka, Y. Oba, N. Watanabe, Methylamine Formation on Amorphous Solid Water via the
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2) Tsuge M, Kitajima K., Watanabe N: Negative charge delivery in ice via proton-hole transfer. JSAP Review, 2026,
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3) 34the International Conference on Photonic, Electronic and Atomic Collision, Sapporo, Japan, 20 July-5 August, 2025
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Characteristics of natural remanence records in fine-grained particles returned from asteroid Ryugu, Journal of
Geophysical Research — Planets, 131 (2026) e2025JE009265. DOI: 10.1029/2025JE009265 (20260210)*
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