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4. Tunnel magnetodielectric effect: Theory and experiment, Yang Cao, Nobukiyo Kobayashi, Hiroshi
Masumoto, Applied Physics Letters, 120, 8 (2022 452 A 21 H) , pp. 082901-082901.
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28 H , %5 .
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3. Tunneling Magneto-Dielectric Effects of Crystalized Co-BaF, Nano-granular Films at MHz Frequencies, H.
Kijima-Aoki, Y. Cao, Y. Endo, N. Kobayashi, S. Ohnuma, H. Masumoto, The 14th Joint MMM-Intermag
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4. Relationship between morphology and soft-magnetic properties of Co-Sr-F nano-granular films., C. Wang,
Y. Endo, Y. Cao, H. Aoki Kijima, N. Kobayashi, S. Ohnuma, H. Masumoto, The 14th Joint MMM-Intermag
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ATOMIC DIFFUSION BONDING USING ALN FILMS WITH HIGH ELECTRICAL RESISTIVITY, A.
Muraoka, H. Makita, T. Saitoh, M. Uomoto, T. Shimatsu, WaferBond' 22 Conference on Wafer Bonding for
Microsystems, 3D- and Wafer Level Integration, , (22-Oct) , pp. 23-24.

. ATOMIC DIFFUSION BONDING OF WAFERS USING VARIOUS OXIDE FILMS, T. Shimatsu, M.

Uomoto, T. Saito, T. Moriwaki, N. Kato, WaferBond 22 Conference on Wafer Bonding for Microsystems,
3D- and Wafer Level Integration, , (22-Oct) , pp. 19-22. #ifF7m 3L .
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Shiro Satoh, Koichi Ohtaka, Takehito Shimatsu, Shuji Tanaka, Journal of Applied Physics, 132, 2 (2022 4 7
H 14 H) , pp. 25103-25103.

. Atomic diffusion bonding with oxide underlayers using Al and amorphous Si films for high optical density

applications, Gen Yonezawa, Miyuki Uomoto, Takehito Shimatsu, Japanese Journal of Applied Physics, 61,
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. Atomic diffusion bonding in air using Ag films, Yuki Watabe, Fuki Goto, Miyuki Uomoto, Takehito Shimatsu,

Japanese Journal of Applied Physics, 61, (2022 4.6 H 1 H) , pp. SF1003-1-SF1003-3.

. Bonding performance in atomic diffusion bonding of wafers using amorphous Si thin films with smooth

surface, T. Amino, M. Uomoto, T. Shimatsu, Japanese Journal of Applied Physics, 61, (20226 H 1 H) ,
pp. SF1002-1-SF1002-3.

. Thermal activation in microwave-assisted magnetization switching and its effect on the switching behavior of

granular media, Nobuaki Kikuchi, Katsunari Sato, Satoshi Okamoto, Osamu Kitakami, Takehito Shimatsu,

Hirofumi Suto, Physical Review B, 105, 5 (2022 422 H 25 H) , pp. 054430-1-054430-11.
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Saitoh, M. Uomoto, T. Shimatsu, WaferBond’ 22 Conference on Wafer Bonding for Microsystems, 3D- and
Wafer Level Integration, 2022 4F- 10 H 5 H , %5 , Schmalkalden.
Atomic Diffusion Bonding of Wafers using Various Oxide Films, T. Shimatsu, M. Uomoto, T. Saito, T.
Moriwaki, N. Kato, WaferBond 22 Conference on Wafer Bonding for Microsystems, 3D- and Wafer Level
Integration, 2022 4 10 A 5 H , %£5E , Schmalkalden. 7777418 .

Microwave assisted switching in granular media with continuous capping layers for interaction control,



Nobuaki Kikuchi, Katsunari Sato, Takehito Shimatsu, Osamu Kitakami, Satoshi Okamoto, Magnetics and
Optics Reresearch IInternational Symposium2022 (MORIS2022) ,2022 4£ 5 F 18 H , Je5f , /471 .

4. THERMAL ACTIVATION ON MICROWAVE ASSISTED MAGNETIZATION SWITCHING IN Co/
Pt NANODOT ARRAYS, Satoshi Mizutani, Nobuaki Kikuchi, Masatoshi Hatayama, Takehito Shimatsu,
Satoshi Okamoto, Magnetics and Optics Reresearch IInternational Symposium2022 (MORIS2022) , 2022
57178, %5, AL
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1. Nickel-aluminium bronze cast into 3D sand printed moulds: Kappa II phase and segregation of phosphorus,
S. Nusen, T. Chairuangsri, D. Morikawa, K. Tsuda, J.T.H. Pearce, Materialia, 26, (2022 4£ 12 H ) , pp.
101631-101631.

2. Coexisting Z-type charge and bond order in metallic NaRu204, Arvind Kumar Yogi, Alex, er Yaresko, C. I.
Sathish, Hasung Sim, Daisuke Morikawa, Juergen Nuss, Kenji Tsuda, Yukio. Noda, Daniel I. Khomskii, Je-
Geun Park, Communications Materials, 3, 1 (2022 45 12 H) , pp. -.

3. Space group determination and first-principles structure optimization of the A -site ordered perovskite-type
manganite NdBaMn206, Md Shafiqul Islam, Daisuke Morikawa, Shigeki Yamada, Bikas Aryal, Kenji Tsuda,
Masami Terauchi, Physical Review B, 105, 17 (2022-05-31 H) , pp. -.

4. Transmission electron microscopy of precipitation in fine-grained heat-affected zone of Grade91 steel weld
during creep exposure, Somporn Peansukmanee, Isaratat Phung-on, Bovornchok Poopat, John T.H. Pearce,
Kenji Tsuda, Sankum Nusen, Torranin Chairuangsri, Micron, 155, (2022 44 H) , pp. 103216-103216.

OEIFE &L

1. Nanometer-scale local crystal structure analysis using convergent-beam electron diffraction, Kenji TSUDA,
2022 Annual Joint Symposium Tohoku University and National Taipei University of Technology, 2022 4§ 11
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2. Study of local structural variations using convergent-beam electron diffraction, Kenji Tsuda, The 39th
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3. Charge-orbital ordering in A-site ordered NdBaMn206 perovskite, Md Shafiqul Islam, Daisuke Morikawa,
Shigeki Yamada, Kenji Tsuda, Masami Terauchi, APS March Meeting 2022, 2022 -3 H 17 H , %35 .
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1. Atomistic study on simultaneous achievement of partial crystallization and rejuvenated glassy structure in
thermal process of metallic glasses, Masato Wakeda, Junji Saida, Tetsu Ichitsubo, Philosophical Magazine,
102, (Mar-22) , pp. 1209-1230.
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1. Anomaly of Linear Thermal Expansion Coefficient induced by rejuvenation treatment, Tomoya OSHIKIRI,
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Masato OHNUMA, Motoki OHTA, Rui YAMADA, Junji SAIDA, 18th International Conference on Liquid
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2. Creation of Three-Dimensional Relaxation State Gradient in Zr50Cu40Al10 Metallic Glass Through a
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International Conference on Liquid and Amorphous Metals, 2022 4F- 9 H 5, %55 .
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Preparation of Co-Oxide nano-composite films
and their magneto-electric effects

Hiroshi MASUMOTO
(Advanced Interdisciplinary Research Division/Materials and Energy Platform, FRIS)

Material that possesses both magnetic and electric properties has been demanded the magneto-electric
applications such as sensors and tunable devices. We have studied the tunneling magneto-resistance
(TMR) effect and tunneling magneto-dielectric (TMD) properties of nano-composite films that consist
of magnetic nanometer-sized metal granules and an insulator matrix. The purposes of this study are to
reveal the relationship between the microstructures, physical properties and these TMR and TMD effects
in Co-oxide nano-composite films. We have selected ferromagnetic Co as granules, and oxide as
insulator matrix owing to its high electric resistivity and good thermal stability. The maximum TMR
ratios of Co- ALLO;s film was 8.2%. Interestingly, the Co content of the maximum TMR ratio in each film

roughly corresponds with the Co content which shows electric resistivity of around 10° £ Q *cm. On the

Co- AlO;s films, dielectric enhancement due to granule pairs were observed at Co content of 17 - 26
at%. Annealing makes the granule size larger and the magnetic-field sensitivity improved.
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Atomic Diffusion Bonding (ADB): Room Temperature Bonding of
Wafers for Creating Various Devices

Bt (olin AR 7 MEW - > R 7 L5HER)

JR IR AR L, VI R EMOBEEHNICERE 2%y ZEETIERL, 51 EHE [F—
HEPCHEAZHAICERSEDE S 2 L CERTEAT IHNITH . v CHEMDOME
PRIET, B, BB, SEEEHZEAERAEETH Y, ofiiomElE BiE
LTWw3, Kﬁﬁ®£&ﬁ%&bf ¥79, Zr0;, ALO;SFDM(LIE A V728 & RE% 7 |
T, HEOARHESTERICHET I2HEAEM L AV ITELZ[1]. 2hic kb, fibeh & ELAN
fufgk e I BN 7 e ﬁﬁ@%ﬁ#ﬁ Lot ¥, BEBEEZHAWEEAE SIC N7 —T
NAZADREBICH NS T & T, BAREOBKIIZHMERIL T 90% LA KT X272 L2152
EFohd, 5%Hd, KEAENOBELE 7 54 RFEREM e LCOREEZRY 72\,

SE X0

[1] T. Shimatsu, M. Uomoto, T. Saito, T. Moriwaki, and N. Kato, Proceedings of WaferBond’22
Conference on Wafer Bonding for Microsystems, 3D- and Wafer Level Integration, 19-22 (2022).
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IREFEITEIC & 2T EORATEEHEN
HEH A (ERTT. JESREROLR L)

BF 71— 7 %M\ 2 R E BT (Convergent-beam electron diffraction: CBED)i% IC X
UIN %%nm%m%ﬁ%ﬁ5$$®%%km% Y MHATW S, $¢§ I, RS O E
B EMEESHT 2 B E LC, Az EUEErEcr VB e — 72 RE L
fOEDE%®ﬁ§%ﬁ%ﬁ5$§®%%%ﬁbkwﬁ@%AUt%%ﬁﬁ%ﬁwéC&T\
FLEF OWEE P HRAIC BT 2R T vy v vy v v 7O EZEENOK S e TE
%, ZoEH. TTORMIOIEARKEFCI 2 TEE ORI BEHENE 2, chbdate
— LY MCTWIT 250 CHERIEZITICLiIchs, BT 7 —T7DfE, 4 X, Bk
DIFHRITAE EHoBEREEE LTikd), iz e —L v + CBED MIEDFHE [M. Terauchi
etal., Ultramicrosc. 54 (1994)268] ICHHY 32, ZDHiETIE, a7 v —TiiES LR
ZABHE X TR 2R IZ. 7 r v REFE CHEASZHFOADEE L ) | FHE a2 X AN
IHFOHESED B, THFHB EOLE D RiH 5 CBED ME %153 % 4D-STEM %D JE & fif
WricER<d 5, —77C. KK TEIC XY FHRRRIZE KT 2 23, MPI I X 5364
PR AEH L CKIEICEHRERZ 8L 72, 2o X5 aTFiErzbhbBHEL W58
FETEHR 2 — F MBFIT (ICE% L. CaTiOs O FRMAXF LG ICHEH L 72,
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TEILWMEL T, [1] ARFERCTEH, LHEUGE OEE Z RS AE CBIE I N EA
Wi (Shear band) @ HifKII5R T & % Shear Transformation Zone (STZ) DI H HEEK L /-,

Zrss Al NisCusy, (at.%) B A 7 21 v F OFRAHE % B 22555 K P ¢ 2l inzh - Sudm il X
FCAMNEEE RV AT o728 2 A, BT AMEERMER L 72 £ £ RENIRAEIER L
FIRFICIEME D EE TR S N, DD STZ DIRRE L, BEHIRFED LK T2 2 L b o
720 [2] STZ DRFE X Poisson [b & ZEICBAR L T T, ZDMKICE b 7o THEMED GE T
plpHeonTEY, [3] SHOHERIZZOZ L Z#XFHFT LD TH S, STZHAREOHKIX
WML EI NG STZ OBV &ERRLTWT, STZ O FIEE)IC X > Th T 28O E
s 7o b AT (EE AT ZIHIL w2 LicokhdloTnd LEHEL I,
SE M
[171J. Saida et al., Sci. Tech. Adv. Mater., 18(2017)152.
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fbrET 2 HiED—28 LT, HhEAMICEB T3 TF Y F 74 MERZINH T2 02 H 3,
M EMICBITET VT
A Mo, Eith o
A TR DTSR IC D
BB, IMAIE LCHET

WEpF % 1T > T3, MiC
BREEA LI 5607
Y EZ A4 MEBRRILOE
PSR EETH 5, EEIERIMAIA RS A, TEHIRMIASFEL w2546 TH 5, H
BICARMAI ORI T T 2, S, BIMAIONEZ LT, SARHEHEICRE L 725
= PRE 3 5,
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7Ty E—=AY v b ORORRIHICHIT, ZANSIRERERLZ, Yy P Th &R
ZINBZFHERKDBREART V= A— 2 Miconw<, BEEMhRRYE, 4 &) 7E7
RO A TE AT & D ELFRIZE T, TV ICH % 2 DD K Edi % i > CHRYI 0 EH - 7]
BURC R B %2 i h X ¢ 72, BT — & LHRAELS, Yoy FOBEAEIALF —%
HEECTE72[1]e E-RCEHIASEBERICL > TEL 3WGOBEOHENS 2 & 2R L 72[2],
Yz b ORTORFICOWT, Bl BAENREIRA =X L E2FHA L 23]

SE ]k

[1]Y. Urata, K. Toma, S. Covino, K. Wiersema, et al., “Simultaneous radio and optical polarimetry of
GRB 191221B afterglow”, 2022, Nature Astronomy, 7, 80

[2] A. Kuwata, K. Toma, S. S. Kimura, S. Tomita, & J. Shimoda, “Synchrotron Polarization of Gamma-
Ray Burst Afterglow Shocks with Hydrodynamic-scale Turbulent Magnetic Field”, 2023, Astrophysical
Journal, 943, 118

[3] S. S. Kimura, K. Toma, H. Noda, & K. Hada, “Magnetic Reconnection in Black Hole Magneto-
spheres: Lepton Loading into Jets, Superluminal Radio Blobs, and Multiwavelength Flares”, 2022,
Astrophysical Journal Letters, 937, 34

KIF1A Z[RE & ¥ 3 BEEHREREDTF A H =X L
FERfA CEIRFRREBITIIER )

ATz BRREFEICOIZOVMELCE -0 TFE—X—X%7F KIFIA EIF A vV ZA—o3%—
77 IV —=—DE—X—F VX IETHENTY > 7 Z/NAOFTEME 2 k3 %, & + KIF1A
DZEFIL, KIF1A BhEMREE (KAND) &IEEN 2 M2 R B0 JHIK & 7t 5, KAND @

ZEEITIZ L A ED de novo TREGEKREEELETH 505, AR KIFIA € — X — OEEENE
B KIFIA to~T7u _—g8iffbick o CHEINE 2 E S IIAHTH o272, T2 TlI.

CRISPR/cas9 £fii % Fl\»C KAND OftHE 7 L% HE. L, & b KIF1A 28 5 A38h 2R 1 g

BT L7, SHIER L 728HRE T A TlE, ~7 n 4K, SeEAK L b IR
BT RALNT, EEETAEZHWAEZS Ly — - X7 ) —=v 7LD e KIFIA
OEENEEF MRS # 2 EAERFEE I Nz, o, FERMELRAKIFIA bk 5 ~7T 1
BT 22— ET T 5720 D invitto T v kA4 ZEFE Lz, ZTOMER, AEA
KIFIA iI~7 v " BRfE—2 —0@EE2E L KT X2 2 L23bd o7z, UL DT <,
e OAREE CRENRZ 2 D BRE S N,

SE
[1] Anazawa Yuzu#, Kita Tomoki# (# equal contribution) et al. (2022) PNAS 119 (32) 2113795119
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AW TIX, AEAK, BXUOTI7X~v2HWZ7 7 =L vNE~DBEBEIR T - 5 Fif
AT XY, BREEZERE LCHabonG 75— YHNERIC BT 3 REERLENFEED % DI
W s L OGS - Yo EFELZRBR L, —Miicidpkle LRI L 2 Wl RELY:
HORRZYMEZIER L 728 L witkRlE (A RENAEOHRY) ofthz Bfe 3,

2022 fFREIE, HIAERE E TICER L 727 7 — L VY NE~ D BB R T FH AR IC X B &K
NREEDOIEZHIEL, ARGR 72 X, BLUO T I7RX= 702 AT OLRR 2 ED T2,
ABAERK 7 a2 2B LT, ZEBBEKIEAKRD b s 7 nt 22K ofigts X 0vEshERl
~ANF, OSSN S L OCRBEEZ HRESI L, HANRGTOH 4 X L ichal t X 7 FEk
M o@EINEKRR T A2 ML LTz, —, 77X~7mxRCBLTIE, HAREERA 4
VHEEOIER A B L, HZKF ) T AAF VDAL O T 2{To 7z, BHEE T
FPUTLAFVHNET7 T7—L Y (Na'@Co0) DEME BRI X VIR T 2ICE ST
BY, %I XSRS IC X 2 BERGERITE L PR E 2D T» <,

Quantum materials for thermoelectricity and photocatalysis
Nguyen Tuan Hung (Creative Interdisciplinary Research Division /Materials and Energy)

Quantum materials, such as 2D materials or 3D semimetals, are a class of materials that exhibit
unusual properties due to the quantum mechanical behavior of their electrons. These properties emerge
from the energy applications, such as thermoelectricity, which can convert heat energy into electrical
energy, and photocatalysis, which can convert light energy into chemical energy. In this work, first, we
found that with 3D nodal-line semimetals, we can enhance the thermoelectric performance due to the
unusual density of states of the 3D semimetals [1]. We also found a new thermoelectric response, the
so-called thermoelectric Hall effect, in the 3D Weyl/Dirac semimetals [2]. Finally, by designing a new
2D Janus material, the so-called 2D Janus y-Ge2SSe, we found a high solar-to-hydrogen efficiency of
up to 28.78% for water splitting [3]. This is because the combination of features includes an intrinsic
electric field, high optical absorption coefficient, and carrier mobility of the 2D Janus y structure [4].

References
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[2] F. R. Pratama, R. Saito, N. T. Hung, Phys. Rev. B: Lett. 106, L081304 (2022).
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BHENATYVY FRFRRZICE B FFHEEEDOER
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FHIANA T Y v PRI RAZIC X 2EFHEEDOETICIHT T, 2022 FEIFFICUAT 3IHH
D T2, T3 HEHIAA TV v FR TR X OHNERTH 2IRAMREER A4 7Y v P&
BEIC BT 2 BEIRBED R RFIA 21T o 72, FEBERBERABRIC X > CHREMBELZ HELL . 1Ekk
HANTELRHRY, BFREIEE L 2R TH 5 2 L 2L L7 GRsCHEdT) , R,
BEEROBRA LD 2 27 2 2 OflilEZ & ® 57201, A X— R (ZEMICEZ) € v
P ERE L F RO E TV, BERAIFEZEEL 2= GRoCERT), RiZic, EHMNT
HHEERE O FHEIFICHE T T, NEDO - ERICX 3ETFERIC K 2 TR E ARG IBHE
(WFFEfsRFE « k) %BAME L 7=, #RsUE&H,: ElevationSpace & M6 CRAF % 0 FH Eil %
Hig 3 (FrardEft).

AERNVEEBMEIZAWEHRIALY— - EBITFR AT LDORF
TINWEE GOl e,/ Wk - = 4 % — i)

LEMWME RGN L 72 2B Ic I A TE Y, () X CTREBECTZ 2EEML OLEE M)
DORFE L (i) KO D) F v LOERBIICE T 2058 % ZifT> T3,

BB T 292 CIE, AKICEEEZET, MM LETT 77205 —
7L CEEM) ORXGHEREL, AAVBIEYTH S LiMn0s D NFEE D FAEIC
L7z, ABERIE Chemical Communications #s < a3 % K L 72[1].

KDY F v LOBERBINE HiF L 20158 <ix, FKEME & X0 2 Rk amEm %
FIAT 22 LT, MEYEHHO) FT L4 v 2—TL—ya v sz HRcglo TEIEL 7-.
AREFICOOTRFFT 2 HEFATH Y, EHPICER R T IE TH 5[2].
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R7x o - BTG RS2 SHIIEN AT A A vilgkdlE s 2 7 228+ 2 2 L 2 HIEL
T, BOBEAEEEZHEEL 72, AT DNA F ¥ 21 X 2 4 4 V@R ol | s X TA
TH D EERERIC X 2 4 4 VIBE ORI 2 vH. F 7 27— LEKIG - YEEERR S
KURX VAT —AMHGHEER & v 5 Bk 2R - AT — VO BIRZREG S g e~w T R
7= VEEIC X o TA F VL Z T 5, 2023 4 1 FICAIFERILFRMIZE & L CRADSEETE -
BEES CHRL 2B (111, AT M oEE L 22 b0Th Y, SEREME D
RIEVPHFFCE 5, AL DNA F v 2 v % H iz A 4 viERiE o w T b LFEPFFELE D5
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Exploring on sub-nano and single-ion magnetism
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WA A TOWUNEAZET L, BETHEMROREICEST 2 LfFIN 2,
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SN EY 2K 2 . A—or ) 22832 1CbBbo . SHESERATREL K
REZ R L £9. MidkkA i 2R3 riitiiie e 7 ) 7, MEHIEZ &2 SR h,
FrICHITRE D % BRI B A 2 S WA E T, AEEOFFRRERE. v avYa v ol
BEFAIC, WEMWRT 2 MO SRS LSS NG X vV BRRO A 0 =X 5%W
PICL728ICH Y £ 5, BETFORIIX. 7/ L DNA 2> 5 RNA ~DERIEROIRE &, %
D& VA7 BER~OBRDP O 20 £, L TETEDSRIEIC O W TRIE CHFgE 7 X
NTEXF LA, 2y 2 BHROMIEROECIC OV TIRIEEAEHESRENTE X
HATL, 22 TR T, MOREEMIGICE T 5 ) R Y — L& v 5 7 B 28R
ic 7~ L, BLFEEHCCERT 2 2 Lo, WM SRR X v o7 BER%E 7
77 ANLE L, BN clET 2 2T, 2V EFEROL L TEIR
MR R EAH I TV B E DL IR Y £ Lz, AW, MLk A]
HIZE VT, RNABRE 721 T < & v o8 7 HBIER S ER il 2 R7o 3 2 & 2 JEBiITR L
¥ L7,

WEMHEET % BCHED FO—FREEDOFHFHE
THEHER CHTREIRANRIFSERS, Ay - B0

AR YUY E 7 AR LAY OAEE & L CRIEE I - FEXE FEELRMEYTH 5, 1L
avtEEOFIEIcIIy 7t (HEHElD 1) PHvonz s, BifoWN#x»o0 7
FADTHBEEICFEEIN T EHNE T MERTH D, AR TIEY 7 F AT & £ OB
LAV DRIRN RRRTTE RS - KL 72, 7PV FoLERZERI ¢ LT, HE
sifrenE 78RR 2@ L, FilRRE D & 7 F A3 TGV O G FE IS L 7z,

I ORI O BIRAE L TEEI NS Y VR ) T AT ALEYL. BE
RIAFREPTI~ 7 Y THEAEEZ RS> 2 e o n 3 HP RAMLEYTH 5, S, V VE
MY AT ARGEZIERE S T RFBE LML, VYN 2 X7 A LEMY Y =K 2T v
DR L EBFER L 72, 3 5, FonALEY o NEE SRR O3 2 50 7= PR
REZ RS ZeZHOAIC LY, #fEHET P r P FF oV IicBT 208D EMEL 7= 2,

SE W

[1]1Y. Kudo*, K. Konoki, M. Yotsu-Yamashita*, Biosci. Biotechnol. Biochem. 2022, 86, 1333. (Selected
as journal cover, 2022 fF5fi 3 H)
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BT, eRFYVREREMT 5 FHEE IS L 2, — FIEEER ORI D AR <
Lo TRAET B ERIGIEOEIEREMTH Y . 2 OHHAIED b AL 10 nm RE D%
CIEIRAY I 2 ¥ o5 7 TR BERRATRECH 5. & A5 ¥ ¥ RAEO BERIC 1 H 7 SR 2 HEEK L
7z A, dEEHE L LT S5 BODIPY 2RI il & L CHRES 2 2 & 2 W5 2
IZ L7 ', ¥7-. BODIPY OB Co L 2 F ¥ v B HIEEE %S L €. K Fe 2O
SEIRIET 2 TR L 7 2 ARG ~EIHBER N L CHEITT 2 &5 & IcEH L. ERk
HEEE S & T ARG D & o s BiEMiEE R L7z GaCieEd)
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Mol. Sci., 2022, 23, 11622.
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T v R EAREWICHL 2T 52 L Th 5, BIIERE OfTEIRCERET % iz HARER
BT cofTEENAN L b, BEICED 2 TN ARHIOES 7 e A2 HL2ICT 57200
FAEER, 2 L CEEPE 7 — 2 oML, & 2lladbezT I rn—F T, ¥EN
SoWgEE & HE L CTHFTE R ED T B,

RAEFEIZ, T E TICHL 2T o 72 BEORITHER & IERE O MHBIRIRR (ZE 3Tk 1) (1
Fox, HEENRE LB FAELFEML -, BB & NP % B AR o X &
W32 FEEMLL, 7T —Z2ORUFITHEII L 72,

SE X

[1] K. Shiomi. Possible link between brain size and flight mode in birds: Does soaring ease the energetic
limitation of the brain? Evolution (2022) doi: 10.1111/evo.14425
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Biochemical analysis of KIF5 family proteins
TIER T GBI BT SEEt, A dr - BREEREIE)

KIF5 is a member of the kinesin superfamily that transports various cargos within cells. The KIF5 family
includes three proteins: KIF5A, KIF5B, and KIF5C. In a previous research, I have shown that only
KIF5A has a tendency to form oligomers among the family proteins. In this study, I further examined a
disease mutant of KIF5A. Mutations in KIF5A have been linked to familial amyotrophic lateral sclerosis
(ALS) through the mis-splicing of KIFSA mRNA, leading to the exclusion of exon 27, which encodes
the cargo-binding tail domain of KIFSA. My results showed that the ALS-associated mutant of KIF5A,
KIF5A(Aexon27), was more likely to form oligomers and aggregates. Notably, purified
KIF5A(Aexon27) oligomers displayed increased movement on microtubules compared to wild-type
KIF5A in vitro. These findings suggest that ALS-associated mutations of KIF5A are toxic gain-of-
function mutations rather than simple loss-of-function mutations.

[1] K. Chiba, K. M. Ori-McKenney, S. Niwa, R. J. McKenney. Synergistic autoinhibition and activation
mechanisms control kinesin-1 motor activity. Cell Reports. 39(9):110900. (2022)

[2] J. Nakano, K. Chiba, S. Niwa. An ALS-associated KIF5A mutant forms oligomers and aggregates
and induces neuronal toxicity. Genes to Cells. 27(6):421-435. (2022)

EEIRRERICHES 7R b oY A MEBIOARA
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Mk, fESHIRE. 27) THIlE O A nCTwd, 2 C, IMOBREEH > T v 3 Hlfia X
AN A A v CTH B EHFZONTE 2, HFE7Y THIIED R4 a&kElZzffoTna C
ERFhoTETEY, FRCHERICE T 2EFPEHINTW S, AIIETIE, vV RICE
WCZ VT —FETHET A IS A P OIEESAEERNICEE 0, MEIREE, FFicL Lk
IREFICIKS 2 2 &2 R L 72, T oGBS & — i3, @ OREER ORI, #E. HK
TER, MG, BEER) T L Tz, ARBICK D, TR eSS P EED M T O ER
HEEC BT 2 15%H o 25 fEHICED 2 2 L 3 HREX L5, RIFSEIL. Journal of Neuroscience &
ICHgE T L7,
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[1] *Tsunematsu T, Sakata S, Sanagi T, Tanaka KF, Matsui K (2021) Region-specific and state-
dependent astrocyte Ca?* dynamics during the sleep-wake cycle in mice. J Neurosci 41(25): 5440-5452.
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PI3-kinase IC & % ¥ 7 — - EMHEIEMRTFRY 7%l fsbz 7E D I D48
WAMRDERH  CRTRESER Al BT T2, A A B i)

FAFA b= 3-FF—F (PI3K) 1E., Mg, #iE, bk LicBb 2 EE g
BR#MEETH D, AWFFEIL. 77XMPBK@ﬂ@ﬁ7J~/FT%5p% oL fERH S
NTnrd o7z AP-2 fEHETF — 7 DBHFEL, TDETF — 72 PI3K OfiliEMEIER TR IC 27
FAYVERAFIVILEDBZVY R YA P =V REFEHT L EHLICL 2, AP-2 #i6
TF — 7ICERE RO p85 1. AWM ~ORE R ERE IR L. HESEHIE o Ml Hw bz & %
FREX®BZELO, p85E D AP2HEAEF —7ICX BTV FH A4 b —v 23, PI3K 25
BE2 O fRifE & o, Ml EZHI T 282 085 5 2 AR E L7z, /K. p85 1%, PIK @
ity 72 =y FCcH 3 pllo &AL, MlwEEZEICHET2HFThHELELLNT
E 7208, AWIIC K 5T, p85ICIZIFA 2 DDA H 5 Z L A S 27 - 72, PISK 23 H
%95V RIEIRBOMT 2 RHT 2 —Bhick 2 b o LAffE G,
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Natural human tempo and neurofeedback application
Sai Sun (Creative Interdisciplinary Research Division/Information and Systems)

People tend to have their natural tempo/speed in daily life activities (such as walking, speaking, thinking,
etc.) and spontaneous tempo variations in response to dynamically changing environments. Such a
delicate, flexible, and spontaneous process could be governed by intrinsic brain rhythms and the
harmonic communication between several brainwave frequencies, as suggested by our previous studies
(Sun et al., 2019-2022). Moreover, aberrant neural oscillations and coordination may give rise to
disorders in motor tempo control (i.e., tremor, slowness, rigidity, imbalance), as widely shown in
Parkinson’s disease. Based on our neurophysiological findings and their prognostic value, in which we
have established a crucial role of intrinsic personal alpha (8-12Hz) and alpha-dependent oscillatory
synchrony in representing spontaneous motor tempo and contexts-dependent motor tempo variations [1],
we further propose to examine the effects of individual alpha peak frequency (IAF)-selective
neuromodulation over the frontal-striatal circuit on maintaining and improving spontaneous motor
performance (i.e., motor speed, stability, and flexibility) among normal aging people using non-invasive
brain stimulation [2] and multisensory (visual, auditory, and tactile) frequency-tagging techniques. Our
study may lead to novel neurofeedback technology development to help people maintain a naturally
motivated state and slow down the motor and cognitive aging processes [3-4].
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Variational quantum metrology
Le Bin Ho (Creative Interdisciplinary Research Division/Information and System)

Quantum metrology is a measurement process performed on an interesting system to extract information
by coupling it with a quantum sensor. To achieve the quantum-enhanced measurement precision, the
state of the sensor must be prepared carefully and proper measurements must be performed. We propose
a solution using hybrid quantum-classical variational quantum algorithm for quantum metrology, called
variational quantum metrology (VQM) as shown in Figure 1.

(1) (2) (3) (4)
parameterization = sensing g parameterization = optimizer
o

] update new parameters l |

Figure 1. A hybrid quantum-classical variational scheme for quantum-enhanced metrology.

We address challenges in VQM, such as the barren plateau and noise mitigation [1]. We have developed
simulation platforms for future studies of VQM [2, 3]. These works shed new light on the examination
of quantum metrology through quantum circuit algorithms.
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The fabrication of SnS thin layers by a two-step method
Chaoliang Zhang (Creative Interdisciplinary Research Division/Device and Technology)

Spin-orbit interaction (SOI) plays a crucial role in spintronics. According to density-functional theory
calculations, monolayer SnS is predicted to exhibit an intrinsic out-of-plane SOI effective field.
Although bulk SnS can be fabricated using various methods, controlling SnS thickness to achieve a
monolayer scale remains a challenge. Here, we demonstrate two-step growth and etching methods,
which could control the thickness of SnS single crystal down to the monolayer scale.

In the first step, we synthesize bulk SnS flakes using PVD. A ceramic boat containing SnS powder is
heated to 650 °C within 20 minutes and held for 15 minutes under a steady flow of Ar gas, causing the
SnS powder to evaporate and deposit onto a SiO/Si substrate surface. The chemical composition and
crystallinity of the crystal are then evaluated using a scanning electron microscope (SEM), in
combination with energy-dispersive X-ray spectroscopy (EDS) and electron backscatter diffraction
(EBSD). According to SEM-EDS spectrum, the atomic composition is almost Sn:S=1:1. We observed a
clear EBSD pattern in SEM-EBSD, which indicates the high crystallinity of bulk SnS with (001)-
oriented single-crystal. In the second step, the grown bulk SnS crystals are etched in the same furnace.
The etching conditions are similar to the growth conditions, except that the carrier gas is N». N, gas can
etch SnS owing to its high reactivity at high temperatures, and the SnS monolayer is expected to be left
from etching because of its strong interaction with the Si substrate. We confirm the thickness of the
obtained thin layer with an atomic force microscope. The results indicate that a part of the crystals have
been etched to monolayer thickness. We believe our work will contribute to future spintronics devices
and the implementation of quantum information in layered semiconductors.
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Micro-mechanics of polymer particles under high strain rate
Bernard Chrystelle (Creative Interdisciplinary Research Division, Device and Technology)

How behave polymer particles during cold spray process? During cold spray process, micrometric
particles are propelled at high velocity onto a substrate. During the process, the particles are subject to
the influence of the gas pressure and temperature. In particular, during its less than 2 ms flight, a thermal
gradient will developed within the particle. Thus, before the impact and for a 60 pm UHMWPE particle,
a temperature difference of more than 50 K was observed using Computational Fluid Dynamics
simulations [1].

Such temperature difference induces a change in the polymer microstructure even before the particle
reaches the substrate. The high-velocity impact involving plastic deformation, adiabatic self-heating,
and energy dissipation increases further the particle temperature and induces even more change to the
microstructure. All these phenomena are needed for the particles to remain on the substrate. However,
it was without expecting on the high viscoelasticity of polymers enhanced by the particle temperature.
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Using Legal Ontology for Robot Ethical Design
Yueh-Hsuan Weng (Creative Interdisciplinary Research Division/Human and Society)

Traditional law-centered governance has been often questioned on its effectiveness and flexibility
toward emerging Al and robotics technologies. Hence, my research motivation is to consider an
alternative new approach on regulating social robots, called “design-centered governance”. The core of
my proposed design -centered governance is to use “soft laws” like IEEE P7000’s Al ethics standards
as the basis guiding robotics engineers to realize the ethical design by their responsible self-regulation.
There are many possible ways to implement ethical design into robotics systems. They are included but
not limited in value-sensitive design, human-centered design, speculative design, etc. In my study of
robot ethical design, I chose to use ontology and semantics web to model the section related to consent
from the Amended Act on the Protection of Personal Information (APPI) with a collaborator Enrico
Francesconi from European Parliament and University of Florence. The purpose of this legal modeling
on Amened APPI is to provide social robots a basis to realize Legal Human-Robot Interaction (L-HRI)
to occasions around issues of consent given in data governance.
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The mechanisms of logographic reading
Kexin Xiong (Creative Interdisciplinary Research Division,” Human and Society)

Logographic writing systems, commonly used in East Asian languages such as Chinese and Japanese,
employ characters or symbols to represent words rather than sounds. Understanding logographic reading
can provide insight into how reading works and can contribute to the development of education and
technology, such as reading aids and language learning tools. In the past academic year, our eye-tracking
research revealed that logographic reading is driven by character form overlaps, and phonological
information is activated even when not necessary for visual word recognition [1]. Additionally, I co-
authored a book that introduces undergraduate students to the psychology of learning and language
acquisition with other researchers in both Linguistics and Psychology [2]. The goal of this year is to
continue collaborating to gain a deeper understanding of how our brains represent and process language.
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L. AV %522 CFH /A r—ACTalrEr ) F NGB EEH T2 L0300 -
722l FbFEu Y ALEEEEAET 2 YEEB AR EFHALZAY Y P e = AT T~
WY Ty ZRROMFEE L 72[3], FibREEZ B T 2IAHA Y b= X T 7~ YN
H~DEHPHIFCE 3,

[1] S. [ihama*, K. Ishibashi, S. Mizukami, J. Appl. Phys. 131, 023901 (2022) (Selected as Featured)
[2] S. Iihama, Y. Koike, S. Mizukami, N. Yoshinaga* (submitted)
[3] K. Ishibashi*, S. lihama*, S. Mizukami, (submitted)
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ZIRREHERBE D 5 & < HHHRGFDRAXOEE
TS F G BRI TSI/ SElf R )

2022 FEE IR & SR ETIFZE L 2SR Eme W 72, 8, dIISHEEE L 72 T4E-1 4
R CHEEE T 2 GBI ER (fading AGN & MER) ZHEEHIVICIT 272, v 70
SDSS #—~ A TFHE I N IEBERAEL 1 7RI Z v, 50 KIRIZ & D fading AGN fEHH R A
DFRRICE 72, ZOFR, HADEETIEICLD 1 HEEFEHIOBEICHMLL 77 v 7K
—ABHEL T REZRE L GERL, BEKRKT 7 v 7k — VR DOKE DY) % Mk
TRRIFOY Y TAERERETZ 2 ENTER[], DD O & DO E.OICFET 2
EHERE DL T Iy 2R — N ~DHAEERDOTETH 3, BAHIZZFDOZDRT — 1
DORANR—HHZ 2L KEORENEE 2 2 L ABEGHNICORB I N T B R, AHEFEHT
FZZD X RBHRFFBH NS, B LAERCEBOTADREET L BALNRT WS,
TAZHEGRWICPHEN TR P RABEZR T REERAL, 20 REELEEE
BEMICFEM L, EECHAILNRIMLIEKELTCWERTH L Z L ERLEZR2.

SE Xk

[1] J. Pflugradt, K. Ichikawa, M. Akiyama, et al., 2022, The Astrophysical Journal, 938, 75
[2] H. Fukuchi, K. Ichikawa, M. Akiyama, et al., 2022, The Astrophysical Journal, 940, 7

EHREARANDORAICAIT AT ERERORR
WA Feit CHTEIA BT SEE, Sesf iR )

ANLBEHRIZZ v 7 EONERERICERSBMBEAZEANT 2 2 LTI Nns, AL
EEEER T, NESHR L CE RS EMEOF S(BARB R L CT b o EEDR
IR 7 AL A ) & HAR RS & & C & 7z AR R (BE 38) o Bl A GRURT 70 SO e 1 s
RO YEEE EHAGDE S 2 EBARETH 5, 4 IZATEE#EEIC X > ThHaRIEF
FICNAT B 2dI L, Hillh NLeREEREORAEDL L. Z OMIENE AL E ©2 e
FHCRFFE L T\ B, REFEIZ, UTD 3 207 vy 7 P 2T L CED 7, OFREREITA
T&ERRZEONE,. QUTREBAL VvV E/BAELRVWZ VY NIE~OEBA T VIEET 4 + O
SRR EE OB TR BA LRV 7 LDK, chbohrs, FicEEo o
FEEREN A TR ICO VT, UTIcHET 5, FEEEFICREL COZRRRNICHET
LEMEBBMEL L 2 v o7 BoMAGbE 2R L, JCEENI A TS EEER ORI L
720 500 LA E > N T J@EERMIICICBEE T 2 550 A H 2 23, SLBRE TN T2 @B oo il 135
HDTRLNTWE, O ANLEEERITAKSBMEFATIIRT Z & 0k iliiEE 2 7
T2 EERHELIL Lz, X0 GEAMEEMNT O 7= o BHHEBB @ EME - =3 ¥ —
) & DHFEFIEIC X o T ALEBEHER OMEDHEE 21T o 720 F 7z R —Bh# (A4 -
BRIEHEIR) & O HFINFZE 208 U<, SEBEFE L 72 LEREN AN T4 IR R 23 av Rl B3I 7t
LBV TEEL [HEERST O R RN EME] ~CICHMETH S xR LT,
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i 5 Bl #REL 5 D 18 PRI
JTETET CHT U T SE i/ SEi SR 2

A4 FEEIZ, FEEPMARIE L ZRARE NI a— P21z BE I THW T, R
REREREOREMEILRY S 2L —va v E{Tok, ZOME, HEEIKMARYD 7
FRXA2ETNAEAOCTELZTEBIE L2 R THREEE2 R TE 2, BEARICITEL
BN O Alfvén AT LB OIS U DAY 1.2 10725 2 AR E N7z,

T 72, T E AT U TR RO SRR 1 22 S BUN 2 7 — v DR % N A 7= AR RS SR
BTN DIEMNT 21T\, O EBER 28 U 72[4]. 20 BREFR DT D #5 R, A ERARh R I
X o CEDOEIMFrENRESELT 22 L %R L7z,

SE 3R

[1]Y. Kawazura, Astrophys. J. 928, 113 (2022).

[2]Y. Kawazura, J. Phys. Soc. Jpn., 91, 115002 (2022).

[3] Y. Kawazura, et al., J. Plasma Phys. 88, 905880311 (2022).
[4] Y. Kawazura, Phys. Lett. A 443, 128199 (2022).

Topological defects in the universe

JEns  ESR CHrasal R 7E ik S im BB R )

A4 SRR ICTFHYIAIC B T 2 AHK M (topological defect) D XA - I 7 XI5
I %177 > 720 FRICFHEVIMICE T 2 BRI OB AL E D F A4 v 7+
— b, RUOFHEOD LI IEEICOWT, Y alb—vavyzHwEladnrz2iro
Teo FPAA YT+ —DWFICEL Tk, FEHYICEREINSE 4 v 7 — 27 ZFHlic o 3
2b—bt L, FHEEB BN 7 FABEoNI D EIpEER L, ZOME/HER
FERSCICE L FERAMESICEI S L7 [1],

72, FHODDOA Yy PV =2 BT 2Y I 2L —va v i, FHOBEYE O
LB 1ODFETAICEBENT, FHOD DL — 7OHREEIC X Y IHTE DK BV E 171 & % 30
Lo 2BOEVENERS NS Z ERBRLZ, BT, CoETMICE T 2 BERYE £ K
TR ADY Ialb—vaVIlEHILEDRMRYITH L, LI, 2DvF Y FITHNT,
FHAM 7 2 =7 P VR FFOE P ER S A TREME D IR L. RO T HEMNIC X 2%
AERTREME 2 E BIICBH & A L 72,

SE M
[1] N. Kitajima, F. Kozai, F. Takahashi, W. Yin, JCAP 10(2022)043
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RKAESTRANLVFXF—RRICEHT IIEGOHE
ARTRA: (OISR B 72 58 e S L TR 27 )

BKADEDFHTEIMHALRBIALF-BHRKPIREL TED, ZLORETHZALF—
DB T (FEHR) CH V<, —a—t )/ vozFHEI AN R T2E LT
WEEEZLND, REEIL, FIEE 7L 7ICHT 2 FEHEERE # Y < BRUR1]. JRE
BRMBE~OFHROMCH & EHEER]. L ERDHI WA VAN oD =2 — 1Y
J EHT XT3 B HIR[3]. v RN — R + OHEREE I IC BT 5 G EER4]. BEKT
T7v IR N~DREE T T A= b DA V<RIBS [S]ICRS 2 HEmi s 21T o 72, 72,
EX7I927F—AhbBHLTWAREKY zy P79 X<0idific B3 3 FERIIIIZE6]
KL T LAY Y =R %7, HAN - N Z2E0L DY 27 AT 4 TICHEB I L7z,

S 3k

[1] Shigeo S. Kimura, Shinsuke Takasao, Kengo Tomida, accepted by The Astrophysical Journal

[2] Yuri Fujii, Shigeo S. Kimura, 2022, The Astrophysical Journal Letters, 937, L37

[3] Kohta Murase, Mainak Mukhopadhyay, Ali Kheirandish, Shigeo S. Kimura, Ke Fang, 2022, The
Astrophysical Journal Letters, 941, L10

[4] Sara Tomita, Yutaka Ohira Shigeo S. Kimura, Kengo Tomida, Kenji Toma, 2022, The Astrophysical
Journal Letters, 936, L9

[5] Riku Kuze, Shigeo S. Kimura, Kenji Toma, 2022, The Astrophysical Journal, 935, 159

[6] Shigeo S. Kimura, Kenji Toma, Noda Hirofumi, Hada Kazuhiro, 2022, The Astrophysical Journal
Letters, 937, L34

FERERBIEIZEF Sr,Ru0, D R &' HLE R D&
SR GHTRUBAIRFSER, SEst iR )

SrRuOs DBIEERRF NT A — X BRERKE RFmON e o T i, BREXTY v
IO RA B & L CORER - WUEE R ~<2 F L OEBN BRI E R A 5 2 LI EETT
b5, WEIHEA~Z FVOBHNCIE T I PEFIRMEREL S S, % K OFEERFEE
DBEBINTE 0, EFRWAEREIEICHERE O ¢=(0.3,03) OIFBAER L VT
LEERIRD LT AR AN F —FEIBICE R L T2,

WL TIEHTHRLICHFE S L7 Tender X ARHHIK D ILIGIRMHIME X BRAEL(RIXS)REE [2] % H
W, Ru L WNH(~2838 eV)IZ B 1) % SrRuO, @ RIXS HIE %#4To 72, FEEiZ T=20K @
FAREIREECIT o 720 AST X MO % n WOBIET, ok X MUsEZ8ELAE 90 &
THIES 5 2 LiC & V. SnRuOs DR - WUBENEE R~ 27 P v Z iR ViEE) g - =4 F —
FHIE (<4eV) ICh/zoTBIAIL 7z, HIE X N7z RIXS A7 P AVIRIEEAEA L VEED X
Mz <. MERESEEZRT 70— FREROWEMELZ &D 2 &8 bd o [l
SE Xk
[1] H. Suzuki et al., arXiv:2212.00245

— 138 —



Utilization of “Buried” Carbon Resources by Interdisciplinary
Science between Organic / Organometallic Chemistry, Chemical
Engineering, and Biochemistry

st CRraeisal T FE il Seim A R

L &EED o ofiHNcET, XMRRBFER L L CHEHEZED ZRATA(RX X V)R ED
B RAVKFBCANA A~ ZA BRI ANICRE R D DL . S BRJEMA S L, Jfk
BBEVICTB 5 CO, &7 %, AR TEELANRT v v L E2MD 5 2o DRk E [HE
FIRFEER ] LEFRL. G (@) Ly AL 72Ly - BbF e v o 2 2B AR I X 2K
FHEFE L CoEEELEZHIEL VS, AMEEEIEICE Ve —XHROXR AL 4~ 2
DEELICEID L, Z2EH DL P REE DE W IIEIC G 2 2 BICOWTHHET 2 L & b i,
PIERHN 2 B & L 7= 3 & o HEFFE~ DB KM E OER "ITkh Lz, -8
MK ERE B L O CO, DIEHAL 2o T ML CEML., ¥2E»ZE L 7=,

SE Xk
[I]NEDO [#—Kv U %4 7 R FHEFEAMFAE A —K v )+ 4 70 KR
KNMERERZE H— R v ) I A4 7 VEAl o HB AR 7 ) Rt H¥

[2] Kiyozumi, T.; Kudo, S.; Mori, A.; Mizoguchi, R.; Tahara, A.; Asano, S. Hayashi, J.-i. ISIJ Internatio-
nal. 2022, 62(12), 2476-2482.

Continental Crust destruction
Daniel Pastor-Galan (Advanced Basic Science)

Plate tectonics movement is explained as the consequence of oceanic lithosphere recycling in subduction
zones. Continents are viewed as too buoyant to sink into the mantle. Our tectonic models and the Earth’s
history inferred from them are based on the continental geological record. Recent geochemical models
show that ~65% of the present continental mass existed by 3 Ga, but today < 10% of the continents are
older than that. This means that enormous volumes of continental crust have been cryptically recycled
into the mantle leaving no obvious record of their former existence. Plate tectonics do not take
continental crust recycling into account, and this is woefully partial. Studying lost continents is a unique
challenge that I am testing in the Pacific Panthalassa tectonic system, which provides our best
opportunity for testing for continental recycling as it records > 500 my. of subduction, continental
growth and, as I have been working to demonstrate, continental removal. | am using an integrative
Real X million years ago oodsSmmREly €T approach that combines new geological,

SR o / AN hemical and geophysics data, and

geochemical and geophy ,

jon
0@0“ \/\mm“] N ' Swimmer, onl G
S et L0 ) \,, S medim aitudes = € C
h

it & ... ~\_ Ocean crust subducton ¢ computing geodynamics. With this, I

3| %‘afés) Qv A4 Eary. 0 on ® ¢ Circum-equatorial © @ C . .

FD) A o e will be able to quantify the amount of
% G P W 5 continental crust recycled when it

e s . 1

s B S, Y happened through time-based resilient
/&) Walking, all latitudes ,s; v - @ o . 1 bl f . th
€ Conreabyocs oo N Bresaindy minerals capable of surviving the

\_ Continental Subduction 3 : . .

concor bising conenttarast oy 116 EBT Earth Our reconstructions  continental crust recycling process

for X million years ago

cC3: Continental crust recycled (lost)

(zircon, rutile...); locate the lost
continents prior to their destruction in time and space and include them into plate reconstructions to
identify the mechanism involved in cryptic continental recycling. I also plan to explore paleogeography
and global climate evolution and study their effects on mantle dynamics through modelling.
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Development of a temporal osteokine profile following diet-induced
obesity progression

Aseel Marahleh (Creative Interdisciplinary Research Division/ Advanced Basic Science)

Diabetes mellitus, obesity, and osteoporosis are manifestations of a broader syndrome entity termed the
metabolic syndrome. Osteoporosis is the most common metabolic disease of the bone and reflects a
defective balance in the process of bone remodeling. Bone remodeling is a metabolically demanding
event posing significant requirements on glucose uptake and requires a wholly functional energy
metabolism. As such, osteoporosis in the scope of metabolic syndrome can be viewed as a byproduct of
defective energy metabolism. Bone-derived hormones were shown to control appetite and feeding,
modulate glucose tolerance, insulin sensitivity, leptin levels and regulate beige adipogenesis and energy
expenditure. This projects proposes a central role for the skeleton in regulating energy homeostasis. The
goals of this project will be achieved by studying intermediary metabolism and bioenergetics of the
osteocyte network. Additionally, bone-secreted factors will be profiled at multiple -omic levels and
related to disease progression in a diet-induced obesity model.

FRFRFZERE AW TFTHROMR
LIFRIAGHS CRT AU TS s BE iR )

AL L, EEHER D O R I N 2R T OWIHFHERO £ 4 F I 7 23 258 [1]. F
DY F R DA BRI B 2 F9E[2,3.9]. X — 27 ~ & — BT B H%E[4]. A B
LHE5E[5,6]. BT DBELDIFTE[7,8]1% 1T 2 720 FFIC. BT AN F — DR T2 8L L T BT
BEEICEEY 2L —vavd B2 titkoT, FHEIA Vv IZIL—vavBILEDI I
BCEBPRBE ST L 72D 2 % B & 212 L 72[7],

SEXH

[1] H. Kitamoto, M. Yamada, JHEP 06 (2022) 103.

[2] K. Mukaida, K. Schmitz, M. Yamada, Phys.Rev.Lett. 129 (2022) 1, 011803.

[3] K. Fujikura, Y. Nakai, R. Sato, M. Yamada, JHEP 04 (2022) 105.

[4] T. Sato, F. Takahashi, M. Yamada, JCAP 08 (2022) 08, 022.

[5] M. Yamada, K. Yonekura, Phys.Lett.B 838 (2023) 137724.

[6] M. Yamada, K. Yonekura, Phys.Rev.D 106 (2022) 12, 123515.

[7] K. Mukaida, M. Yamada, JHEP 10 (2022) 116.

[8] M. He, K. Kohri, K. Mukaida, M. Yamada JCAP 01 (2023) 027.

[9] V. Domcke, K. Kamada, K. Mukaida, K. Schmitz, M. Yamada JHEP 01 (2023) 053.

— 140 —



8.3 ZEMAMRETOTSL (B4 FERTEE)

FRFIBIEREZAVW-EREARKINICK 2 RERIKROHER
(R2~R4 FEFBEHREET DT T L)

BER, R £ (FBRY 7 e v T 4 TISERT)

JR IR AR, (ECRITEVREREZ W CERTEAL Tk, Er &I 548
JEIC X 2 I EE DS~ OICHICRIE TS - 72, FEEIERE T v 77 LOXR%E %
Fas, () THEBLEZERL 2V 2 2EC&EELZ s Lk, KRNI
L0 THIEE LI A > o iR cR B A Bt X ¢ 2 AT RO E, BXU, QL

FHOWTERCEAT Z2H-ATERCO VT, FNEFNMELZERLZ. 20f%E, (DI
BRSO 5 ALO; ¥ SiO, Z A FLHNICIEK S 5 & L ITYI L 72[1]. 2)iZ, Y»0s,
Zr0,, ALOs, GeO, F DA I AL HEIE 2 F v 72 I BE A I L 72[2,3]. XHRICH#HIT 5.

SE 3k
[1] G. Yonezawa, Y. Takahashi, Y. Sato, S. Abe, M. Uomoto, and T. Shimatsu, JJAP 59, SBBCO03 (2020).
[2] T. Shimatsu, H. Yoshida, M. Uomoto, T. Saito, T. Moriwaki, N. Kato, Y. Miyamoto, and K. Miyamoto,

Proc. 7th LTB-3D 2021, p.51 (2021).
[3] T. Shimatsu, M. Uomoto, T. Saito, T. Moriwaki, and N. Kato, Proceedings of WaferBond’22
Conference on Wafer Bonding for Microsystems, 3D- and Wafer Level Integration, 19-22 (2022).
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8.4 WEAIEMETOT S L (B4 FERTRE)

BRFEREMUENT — 2Bz AWE:
B FELADREFEHERRDAEH

KT BEREE (BAEWHERD . BB @ CEBRID) . B3 Rk CEBRpD. &K &8 (R

INE BT F. A A VR EPEHICAVHAZEEOF ZEXI L L X, YD k)
BRI R EE I L, EDOLHLVORI T (BE - {5E) T2 TEL0o0?F ) AT —
NOMF G E CTw 2 JFEFEERR I, DT CEGEYE) » 0 &k (MEEEE)
T, WA CEEAKE ZH > T3, KIFFE Tk, n o v VBB NI TRAL
BRat % FTH B> 2 v 57 =1L v ([n]CPP) ZWIFENR & L7z, [n]CPP @ %
% He JRT2E@ET 2HEHRICOVWT, A4 vEL ) T4 EHBESHE 7227 FVEHE
R THZE L 72, SEATIFZEICHE 5 T NOSbFs Z (LAl & L CHWw, £ Ar TOKIGT
[nICPP*" DY 7 mm XA X VIgRERB L 72, B oN-BREHACZL 7 b e AT L —A F v
fick W SMcA A v ZOHEL, A A vEL) T4 EEBOHT% 300K & 86 K D 2 ffHD
He fRESUARE CTIT o 720 Z OFER. 5907 TS O 1172 [n]CPP™ & He Ji 1~ & D 2E Wi fs o 52
Bz, F7Y 7 b YEIECRD IR L R 1.8 % AN TR —EL 72[1].

SE Xk
[1] ¥ - PR - B3 - JS3 - K - B2, HARMLHEAH 103 HF4E L. K205-2pm-03.

BB R BREICESIANTOLERSHS R T L OEBFIRE
R (CERERTSER i - D)

AL, VRN ZE X B2 ~7 0 RfilaiEs LR e LT e o -BEEZAIFET 28
RueYIY O & LT, ZOBMFFEEZ L. TR 2 EHN 2 BESE 2 7 2 ORI
VTChZ e rRHIET, A DR ERERT 2R/ TH M0 — DL EE A R &
fI2b0TiERv, ZRICHEDLL T, & LR T o IRFIC, k& LTELE b,
FRFIE L WHEE 2 FHIRES CE 2 RN e 2 RET 2, CoRNEZRHT 2144 %HH
AT B 72, Filth 23 H CHAERICERFIE L oy 2 — v Iciid 3 2 RICHEH L 72,
ARNEREIIEICE b Tl hvicd Bb o3, MlIIER c RS (BRI 2,
Z OEN - BREGEICE MR ER o ~T rikichkT 2 e Ex b5, 2 TR TCILE
3. T OBEDEMNDOIX L DO & 2 EEMNICHNT L 72, Z Of5HR., K23 21co
N, BhE oBOWHIIEAEMNICHRLZ ML T 2 ERHL IR o7, £/, HWAIC
X 382 — VB O FEBEROMGHN 7 7 u —F & L CHCHKER 7% 05T 7 L %1
FL, COBEMETADL, X — v ORI IZMAEFR L oS O, 37 b b kg
WHEERAEETH S 2 EWRBEINE, 22 C, MIEBEHEERZ@RT 27201, 22
—t oMo B DB % EB/IVICFHGi S 2 FiEE ML L 72o UED S, ~7 1 B E
v AT L QBRI O B~ 7 BT R A R T 5 et TR 7,
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HEEtER R DRI & T DIGH

EHARR ORPEEHEERIFAIERD, RBEEZ (R¥BREIIZERD,
BHA OB T FERHR AL AR FERT)

[H]) W4, BEEETERE R ORISR TiEE LT, F/ M2 BOHICEA I EEE L, F+/ ME
SRR AR E 2 L W RARLE L RINT WS, A Cid, R, BRE, KEEA
fMichHseru—2F/ 77 45— (CNF) BXWEEF/ F &2 /BN v L (BTO) Ri{%
BWICHEEL, BONTMHROGIRFFEZBEIHL C, MHllEIc > W T FEREMA T,

[525%] ANLEIREHC CNF 3 XU/ BTO KiFD A7 Y —%REAL, BOMAREMSFEL /-
FRHICE Z BB Lz, £/, MOYHBLAERE2TAh VT2 TR VYRR
PR/, 2 LT, #5051 REE: & ol % 31 L 72

(R 2V > v %ERE L MBADF5RMAE X, CNF 3 X ' BTO % &4 A Lk % w725
ATRECEML 2. CNF LR ICOWT, @ e#EL, BEEshTtHd 5. 72 BTO
sk ICOWT, HEBERELREIT 2208 5 0B <H 5.

Neuronal mechanisms underlying the handedness x task
complexity interactions — behavioural data

NEGYESI Janos (Tohoku University, Graduate School of Biomedical Engineering)

In our study we aimed to reveal a potential interaction between handedness and task complexity. Our
previous results (Négyesi et al. 2022) indicated left-hemisphere specialization for motor sequencing
tasks, however, considering that motor memory consolidation is sleep-dependent, in the present study,
we performed a retention test 24 hours after the practice to clearly identify weather handedness interacts
with motor sequencing tasks with different complexity levels after motor sequence practice. We
supplemented our study with EEG, however, here I only present the behavioural data.

In line with our previous study, both right- and left-handed participants performed the motor
sequence task more accurately and with faster reaction time (RT) and movement time (MT) when using
their right hand, however, these appeared only in tasks with higher complexity levels. These results
indicate that left-hemisphere specialization for these tasks might be present only above a certain
complexity level. Motor sequence practice produced a similar magnitude of motor skill acquisition and
interlimb transfer, regardless of handedness. Moreover, RT improved at each complexity level through
time regardless of group and hand-dominance suggesting that the motor sequence practice resulted in a
similar level of motor skill acquisition and interlimb transfer immediately after the practice which further
improved the next day.

References

Négyesi, J., Négyesi, P., Hortobagyi, T., Sun, S., Kusuyama, J., Kiss, R.M. & Nagatomi, R. (2022)
Handedness did not affect motor skill acquisition by the dominant hand or interlimb transfer to the non-
dominant hand regardless of task complexity level. Sci Rep, 12, 18181.
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B2 /7 BOREHEICED CIERBELE O
RSB/ AR bt G s 15 R}

B A DAHAZIC JEAHAR N O REAHAR < & 2 il E - BARE P ICHEE T 2 & X v P EB L
yKﬂAf%éoiwm@aﬁmi\EW&%%@?%JzM&EP%%Wﬂ?%th/
D ANT v I X > THIfEIE N TS, AL, vr ) vigdrs ) ViR FEA T 2 “HHRIER:
BTN A YRR 7 72— (TNAP) " 2SR JEAMMO P E 2 RS 2 2 L 2B O 2 & L72[1],
LT AT, ﬂyﬂﬁ%d?i/@%ﬁﬁm XoEricEE L, BEcHE L v 5 EHER
WWHBAICHA LIE2 e mEINTws, KIfFETlE. COMREZFAMAL. 7 I /7 Bk
%ﬁM?é_a_;D@mﬁ BEJICHEA U, oA A 2 3 2 978 TNAP ofFfl %
HivE Lz, K7 a7 7 LK RICK 2Mthnre o FFRIC L D, RE L 72X v X7 ERLTS
EERHL, K2V NI7EPEBERET L~ T AD 1w A v MNECWIEE OFEZ I I
T2l ERHLNL Lz, SRIIERKICHSNOBG Z21T>o T FETH 5,

SE 3k

[1] Nagasaki A et al, Delivery of Alkaline Phosphatase Promotes Periodontal Regeneration in Mice., J
Dent Res. 2021.
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8.5 HEWEARTOSSL (SF] 4 EEKRTEE)
ZRTEMEICBITBRNR-RE U EES
B B (CHEISAI R SRR )

T 77 2RO LT 2 “RIUWEPR RV RS 2 2 L TRA ik
WTHEHZED TV, ERIKENTEREN- RGO B EE- 24 ArarF A F
(Transition-metal dichalcogenide: TMD)IZ R 722 XL —(7 VAT vV —v D K, K M) THR% %
NV T ADNERINST 204 7Y 7 4 @FABREEST S, Cok)aWEEZM5Z LT
He AV RMFEA LIIREEBMEN S LEZALND P, HICK 2R VERESLZ DN
A VR E W2 AEHIENICEI L TR b Twind o 7z, 4 1% Quantum Espresso %
W52 EIT X 5T ABy(A={Mo, W}, B={S, Se, Te}) D #iJ& TMD DL —, A VR, NV F
Fry 7ErHET LR TE L, MAT, ZOYWHICE T 2t- A VG %25HI3 2 7-
D DN T DOREE AT o 72, BRI ARMIEICEL T, SBAC VY S =R O T 4 v ¥ —1IK
. 7 4 7 v & OffiECIR KRS BB BEER 2 O 72 55l 22 BEER A Pl 2 fT o T &
7o, TR AMEICB L Tid, RAE L — ¥ —RI1T X 2 Ryeh ko FRESEHE 2
vrvEHll 21T 5 2 & TR-A Y VA ORI R BII 2 KB L 720,

NAXF /777 ) —DFHD
RKEEARTL =T Y T OERRM

filA Zgo CHraEisk AT IR el i pg Rl o)

WY x4 3 v 7 CHEEOARCEEZET S 2 EcE L, BT 2RO EZWS T
TLBRTEDL0, BAREZIILD L T 2RABEICKE CEHMNT 2 2 L 2AHffTE 5,
ZD X5 REHNICE T B A A ORFZEBHIE A By e L, 385 &ERA A AL 2z
Mgk > 2 7 L (Drug Delivery System) DRFZEREEMED O K £ CEIEMICHED ST
W5, DDS OfREMH & LT REE D MRE - AHA % 585 3 % PR IcEEH 2 AL L 72 Antibody-
Drug Conjugate 3% F 65, ZHICKR L <, [TRESMCEAEEOHTF /7 772+
—Di%iE ]| % -7z DDS D EINITHED LT Wb, 77 77 7 F Y —x, hIRMKL
FNEBICER e LU FAEIREY 2 — L HNET 52 L THEI NS,

ZDXDBRERDT., RUFZE CIIMAEIMIK T O NIMTERE D & v X 7 8 & 3 #NICE A
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Constructing natural tempo representation map and database
Sai Sun (FRIS/Information and system), Kexin Xiong, Chia-huei Tseng

Humans tend to have a natural tempo/speed in daily walking, speaking, thinking, and social
communication. That is the speed they prefer most and at which they can function naturally and
spontaneously with the least effort. Under a hypothesis that natural tempo could be intrinsic and
invariant to contextual influence, a battery of tasks varying from the motor, cognition, and decision
dimensions were performed to identify the uniqueness of natural tempo in each person and further the
commonality of timing mechanisms across states and task dimensions. A self-paced finger-tapping task
was performed to quantify the natural motor tempo, together with four cognitive tasks to quantify the
intrinsic cognitive speed based on evidence accumulation modeling among people whose ages varied
from 25 to 85 years old. We found that: 1) Natural motor and cognitive tempo are invariant across states;
2) Natural tempo is task-specific, given that no commonality was observed across dimensions; 3) Age-
dependent general decline in natural motor tempo; 4) Four factors (daily life tempo, emotion, sleep, and
social network) mainly account for motor tempo variations.

[1] Sun, S. (2022). Performance Generalization from Low-to-High Order Task. Journal of Vision.

[2] “State-space configuration of intrinsic motor and cognitive tempo”. Selected oral presentation.

— 146 —



9. BHLYIC
AMEF I 4 FEORNEFOEBRRE LT LD ZbDTH L, MEFOIERICH 7=
> Tk, DR SE3 H2 5 URA, 8. ACiHiZE S 2P OICHREMFELRIR L 72, I
HEE IR I REFEORBEL 21TV, ZFRMNICHET T Y 2 —F 4 —RIERIKELITS C
tzHIELTWw 3,

AHEFZ, ACiHMiZESZ I L, MEMBERE O 0 b LIRS L7z, FriCHE
J5 URA & X U'8HK URA I I3 RO Y #E0 %, BAFSERICRFHET — 20l o %
HUTEW 72, SV n=& A ELHILER L BT 3,

AEEEICOWT, 2o WIERZEITNTERCTH 5,
S 548 H

ik Fies

— 147 —



WL K2
YRR T v v T 4 THIRAT A 4 R ISEERGE
SH1 5 4F 8 HRAT

HORHiZE A% E
AR FeET R
Z B AREE S EER S, WA IR R
AR TR R, RIFOCIARHE 2
Jelm P PREE R T E R, R R
FIREIAI R R o 3 X Bh#. BERTRBhE







	表紙
	目　次
	１. はじめに
	２．本研究所の概要
	２．１　目的
	２．２　沿革
	２．３　学際研の活動

	３．組織と運営体制
	４．教員人事
	４．１　教員の採用および転出状況
	４．２　新領域創成研究部教員の公募状況

	５．予算の推移
	６．活動実績
	６．１　先端学際基幹研究部教員
	６．２　新領域創成研究部教員
	６．３　論文、国際・国内会議発表、受賞、プレスリリース
	６．４　研究力分析
	６．５　外部研究資金獲得状況
	６．６　若手研究者研究環境整備
	６．６．1　学際研協働的研究環境（FRIS CoRE）
	６．６．２　学部学生研究ワーク体験（FRIS-URO）

	６．７　国際交流
	６．７．１　国際交流のための海外派遣
	６．７．２　日韓交流プロジェクト

	６．８　学内学際研究の発掘
	６．８．１　領域創成研究プログラム
	６．８．２　学際研究共創プログラム
	６．８．３　学際研究共創プログラム
	６．８．４　学際研究促進プログラム

	６．９　学際イベント
	６．10　学際高等研究教育院との連携および学際研究教育
	６．10．１　学際高等研究教育院との連携
	６．10．２　学際高等研究教育院との連携

	６．11　広報活動
	６．12　社会貢献

	7．令和4 年研究業績リスト
	７．１　先端学際基幹研究部
	７．２　新領域創成研究部

	８．令和4 年度研究成果概要
	８．１ 先端学際基幹研究部
	８．２ 新領新域創成研究部
	８．３ 学際研究促進プログラム（令和4 年度終了課題）
	８．４ 領域創成研究プログラム（令和4 年度終了課題）
	８．５ 学際研究共創プログラム（令和4 年度終了課題）

	９．おわりに
	奥付
	裏表紙



