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7p-N101-2 HECOISAMITLAKELHMAS BETHE (2025 BHAS REFrY /R &AVFY)

YRATAFTITNLIVLY O ABEDO=HDELMF B RRE
Sustainable Electronics and the Acceleration of Social Implementation of Nitrides
ZK IMaSS OXF &

IMaSS, Nagoya Univ.

E-mail: amano@nagoya-u.jp

LA U U A(GaN)FRF @ LED % AWz AABEROAS TR T, Bt vl eI O % K27
Molz, GaN OICHIFFRNT A R E L2, /NT—F /3, AR RF 7 /3 A~D R,
HETLH LY ha= ANLREARBT= LY ha =0 ZA~OEE 2 T2 bF, NU—FT /34
E LT, BRI Si B EOBEEFBEE T DA IEAMELESNTEY, PCRAY— M T 4
/L - 88 AC 7 X 72 & L BICT DR )0 oTz, BiffSHH®EIZ, 2ok 5 /)&
VAT AZEEELR, BT ¥ FIABEIEZ LD LI GaN T A A B WD Z & T, kit
7 =22 % —M&EDC &R, EV AmEAERLET—F =B HA v N—F— RNUT T
HAMRET RN — LB EES A LN —2 =728 10KW ZB2 5IGHANEN S, BUkEb
RERBENIT AL 28GR S TH D, HlziE GaN iz AV 2854, T oMk IEER TiX
Si BARITHART I b EW, Filf, A FEFEmNOD L—HF =T 1 AT XD GaN Hpk U 1~
NEMERESL LTz, £To, T3 AEEO B X XU v VERT AN AERO 7 a2 a3 X |
DIKBEHEETH D, R, 7A AEEOREICITA#ERBIEAEMTHREESAVWL L TE
2o AHERILAYFEEHIASR D ORERE Ta A T v 7R bRy, &REFNTIE
bR LIRS E D a7 UERH T E X v v VIRRIEE LT 52 & T, T3 AT EY
A BLGERD T = S a R N e 70 1 TFICERTE %5, @E Y —F 31 20 /ERL 2
AN pn SBEARGE N MBI/ 5, (ERITT X X v VHERENS R THY, F—HLa AT
v T OREN DD, Fexlx, Si 73 AERIC—i 7 Mg A A U FEARINOMESLAZ B L TV
Do GaN [FA A AEANZ LD F A=V RRE L FHEIIA S TRV, 7EKIT 1300°CLL LD &R T
1GPa £ COMEESR T =— A2 ThN T\, FLTIE 1 [RJET =—/LE& Mg AZ/Lar 4
7 N7t AOMBEDET, Si 73 ARG L EHMOH D 7 7t A TORIT /A AR
Hk>o%H 5, GaN 7= WA XX Si 2t 40~50 FFiEN TN 5, ZD7d, Fid Si 734
ZBELLE 2 GaN on GaN /XU —7 31 28GEICHFIMNT 5 2 & T, IR EEZMza A M
U VINARETCTH D, A TIL, GaN on GaN /3T —F 3 ZBELEDK 2 2 MulZmi) 7284 O
B A AT D,
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7p-N101-3 HEOMEIE YIRS AKE LIRS HETHE (2025 BHAE RAFrV/SR &FVFAY)

AlGaN EXDBERIZ & S FHRESIZEHIH
Novel electrical conductivity control with large polarization charges in AlIGaN
HPAET O B, £ HRE. L F
Meijo Univ., Dep. Mat. Sci. & Eng., °T. Takeuchi, M. Iwaya, and S. Kamiyama

E-mail: take@meijo-u.ac.jp

1989 =D FH 4 LED FEBUZ L, (KIRHEFESREE I X 2 mhhE GaN B[ 11C, Mg IR L UMK
W RSP 21T > 72 p-GaN2] A K & 228 & /e Uiz, 30 4FLL Bkl L7 BIAE, TREEAMIS
JeFETFFEMIZHT T, ﬁ0p£MkwoﬁéﬂﬁE¢é 5eVULEDT A F¥ v v 7 p-AlGaN
DLEETHDHH, GaN IZBITH Mg DA F b/ F— (~100 meV) (2L, AIN TiFd722
<&H300meV L EESNTEY[BE], ZOF L TIERIRICHIT 2 EALERDKERRLTH 5,

Z DX 5 2RI T  AlGaN T 72 B I A R L7z oohi R— &2 27 &0 5 8T 1523 2010
EITHRE, %ﬁéﬂtw J& 25 A ABERNT K D 3 WRoe/r A s R EE AT IZ IEFL A SR S W 2 Tk
Tho, BUET YRALLED 0L — W — & A A — RIZR DB WHI & 72 o T D, Sriiides

TEWEAT LD, Bl Lz, Rl R—vr 7281 54 A bz R X — DR %
BICERETE 21T P TH D, 22T, TRNETIIHOMN—E L Z7OFEOMFRE LT, UTFD
OPFIET D & Fex ITBIR L TV 5,

(1) Mg WINZE - &z Mg oA A oAbz o0k [851 MEdE, ELLABER [4,5]

(2) Mg WINIARMEE B RPESE 2 7= 3 72 DIs, ool BRI IEFLASE R [6]
Wiﬁ\MNL74F%kyﬁﬁﬁ@ﬂA&@ﬂ%%%bé&\Mg%M%ﬁ%Lkﬁ@F~5y
T DOGE DI, R—NVRIEIZ L DIEFLEENHE SNDITEHEF-> TS, fEFRE LT, L)
D Mg WM ZAT, ot [ DEETHLZ LE2TAR— T HRNTH -T2,

Fex DT N—T"TIE, 2013510, QDEMMPIESRME, Thbbotm [Eif] ZAETHD &
WO NI TCRRRE AL L C & 7o, ZORIR, Tk, a2 7 MEZR EORKE{bbH Y . AIN
EUA R¥ ¥ v FHBER AlGaN B TH > TH, Mg iR L2V K— 2 7 DR T, 1X10'
em? Z 8 2 5 IEALIEE AR — VHIE THOLNED TN D, AR TIL, VA F¥ ¥ v 7 AlGaN IZ

D50 R— 0 7 OME LR RI%, Fox DT NV—TTHONTEREBNTT 2,

BEE - AW —IBIT, BHFEEARITSE S (23H05460) . BRfEE [HOH724E CO2 AUBREEMT A=+
O RAEIED 7= O D FFEFHE ] OFRETT,

SE#k: [1] H. Amano et al., Appl. Phys. Lett. 48, 353 (1986). [2] H. Amano et al., Jpn. J. Appl. Phys. 28,
L2112 (1989). [3] R. Ishii et al., Phys. Rev. B 108, 035205 (2023). [4] J. Simon et al., Science 327, 30
(2010). [5] S. Rathkanthiwar et al., Appl. Phys. Lett. 122, 152105 (2023). [6] T. Yasuda et al., Appl. Phy.
Express 10, 025502 (2017).
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HEQOEICAYEERMUETRMERS HETFRE (2025 BRHARE RAF VIR &FVF1Y)

FAXEY FEFEOYOTHENY
Diamond Semiconductors for Quantum Sensing
MPEXI' ORSEH BT EH BE'
Science Tokyo' °Mutsuko Hatano!, Tadashi Sakail

E-mail: hatano.m.ea28@m.isct.ac.jp

HAYELR, SIC, hBN 72EDUAR /Ry FHER P OBE KIS 5B A 2 &+
EyhELTHERT & e L, =3 —x b I =7 20 & B, ARG 5o @ E R, S
BITITFH - RIS VS T RER B COIS A HIFF TED, P THHEAVE R DOEFR —2EFHL(NV) &
AR IRV CZE I & IR A IR EF BN AT Iy 7LV RS R —
LERDO=NTFE—FNVEHURED) RE DR RZA 5, ZO7IS HFEEHITNEIALS, T/ A7 — VD
FTE NS~ 70 A — )V OEEGICEDET, Wi - B L O EREE 72BN T,
IR FERR R D R L T D,

ARG TIX A AVEVRE TR OWBERHE, YEREL ZEMEDBEL oM Bl e & F Rl =T
IOV TR D, SBI2, XA YTV R B2V ORMEETENLIZIGHEL T, oA R o
B, BT — 2L I = AR E D @R EE =) T EIRE LI T as AT EITHEITD
(Figure 1)[1-6],  [1]Y. Hatano etal., Sci. Rep. 12, 13991(2022). [2] A. Arai et al., Commun. Phys. 5, 200 (2022).

[3] T. Iwasaki et al., ACS Nano (2017). [4] B. Yang et al., Phys. Rev. Applied 14, 044049 (2020). [5] R. Kitagawa et al.,

Phys. Rev. Applied 19 044089 (2023). [6] N. Sekiguchi et al., Phys. Rev. Applied 21, 064010 (2024).

[EE] ABFFEI, (AIST), (QST). (NIMS) |\ LK, HUK. A SZBUERT, (FRUL Y EAE L RiFkZELD
LRIBFTED AR T, ABFZEIISCRHE Q-leap 71177 4 JPMXS0118067395 12k T ELI-,

Shallow(d-dope) Bulk H itaxial
Nano-probe « dia NV centers NV centers

Single
NV center

Sensitivity (/+/Hz)

1fT L | Life Sciences,
Solid State Physics
Materials Analysis

| | l l l l ]
Tnim 10nm 100nm 1um 10 um 100 um 1 mm
Spatial resolution

Fig.1 Scalable Applications on Diamond Quantum Sensors
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7p-N101-5 HEOMEIE YIRS AKE LIRS HETHE (2025 BHAE RAFrV/SR &FVFAY)

BEMHFBAERLET /N ADEHER

Recent Progress of Lasers in Nitride-Based Semiconductors
BEEZFIEHKARHE Wi FE
Nichia Corporation, Takashi Mukai

E-mail: takashi.mukai@nichia.co.jp

1993 2 4 LED 2N EHL & CLsk, Blu-ray O FEHR A L —V—DEIIZH\IT T GaN R
BR L — P — OB AT DI TN, 1995 4RI GaN RO L — W — X A F— NIZ L D
BIEA L —Y —FIRAHE STz, YOI, FaBNERRERET, B8 mW BETH- T,
GaN FAR D FEHRL T EHEERS LT A7 ADMERITHE, ) & Fan & bictiEsh,
Blu-ray™ Ol & L CTEML ST,

Z D%, L= — OB ITHFRAN DL HF A, FEA L VoADK~ B> T o7z,
488nm LD MW o 7 m—H A F A —Z =L, Fd LURE W ik LD Yz vz v o
=7 F—, HFOLEMKREAAG DY EEE R E WL —F—~y FT 1 M il
m b AL, ZHUBIFBIET CICRERTHEZR L T D, AIEEEER L —F— R & AP D
BWHUD, V=7 77 NVT 4 A7 LA IMLHRHRBIAZR EOT 7 ) r— a VEENEATE
V. L= =GOS bR ERPEIFINATND

AT, EROSEREA T T2 L RO L —F —F 1 4 — RO LA T DIl
TWb, HEEMOL—F—F A 4 — FIZZTIC 2 EH D, —DITH R TERFEOPEEFEC
X o THW S 417z Vertical Cavity Surface Emitting Laser (VCSEL) TH Y, & 9 — DI HAKRFED
B H #3212 & > TIHEH & 4172 Photonic Crystal Surface Emitting Laser (PCSEL) TH 5, Fx 1L,
7E.GaN & - RIZ X 5 VCSEL 3 K O'PCSEL OWFZERHFEIZHL Y #HA T %, VCSEL 1Z 312 VR/AR
72 & ORI A 0438 PCSEL 1M THB®O X 5 /e KA L—F — D538 TOISH I S
NTW5, WFnoL—F—4, HtES v 7LV oEnE R L ——COAERMNAETH Y . GaN
RPER L — = A F— ROFTI 2 ~DICHDBIER D b O EWiFRF s b,

M A OFEL TR IGHEHFE L — P —DBAFE DB SV T L 728 | ¥t L — ¥ — (VCSEL,
PCSEL) (2R3 2 Fx DRI DI ERERIZ OV THE T L TETH D,
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7p-N101-6 HEOMISAMIDE LHELMMAL WETFHE (2025 BHAZ RAFrY /SR 8AVF1Y)

BRERHASRBICHET S SiC FERDRELFFE

Progress and Future Perspective of SiC Semiconductor toward the Decarbonized Society
RAI, OK%k {Ei8, €F XE

Kyoto Univ., “Tsunenobu Kimoto and Mitsuaki Kaneko
E-mail: kimoto@kuee.kyoto-u.ac.jp

[IZU®Iic] FTHED SiC FERDOFERE LT S ZAHIFO#ERIZL Y, SiC /T —F /31 R
(MOSFET, > 3 v b % —[EEX A A — R)OFEANEHEICER L, KSR CHERE =%
ROPRENTWVS. SiC NU—PERPEENRIRILRT 5T, KRE L TEINICEE 2
AENILFE L CWA. E7z, SiC HERZ U —YEBA LA OIS #5720 O SR &
EE R LTS, AFEETIE, SiC XU —F /31 ADOHEREZMEL L2, SiC -8k ftsk
Y LEFEIZOW TR RS,

[SiC fEsLOAFZERIRE] B L7225 SiC 7 = TR AL & B b3 2, 200 mm £E 0 HifE i
SiC(0001) 7 = NI HIIREND X 21872 o7z, Z OBAE CTHAALRME A KIEIZRI & 41, 200 mm
P = NZBW T E BN E OGS 800 cm™? LU T, JEIEHEANIZFE2Y 200 cm™ LL RO 7 =/
DEAELL S L CAFTE S, £, TRAENELWVERZZT, SWEA 2y b2 EETRE
TEAZEDRHMEINTZ. Tz NIMLTOANL—Tw Ral ERREE LTHE-STWAD., X
YIVEEIZOWTHLREREOHEENDH Y, ET o 2A0WERL Y = INLEEOm EICLY, T
NA ZDPIARRZFIEEZ 3% 7 — KRMEEEIIERELTH Lem? 214 Flal>TE Y, 100 A %
DT INA A% BIFIBRE D TRETE 5 L 9127 o72. A&, 6.5~15kV #T /A A% 200 mm
£ 2 NTHREET DB, IKRE F—7BE Y = OIS THIESREIC e 5 & FRISS.
[SiC 78T —F 34 ZDAFZERI %] 600~3,300 V D SiC /XU —MOSFET & ¥ 3 v b % —[EEE S A
F— ROREHFEREAEATZ. LUy s SiC 28U —MOSFET (2B L i, Mg & EHEED
W CREN S, B2 0E, Hi O KR E U 600~1,200 V% MOSFET Ti, kL LTF v LK
PLOFBENRKE L, SiIC KKORT oy VAR TE TRV, 7 — MfblEE SiC O
FEICAFET DB E O KMIZ OV TIE, FEBE X OHEERFHFEIC X 0 072 2e o3 ke ST
HH00, 7 vl RIEEEOREICIZE > TV, T4 SiC OBERLIZ L > THREZ T T2
< SIC 7SV 7 AR ORI & BB E RN AR T D 2 LA RENTZ. ZRERRT 5 —>oD
FIETBAIH 7 e 2 TH Y, SRS E O & BEER ENER ST d. £, K
HEPOEFBIHEZHIRT 2R KOBERNPREOEEER THDLH I EVRREBIN, ZOREL
BT 5720127 4 FET DR SN CTHHERBEEOR L2 ER SN, £, FU 7 MEH
Z S BIKHT 572018, SiCIZBW T HBEAIE DN RA LI, BEMERE/ YT —MOSFET
DS S TWD., —J, BEECELTE, AR =791k, A A 7 ARMEEO L& \VWMEE
JEZEE, B LRSI ENREE 2D, Hax RWERPRF SN TS, NI R—FHICEEL
TiX, FEXBIEROERSEEN RS, REHEMOKRERERE N 7 NEE FICHEGEA-
HBAEBANTDHZ LICK ) RIBRSENER I N, &Tix 7 e BB L 5314 R—F 51k
Hl b HESN TS, AL T AN L& VMEEEZH) &R ICB L CQidthx ok
STV DD, AR RISR TR STV, F 72, BEMET A 2 TS89 7 SiC IGBT
B L TIE, 2027 kV#RDOFEFNFEIESNTZH DD, BT E X X2 v LR E O K aHIE<e
¥ U T FM, T AEEORR G e SHD M R EFRER S .

[SiC OHFHGH] SiC /RT —F S AHAB K E <R L7-D T, IFILEN BN ORI
W 28X NERA L TWAD. ZOREHN Si TILRBLIIC L2 EBERHE - IC K X 2R
N> B IR BN EEE A ] SO M i SR AE RS [R5 T & 5 . SiC JFET, CMOS % V7= JEAR I 723 500°C
iz HIRE COBENFEIESN TS OO0, EfMZ GO EErEIC T 2FRILE 7 RER
ThHD. —F, MREHREEEIC OV T Si Bk T 2 R B EN R SN, R DRETC
FHTOFMABHGFEINTVD. S HIZ, SICfGaETH OFRE D R IMa(ST Z25L72 &) R 72 & 71
BEHE—NFI)ERTZERALNTARY, ZhEFEH LEERERR T v PR EE A~
RNHIRE S s,

ABFFNC B IR T2V DRFIEE A LN —D 5 &, 3 L UL E O BRI 72 L E 7.
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SiCFBHEEMERO-HORBTO=TF) T
Defect Engineering for Ensuring Reliability of SiC Semiconductors
BAIK!, &KX, FETTvyZ7 A3 Ok ER !, RE B2 R 23
NITech !, Nagoya Univ. 2, SHI-ATEX Co., Ltd.3, °Masashi Kato'!, Shunta Harada?, Hitoshi Sakane?

E-mail: kato.masashi@nitech.ac.jp

U AT =3 R(SIC)Diffdk T, BTErsr HL O 1L — (b0 w K B B O R L
REEEERRF LD, KRBT LWHMEITH S, LRSIV ->TH, SiC D5HE
(IFER2AER D Z L ITHE L < | E IR T OB F AT HRNLOFEE KB & D KA
LHOREDILTVWD, —FH T OB KIS, 8RS L COBRICEREZ KT,
FRC R KBl SiC B REER IR 2 1T L €. REMNRMEESLES &R T, 0D
SiC ERE, PIZITABETISEDLNLSL IR 104 10 TFxu ) Ko7, REMEEL
AT D EHEMEMSI NN TH - 72, WDZICTHE TO SIC FEROFHMBIFICB N T, 2O
J& K Ba DILaEZ B < T2 D O FLA N R W S TE T,

FTAITR =R —A FEANE NS HIFNICE Y | SiIC fERICKEREDA A Z25O1F, A
KBfa & WO EERMERE R L W /S WRF YA ZDORMEZBEALTE, ZLTIE, 20K
KM DA FEE K OYLIEA M T2 Z & 2 R L7z, Fig. 1 Ic—fl & LTA A EAIRTY
b DL ANY T AL FUBEASI SIC XA A — ROEFERBREZO=L 7 b I xRy
oA B ERT D, Z OB TREWEENEE U728 K (Expanded 1SSFs) (Z7%243 573, Fig.
1@)DA F U FEASILTO RN OGS ITHEE RGN EEEH <5 — k., Fig. 1(0)DA A EA
SN ONBIFBI SR, FloA AU EAZROBILI 2 SI2 k) | BAIND KO
FEAHIET 52 & T A AN SIC FEROBEIC RS X RN b R L, 2
NHOFRERIE, BTN F—A F AT SIC FHEROMERE AR B AN B FliJE K DHR8R % 1
Z, BHROGEEZHETE DL ERLTWVD, ZOHMIT, /DS ARERMOBANRLY K

e D

NN T Y B RV | il
e veoscrs

EOE= X ME & ZRUTHED K,
boriarcs mwmmw
)

1M

't

i

PN AEES VAT & i B PPN (== il

U — - BE B R O PR % M A @

(NEDO) OB F ¥ (F¥EE
JPNP20004) DB &5 1F 7,

I

(b)
Fig. 1. Electroluminescence images for from SiC diodes (a)

without He ion implantation, and (b) with He ion implantation
1) T. Li et al., Appl. Phys. Express 17, after a reliability test. The dark regions in (a) indicate stacking
086503 (2024). faults (1SSFs) expanded by the reliability test."
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7p-N101-8 HSOMEI YIRS AKE LIRS HETHE (2025 BHAE RAFr/5R &FVFAY)

BRAE S ) 0 LT84 RDBK & TR
Current Status and Potential of Gallium Oxide Devices
KERAILABREL !, HEH#E2 Ol ER 2
Osaka Metropolitan Univ.!, NICT? °Masataka Higashiwaki':?

E-mail: higashiwaki@omu.ac.jp

Fe{b T ) 7 I (Gax0s) 73 AlX, £D 45eV L EEIFFIZRER AN Ry v SIS
PEIND . Si T AL ZFTE L, REHRT A RV REy v EEKTH D SIC, GaN T /31 A
b BE DTS AMERE (EE, (BB K, mWREER E) Z=FR LD 2R T v v ER
T 5, Elo. KRSV D RS RE Y = RUERRETHH 2 & b3 A M TOMAT
b D, 7272, FHEEMELE LTO Ga0s3 W5 70 FE B2 HRWENAH D ICHEb LT, £
DIFIE AR EEART S A AFIEFELCHE N DR ERB SN T od 272720, Ga0s T /3A
UL SIC, GaN T /31 ACBENE &5 TnD, L LAaRE, HRRFZEREOEY ERvick
D, 2D 10 HT Gax0s 7 /3 A AT IT IR L TE 7,

B Gax0s N7 v ARZ | XA A — KRR, EICRRT—RAf v F U THBRTOEREZ AL
TEMMINTWD, GaO; FEFRHITOW < D ITBEICHSL S, RE~DOEINBIER, £ LT
s U7e Bl 2 ool L7e il - ERMRICIT 727 S ZAREBHTE I > TS BEIZH D, L
ML D, BURITEKIR & U CRZECENLHTFEMERE &\ o 7o AR BT & 2 AFZEBR 38 25 R A1
HERTH Y, AT OTER IR L ITEIG IS, BT 2 FEMML - EEZEITIT T AR H) 7e
BRI E 720 E - TR,

KL VRT T LFEETIE, GaxOs ML, FERERE, 731 ZZERTEICE T D5
L OB ORRZFFIT 5 (1], GE T, Gay0s 7 /31 AT 5 EHMN OB SN TH K
5,

KA E TN T L2 EEREO —HBIL, BEHE ICT ERAEINOFERBE e =2 b
(IPMI00316) TR HARAE =BT S ZABIEHAT OIS - FiEFEE GE—H, F 0 GrREEAE
BHEE) ) OFEZTERL-bOTH D,

[1] M. Higashiwaki, IEEE Electron Devices Magazine 2, 42 (2024).
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7p-N101-9 HSOMEI YIRS AKE LIRS HETHE (2025 BHAE RAFr/5R &FVFAY)

BERERASIC/AT—FBHROREBRED—RZa—F3)
Trends of SiC Power Semiconductor for Electric Vehicles and Carbon Neutrality
() 254 XF79/80—-X O%H &
MIRISE Technologies Corporation, °Takashi Kanemura

E-mail: takashi.kanemura.j4y@mirise-techs.com

[ZF]

A=K =a— I AFEOFEBIZAT T, BEEOEI(LIZHT 5 TM< . BEV (BER
HE)H), PHEV (77274 A7V v NEXHEH), FCEV (PREHEM B EhE) 72 S oEH) =
DR NBHIZHEA TS, ZHHEBHEORE)S 27 AL, FITE—F, A 3—% Eilil)
RSN TR | 2oz bix, B, B m RICERET 2 BEERBEBEEE Th 2, #ilxiE,
A A= ZICBV TR, ZRETSI AT AR SR TE 2, L0 SRR B E ATHE
72 SiC /R U —ER O R S, BEIC SO BB B CTEDIVED T LW B, 5% SiC
PN ERI HEE B A DT ARE 20% 2 2 B RRESR CHRIERT S L Tl STV D

Bl SNl KOFEIZIK 2 A METH D, SICETITAMDOPERRREL T AT A MR HED
TBO, BEEY RN Z b KX MuIZiE, K2 R b ominE e v = S HR3
RARTHY, FHFFMRER LIC XL 5F v 7Y A XL A TH 5,

AEE T, BARICRT D SIC AU —HEEOBFE SRS, KRS, R R b - minE R v GG
i cdH 5 SiC A AEE B #dic, FERER EORY A2 h—Rr=a— 710
BELIEOTHENT D,

235 3CHk

[1] http:/newsroom.toyota.co.jp/en/detail/5725437

[2] https://www.denso.com/jp/ja/news/newsroom/2020/20201210-01/

[3] Power SiC 2025-Markets and Applications, Yole Group, May 2025

[4] Report by SystemPlus Consulting, The Applied Power Electronics Conference(APEC2021)

[5] T. Okamoto et al., “Development of 150-mm 4H-SiC Substrates Using a High-Temperature Chemical

Vapor Deposition Method”, ICSCRM2019, Vol.1004, p.14-19, to be published in Mater. Sci. Forum in
2020.
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Growth of Semiconductor type-I1 Quantum Nanostructures by Droplet Epitaxy
Yeungnam Univ. !, KIST?, KRISS®, °Jong Su Kim?, Jin Dong Song?, Sang Jun Lee3

E-mail: jongsukim@ynu.ac.kr

In this study, we fabricated InAs/GaSb type-11 quantum nanostructures, including quantum wells (QWSs),
quantum dots (QDs), and quantum rings (QRs), using molecular beam epitaxy (MBE). The QW structures
were grown using a conventional MBE epitaxial growth technique. In contrast, to form InAs QRs and QDs
on GaShb substrates, the droplet epitaxy technique was employed. For the formation of QRs, indium
droplets were crystallized under an As: beam equivalent pressure (BEP) of 1.5 x 10° Torr at a substrate
temperature (Ts) of 300 °C. Additionally, InAs QDs were fabricated at T below 100 °C under the same As:
BEP conditions.

The optical propertiess of the InAs/GaSh quantum nanostructures were investigated using
photoluminescence (PL) and photoreflectance (PR) spectroscopy.

To improve the optical quality of the low-temperature-grown (LTG) nanostructures, post-growth annealing
was performed at temperatures ranging from 650 °C to 750 °C. PL measurements revealed that the PL
intensity increased with higher annealing temperatures, indicating enhanced crystal quality.

In the PR spectra, optical transitions corresponding to confined electron and hole states were observed.
Additionally, Franz—Keldysh oscillations (FKOs) appeared above the GaSh bandgap, which are attributed
to the interface electric field between the InAs and GaSb layers.

These results demonstrate that high-quality InAs/GaSb quantum nanostructures can be successfully

fabricated using the droplet epitaxy technique.
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Wafer Bonding of Diamond for GaN HEMTs with
Advanced Heat Dissipation Characteristics

Naoteru Shigekawa
Department of Physics and Electronics
Osaka Metropolitan University
Sakai, Japan
shigekawa@omu.ac.jp

Abstract—We transferred a nitride heterostructure to a
CVD-grown diamond wafer using the surface activated bonding
technologies to fabricate a nitride/diamond junction and GaN-
on-diamond HEMTs. The on-diamond HEMTs revealed a lower
thermal resistance and a more suppressed negative differential
conductance in comparison with those of on-4H-SiC and on-Si
HEMTs made of the same heterostructures. We furthermore
succeeded in fabricating HEMTs on a 2-inch polycrystalline
diamond wafer. These results demonstrate the validity of
bonding of nitride heterostructures and diamond wafers to
realize nitride devices with advanced heat dissipation
characteristics.

Keywords—surface activated bonding, GaN on diamond,
HEMT, heat dissipation

I. INTRODUCTION

Nitride-based electron devices such as GaN HEMTs have
widely been used in the high-power and high-frequency (sub)
systems [1]. The temperature rise due to Joule heating, or the
self-heating effects, limits the performance of GaN HEMTs
[2]. The structures and methods for efficiently dispersing the
heat out of GaN HEMTs, i.e., minimizing their thermal
resistance, are, consequently, strongly sought for.
Nitride/diamond junctions are likely to provide the most
promising solution because of the excellent thermal and
electrical properties of diamonds. In this presentation we
describe the process for realizing nitride/diamond junction by
using the surface-activated bonding (SAB) [3] and discuss the
characteristics of fabricated GaN-on-diamond HEMTs.

II. RESULTS AND DISCUSSIONS

We transferred an AlGaN/GaN/3C-SiC heterostructure
grown on a Si (111) wafer to a CVD-grown diamond wafer
using the SAB to form a nitride/diamond junction with a 3C-
SiC//diamond bonding interface. We annealed the junction at
temperatures up to 1100 °C and observed no exfoliation in the
junction. We characterized the nanostructure of bonding
interface and found that the annealing played an essential role
in improving its quality.

We applied the conventional device process steps to the
prepared nitride/diamond junction to fabricate GaN-on-
diamond HEMTs [4]. The size of junction was 20 mm by 20
mm. Thanks to the thermal stability of junction, the source and
drain contacts were normally formed by annealing it at
~800 °C and the on-diamond HEMTs were successfully
fabricated. We also fabricated GaN-on-4H-SiC HEMTs by
bonding the heterostructure to a 4H-SiC wafer, as well as
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GaN-on-Si HEMTs. Note that the on-diamond, on-4H-SiC,
and on-Si HEMTSs are made of the same heterostructures.

We measured the temperature rise at the gate edge in the
area between gate and drain in the channel of biased HEMTs
using the micro photoluminescence spectroscopy. The
estimated thermal resistance of the on-diamond HEMTs was
~1/4 and =~1/2 of those of the on-Si and on-4H-SiC HEMTs
with the same geometry, respectively. The magnitude of the
negative differential conductance in the electrical
characteristics, which provides a measure of the self-heating
effects, was the smallest in the on-diamond HEMTs among
the three types of devices [4].

We recently succeeded in transferring the heterostructure
to a 2-inch polycrystalline diamond (PCD) wafer and
fabricated GaN-on-PCD HEMTs. We confirmed that the
temperature rise in the on-PCD nitride channels was
systematically smaller than that in the on-Si channels made on
the epi wafer [5]. These results imply that the wafer-bonding-
based nitride/diamond junctions provide a promising platform
for improving heat dissipation characteristics hence enhancing
performance of nitride devices for high-frequency and high-
power applications.
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Site- and Density-controlled Single Photon Emitters with Quantum Dots, Defects, and
Nanoparticles Coupled with Photonic Structures

Yong-Hoon Cho
Department of Physics, Korea Advanced Institute of Science and Technology (KAIST)
Republic of Korea
E-mail: yhc@Kkaist.ac.kr

Precise control over the location and density of semiconductor-based quantum emitters is essential for
advancing quantum photonic systems. In this work, we demonstrate site- and density-controlled
quantum emitters realized through three different approaches: (i) InGaN quantum dots (QDs)
embedded in GaN nanowires,!*! (ii) defect-based emitters in GaN grown on patterned sapphire
substrates,? and (iii) halide perovskite nanoparticles (NPs) integrated with with circular Bragg
reflectors.®] To enhance single-photon purity in high-density QD-in-nanowire and high-density NP
systems, we employed a nanoscale quenching method using focused ion beam irradiation,*®]
selectively suppressing emissions from surrounding emitters while preserving emission from a single
unguenched QD or NP in approaches (i) and (iii). In approach (ii), selective-area GaN growth was
carried out on the patterned sapphire substrate by using metal-organic chemical vapor deposition,
yielding telecom O-band single-photon emitters that operate at room temperature. Together, these
techniques address key limitations of prior methods and offer a robust strategy for integrating

site-controlled quantum emitters with photonic architectures.
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N-polar GaN-Based Heterostructures: Challenges and Opportunities
Tohoku Univ., “Tetsuya Suemitsu, Takeshi Kimura, and Takashi Matsuoka
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GaN-based heterostructures have a unique property that is so called polarization doping effect. It makes
GaN-based high electron mobility transistors (HEMTs) distinguished power devices for a wide frequency
range, from kHz to GHz, because of their two-dimensional electron gas (2DEG) with high mobility (~2000
cm?/V-s) and high sheet carrier concentration (>10'* ¢m?). Although almost all of GaN-based devices
developed so far are made with a Ga-polar material system, i.e., wurtzite crystals grown in +c direction,
N-polar nitride semiconductors grown in -c direction are paid growing attention since high-quality N-polar
GaN was successfully realized by metal organic vapor phase epitaxy (MOVPE) [1]. After that, N-polar
GaN HEMTs have been developed intensively for millimeter-wave power devices [2]. Since N-polar GaN
HEMTs consist of a GaN channel on the top and a AlGaN back barrier layer, they have an advantage to
achieve strong 2DEG confinement in the top GaN channel, which is beneficial to mitigate the short channel
effect in sub-0.1-um gate HEMTs that are commonly used for millimeter-wave transistors.

Growing N-polar crystals with a smooth surface is challenging. Typically, substrates with high off-cut
angles (>2°) are used while it has a penalty on an anisotropy in carrier transport property [2]. We have
achieved a smooth surface of N-polar GaN/AlGaN/GaN HEMT structures on sapphire substrates with very
small off-cut angle of 0.8° and confirmed isotropic device characteristics [3].

Some properties are still unknown for N-polar materials. For example, reported Schottky barrier height
of N-polar GaN is lower than that of Ga-polar GaN. We proposed a surface polarization charge model to
explain the difference in the barrier height between the two polarities [4]. The proposed model also helps
calculate the 2DEG concentration of HEMT structures with high accuracy [5].

Direct growth is not the only way to realize N-polar materials. A wafer bonding of Ga-polar surface to a
supporting substrate and subsequent backside process is another approach to obtain N-polar surface [6]. In
future, an integration of Ga- and N-polar materials on a common substrate will expand the opportunities of
GaN devices to, for example, complementary logics and power switches with integrated gate drivers.

This work is partly supported by JSPS KAKENHI 23K 17322 and 24H00425.
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Physical Reservoir Computing Using Artificial Synaptic Devices
Soongsil Univ. ! Hongseok Oh!
E-mail: hoh@ssu.ac.kr

Physical reservoir computing (PRC) is a new computing framework, which is developed

for energy-efficient machine learning of time-series data. Usually, a recurrent neural network (RNN) is
used for learning time-series data, which is powerful but requires high computational cost. Reservoir
computing (RC) is developed to address the intensive computational cost. In RC, a reservoir, composed of
fixed, randomly connected nodes, is driven by the input signal. Only the connections between so-called
readout nodes and output nodes are trained, while most of the connections remain unchanged. By
minimizing the number of connections for training, this approach can significantly reduce computational
costs. On the other hand, the performance is maintained comparable or even superior compared to RNN.
PRC is an approach where the digital reservoir is replaced with a physical system. Here, the energy
efficient Al can be implented since reservoir requires no computational cost. Any physical systems with
nonlinearity and fading memory characteristics can serve as a PRC reservoir, including mechanical,
electrical, or optical systems. Recently, PRC systems based on one or a few (opto)electronic devices have
emerged as practical solutions, thanks to their simplicity and compatibility with existing electronics.

In this presentation, we introduce tellurium thin-film-based photonic synapses and their application to
PRC. We demonstrate two important examples: a classification task of grayscale handwritten digits, and
prediction task of nonlinear dynamical equations. Our research can enable energy-efficient Al for learning

and processing dynamic systems in the future.
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Water-Induced Instability and Its Enhancement
in Field-Effect Transistors Based on 2D Layered Materials
Osaka Metropolitan Univ., °Ryo Nouchi
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The instability in the operation of electronic devices is a central issue in the development of feasible
applications. Low-dimensional nanomaterials possessing one-dimensional (1D) and two-dimensional (2D)
bodies are prone to environmental conditions owing to their high surface-to-volume ratios. Field-effect
transistors (FETs) based on 1D materials such as carbon nanotubes and 2D materials such as graphene are
known to be significantly affected by the presence of water from ambient air. Water-induced instabilities
have been understood by charge-carrier trapping within the channel and the ferroelectric alignment of water
dipoles, both of which are ascribed to the effects induced by the application of gate voltage (V). In this
talk, T will discuss the effects induced by the largely unexplored counterpart, the drain voltage (¥p), by
considering FETs with a channel layer of a representative 2D semiconductor, MoS,, as an example.

Figure 1(a) shows a schematic of the FETs with exfoliated flakes of MoS; as the channel. As shown in
Fig. 1(b), the MoS, FETs exhibit a V'p-induced shift in the threshold voltage (V) with a magnitude of 3.1
V/V. Drain-induced barrier lowering (DIBL) is a well-known origin of the V'p-induced shift in V. However,
the magnitude of DIBLs is typically less than 1 V/V, indicating the presence of other origins. The
V'p-induced shift is enhanced under high-humidity conditions and accompanies rectification behavior in the
output (/Ip—Vp) characteristics. These findings indicate that the instability is due to the voltage-controlled
adsorption of water molecules from the atmosphere, similar to the charge-injection barrier switching
observed in organic devices [1-3]. As shown in Fig. 1(c), the magnitude of the shift is considerably
enhanced to > 90 V/V by the deposition of FATCNQ molecules on MoS, [4], which is ascribable to the

water-capturing ability of the molecular layer.

(a) (b) Bare MoS, (c) With FATCNQ
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Figure 1. (a) Schematic of the MoS, FETs. (b,c) Transfer (Ip—V) characteristics of MoS, FETs (b) without
and (c) with FATCNQ deposition. These characteristics were measured under high-humidity conditions.

[1] RN: Adv. Mater. Interfaces 5 (2018) 1801261. [2] RN et al.: AIP Adv. 10 (2020) 075312. [3] Hamahiga
& RN: Org. Electron. 121 (2023) 106866. [4] Kii & RN: ACS Appl. Electron. Mater. 7 (2025) 5282.
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Contact Engineering in Atomically Thin 2D Electronics
Sangyeon Pak!
E-mail: spak@hongik.ac.kr

Two-dimensional (2D) semiconductors such as monolayer MoS:and WSe:have rapidly gained attraction as
next-generation channel materials for ultra-scaled electronics, owing to their exceptional electrostatic
control and atomic-level thickness. Despite their promising characteristics, high contact resistance and
Fermi-level pinning (FLP) at the metal-semiconductor interface still pose significant obstacles to achieving
optimal device performance and scalability. In this presentation, I will highlight the lastest breakthroughs in
contact engineering ranging from van der Waals (vdW) metal transfer, ssmimetallic and edge contacts, and
contact doping to strain engineering and self-healing electrodes that collectively improve carrier injection,
lower Schottky barrier, and enhance interface stability. These advances provide new insights in designing

next-generation devices based on 2D semiconductors.
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Fabrication of transfer-free graphene FETSs utilizing the catalyst metal
agglomeration technique with fine Ni patterns
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*Kkubo.toshiharu@nitech.ac.jp
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Graphene-based devices have been studied for next-generation high-speed electronic and optical
devices. Although there are numerous methods of synthesizing graphene layers, a substrate transfer-
free process that can produce graphene layers of good crystalline quality on insulating substrates has
yet to be established. We have previously developed the agglomeration technique for a transfer-free
process, which exploits the agglomeration of the metal catalyst on insulating substrates [1-4]. Transfer-
free graphene field-effect transistors (FETSs) fabricated on sapphire substrates by the agglomeration
technique showed proper drain current modulations by applied gate voltages [3].

Moreover, we fabricated graphene/Ni patterns directly on sapphire substrates through a self-forming
process utilizing the pattern-controlled catalyst metal agglomeration technique, which was
accomplished via a thermal annealing process of rectangular Ni patterns preformed on thin amorphous
carbon films on sapphire [4]. A few-layer graphene film was observed in specific areas along the
periphery of the preformed Ni patterns.

As for the improvement of crystal quality of graphene films, it has been reported that the quality of
graphene is improved by the precise control of the precursor exposure on the epitaxially grown Ni(111)
thin film in the CVD process [5]. Therefore, we used the epitaxially grown Ni(111) thin film in the
catalyst metal agglomeration technique to improve the crystal quality of transfer-free graphene films
and the electrical properties of graphene FETs. The quality of graphene formed using the Ni(111) was
better than those of previous studies. The quality of graphene became higher with increase of the
crystallite size of Ni (111). Furthermore, the field-effect mobilities were estimated to be 1600 cm?/(\Vs)
for holes and 1540 cm?/(Vs) for electrons. The mobilities were confirmed to be approximately twice
as large as those of previous study [6].

To synthesize graphene films with good crystal quality utilizing the pattern-controlled catalyst metal
agglomeration technique, we have tried to reduce the distance between Ni patterns. Ni patterns with
submicron-seized line-type spaces were formed by electron beam lithography, and graphene/Ni
patterns were directly fabricated on sapphire substrates. As a result, we observed few-layer graphene
between the Ni patterns; however, the electrical properties between the Ni pattern showed lower values,
which seems due to the fact that the Ni patterns were thin (200 nm) and thus agglomerated into islands.
Therefore, we have attempted to fabricate thicker Ni patterns. By using the thick Ni patterns,
successful formation of graphene with good crystallinity was achieved and good ohmic characteristics
have been obtained.
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2D materials beyond the limit of 3D bulk semiconductors
Hyesung Park '
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E-mail: hyesungpark@korea.ac.kr

2D semiconductors such as transition metal dichalcogenides (TMDs) have attracted considerable interest in
the quest to overcome some of the challenges associated with 3D bulk semiconductors.!!*! To substitute
transistor-based electronics that use 3D bulk semiconductors with 2D semiconductor materials, various
aspects of the development processes (e.g., wafer-scale synthesis, dielectric materials suitable for 2D
materials, patterning techniques, etc.) should be considered. Here, a facile strategy for synthesizing
large-area 2D materials and controlling their properties to achieve high-performance electronic devices
based on 2D semiconductors via liquid precursor-mediated chemical vapor deposition (CVD) is presented.
We demonstrate the synthesis of various 2D materials, including TMDs, ionic crystals, and high entropy
materials, by manipulating the composition of the liquid precursor. Through the incorporation of additives
and dopants into the liquid precursor, we successfully achieved both large-area thin-film growth and precise
control of doping concentrations. Furthermore, by depositing a liquid-phase transition metal precursor on a
pre-patterned Ni/SiO- substrate with sacrificial metal layers, patternable TMDs can be grown directly on
Si0; through intergranular diffusion process, enabling the fabrication of TMDs-based electronic devices

with promising functionalities.
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Fig 1. Controlling the growth behavior and properties of 2D semiconductor materials through liquid

precursor-mediated CVD.
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Modeling the brain's representation of abstraction and probability
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RIKEN Center for Brain Science
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Adaptive behavior relies on activity-dependent synaptic plasticity to sculpt internal models of the
world. I introduce two complementary frameworks for how the brain encodes abstraction and
probability. Regarding abstract representations, we first propose a three-factor plasticity rule for
nonlinear dimensionality reduction in a three-layer network inspired by the Drosophila olfactory
circuit. This rule approximates the t-SNE algorithm and reproduces experimental findings from fly
studies. Next, we describe a dual-pathway hippocampal model—featuring a dense, direct input path
and a sparse, indirect input path—where modulation of inhibitory tone toggles recall between abstract
categories and concrete exemplars. Regarding probabilistic representations, we exploit chaotic
fluctuations in a recurrent network to perform Bayesian posterior sampling. Trained with biologically
plausible learning on a cue-integration task, the network reliably approximates target distributions
despite chaos-induced sensitivity to initial conditions. Together, these models illustrate how synaptic

plasticity and neural dynamics could underlie abstract and probabilistic internal representations.

. K. Yoshida and T. Toyoizumi, Sci. Adv. 11, eadp9048 (2025). DOI:10.1126/sciadv.adp9048
A biological model of nonlinear dimensionality reduction

. L. Kang and T. Toyoizumi, Nat. Commun. 15, 647 (2024). DOI:10.1038/s41467-024-44877-0
Distinguishing examples while building concepts in hippocampal and artificial networks.

. Y. Terada and T. Toyoizumi, PNAS 121:18, 2312992121 (2024). DOI:10.1073/pnas.2312992121

Chaotic neural dynamics facilitate probabilistic computations through sampling.
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BEROHEBEBNIORLEZHED L ETRINTWD, ZOBEBHMEEZRRT 2 FEE L TEHEH —
R =7 ORENFEE SNTEY, 2nThb 7 el =a—aE/LT 4 v I — N7 =T 3R
TRWENELFERTE LD, TORAMEPHFIN TS, ZON— Ry =7 3l O =
2—FNFRy NU—7 TiER, ANAF T =a—FLRxy NU—7 (SNN)ZEMEFRELE L,
FOFERELT S a JEE RIS TVD

SNN [Z=a—arDHIESTHDL AL 7 (FK) OXA I T HHIHRHAT L LT,
DERDIEEEE LIT R D IE RPN A2 EZBTX B[], &L ICHBORONT VR T va—F
AT THY, AL 7 OFRERLNE Db DITFREMOIAL ST TH D, #HHTIZ, TR T
Na—F 4 o P RFEBRTAHFET LT XA LHERRICBIT AT T U AICOWTENRT 5,

TR ma—aENLT 4y A= Ry =T E SNNEZT Fu s A2 Y FEER (AIMC)

(CFEETDH 2 LT, BIREEE) COMELZEBT S, AIMC 1%, ety HEAEVMDOT
—ZBEITERT2E IR MRy 7 2 HT 27 —F%7 7 F ¥ TH D, GPU IZHA~K 1/1000

DEHNT Al HEFRPATRETH D, — 7, 7 v ZRIEEA OIEEEREN TR B, £ O%F
REHITIREECH D, WE T, TATY XA EN— KT =T ORI K D IEEERE O
B TVESL SNN OFEFAZ G LI =a—F vy hU—27 7 7 a—F 22N T b
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Fig. 1: Spiking Neural Network (left) and analog neuromorphic hardware (right).

[1] WA AR T T =a—F Ry NU— 7280 DR~ EFEME 71,159 (2019)
[2] Y. Sakemi+, “Harnessing Nonidealities in Analog In-Memory ~”, arXiv:2412.09010 (2024)
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Critical neurocomputation with spontaneous activity
HAEE! ©C BERA!
Univ. Tokyo !, °Hirokazu Takahashi'

E-mail: takahashi@i.u-tokyo.ac.jp

Unlike digital computers, the brain exhibits spontaneous activity even during complete rest, despite the
evolutionary pressure for energy efficiency. Inspired by the critical brain hypothesis, which proposes that
the brain operates optimally near a critical point of phase transition in the dynamics of neural networks to
improve computational efficiency, we postulate that spontaneous activity plays a homeostatic role in the
development and maintenance of criticality [1]. Criticality in the brain is associated with the balance
between excitatory and inhibitory synaptic inputs (EI balance), which is essential for maintaining neural
computation performance. Here, we hypothesize that both criticality and EI balance are stabilized by
appropriate noise levels and spike-timing-dependent plasticity (STDP) windows [2]. Using spiking neural
network (SNN) simulations and in vitro experiments with dissociated neuronal cultures, we demonstrated
that while repetitive stimuli transiently disrupt both criticality and EI balance, spontaneous activity can
develop and maintain these properties and prolong the fading memory of past stimuli [3]. Our findings
suggest that the brain may achieve self-optimization and memory consolidation as emergent functions of
noise-driven spontaneous activity. This noise-harnessing mechanism provides insights for designing
energy-efficient neural networks, and suggest a potential link between the emergent function of

spontaneous activity and sleep function in maintaining homeostasis and consolidating memory.

[1] A. Yaron, Z. Zhang, D. Akita, T. I. Shiramatsu, Z. Chao, and H. Takahashi: “Dissociated Neuronal
Cultures as Model Systems for Self-Organized Prediction.” Frontiers in Neural Circuits, in press
(https://doi.org/10.48550/arXiv.2501.18772)

[2] N. Ikeda, D. Akita, and H. Takahashi: “Noise and spike-time-dependent plasticity drive self-organized
criticality in spiking neural network: Toward neuromorphic computing.” Applied Physics Letters 123:
023701 (6 pp.), 2023 (https://doi.org/10.1063/5.0152633)

[3] N. Ikeda, D. Akita and H. Takahashi: “Emergent functions of noise-driven spontaneous activity:
Homeostatic maintenance of criticality and memory consolidation.” arXiv: 2502.10946, 2025

(http://arxiv.org/abs/2502.10946)
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Physical Reservoir Computing Enabled by Ion—Electron Spatiotemporal Dynamics:
Toward Sensing-Integrated Information Processing Systems
NIMS', ©OFE@ X&' K M’ & EEE, S TE' PE EHE'
FE R, B WM&’
NIMS !, °Daiki Nishioka', Wataru Namiki!, Kosuke Minami!, Genki Yoshikawa!, Takashi Nakanishi!,
Kazuya Terabe', Takashi Tsuchiya'
E-mail: NISHIOKA . .Daiki@nims.go.jp, TSUCHIYA.Takashi@nims.go.jp

W, T4 —7T7—=0 7T LD ET D ANTHGEADIT., AR E RIS 2157 K
PR Y BT — 7 O EFEIZL Y | SRR - AL EBL TWD, LV bITA
AL X, fERD Al TR BN hotz “ARIS LE” T5fx2>oH 0, - EEOSE
NEICEH ZHT-6 LTS, — T, ZhOOERBICIIARHAEGREMEE N 285 2
EIND, FRBAREMEOBLAICINZ, BV VY —ADROEND T v VTN, A~DFEE LN ST
HEA 72N AT TWD, ZOX D RIS kT 2 EHN kR & LT, W) ¥ —3H
(PROMVEH & TV 5, PRCIIMFLR M 2 DM X A T 7 A& dtHEERE L TGEMA L,
AR e =2 —F VR > b U — 27 OBEREZERINCRET 5 2 & TR ALICHARTE LA
WHB IR 2 ATHE & T A MAUHETETH D, ZNE TITHEEX RPERIC XL 5 PRC OFEFEA#
HEINTWERMN EERR L MEEORSIICHER H D . T A7 — )L CRIEERRER MR — X
PRC IR+ 72 MRBIGEL TORWVONRBURTH D, FRloT vy VEREZ KW T H5E6I12IE, &
BhER IR FMEREICIN 2 T, ISR O BMEEERECT A A/ NUL RSB L 72D, L)
ST, MESRICNIET 2 IERIEMECRRIER B & W o I I MALERE /) & e KIRIC 5] & 485 7= 7
PRC DOHEFAAHGR RO HAL TN D,

IHLTHROL b AT EEEM NIRRT DA 4 —T 4 U I X DA AR RE
JRETZDH L PRC OFfllA L LT, A A7 —T 4> 7 V¥ N—(UGR)ZBA% L7z, IGR (&
A T ANBER L BE RN DRSNS N T URAXRELTHY | MEHER OREIC L Y 27
IHEMIE L A T 7 R % FHRIIERLIENEA TE DL RAPRKRERFHHTH D, =& 2L, Li BERE
RE L XA TEY RFy U Lo TSN AER _EHE N7 o U AXHIGR IZBW T, &
— MNEEATNTS U THREA Gl 2 & 280 D HEIR B /X 2 — NS FE D LS T 7 AR LRI
S, UK T D I A A DRIRREC B O MEHALBREE ) % FERE L 725,

A TIL, 2R BRRIZHES < IGR OIS « BIEREECIE HALBEA B OFEHTIZ DUV THRIT
THEL BT, FREmE VT T AL ANDELNARERST — 4 % IGR TS5, &Y
VU THAR T o U Al T A ADREBIZOWTiEginT 5, ABFFEIL IST & & A3 F(JPMIPR23H4)
B L OV ISPS BHFFE(22KJ2799, 24KJ0229, 25KT17941) DX 1B %5 1 CTfT SN E LT,

[&&3Cik]  [1] G. Tanaka et al., Neural Netw. 115 100 (2019). [2] T. Tsuchiya et al., Adv. Electron.
Mater. 10 2400625 (2024). [3] D. Nishioka et al., Sci. Adv. 8 eadel156 (2022). [4] D. Nishioka et al.,
Neuromorph. Comput. Eng. 3 034008 (2023). [5] D. Nishioka et al., Sci. Adv. 10 eadk6438 (2024). [6] D.
Nishioka et al., Commun. Eng. 3 81 (2024). [7]. D. Nishioka et al., arXiv 2501.02813 (2025).
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The Path from Research and Development to Commercialization Accelerated by Digital Twins
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Deloitte Tohmatsu Consulting LLC
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KE D [SMART USA (Semiconductor Manufacturing Advanced Research and Technology USA) |
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[# 5] CMP(Chemical Mechanical Polishing)| X {38 {K 7' 0 & R |IZBWTEHETH LM, L ~b
DIBFRIZ DOV TITRF OISy 3%\, BRKLOTEEET) | FESDIEZDNTIK T DR < IR & 51k
FROSHFH SN2 EHERRNEBZ D0ERS D, Eio, By R 7 =77 Kl &KL
ArEBIRCERNE CMP IWRRICEHE THDH LB X ONDL0, RONTZEOFERIIFRIBE S
TNWDLDHTHD, IHIT, B TENFHREICLD CMPEEDO Y I 2 L— 3 Y OREDRI X T
WD D5 RRBRIN 72 N5 % o TV DT  EORE & B2 TWDHINE 9 NNIITEGmORMDE H 5,
INHLORMERE X, FRABRAT— L TOVI2b—ra rEEEIT> T, CMP RO I
2 L= 3 Y TEETREERICOV TR LEEREZRET S,

[GH5] 2 F8) /152351212 LAMMPS & ReaxFF J3[11% fv iz, 55— R 5R121T Gaussianl6
B ENVASP & v iz, BRRLOE) E 2DV Tid Elmer FEM % VW72,

(K5 - BE£E] K112, Cu OBRIEE & SiO: FERDHI > TV AT DY I 2 L— a VR &R
T, K2iE, K1 &R UREIOKEZBEA LR TH Y | JRETRIZRKOE I & - T Sio) 23l
DR Cu BRIEIEDBEENE Z > TWD Z N5, 7272 L, ZOFE TIIHAEOBEIFE X
FEEOWHEIZR T 20 =7 7 « WHENy FOME XLV EBMrEIRICREL TV D, EBRONIEIC
BOTITHALIENEBORETIESND Z ENBZ BN, EORENES D 0% A
b DI, W Ny K U7 7 i & ARRLIZ B 2 R R AR R A O TV D, £z,
FR b KB E 2RI L 723581k 2 20 RS O BRI TRVIBRRIZ DUV T, B R EEFHR & ReaxFF

[1] K.A.Roshan et al., J. Phys.Chem.C 125, 19455(2021).
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Analysis of chemical mechanical polishing mechanism

by molecular dynamics method using neural network potential
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T L, FEERELEICBWTEE R U 7R 2 W72 2 ) 0 R OWTEE AL AT 2 5
U —DBA%ET> T 5, BAFOIEFE T, Open Catalyst Project 2022 7 — % & v h & 228 L THEE
Lic=a—I03y NI—IRT vy VERWEDTE8NF Y a2 b— 3 SR T &17
o7z (Figl), ZAUT LY | BHEZRALZER) - BBV 2 ERENOHRINCT I 2 L— T D2 &N
AREL e T, TR, BUT LU AAKPTED X IZKIET 22O TOHMRABE B AL,
Ce-O-Si fii & DIEHL & 2 U 71 DRI IR 31T % /K IR IERR I DB EI 73] & 7212 72 > 72 The bar chart
compares the normalized frequency of Ce-O-Si bond formation (blue bars) and the rate of Si-O bond
hydrolysis (red bars) across surfaces (A-D) after ~0.1 ns of contact with ceria (111). We used the values of
the activity on the surface (A) as the baseline so that the value of the activity on the surface (A) should be
1. Bach bar represents the atomic-scale interactions for the respective surface, as depicted in Fig. 5., i £ 72
AN =X LOFFTICIB DT, BHAEEIRZEAL, I =2 b—a UEiR%E 3 RoTAIC A
T2 EBAMTH-T2, SIS, HHERNGIROTR IR - P ET B EH DT
52 ENTEFIE], T DOTFEE, ALFHEBITE 7 0t A ~OBRZ D | (LA E R

— D RICHEBR L, AN R EGE AN OTREER 2 RIS 7203 % Z E IR S D,

B Normalized frequency of Ce-O-Si bond formation
Il Normalized rate of Si-O bond hydrolysis

st |l

(A)

Fig.1: Simulation of silicon wafer surface being polished by Fig2. Abrasive rates of (A) flat surface, (B) doubled

(==l S R )

CMP slurry. SiOH density surface, (C) rectangular protrusion
surface and (D) mountaneous protrusion surface.
[1] Yoshishige Okuno, Teruo Hirakawa; Fukiko Ota; Yuuto Kurata; Akihiro Orita; Satoyuki Nomura, "Advanced Atomic-scale Insights into the
Chemical Mechanical Polishing Process with Ceria Abrasives using Molecular Dynamics and Neural Network Potential," 2024 IEEE 74th

Electronic Components and Technology Conference (ECTC), Denver, CO, USA, 2024, pp. 1251-1255, doi: 10.1109/ECTC51529.2024.00202.
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Processing Agent (7 — & 4LEH), 4. Data Analyze Agent (7 — % Z34T). 5. Solver Selection Agent (~/ /L-/N
—i3&4R), 6. Modeling Agent (% A % LET /VAESE), 7. Data Matching Agent (7 — % ~ > B2 ) |
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[1]1Y Sasaki, et al., ACS Appl. Nano Mater. 2022, 5, 7, 9495-9502
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for Semiconductor Production Equipment
¥ =1t SCREEN R—ILT ¢ YT R, (A X T LEPRAT 2, M KEHRER 2
Ofpt KEE' WX i EB AF' I8 ¥th' L£H 2 Fa €72 B #E:?
#® B oH xS
SCREEN Holdings Co., Ltd. ', Research Institute of Systems Planning. Inc.?,
The Institute of Statistical Mathematics 3,

° Takeru Nakamura', Mitsuru Yambe!, Shogo Kunieda', Yosuke Hanawa!, Hitoshi Kamijima?,

Toshiaki Shintani?, Shunya Sugiyama?, Yoshihiro Hayashi®, Ryo Yoshida®

E-mail: take.nakamura@screen.co.jp
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KT =2 OTHNCEL HAREXIGARETHD B X
B, Stk ERTHET VARV, DB 4
BT RRIIC R B Bt & T B O & CSGRE ol ¥

1.00 1.05 1.10 1.15 1.20 125

¥
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[1] fhAs i, 25 72 [ERSHYEPSETFIEEES, SRR 7 (3P ), 16p-K505-1 (2025).
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300 mm D1 /\ZRIFER /= 2D/2.5D Y7 U7 VDO EFE{ LIl
Strategy for 300 mm-scale production of 2D/2.5D materials assisted with AI

NAPRBIET !, kit 2 OB i&#,12 Pablo Solis Fernandez?!
Kyushu Univ. “Hiroki Ago, Pablo Solis Fernandez
E-mail: ago.hiroki.974@m.kyushu-u.ac.jp

T, 2 RTMRINRERTIL O NOZOXZEB SR E U THFAN (CRSIPNERZEDH TS,
TSTT UK R - )\ A ALY BLUOBEAKRISAEWSTZDE T, BBREBSY LIS A
B (TMD) (& 2030 FLABEDF v RILIFRIOBHMERH & U THFRMNER(CITON TS, Koo X
HREMRDER (hBN) (G Z<0 2 RO ZSISHI@REE U TEETH D ELEBIC,
BEH—F RN EHTINCADIIEEENRENTND, E5(C. INSOMREEAFENDETZ2. 518
TTMBEMBRIZOMIIZTSY R I A —LAEUTAREEKREL . SBOEEN B HFEND[1,2].

CDXSRA, FL(FKEESHKN AIRER CVD iEZZRAWNT, 571>, TMD. hBN OEET
INA RSAZFRLCHARZEIT DO CTEE [3-7]. &5(C. Cu(111)/B I 7A PERZRWNZIESF+S
)L CVD EZEWSHBEDHETER UcEmET S I T Akl [3] (CEDARERS Fr—
ZBUCERICAZBIBULUTEL [8]. 5. 2/2.5 RamBOERRILZHEE L TV TZHICIE #
BORBICELEFEST, G5, i, SEITOTAREL ORI RRHERENBELRD, FF(C, 2
RIEMBHFIRFLANILDEE UNDVRWLZE. (1) 2 RTE(CHRHMELTZ/\> RU O R, (2)EMO
20 Mg cHRE/AREHERM. (3) FHREPRBERXEOBRIGTHIE. REMBEL=N
Do

E2(F INFTCVDERUEEBI ST (CDWT, #inFEZFA L CHIRNREST—T

(UV =2 zZREFELTER (Fig. 1(a)) [9]. fCE. 2BISTI>DEBAEEZSY>DHE
WM F B ZHAH»ENE T, KEB(CIERETER I 2FEZRFEL TS (Fig. 1(b)) [4]. 5%, Al
Bt ORy MEEZEAENDEDZECKOT. ARMENSSICIMRITDEDEHFHFIND. 12
B KR 300 mm RT—ILTOEECZRIERAD L. 2/2.5 RAMBlOKRENAIEEE EBI(C,
RZEAMADTDIMKEN R RTHDIEERD.

2D
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Figure 1. (a) Transfer of 4-inch monolayer graphene from Cu(111)/sapphire to a SiO,/Si substrate with
the aid of the specially designed UV tape [9]. (b) Machine learning-based determination of the twist
angle of bilayer graphene [4].

(E& k]
[1] H. Ago et al., NPG Asia Materials, 16, 31 (2024)
[2] H. Ago et al., Science and Technology of Advanced Materials, 23, 275 (2022)
[3] H. Ago et al., Applied Physics Express, 6, 75101 (2013)
[4] P. Solis Fernandez et al., ACS Applied Nano Materials, 5, 1356 (2022)
[5] K. Suenaga et al., ACS Nano, 12, 10032 (2018)
[6] Z. Ma et al., Science Advances, 11, eadr8046 (2025)
[7] S. Fukamachi et al., Nature Electronics, 6, 126 (2023)
[8] https://www.2jigen-zairyo.co.jp/
[9] M. Nakatani et al., Nature Electronics, 7, 119 (2024)
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MR ERKORHE» T4 DR EX 2D
The detection of extremely faint electric field signals
supports our cultural society
HEEA - R fERE, B 251
Manager/Chairperson: Megumi Hirota, Naval Ship M&UEP R.C.
E-mail: kanjiken@nmurc.com
VURY T ARSI LT

i < AR BRI T 2 HIFITFIA SN D 0B LD B [F5LR, BRI AMME M
HOJRZRT TE /o, FIZITH, KPERE, ERANRIEICEY . TNENRRLBEN &
L2—HTCHBEBOIA T AND D, ZblE, HAEICREREMTET ONERHDLDT—HIZEL

THIEZFIT T2 2 & TEITOERSHIFFCTE 2,

AR T LT 2025 42 3 HBIROBRIFEZEA LI R 7 o T Kkep, AR, E3ELZER
BUSHEANO2BEAMIEEER) OB 2RBITH S,

Opening Remark

Technology for detecting extremely faint electric field signals in conducting
media has advanced independently in various application areas, developing
sensors, signal processing methods, and electric field generation technology.
Different challenges exist in application areas such as underground and
underwater explorations, and in vivo detections; meanwhile, underlying science is
common among them. This symposium is organized to present these challenges
together to complement each other’s developments and to forward a technological

advancement.

L

Figure. Applications of Electric Field Technology
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Radiated Electromagnetic fields from Subsea AC-cables

Dr. Peter Sigray' and Valentina Caradonna?
'KTH Royal Institute of Technology, Department of Engineering Mechanics, 100 44, Stockholm, Sweden.
*Universita degli Studi della Campania “Luigi Vanvitelli”, Department of Engineering, Via Roma 29 -
81031 Aversa, Italy.

E-mail: sigray@kth.se

Interest in electromagnetic fields (EMFs) from subsea power cables is rising alongside the expansion of
offshore renewable energy installations. These cables key to transmitting electricity from device arrays to
onshore grids are now the dominant anthropogenic EMF source in marine environments, yet uncertainties
remain in characterising their emissions and ecological impacts. Alternating-current cables generate both
magnetic fields (B-fields) and induced electric fields (i-E fields) that propagate into surrounding waters,
potentially affecting the marine environment. Traditional mitigation, cable burial or helical twisting, does
not alter biological exposure ranges. Moreover, existing models based on balanced three-phase loads
predict an exponential B-field attenuation, but our empirical measurements reveal a longer-range behaviour
arising from an unknown component. Here, we present a methodology for estimating subsea cable EMFs,
applying three models to high-voltage AC export cables of an offshore wind farm: (1) helical-twist theory
(Pettersson & Schonborg), (2) the same with an added 1/r term for the unknown source, and (3) the
untwisted baseline. Comparison against field observations demonstrates that incorporating the unknown
source effects is essential for accurately representing magnetic field propagation and assessing potential
exposure volumes for marine species. This approach offers a practical framework for evaluating the

environmental impact of cable electromagnetic fields.

Keywords: EMF, AC-cables, propagation, helical twisted cables, unknown source
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Optimisation of Submarine Platform Corrosion Related Signatures
ESCO Maritime Solutions® P.G. Rawlins?, S. L. Evans* & S Davidson'!
Email: Paul.Rawlins@ultra-pmes.com

Detectability of submarine platforms from corrosion related signatures pose a constant risk to
operations throughout a patrol. The corrosion related signatures manifest themselves due to
current flow between bare materials, coating loss from the hull, free-flood spaces and the
corrosion protection (CP) systems, both active and passive, employed to prevent corrosion.

In order to reduce the risk from detection it is desirable to minimise signatures resulting from
the corrosion process as much as is practicable. Minimising the corrosion related signatures
requires the ability to control current flow and hence submarines are fitted with advanced CP
systems. These advanced systems use actively controlled anodes which allow the current
flow to be moderated during a patrol thus reducing these signatures. In order to generate the
control signals required to be applied to the CP anodes to minimise the corrosion related
signatures, it is necessary to understand the relationships between the applied anode current,
the platform’s hull voltage potential and the spatial propagation of the electric and magnetic
fields.

The purpose of this paper is to describe the methodologies used to obtain minimal corrosion
related signatures and the modelling processes that are used to verify and validate that the
design solution meets the performance criteria. A description of the numerical modelling
process of the platform will be given, detailing how the models are constructed and are
employed to calculate the necessary anode and cathode effects to understand the corrosion
related signatures. It will be shown how the minimisation of the corrosion related signature
can be formulated as a canonical constrained Least Squares problem, and examples using
synthetic data will be provided demonstrating the process.
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BEL - BEOEHERAOENESMOMALHMEREICHT SR

Clarification of resistivity distribution in and around land/submarine active faults
and insight into earthquake occurrence
EERAE! ORE BE!
Univ. Hyogo! °Tada-nori Goto!

E-mail: tgoto@earth-univ-hyogo.jpn.org

AR, B b ME COBRSG OB - MATEANITE LERL TRV, BN & CTlt%e
EFo0H D, ZNETOBRAFESCENERICE > T, BREZZEOHRITMTARELLE
H (Ba/K=R) | T O DTGB PMRWN R (L) 2R 2 LnmbnTing, £2 T,
PR b HEZ 5 & 24 & B2 5TV DIEWTE 50 B2 U o TERIGBLRA - fftT 4 FEh
LC, IO R O RIS 2 fI b T 5 2 & B TEIUT, HARTID & B ORI EE G
HWETE, SOITEWEOIEEEOHEER ENRETH D LHIff S TnD,

ARFEF T, AT OLE L - VK TOEY « B E L E OB 7 — # Ot Sl 2 i 4 2,
B 2 1 TRE EIZOW T, ERISNE R E 1T/ VUYL - R EA TR . —EBIIRAE (Fr—
V)T DI EBAREL o TS, FT —F A T RDOFRRITE, B D ) A X
PREMERE BRI H ELTWD, 26 OEFIFRITITIZ T, 2016 FEREA MIFE IR O HIFE KT8
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BEBHSHEA-IIEXME - FREEAH =X LOREH
Understanding of Mechanism of Mega Earthquake and Tsunami by Ocean Bottom
Electromagnetic Survey
£2HEX' °OmR ®'
Nagoya Univ. ', °Hiroshi Ichihara'

E-mail: ichihara.hiroshi.i9@f.mail.nagoya-u.ac.jp

HIER Tl KBAEE) & HIERREL KA & OFFBAERIC LV BEGZEE R E L, s U 3%
HEREBEIEDL, ZOHREROFEERIT, EMEORFMELE L L THRIETE S, Z0H
SaFH L TN OESIREE 54 & HEE T 2 W ELEA T 1573 Magnetotelluric MT)IETH D, Hi
I« KILIRO TS OB IRIRE IR b Tn D,

ARFER T, MR TOREIZELAEL YT, £79 MT EREZ B & L7zl BA BRI S
TR T Do RIT, 2011 AERALIPHIER I AL ORIV b T 7 MRS Bl & TR LN F OER
BEESMZRL, b L HERA L OBMRMZTR L 5,

— 7 RIS E CRERK S 2 HIERSMZ ORI K o T, HIER CIIE B HIERGSS 23 42 U T
Do TOWSGT CRENRTHLIWMARPEINT DL, XA TENRICL > THEERNPEL D, £
DI, WY CE b EERLZAE L SEL 2 EDRMbNTWD, FEERIZ MT EBHI B
WERIR D EREEE S FHA S N T BIDEERE STV D, AERTIE, 295 L7 —# 232011
FERALIHIER O BB FE A2 A 0 = X DRI E R L 72ROV T ORI T 2,
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ERFRCLIMBREZENUOLEREES A—DVT
Electromagnetic Imaging of Seismogenic Zones and Volcanoes
REREKXRZE, MRS
Institute of Science Tokyo!, °Yasuo Ogawa'

E-mail: ogawa.y.f4a7@m.isct.ac.jp

IR K (LMK BB OB DT DIZ1E, T OB OHFAREEZ A LN T L ENEETH S,
P 2D OBGITIT, IEOFENELS b Tnd Z LS hood 5, Mk OfEIx
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IXERHOERIAFET DV BOFEROGFHEL TOBENVICKEIND 720, HEE2HEETDIC

TR 2 WD EBIEENEHN Th 5, MO % AT 521X, magnetotelluric(MT)iE & W

SBEREEZEHVDHFENHNOND, AR T REDHEFINIFEICOWNTHITT 2,

WHAL T L— M Lo THRATOIMEICEL TX, kAL 7L — 20 RO 7 L— b
EDREIDEEENBANC L > TR D Z E¥bnoTE e, ZORAE LT, HRAEBEFEET DK
FEHRHUEBIR [ B MR < KRR A2 3842 LIC < < IRISDMETE L 72U Vi BLERH TR B S B 23 < K
WEARET D] EVWIRIMAENYTT, =a—Y—T7 > REILBDOE 7 T 2 FIhAIA T O Ptk
CTHE R BRI L o> TIRGE LTz, 7 L — Mfi EOREGTR ST & . GPS 7 bR E 5 B A
DRE IR DBXINT D Z &R ENT- (Heiset+ 2019, 2023), WEEHFRIZEI L Cix. W%
TR PN—=DDFAET D Z LI R DEAER, WY FAR—=0 0 ORI L 2 HED Y
W=D LNbroTElz, Mao7F ) 7HFEITES 1600km OEXRIGHIE T, EX
BN NS EIZAD > TEEN LR HEITL TN D, 1999 DA X3 v FHIEMT.6)DIR O H
BN, BHA AL T —IVOFIZIRN D~ I~ T CTHEESNTWDN, WENREICAD =D
ITHEER AR CTh o7, MR TO MT IE & 3RICANT A8 U T, v/~ Z F O ORIy
8 3RITTHNT B2 0 | ~ b~ TR O W E B A SO R LD R S vz (Kaya+, 2022,
2025),

TEAINZB LTl AL B AR CTRE ZRBINT — # 2T+ 5 Z LIk > T, &k Ef~> o
ANV BED BN - TF ¥ RVIRICEGANCAFET D 2 & ZANTRE 10km 7> 6805 KIS
ST % T LN 3ot & LT b L, HIEREHEME L T 5 2 LI ko TEN LD &
WIS TFAE L TW A E D 03 8 D 2 & H B 5 2272 o 72 (Masuda+ 2024), LLRUA%E & 1
REOEERE L 2 AT L LT, MR 2550 « v 7~ « AL PR EREITRD D056 i
ATWD (Iwamorit 2025), AARD X 9 RILAFIAZFEO KIITIER<, V7 b (FL—FORTS
H) IZH DO L N2 KTE, FETO MT BEIZL->T, ~> bo b i E Bt
RICE LRI~ 7~ 03 A A—Y &7 (Hill+2022),

LLbED X 9o, MEEETIRD 3 RTA A —V v 7 NEE L MEREEF R 2R L T\ 5,
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ARESHMHABY CIRREVI TSI ITLEUOH L TDOEAER
Realization of High-sensitivity Wearable Sensors using Organic Composite Materials
IWKBE A, CEIRE(C
Grad. School of Organic Materials Science, Yamagata Univ., Tomohito Sekine

E-mail: tomohito@yz.yamagata-u.ac.jp
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[1] K. Liu et al., npj Flexible Electronics, 6, 1, (2022). [2] M. S. Kim et al., Adv. Mater., 36, 2406424.
(2024). [3] S. Choi et al., Adv. Mater., 28, 4203-4218, 2016. [4] T. Sekine et al., Sci. Rep., 8, 4442.
(2018). [5] T. Sekine et al., ACS Appl. Electron. Mater., 1, 246 (2019). [6] T. Yasuda et al., Adv. Funct.
Mater., 24, 2402064 (2024). [7] K. Nara et al., Chem. Eng. J., 511, 162180 (2025).
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RIS EPERREZZAV B TREDHTE

Use of Time-domain Airborne Electromagnetic Survey to Estimate Subsurface Structure
BRAMEHERXRL !, TS5FY FL, BEE-BEBR,
OYO Corporation !, °Om Pradhan!, Youichi Yuuki', Ryo Miyazaki!

E-mail: pradhan-om@oyonet.oyo.co.jp
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— &AW ZE BRI T A28, e A — RVEIE T R e — 2 AW B R

WA S5, AR CIIZE BRI O—F T b 2 Rk ZE P EMEEEEZ R T 5,

IRFEIRE 22 TP BB AR A 11T, M BSR B 22 R 2 (5 L 28 th k(B 28 P2 R IR A L O Y &
Do ZHNDOEEEOHF T, EHEEZEFZ(EA P-THEM (77 # [ Sanborn Geophysics £1)
AT LD EREF &R ~D, P-THEM ¥ AT LAOMHAEER 1, VAT LONBZX 11T7RT,
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HZENTED, bl 3 WOnIRPIEERRIT, o ma— e &R O B RS
BIZBWTHDRERE 2D, Tod, EHEMRAE CIIMREEE L FRFICEMmT 20, BRHEAE
FERDD ZIR TS 2RO D Z LN TE D, KPS O 5 & U ORI E#E R 215
AT 252 &7T, ERERIREMREEAMTET 22 ENMREE 2D, 4% 2D P-THEM ¥ A7 A,
MR TN 2, BARKEIC K 0 R4 LW -omtim KEBLG 1T 2 #l FREE DR &~

EHBHFTE 5,
. . ~ Helicopter
- ”~
Table 1. Specification of P-THEM system B ¢ AS350B3
Manufacturer Sanborn Geophysics (Canada) !
Helicopter JA 02AH (Airbus AS350B3)
(Exclusively modified helicopter)

Base Frequency (Pulse length) 25/30 Hz (4 ms), 75/90 Hz (1.5 ms)
Peak Current 1000 A ENiSEnan

. - Mag Sensor
Peak dipole moment 220000 NIA
Sampling Rate 75 kHz/ 90 kHz
Loop Diameter 8.6 m
Magnetometer (G823A) Geometrics, Inc (US)
Mag Operating range 20,000~100,000 nT Transmitter

Loop
Heli Height 70~100 m
Weight 300 Kg [Approximately] -
Fig. 1. Overview of P-THEM system
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9p-N104-4 HL6EIE MBS AT LAHES WETHE (2025 WA RAFr> /(R &FVFMY)

P ADERE YEFIET VI K D BEER
— P OERER—
Target-detection signal processing using electric field sensors array of a shark
- Background electric field in the ocean —
MERGRE |, BEH EC
Naval Ship M&UEP R.C. Megumi Hirota
E-mail: kanjiken@nmurc.com
HHFEOY A DRAET HE N VESNC L > T Th 5 BIEEZ RN 5E 7 Vit H % Bl
(RE D DR 2 \HEME R R 2 B LM L C & 72 Y, HiEa —RRER Eo o>, JAPHELA L B 55578
R, P aDRE LT, BREUY (B 20 V) 13 ATIBICAKTEEE ry 0 ESI & LT
B AT BERE By ICAE L2 T/KIEE 4 sensors output with background noise processed

\ B o Wsensor’s output without background noise
Y5, ZORHIREITE & L THMZ = i . L —
RIS L& R er % g wa‘\ﬁ%‘ V| >
WIS LFTING L BH RS A XEM 2 T T §
L, EEORHNTREL M Lz ¥, = g ;Mo:w  Jp— m, target —_1‘:0-:%
DR re025 m s cPa= < |l | § e | E

5.5 m OEMMEICONT, BT HAE
2D 2 Kot T OREETHIERE
T R RE RS o HRHME S LT Rigl o LBV R LT,
AENIMEIC T 2 — R B R OHEEME A KD, 4 sensors output with background noise processed

Fig. 1. Target detection after uniform and motion noise processed

CPA=1.1 m, target radius a=0.1 m

EROGRICT LD BERMPBETHENTHLNELR € w0
Lie, HCBO TR (H=700T) ROTHIC 3 e
2 0.18 pv/m,,
BT B (v=2kt=1mls) b5 L EBHEHE E g s
=VXH) POLBREAME (E=70uVim) WEETS, @ F o

ST ORI — 7 W £ 2 SR 1315.2 mV/km Fig. 2. Target detection after uniform and
(=152pVIm) THY | TR K OVRED B 4 motion noise processed
e, W R OISR & DA EFEOSRMENRET 2T, LRdtEE s A —F =0 —%T 25, 2D
FHARESMEZ AV, Fig2 [T &4 CTHEE B ZRD 7=,

Discussion and conclusion  BE# i O —#RFES T o BEERAE 5B L0 | HEE S D HAREREE

BA T TO BARIE 5 HREE & W A OFEFUR A AT AR O BLE 0 B ER T D

Acknowledgement = OHFFCIC RAFEDBRE & Z 388 2 15 DR O 2= BRERICEGHR L BT £7,

Reference 1) BEH & % 72 S W F R 27754 23 (2025), 15p-k204-4,5.

2) B. Bromm, et al., J. Comparative Physiology (1976) vol. 111, pp 127-36.

3) M. Hirota, Conference of Marine Electromagnetics 2025, April 10, Southampton.

4) M. S. Longuet-Higgins, Monthly Notices Roy. Astr. Soc. Vol. 5, no. 8, 1949 March, pp.285-307.
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FEDACE OFMMZ BT 2CO,BEMS X T LDRHE

O £#"2 (1.1 KIMCE. 2.83LKAIMR)
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BEXUENZFA L oBkh 5 DEECO, B X T LDORFE
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9p-5202-1 HECESANES KT LIIES WHTFBE (2025 BHASE RAFr2 /82 &FYS4Y)

F—T= T TKBRELUV_BRIERRERT NI REVRTLOBRK]
Opening ”Current Status of Water Electrolysis and Electrochemical CO2 Reduction”
BIEFWMRF AEFIFEMRAEUS— AEFHERMBAREF—L' OFHF =H!
Photonics Control Technology Team, RIKEN RAP ! °Katsushi Fujii'

E-mail: katsushi.fujii@riken.jp

TRV — RO 72 D DK EAR K T AR ZE KT O g bR A RALFRIICE T L CR 7R
WE AT HHE, 5% 07 ) —rhm X —2IEHT 28T L THiffSh T b,
Ji. ZROOHEMITER SN TOLALWIZE 2 0b 6T, kB EICF A ST,
ZOFX ¥ v FIABRETH D00, ERHREEE L TR HL00, Lol Z Lid4s#
DRERF & “RBLRFERTTHEN 2B 2 TITK D) A THETHD, AV VRV T ATIE, ZORME
HEZ DD, BETHED TV LR EHDICHER AT ). 7735 ZAOIERL - FliH 5 F5EH
AT KIZDOWTET, JAWHEFAOFERZIT I REE LTWD2D, BAICARY AR LADOHB

SO OW TN T 5,
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9p-5202-2 HSCEIANELAKSLMHER HRFME (2025 BHAE REFr2 /(R &FYSAY)

EDAC Lt O#MiEZ2ET S CO, B R T LORAKE
Development of CO, electrolysis system compatible with membrane DAC
AKX IMCE!, =itk AIMR? ClLpg 7812
IMCE, Kyushu Univ.?, AIMR, Tohoku Univ.?, “Miho Yamauchi® 2
E-mail: yamauchi@mes.ifoc.kyushu-u.ac.jp

H,O #/k&ZJRE LT CO, % CO, mib/kEH 2 WET7 L
dA— LR EOSMAMMEYE ICEBRT 2ESILFH CO,
BT (eCOR) 1F. HER DR AREEER., & 5I(C
EHh—HR>yZa—bFF7 W ERIBITZE-DICAIERNT
AtXRELTERBENTWS, ThET. Fcld. &8
IZL? Cu ONBUREDHIE (K1) ' PERREDD
A pH O#f 2 B L OBKEDHEIZE Y CoitEanH
BIRMERRICEHTI L TWB, B IE, BEA DBERKME
DY Y AR—F X CuBEBA 5% % HRILEEBZFED 2 o)
(‘i/(“\ 87%@%\,\7 7 37—__7)'-(\jj/_—£\—'_\/c C2+{té¢@,\@§@% Ordered Disordered PhaseSep
To72 3, ARNETIE, REETIE, eCOR ZEESH X124 58&E0 CuPd -/
21-DICHBEERDIREZDET DL DI, FADH A% F TOERYDT
KLTE-MESLIUVBEBRMAFE S AT LZBNT %,

B, A=Ay Za—bFILDEEHRDOEHICZIE CORMERNBBELRA > bER D, S
KFEOBENZIR T, HERLCETFD CO, #EHEUX (direct air capture, DAC) 5 Z &M T
XAEAFE -V RT L (m-DAC) %% TW3, BIE. K4 IFHERTm-DACIZ LY ZSH,
SEIRE N CO, #FIHT 2 eCOR ¥ X F L (M-DAC-U)DEEZEHE L T 5, HHIE. m-
DAC Lt 27-0I KO SN S eCOR VY AT LOMEEIZCDOWTHERT % 45

=y
H <2 © (=3
o o o o
I ! I !

Faradaic Efficiency (%)

N
=]
!

1) S. Ma, M. Sadakiyo, M. Yamauchi, P. J. Kenis, et al., /. Am. Chem. Soc. 2017, 139, 47.
2) M. Sun, A. Staykov, M. Yamauchi, ACS Catal. 2022, 12, 14856.

3) M. Sun, J. Cheng, M. Yamauchi, Nat. Commun. 2024, 15, 491.

4) A. Anzai, M. Higashi, M. Yamauchi, Chem. Comm. 2023, 59, 11188.

5) A. Yoshizawa, M. Higashi, A. Anzai, M. Yamauchi, Energy Adv. 2024, 3, 778.
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9p-5202-3 HEOMISAMIDE LHELMMAL WETFHE (2025 BHAZ RAFrY /SR 8AVF1Y)

EREMEFAL=mKH b DERE CO, B4R X T LDEHF
Development of Electrodialysis-Based Direct CO. Capture System from Seawater
FkESHAet L EBUHRARENBEARFARME. OB BN XH B— ! SH A2
Shimizu Corp.!, JAMSTEC ?, °Yusuke Ura?, Keiichi Yano!, Hiroshi Yoshida?

E-mail: y.ura@shimz.co.jp

2050 FE 7 — R = =2 — b TV FEBUTITHRHE AN 2 T CO:MIUX (CDR) £Hfi 8 R I X Tdh %,
WEICIE, ABRICREUTH M S 4172 CO2 D) 3 FINRIN S TEH Y . BALEFEH- D D CO2

FEHRKP LY S 100 5L L@y, ZhzBlid 5 2 & THEED CO2 i RE A NS 5 F
%% #EE CDR (MCDR: marine CDR $£721% ocean CDR) LIRSS, AR TlX, FHH DABRICHE
FL TV D ESILFER MCDR (22T, BIEFEL & F23E 0 27 A B L OHANGRES 22V T
35,

WK OVEAF IR IR TR 1, pH FIZIE U C CO.y HCOs™, CO> DISRE TV 2 TR 5,
@%K(W&&M)Tﬁéﬁ%%ﬁyﬁiﬁmﬁﬁéﬁmﬂ%GEWiTﬁTéﬁé:&fC&
(FAR) & LTEIAREE 70D, EF LV LI AT A TIEL, N R— T REKIEITIC
pH fHilfE 2 B2 OBy & U BRMEARALER % DK > & CO T A Z B2 BT~ DR & 70> T B,
VAT BIRER T o L F | BROBITIEE . RICTrEs. COMERE TRk S, kIzx LTk
SIS pH O —FEIIZE(L O T COx% Ay BEEINT % | MEPEBRBEICHLE LT 7 ek A 2%
FLTWa,

IR NET N E W TRV T, EIREE 10 mAlcm2, 6 /A R — T BIER
BATEEE 2 VN, ALPRYEE 1 LPM O S0F T CHEREREAM 2 S50 L 7=, EERBAAA) D 20 471% £ C pH
X7 Z FEY ., COJREAFK 6,000 ppm i< F TfE L7z, COWAEH MXDA IZ&ET 5 L i
JE DB 2D IERR S AU, v AT DD FEARVERNEFES iz, R E LT, WK Ca>, Mg
D 2MEA AN R DA =) IR FEERE L LTRES N, b DA A & OHIZ
KO KACIE R L, A & B REEZ SR L, VAT AMEREZER TSI &N
ST,

G2 2R T CUE, 2050 A5 F TITHER 50 MICOFFE DRI 2 BEE & U, #KEERILiERR & D
PEROCHBIRHAK Y AT L EDFEAICLED , A7 TEEOF(L L Eima 2 N OFEE X %
it Ch B, B TTIEEMEIIC R D FEREER A FEhE L, BRSO R b K OBREE R AR AT
ZEHE LT\ D,
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9p-5202-4 HEOMISAMIDE LHELMMAL WETFHE (2025 BHAZ RAFrY /SR 8AVF1Y)

BERICEKA7ZILA—IL - KBERNMSDKFREM & RFEDEIR

Hydrogen production and carbon capture under sonochemical conditions
damX, EEE: CREF BWE' RANES, WK, &+ =[2 A g2
Univ. Kitakyu!, Riken?,°Tomonori Kawano!, Tatsuya Hasegawa!, Katsunori Yanagawa', Katsushi

Fujii?, Satoshi Wada?,
E-mail: kawanotom@kitakyu-u.ac.jp

WS 7 ) — BT R —IRE LOAE (H) AEHSRTWS A, —Ri7e KRG E RIS
EAKEAFET [V L— BAKEEELBESN TS, =2 Tl K- 7 a—LEASRIC Ca
ZWMUTZ, WIRFEIERIETTOY 7 r I A B U =12 L DK & K06 O Itk (CO2)
MRORLZRET D, AVEZRIT, TENT 7 ARBEH IV T L6 OF AR DA
EHEPILTBY, RRUE T TOFMADORERMA 27T IR 5.

R . BT NVERICBIT HKFEE CO, DERITIT, CO/H0 /HrikE (LI-840A, LI-COR, >k
E) X OmEEE Hy & o — (SMOD701, /b 2) ZFIM L7z, 250ml D7 /v a— (A% )
—ABLOTZ ) —) LAKDRETE FET L a—/LEEE . 3~10% (v/v) % 500ml 7 5 A =1|C
AL, ZXIERY AT L L L, @B E R EE (ASU-3D, 7 XU ) PIZALE L 23kHz &
DUNMT 43kHz OBEREIMSEE T TH & CO M AR Lz, E£lo, RIS T LADIFETR
TlX, A% 7 —)VERD Hy BEAEDHERF S DD, CO DFFHITSERICMBI Sz, 72, Caif
RTIEHERT D CORENRITD COREL Y b REMETLEZ ENE 2DV AT AT,
DAC DET /N E LT HERROBMIENLETH D,

USW at 23 kHz (MeOH 3.0 %
— 18 ( ) - 300 5 H2 . C02
£ 16 OFF OFF OFF Q %
& 250 » -
S 14 1 : g E 70 E 0
e 12 7200 5 -« 3.
S 10 1 s N (2] o4 % =
T P~ I R : . E°
p 8 E 8 é 30 =
£ 6] - 100 o 20
2 4l =t 5 T o 8
g 2 —CO,| [ 50 g 0 5
£ . B S— o 3 Control Ca Control Ca

0 500 1000 1500 . .

Time (s) Fig. 2 Effect of calcium (1 mM CaCOs) on the

Fig. 1 Sonochemical model for H> production velocities of .gas emission from the MeOH

from  methanol/H,O  mixture  with (3%) under 43 kHz USW. Left, production of

concomitant emission of CO,. H,. Right, production of COx.
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E86OSAYEFRNFTABER BETFRE (2025 £HAFE RAF vV /IR &FVFM1Y)

EdEmoFREKERR &4 O LMEDORR
Low Iridium Catalyst for Polymer Electrolyte Membrane Water Electrolysis
RY— OBk Rz, ZRFRHA. MEER. RFEEL
Tosoh corp., °Yasuyuki Takamitsu, Takayoshi Mishima, Takuya Okada, Ryota Itoine

E-mail: yasuyuki-takamitsu-qs@tosoh.co.jp

H—Ry=a— N INAHEOFEBUIIKEOREEANLIEL STTEY, KEOREIEL
LT, BERES 7R (PEM &) OKEMRENFLTH S, Lo PEM BUKEM TIIAD 724
VYo a (Ir) 2t UCTHERAT 2 E WO GREN S 572, T OFE &4 HIE L 7= fili o BA % 23
ED LTV,

FENLAFZE B IR N B L2 JE AT Cld, b~ H > (MnOy) & W81 U U0 Al % 3R
FLTEY, FxlTEM B~ T DA—T—E LT, ZOTEEBRFL TV DH, MnO;
AW (I-MnO2) Tid, Mn 28{EAI L UCTER LislEMEZR 6 Ml Ir 2SR S 115,
EBKEBMEINEAT T2 L 2 A, @VOKEMIENEZ R 2 L3R S v/, 8%, PEM AKE
FRIZB W CIXEMEREOFAHAEH T2V 24 mg/em? D Ir XL ETH 5 53, I--MnO, TlE 0.1 mg/cm?
THEM LIV OTEM & mWIANEZ 7R3 (Figure D,

F 72 PEM BUKEMEE L O@EEHIF (Fdr) (213, It OFRHEE R T 5, I-Mn0, 1238
WTIE, Mn OAFIC KD e IEHH STV D 2 ERBIE Sz, MnOx 13 Ir & EiEtE (L3 2

T, AN LEM MRS D 2 LICHIEH L Th D B2 b,

4.0
‘%\ { - Conventional catalyst (IrO2)
L Ir-MnO2
< 3.0
2
220
o -
e Ir=0.1mg/cm? 7
g 10 80° C
=] e
o o
00 o ;
1.2 14 1.6 1.8 2.0
Voltage (V)

Figure 1 Linear sweep voltammetry (LSV) curves

A

ABFFRICBNTEER ZHRE2HY £ Uiz, BI85 N B L EFIEHT O P ATREE e 41
DX VR L B R,

ARAERIE, ENLAFZEBIE AR = L X — - EEERINTR G EHE (NEDO) OXRFtER
(JPNP20003) DRz ETe s DT,
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9p-5202-6 HEOMISAMIDE LHELMMAL WETFHE (2025 BHAZ RAFrY /SR 8AVF1Y)

IKREEDT=-HD PEM BKER LI OEEL TORE
Structure and Characteristics of PEM water electrolysis cell for Hydrogen Production
h—Uv bk M2 E—8, £H BA KF HK €FR €X
Carlit Co., Ltd., °Shinichirou Mukobata, Kazato Yanada, Mai Nagano, Denta Kimpara

E-mail : mukobata@carlit.co.jp

IKFET RV —(TRBERFIC R LR B AP Lo, BRFHSEBUZ T 7282 1E 5177
fEE LTHAICER STV D, KT, KBEERR )72 EOfA R F—dkOE ) %
HAWTKEBER DML THEONDKFXT Y — 2 KFE LTI, REIEDZ2KFICEZ TR
5ZEHHRETH D, KREMEATIT, 1S 2 BMELCEESFFOBENTIY, BT B
KEM, PEM (BEIAS o FERE) ROKEMR, BRI ER, AEM (A 4 Z2fifis) TUE
fED 4 FEIZ SN D, £OHPTH PEM RUKEMIL, EME & B OBEREA T 72 /ML
MY 5 < ARBIEMEICENEEE I G RRICNE T 2 Z L3RR T2, BRI RV
F—OFENHETHRINTWDEMRAGNTH D, TOEMENLORIEMIKEK A Fig.l 2L
7oo 78 R ZZHE (Proton Exchange Membrane) 73 FEARIZEE E AV 7 BREHE L & [FIBR O T,
KzT 7 — MRS L CEET 2 2 & TKROERMNA U TRl C sl oK FED AR S
No, —MIZ, PEM BT T v b o ARENE L ALERIMIAPEICEN 5 /3 — T v A 1 2Lk SRR
U~—E 7 — FREZIE Ir0z, 1 Y — FAREIZIZ Pt 2SIV DAL, BVEIE 2V DL, B
FE 1~2Alcm? DA T TS5, 7' b U AR O M IrO, 35 L U PYC filli 2 2 7' — =1 —
T4 7L YR L 7= CCM (Catalyst Coated Membrane) & . IrOz 35 & U PYC filifi 4 [FIE%IZ PTL

(Porous Transport Layer) _E(Zak/fE L 7= CCS (Catalyst Coated Substrate) (Z L %54 MEA (Membrane
Electrode Assembly) % /K& /L IZHHLIAZ, LSV (Liner Sweep Voltammetry Curves) {#IIE 21T > 72
fER % Fig2 IR L7z, EHLOFREIZE VTS 2V HNKEZIL 3A/em? & # 2 5 EItE13 5 i
LKERENZ/D T ENTE D, ARERTIE, T b o AZHANE D W i | AR 2 e da 7o it |
& BT DOIMUNC PTL 2788 L7 /KEM /L ORE & 455 72 E ORI SV TR %,

© Power Supply ® 4.0
Cathode Anode & | active area : 16cm?
3] working temperature : 80°C
] < 3.0 | scan rate : 10mV/sec
Hy & | 0, =~ flow rate : 130ml/min
> I .
= pressure : latm
% 2.0 } Ir:1.0mg/cm?
Flow channel e | Pt:0.6mg/cm?
g
£ 1 --- CCM
— H>0 8 0
CCS
OO A r 1 i 1 i
1.2 14 1.6 1.8 2.0
Cathode plate PEM Anode plate Voltage / V
Fig.1 Schematic diagram of PEM water Fig.2 LSV of different MEA production methods.

electrolysis cell.
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Examples of analysis of PEM/AEM water electrolysis cell components
JFETV/ UY—FhAR# !, ORA BEL RE KM, mk ¥ & F-1
hE Bl A Bt EE HF!
JFE-TEC?!, ®Masanobu Kumagai!, Daiki Natorit, Masako Kato!, Junichi Nishimura?,
Yosuke Nakano?, Takaya Nakamura!, Ayumu Minoura*
E-mail: m-kumagai@jfe-tec.co.jp

1. 5

T—Ry = a— " VEBUZT B AD—BREL T, AR —2 AW TKEKFEBLOESR
(R DK EMEAMTNE B SV TS Y 3K EME B UERER A B B9E L C, M E ISR

PEREREAMIAE B 2 BRIE L, K EM B /LM R T CEOBRE LB L 72, AT, MR (<1

—%, UL, AEE, &5 F ST 2R FIED B ICH B A TV .
2. EBRNE

EM RO BIE LT, Er/ LD EMERIS L OVKEMEEE T/ — N B o CE AL Wil 21T
ST %, BRI Ui SRS 2% 56 7 7 XA~ B BT (ICP-MS) I & E & LT-.
3. FERKEREEE

7 a b AR (PEM) K BB L DB ()- B (V) & RF L 7= 28

2B 1SR EBLOI V2B BT, PEM KB MCES |

R IR 10 1594 2L F LT 0, BRI Ik oy ¥ .

ELIZ RO T /RO KB e A 7 A AT, BRE " P ettt tn e
D IV BB HE S, PO FLTOBCEAG, 1 b

0.0 1.0 2.0 3.0 4.0
Current density / A cm?

T = RENE(AEM) K EfRH D AT U AL — 25T
e g e < _ g - ¢ Fig.1i-V characteristics before and
R B BREE CRMM L7214 1% 2 127~ 9. AEM K& /<L after startup and shutdown
SO PRI, A TR B OS5 & DL RARY, I simulation tests.

. LOE+H4
ESNDT /) —RERITEEZE I LB IECAR7280, BIED EIIJEH}J —Type3od
<1 i
SO PRGN R ThD. EFRORE &R E &) 2RO D7 2 1opwe
DI T IR RIRE AT 23 v RE7RFR 8 & 7 I A~ B &) g""ml 4
BHICP-MS)IEA B, St TR RS kb7 § 0
JVIYTERE ICP-MS 2 528 C, ARl L SIN Hoz i b v Ry E
SHBHZEITHRTIL, E& TR 10 pg L1 &2k T 7-. Fig.2 i-t curve of type 304 ss
polarized at 1.7 V (RHE) in
235 STk 1 M KOH at 353 K

1) HES, BRI, 90(2), 136-158 (2022)

2)NEDO PEFC &/ /VEEflifi#tr 7 mh=L 2023 44 https://www.nedo.go.jp/content/100963953.pdf
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BERILFFHERMA LI 00, BRET LR T L
CO: electrolytic reduction system using electrochemical methods
FREEI' OB X' B4 fi' #HE K¥'. 582 &'
Chiyoda Corp. !, °Dai Takeda®, Jun Matsumoto?, Asako Kiryu', Moe Takabatake®,

E-mail: takeda.dai@chiyodacorp.com

IEOEA & LT, COBEHEAIIZTICHE 5. RRHTD CO ZFMmAYICHEI L, A2h#]
A& 25 WI3EFE 35 CCUS (Carbon dioxide Capture, Utilization and Storage) ¢ A7 A BAFE 35
OIEFE L L THSEM SN TE TV D,

D DORMEZ MR T 57201213, FHRREINFAFE L LV AT LADOBANLETH Y |
CO: ORI D—>oD kL LT, BAEMRTRALF—FRENL/ONDLEZ2 = R LF—i
& LT, R&RFNHEI LT CO & St b Fhh e EOF AW EIZZEH L CTHAIM 2 2 &L 23 HiFF
IhTWwa,

ARG TR, BUE, FrmrLx— - EEFINR G BRTEMME (NEDO) Ik A—r gy M
WIERREE (AR 4) O7r 77 5T, Bk ek (9 #E) &ILichlATng MEXk
TR AL ERET DN CO, KEEHILY AT LD 12B1T 5 TEREFEFILEZFIH
L7z COyEMRILT AT A (ZBT DHFFED Y AR 2 FEITT 2,

CO, Capture CO, Enrichment CO, Electrolytic reduction Separation/Purification

H,+CO +CH,+C,H,

H,+CO+ CH,+CO,+C,H,
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H,+CO +CH,
atmosphere | |

o,
Adsorptign
/ Desorption

Scparation | Ethylene
Purification C,H
2014

H.0 TO.El
2—; IRed uckis

Adsorption/Desorption CO2 COZ COZ
Switching operation

to
atmosphere | 1

CO; recycle flow

Figure : Design of an integrated system
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Demonstration study of a renewable hydrogen multi-energy supply system.
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Enoah Inc. !, Aotomidori Co. Ltd., 2, IKi City Office 3, Univ. Tokyo *
°Fumiaki Aono!, Takeshi Ikeda!, Ryohei Kobayashi!, Hideki Goto?, Michihiro Shinozaki3,

Masakazu Sugiyama®, E-mail: aono@enoah.co.jp
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L7z, FiZENLEE SNz [SDGs AKER i), [SDGs 7 /VHE] OEFICHID | HiEk
RGBT L D72 D DR FFFE AT T, THAERMRET XL F—100% D LE-SL Y | (THkie
ZEEPD, 20250 FOTE L2 RO RE1I00 2 BT L HIZZ LD LB TH D,

TEHT R E)ZBMAEA L, BUETNTHERT 2E 1%, W ERT (39MW)
iz, B5EE CMW) & REDEIEE (K OMW) Tffa S, B xR ITK 22% T
HD, UL, 2022 FERROARTT OFEREHTFERET 119,799MWHETH Y | 5 HiFT
FENEEEIT 15899MWHAE (13.3%) ICBE-> T D, TOEREIIRE L 2> x
THAHIRT 2 LnZe <, X2 PR TZENTE RV LEAFRTH 2,
Bz 2R IR, REIERoBAZITD, LERFFIE X 2 E ) ORH >
7 MRS MEATH Y, HIXEOERE L THICEBMICITO 57217 T, KREIEHT
KFENED TPower to Gas| ITAREAVIZHLY #ie Z & 2R DT,

2022 4 10 H 3= R E I OKRFEEEY | ZN a2, LERIFIKFICL > TRET D
B KBEEY AT LOBANEEZRMG LTz, KA T AL N7 5k EEAGICHRE S,
KEMTHOLNIKFZ LI TREIEM TRET 2720 TR, BIEWE LTHELONERSE L
IKFE A LIATFIE R & m D, KB & RELE L DI T DBV TR DIRE & LT Bk
EZ2HEOLZLICHIL, FICHTZ A TE TR RESS ] L LCHEMMEEZ EIF5Z &icd
BNL o TN D, BHIZHZRFIH ORI A 7 & > M & RRRIC L7272 e, BRI Ao
HIJ, AEMEDM EA2 S RIERIC LTz, AT A U — OB AP Tl 3% & ZEmHh o 50

WZARITEE S LI TNDLDE

KEED BEss

50K - B AR © 2 i s
oy HE
BRICEAT S 2 LT RS AT A0 b
MERHER R AT B2 LA \ I—
KIEHFEBY AT L -
D70 BUE, WY AT AOGIIHAGE~O e 5 e
HAGHEHHED TN D, Fig.1 RE hydrogen system
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Utilization of Digital Twins in Energy Management Systems
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Toyota Technical Development Co., °Ryo Mitsui?, Shu Onitsukat
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WA, A 72 = )L — R & iR SE AL AL DO T OBLE ) D KGR EE il &35 4k
AR R — DILRPEFIL L TV D, FFAEATRES R L ¥ — O KILKITIE = R0 ¥ — 2 I
THMEND D05, P THKRIIRBUL - PRUIRIFIZHNTEY . NI L R 5 KEMREL
WK AT A (DHS) 23EH STV 5, DHS IEFARMRET R AL F —IZ L 54
FENEKFZLE L TCEZDZE TR —F ALV T Merfel 5, L, Mgz Giek
BEAARBENZ L YRAT ARIUCITHE S BT D 2 — RS v 7 Ol & Zh
\Z & 2 EE B OB 28 & OB v AT AHIEA, SEAZET T & e o TN D,

% Z TH 4 1T MATLAB/Simulink % JAVN T, =t 2 RS0l &2 afRE &+ 5~ L F R A A
IR R 2 L= &R LT, ET0. F—HT & 2 HOKEMEE VT, IR ROIR R A
BT 21O EBRE & v v & AR 2 B E L TR — 2T LV TREL LT,

ARFEH TIX DHS 262, =3/ F—T 27 AR ERORER T RLF—< T A Ml
BEFHZBIT DRERIIV I 2 L—ra Y ORF AL, BARENOHHN&ET — % 2 W5 2 & CHilk

Fritk - REABIR B2 22 TR 2.

ﬁn e

Simulation environment for system/control study

Real Energy Management System

(based on Simscape™, Matlab and Simulink)

Epoioc
m ] [£IDCIAC | Modelling |-
Battery Device Current T
| Main Voltage Control —
*::: — Z (Bus voltage control) @_ ; — n [—— _— -
== = u = =8 -
L < - ’ -
EC-device Voltage/Current - - &
A =] P i
w® B et —— -
Electrolysis o Fuel Cell Solar to — =
Cell(EC) Hydrogen
PEM EC Modelling
I
Vohm e Features:
Voc il — -Based on physical equations
-Parameters optimized with
HT‘ S
“,le, measurement data
*wH O, 1) —— () "H.‘JB_ -Transient behavior modelled
H*e (e.g., inrush current)
EDL|
. | —7) sl (H(HD
fe)e) > H+ Voc: open-circuit voltage
] : Vact: activation overvoltage
Vi Vohm: ochmic overvoltage
con Vcon: concentration overvoltage
Anode Membrane Cathode EDL: electric double layer
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Physical-equation-based model
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Forefront of Muon Acceleration Technology Paving the New Way for Science and
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Current status and prospects of the muon cooling at J-PARC
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VE—AICH L TR =T S HBEIE L Z LN TE D, ZOFTEOHE 225 Ohktzh=
DENVI a2 —F =7 DARIER) & SN OBE RSV AR T 5, A 3R LA L7z
YU T e SN0, BEITRZEEICENL T 2FEACIROBSE A J-PARC TITHOIL TV 5

ABETITAARATHEIN TS R a—F U HENC SN T, ZOBR EFFREZEIZONT, B
DI 2—F U INEEROFER LX) O T 5,

Surface muon Ultra-slow muon Accelerated muon
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Ap/p=0.05 Ap/p=0.4 Ap/p=4 % 104
\
I == CEE T e—
= =1 R < —— —
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/ (wre)
1
H-line  Mu production Electrodes Linac

target lonization lasers
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Current status and future prospects of research on soft errors in semiconductor devices
caused by cosmic ray muons
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E-mail: watanabe@aees.kyushu-u.ac.jp

4 H OFEEERA~ — MEST, HHREEHENC L > TEAH S D £ < OmEikRE - ZHEER
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A AP (FER) RSN ZBRCAE U5 R OBENEEZ BT, RN & 722 2 FEfRITHE 2
FTHEEIZRE VIR TR . ZOFEERMSY B A OK 75%) X 2—F 2 Thd, FEKT
A Z ORI - ARVHEE ML ET IO, HHERT S A A DK RIMPEIFK T L TR0 | ¢
K RS S IVTHRIR DB EA TV D FEHBFEF TN T, Ia2—FI2Ed Y7 =T —
FEAEDTTREME B S 4L, 2010 FARLIRE, EBR - 2L —va itk Ia—FVERY 7 |k
T T — OISR L TV D,

EH %X J-PARC MLF @ MUSE fifigt 3 X UK RCNP @ MuSIC fiigg 215 L T, EB L UH
Ra—FrE—2E AW R RT N 2O SRR AR 09I EM L TE 72, S, 65-nm
SRAM (2% LT, ASHEEBESCT A ZAEEBLEOMEE LTAE Y BLOE v bR AR
ZRE LT2[1-4], ZOFER, I 2 —F BT A ZAOF KRNI (95 AGHES) EEK T,
BIa—F U DHFNEI 2a—F R TE y NERRERNKE L 8D 2 L 2EZRIICHID T
B L7z, Bt - A A VG R 2 — R PHITS 2V ab—ya VR E Ol G,
MEDZEIL, AR 2 —F VRAEMERISTHRAET L2 R « ~Y 7 AR OREEA 41T &
5 RFTHI R B 523, X 2 — A4 v B OEHSEEIC X 5B EICES TR OREVN D LICE
KLTWDZEEWGMNT LIz, £DO%, LVH LWERD SRAM (28 nm, 12 nm) (2%} L [FER72
EERBITDOIS,6]. T3 ADASHEKAFA I DN TOFER TV D,

ARIERTIE, FICAI 2—FVEROY 7 b= T —BRIZER L, ZhE TOMEOERE X
VS HDRAIZHOWTHRET 5,

141

141
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[2] S. Manabe et al., IEEE Trans. Nucl. Sci., 63, 1742 (2018). [5] W. Liao et al., Proc. of 2019 IEEE IRPS, 5A - SE (2019).

[3] T. Mahara et al., IEEE Trans. Nucl. Sci., 67,1555 (2020). [6] Y. Gomi et al., IEEE Trans. Nucl. Sci. (2025) in press.
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SAIE T E LK EEB L, K- JRAFERE T Iy ROBEMTONTE I, ZOMWEE A,
TEM & [AFEDOJFEH TR Y BV OEBBIE M 28T 5008 TuM ThD, (27 bn
NZED SMeV IED Tu M 3B TH Y | S HIZ 40MeV IED I =2 A A W7 I U A—
VRS OREE T/ e TR T 2 EE LR S T D, TR LA B U RMRIE R =4
DE—ALTHREIEEZEET D Sp "M T, HBREOK R TOMSGOMRE - & - BRI 5 E
HERT I a2 A EEREFI AR R F A (uWSR) Z3WIL Ty 7 T5, Su™™ (&3
2 A UHEORME X A L. MEREOITLHE - FE - LFIREBO 3Tz A A—T
T %, X ad HSRORHE X BUTEFHROZN LY 59200 5/ R/ F—Th Y He X Li
EEHEDBRITRICHEWVBENME O, 2 24 TEOAFHZ S E LT 1 ELLED X #7235 H 5
FERHENMER, X = A VHUED R TAZISE < FNAR~OREE RS DD RN B 5. AR Tl
IID X 2 A U BEBBIORHE L BRI OBUIRCFEROBEICEA L THET 5,

[1] &KA=EHl, FAE BB, HAHK B FasERE 65 & 1 5 220815 (2023) p.33-41.
[2] KR, =R, Isotope News 773, (2021), p.31-36.

[3] K&==0, EEMEL 55(6) (2020), p.231-244.
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Non-destructive Elemental Analysis Method by Muonic X-ray measurement
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[1] Kazuhiko Ninomiya, Journal of Nuclear and Radiochemical Sciences, 19, 8-13 (2019). [2] Tomoki
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Nakamura et al., Science, 379(6634), eabn8671 (2023). [3] Kayoko Shimada-Takaura et al., Journal of
Natural Medicines, 75, 532-539 (2021). [4] 7% %5 il SULIELF:, 87, 43-46 (2024).
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7p-S301-1 HSCMS MRS ARELITHES WEFHE (2025 BHASE RAFV/R &AV5(Y)

F—T=0T BERERENRCHRERNRERE
Opening: State-of-the art optical science opening up the frontier of earth-like exoplanet
exploration
ERH, EMXXXE? SBHKXS, 7RALANSMFODS—w2 44 OmK &' @Il EF
AIST 1, NAOJ 2, GUAS3, ABC4, °Ken Kashiwagi', Jun Nishikawa?3*

E-mail: ken.kashiwagi@aist.go.jp

T 7> O 3 72 FEBE C & 5 B Ay & {1 T HEfE I8 (Habitable zone)l I 3~ 5 HIERAU R D BRAT 13|
FH S & M FRESEOWE O FAAMANCEAITO TR Y | BRIHEE 2 el T
£9, £ LT, LStk RoFiH RS, # EEEEOERI R ESED 5 TEY |
AAROEBPHIGFSNE T, ZORIRRWOT T, @ b7 AL - @G E R EIFCH R
WS BB 2 hh D & 2 MBRARURAV R B RAE BT L. TRHEPH D ZEMA 7 R A DR &
RPN TWET, KURD T L TITHERERINRERE 2 X2 5 HNCE R 2 &H T,
Ho7BF THEHE L TV D FFERE O ERR ORI F R 2l L E L7z,

The Earth-like exoplanets located in the habitable zone of appropriate distance from their host stars have
been actively explored using both space telescopes and ground-based telescopes in a complementary manner
and the number of detected planets has been continuously increasing. Furthermore, international projects for
next-generation high-performance space telescopes and ground-based telescopes are progressing, and Japan's
contributions are expected. The technologies for exploring Earth-like exoplanets, including high-contrast and
high-resolution imaging and precise radial velocity measurement techniques, have been developed based on
a wide range of cutting-edge optical science technologies. This symposium focuses on the optical
technologies supporting the Earth-like exoplanets exploration and features invited talks from researchers

playing active roles in these fields.
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BB RNBREFREZHEL-EI Y FS X MBS

Development of High-Contrast Imaging Techniques to Explore Earth-like Exoplanets
FHHPHRA ' OXKE X!
Institute of Space and Astronautical Science !, °Kenta Yoneta'

E-mail: yoneta.kenta@jaxa.jp

KIGUAAOIER 2 N 288 CRIMNER) 13, BRORIFICE T i b BEERB 2 — 7
v hOOEDTHD. RIRERZICBIT HUMEIEL, HERBIRAREZEAL, EmiEEo
B ERET 5226 THD. TDEDITIE, KEOITFHIHFET DO THDL WEEZ 108 2>
51010 LU E TR CE Dy N T A MIEMR RS LI L 72 5. Rk ORI i
BROKRMFHLEESE A AV CRMBEEOZER T 72012, BE, mar M7 2 MUHEINOR
FHPHED LT D

may N7 A MR TR, anF s T 7, BmE - S, BOAEERO 3 oG
MpkEind (1), @z b7 2 MIHENZ AV nigs, LimdiokElc X - TR S
HWERNICL > THREEFRBENTLEY (K2a). aut 777 L3, EnBioE s ERT5
E=°, RGBT H2EAHEICBNT, SEORIECAAA 2 #ME L, [EREHTEZ I3 5 80k T
b5, EEENFEE CTHIUE, ant 7T 7ick o THEEREZIEFICHDICImEITE 50,

HCIENR B D RN ITHED L E L TR L, XEOBMZLFCLE Y (K20b). HKRiE
DOIFERIZIE, RROELESCHWARFERFOEHEI LRSS, £ 2T, FEENAOKRHZ
wf&ﬁ%%mb,ﬂ%%ﬁ&&%%wrﬁ%ﬁﬂt%mﬁféio:&ﬁ%ﬂﬁ#é&mﬂu
2D, WERE - HIEETIC K o THEHEBELDES I S ALz fik (4 —27 A—0) 128V T,
EEOBHIMNAEEL 725 (K 2(c). LML, TOMOSEIERERICE > THELDHEE TS
AREMER D D, Bl ZE, WEEE - FIE LY bEWCIRROLEN S D L, BEEE - HIEE T
TEEBEDCEZIE L E . £ 2T, BROBIAEG W EaHER EICE - T, &Y
TEE G2 N3 2 AP EI A H D (X 2(d)).

AFHECTIEE 22 b7 2 MBI OV T, BRI BB 2D T D HEMT &2 FlICHmE T 5.
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KR 5 EFZMIET HHEENF

Adaptive optics for atmospheric turbulence correction
EiXXE °KE K
National Astronomical Observatory of Japan, °Shin Oya

E-mail: shin.oya@nao.ac.jp

RGBT OB NP K E  ARAUZEHTBR 0N S < 72 0 Mg i & g S 2 RE01Em BT 5,
Ll # B S RIRZBIHIT 2ERITIIRKD 6 ENT L0 G E O FEDNEL S 5 7o DI FEIHT IR
ROSGMREERET S Z L TE RV, HHRMNICER R RELEH A b ThHho THRRPHE
X 2B 0R 7 BA1x, BEH ORSRZiES(NEK Sm)D[EHTBRA LTl —Hr k& v, Al
2 #(Adaptive Optics; AO)IE, = DRZ WD 5 & D58 % FRERH CTHiE L CEmESIA R OMERE % 5]
FHTZENTELHIMTH D, A0 ZHWD Z LTRGBS O CIIRGENM ET D L &
HIZKIED D OHAFLER L TE— 7 M2 E < 7 0 IR A A\ B L, st Blllic s T2
Uy MEZPRD 5D Z & TREMFRENM BT 2, 20X 5 2B HA 5 1950 FRUZ A0 v AT L3
BRI TUREE L ZZRT TR Y, BUNTITREm OB 2 3 2 i ERESETld A0 2MEYER
(ZHE i S TN CRI RN O B GBIR S OB PRI R 2 2817 T D,

RHEETIE VAR T LADOT —~ThD THRIHHFRFN < HERFURASRIRE ) DR L
L TRIZBICB T DMENZOBMER NSOV TEAZITY, BURSLA B ORERIC OV THET
Do ETHIERNRE R DRKDH EE2EO THEDL ORI AZEL L. BIAERR Y AT L& K
T LB OV CIAT %, EREIILITOW IS AMESER 228 R 215 T R A Kz
bDHLEBEZTND, TOBRRILFIZET DMENTN BT HAMEICOWTRIT Lck, R#EIC
S O K ICFE B LN~ DIEFIZ DN T b i 5, MOS0 BRI E ONAH 2 1 L <
HEHT D ZLIHY . ZOBRDBITRILFUIN O 2 72578 ~DISH b IR T & 5,

2 3k

[1] Babcock, H. W., “The Possibility of Compensating Astronomical Seeing”, Publ. Atron. Sco. Pacific, 65,
229 (1953)

[2] Hardy, J. W., “Adaptive Optics for Astronomical Telescopes”, Oxford University Press (1998)

[3] Roddier, F., “Adaptive Optics in Astronomy”’, Cambridge University Press (1999)
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kS 2Iy MEZRAWCHIRE RN XEREDRATR
Frontiers in the Search for Earth-like Exoplanets Using the Transit Method
RRXFPEENZATHEE' O&H BZ'
Komaba Institute for Science, University of Tokyo', ©Akihiko Fukui'

E-mail: afukui@g.ecc.u-tokyo.ac.jp

S5 30 4EHT (1995 4F) ICHID TRBUNDIEREZ b2 RE (LUT, REE) BRAI N,
KBaRIEFH IR A A TIE R W I L2NEH I e, 20D, Ao IR FEICK
DR RAEEBER Tb L, 2 E TITH 6,000 DO RNEENRAINLITE> TV S,

INETICHRINLFNREDFIEEY L, HEOTFmZE#H (b7 vy b)) T3
DEBDOWNZEIZS Th 7Py bk ko THRAINTVE, ZoFkiz, AERAYOMHE
WERREEBERRLP TV EVIIBOEIIANAL TADBH 20D, FRINLFREZFELFHANS
TEMTELEVIRELAEND 5, Hl2IF, REDOPERLERE, PHEE, REMKE V-
7o, BEZFHEO U 2 HEAERZEEBIZE L TH S 2 LN TE S, 2009 FEITE B sk
NASA D7 7" —FHEEFIE, TD 7Yy MEZES THIBRY A XDKEZ & T 2,700 fE DL
FODORNEEEZHKRAL, ZONTICERN A ME b6 Lk, —/H., ZN6DREDL IFK
Bt &5 BENLZZIGITICAZIE L TR D, EEIIE O D IGEBIREE & v ) FE?H - 72,

2018 4EICHT B LI o7 TESS FHiHmdild, ®REZ FAR KT L2 LT, ¥ 77—
YRS Tl FE RO C b - 7 KGRI F DO RIBRBDOIRE 217> T 5, KERICHEEELNE
EFEEDPHL WD, KRB RN £ i L CREORIOT 21T 2 LANRE L
%, Lo L., TESS DBMITHETRER DITRINEED M, & &F D, 2o oficidm
WHERCHEBEED G ENTwE, 2070, i EEHEERIC X 28I X > T2 06 OB % i
R EVBRELTRTH B,

L4 O F — L 1x, TESS DREBMHOMER L ELHND 1 2L LT, 2m 7 7 ADHL %
FHNC LR A A TMuSCAT) >V —RA%Z[FEL CTE7, TNETICHA (RILE) . A1 >,
NI AL A=A+ T 7D 4D EEGTIC MuSCAT 5 X 7 ZF%E - 3%iE L, TESS THE I
2 BRI DM BB 2 EE L Tw 3, IS DB ko T, HIBREIERE 2 & T 30 fE B
Lo/ RE RGRIEHOEZEEFD ) THATZ 2 ETEL, B TH, HIBRY 4 XOHE
BREETH 5 Gliese 12b 1Z, NASA DIRFBIANFHEETE TH LY 24 L X -7 xy 72V
BRI O RLRBIM ORI S — 7y + Elx>Tw 5,
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7p-S301-5 HSOMEI YIRS AKE LIRS HETHE (2025 BHAE RAFr/5R &FVFAY)

AERNZREREDO-OHOBERGEENTERE L BRBETHALFER
FORFEIZONT
Development of precise radial velocity measurement instruments and the waveguide
devices for exoplanet detection and direct imaging-spectroscope
OhpRESTVES, BN FEXS, BN TFVL FE BECL RN BEES, BRERS
Astrobiology Center!, NAOJ?, SOKENDAI?3, University of Tokyo*, Tokyo Univ. of A & T. 5
OT. Kotani 13, J. Nishikawa® ! M. Tamura*!2, T. Serizawa’2, T. Kurokawa’, Y. Tanaka®!

E-mail: t.kotani@nao.ac.jp

FHITHIERICEIZBRITH D D E W D RIVICE R DL, Bl 722 K SCEU TER0 o Bl %

DL TS, ZOHTHHEEEEL, XENMEREDOE Y 285325 2 LI L0 EHENFE
EEOLNHZETAELD, EENOBRMEELT ML L, HEMICREOFEELILNCTS
HETh D, HEEORBEEREIX, HEAST bAFICRLND ., AR+ ORI OW &
D TREEBIZ, DOREICET 2HERD D, FlziE, HERBREOEEOKEZ AT HIT
(X, BB A A — SR EORE CRIET 2LER D D, ThEEBRT DT, @ik
RORED Sy s, HE A EORBEELE 2T =4 —T 2R EREESRIER &, 28 Lzl
ExRARRIZT 27200, HHZREEOLENBLIETH D,

Hxlx, "NUA -~ oS TINEOEN K CHETIE D EimeEc, RN (0.97-1.75um) OF
7 JEER IRD  (Infrared Doppler) % BH%E U Caxi&E L[1]. 2019 F-0 5 B RE D 72 D D KB 2
YA B Zfe 1T TV D, IRD T D DI, REGFOH53 L F OB & LRV IREAER LT
HEEOEDLY ZN5T 5, HIERICEZEEEZFOKETH S, $. O IRERE R O
FE 2 SRS ICIE T 57212, R EM%Z 180K LT (—EEF0R & RIHARIE SOK BLF) 128
HMLTWa, BESRRE UL, EaUE TR L L —Y — Atk o A2]%, HEAN
7 MV ERIRHICHEIE U, 2EERCROBBRELREB 2 MR T D, EFEMZE U CRERE Y -
0.05K LAFICHIR 720, E—RRZ T 07 I —LMEINLEEEL W0 T4 2 LT, Jemic
HELIZART MVAEZATREIC LTS, ZHHDTRIZE D | 2022 4FIZ Ross 508 & FEIND
TREEREDOE b VI HEREEOK 4 (FOREZH AL TB Y Bl 4% bERER AN SN D,

SHOFERGE E LT, KBICBPEREDE LY 2 AT 5, HEKICKI-REZRET D700
PR IEE OB LED TEB Y, 0.1 A— M ERDEULEEETERELS B L T\ 5,

FOROAEE30 A— M A2 2 BEGFPOTHLEESIT Lo T MERRSE Ot 2 BHEH Loy
JtBHZE T, EMOEMERELELED DN TS, Frald, KoTHEFIHAL CEEXE
IO L, BENIET 2T 5, BB TWETOREEZED TN D, BOEELORITIC
X, YRR - IREHI - MR BE CTH Y | £ D72 OB IR EIR OB 2 D TV 5,
[1] T. Kotani et al., 2018, Proc. SPIE 10702, 1070211, 2018 ; [2] T. Serizawa et al. 2024, JATIS, 10,
025006 ; [3] H. Harakawa et al. 2022, PASJ, 74, 904
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Near infrared astro-comb system for exoplanet exploration installed in the Subaru

Telescope
HERBRIK' 7RO A0S—to4—2 EIXRXES BHFK', BRRKFS

OFi® BE', BB EN RN EE'

il E 42, gy BT >, B TFE

Tokyo Univ. of A & T. !, Astrobiology Center?, NAOJ?, SOKENDAI, University of Tokyo’

OT. Serizawa'?, Y. Tanaka'?, T. Kurokawa?!, J. Nishikawa3*2, T. Kotani2**4, M. Tamura,*2?3

E-mail: serizawa@go.tuat.ac.jp

1. ZLC®IT

OB E BRI L LIk & 70 R SCBLHIE &
DIPAFE X HL, BLAE 5700 ff DL LD RA IR 2358 L
Nz, FEEL0I7NV—7"H M AR 2% &
L 72 R AR R T AR5 B 777 — (Infrared
Doppler; IRD)@1HI2E(E 2 BR%E L72[1,2], Z DEEE
XTI D HiESR I TR S 4L, 2019 A2 X 0 IRD-9°
X% kI B (IRD-SSP) DOELHIFED H1C 6 4-[H
DA 72 BRFIH ZFE T T\ D, KimL Tk
IRD 71 ¥ =7 b CTEBIIREEORIEZH 5 KL
R AR e 5 = DRI DWW TR T 5,

2. IRD EEBOHE

Fig. 11T IRD #EE O 2 ~4, 1320 Hiz
FECTHRYIAENTZ RO L E R = 4 (LFC)
FEAETD & SRR RIS TR & L7 LFC i,
VTN E— REFRIEITATFE—R T 7 AN
(MMF) 2 XV 53dtas~&iEnihbs, MMF @
NFP(Near Field Pattern)l~ 7 A /Mo 2+
REWCEVEFH LT WD, 7 7 A NI E Y
BRIEEFCA LY ZMAD XA T IvIE—FRA
7575 & HWT NEFP OB — (LB A1T 5,
T D%, BZET ¥ N — NI E SRR
IR Of%% : ~180 K and FiHH%% : 79 K) 1217
NI MR I A SV D3], 2 DD AFHEIE 2 B
DEHHEFIZ K > THHEI, 2 BOIRIFR T A
FHEHWTYI R R (970-1366 nm) & H /N>
R (1420-1760 nm) (25 TRE S5,

3. JREER o A RALEE OBE

Fig. 2 |12 LFC A B OME 2R3, E£T)EK
B ENER L — — (R 1549 nm) 76 HY
B L7ZCW R VA e A PICATL,
12.5 GHz [RIfRDE— RZFF2OK 4 ps DR 7
PV A B RS D IRIZE ] EDFA 12 L 0 )
NU—% 5 W ETHIEL®R, 777U n—
TANZICEY ASE MEEAREEZITO, S HIT
WL AEMEIC Lo T — I Ry —2FE DT
R THSN AT @I 7 7 A N~ AHT D
ZETCIRm b EnND, ARk L7 LFC Yt —
REFE 12.5 GHz TH:E 1000-1750 nm % 57 /3—4
%[4), F£7= LFC XA EZ & %1% 0.03 MHz
ThHY, BORYTFT7—27 FOBRIKER 1.3

MHz (FEH#E T 2 m/s)IZEER 2 Hi/h &y, A
7 OVBERFE R M OV AL, FERE b/ v a ke
— LV Mt EONFENBE AT - 2% I/E L
72 LFC Yt &% M FEE(GI436) D AT R L%
Fig. 3 /"7, T LAY MUIE G436 DAY |
D% OWILRR A & el ik & SE 2T N —F
%, Z O LFC ZE&EZFIH L7-8LHNIIEEC 6 £
fThhTkY ., ZTOM IRD EEICERSNHH
BRI 2~3 m/s DOBLANREEE 2 RAE L . M R
WCEIBLL TV 5,

C TN

[1] T. Kokubo et al., Proc. SPIE,9912, 2016.

[2] K. Kashiwagi et al., Opt. Exp., 24 (8), 8120-8131,

2016.
[3] T. Kotani et al., Proc. SPIE 10702, 1070211, 2018

[4] T. Serizawa et al., IPC, Vancouver, BC, Canada,
1-2,2021
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Fig. 2 Procedure for LFC generation
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Fig. 3 GJ436 and LFC spectra on a spectrometer.
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KARIGEESHREREDZHD Er 774N\ LR AIRIEIRRIFENLIR

Er-Fiber-Comb-Based Visible-Range Wavelength Standard Source
for High-Precision Astronomical Radial Velocity Measurements

CRARE L, BIfER V¥, AR, REFHT 2, KEIEL 32, HERA 2, EBXE 4, HiEE 5,
FISESR o, TR | (ERER 2EIRXA 37AMN 1109 -t29- 4 BZEX, SEEX, ¢ RFPK)

°Sho Okubo!, Keisuke Nakamura!*, Ken Kashiwagi!, Hideyuki Izumiura2, Masashi Omiya3-2,
Akito Tajitsu?, Bun’ei Sato*, Feng-Lei Hong®, Yoshiaki Nakajima®, Hajime Inabal
(INM1J, AIST 2NAOJ 3ABC “Science Tokyo *YNU ¢Toho Univ.)

E-mail: sho-ookubo@aist.go.jp

HEARIMVDRY T 57— 7 e FIA U GRREERIEE (Ry 7I—ik) Ik, KBEOEE2E
E$5RAREDRIDFERIZELONA[1], VB VEEDOFEEEIE I, Bk RN REFER
PFEHIEF RO BEFEMRIE L HEICT L HRFINT VS, ULHL, FIZISHIBREL R R EDFKRIC
IFEERITD72>TE cm/s DFEE CTORFREERENBLET, Th-Ar TV T REDHERDIERIZEE
Tldk. ARZ NUNEFRE TR, FRIEDED, REDDZ0, FNERDORENINAIWREDHE
HTEEDEHL, T T HALEAWVZEREREI RO DREIN, HENEDSNTVS[2],

H 2%, T—REH Er 77 ANV —F—%2HI(Z, 3 BOREIREICL D HILE— RV H Ui,
Fy—7 X EASBREE= A7 EEY F 7 A (PPLN) B IR I & B R H S TR E O A F A Rt 2 f A
A, ILE—NERE 30 GHz, ARZMVAVRF AR 40 dB T, AIRKEED 62 %% BT 5 L1
KX ALERFEUK[3]. ZOHEDOREIL. SEELNENEEREREF CE—REHL—Y—
DRI, S LE— R H U, OV ASEE, EIERRE 7 71 /N (HNLF) & fifi > 72 R #igfh &
T, Fy—7f+% PPLN EFEE % FV 2 2~4 REFARFEEICL > TAREHIRIL (K 1a) 2 F4E
XRDBETHD, ZOFRIE, 7A=Y IR T 7 AN RSN SRR ILEFHEXREARE

HNRTHEZRTF2EBDOIEEDLNTOSEREDHNT =N, REGIAF TS,

FAFE L2 KL, BN RSCE NV EBEIFTR L2 188 cm RN —LANITERE I, FEBY
RIFWRELR)IRLENS 5 ELLEBBUREIT TS, RXILDEERILERHIETEET, LERILK
WEDOUIZHDOERHANSHEBDRBEBHEULVIEELZY L TWS, E—RILIIHRIN/Z KX
ALDARZMV(K 1b)ik 188 cm EEEEDE 7085 Y8k HIDES-F | TRAEENZ AV S 4, HR
HERERER LIZAT 22 ARmOBRBICTEEUL TV S, KBETIL, R2DORXILEBDOFHM
&, E=MEHEIDREF. HIDES-F TRidk Uz AR MVD—EE BN TEFETH D,

20

(a) Second harmonics (b)

04 667-864 nm

4th harmonics

350-405 nm

-20 4 3rd harmonics
456-540 nm

-40 4
© umluxm

)
T
5 600 700 800 900
Wavelength (nm)

10 photon/{ mod )

Power spectral density (dBm/nm)

Fig. 1: (a) Comb spectrum in the visible range. (b) 2D-spectrum observed with HIDES-F

[1] M. Mayor, et al., Nature 378, 355 (1995).
[2] M. T. Murphy, et al., Mon. Not. R. Astron. Soc. 380, 839 (2017).
[3] K.Nakamura, et al., Opt. Express 31, 20274 (2023).

* R RREEAKY, BT EMbR AR
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8p-N104-3 HSOMEI YIRS AKE LIRS HETHE (2025 BHAE RAFr/5R &FVFAY)

KOEREHEDEENRIR
Structural Origin of Water's Anomalies
HASLHmBt CHP =¥
Univ. Tokyo, RCAST

E-mail: tanaka@iis.u-tokyo.ac.jp

KX 4°C THENRRERDRE | MOWRBIZR SR WFRFR R BREMA2 732, Z2oRIRIC

DWTIEBEbF#EMA TN T WD [1], R TIE, 2 b ORFEMEZ TS 5 oI Hitiz
WRETAVEZRET D (2], REWRKETLVEZEHW a2 Ea—F v Ialb—v a2 kD
(34]. THNOOEFEMWEN, RPTAICLF A TR SN S ENRFEEEICERT 52 L2 50
L7ze 2 OfEE L@ R IE Y i e Bk ds K ONPER R 2 L, 4 ROKFFHEAICL VR
ELSIh TS

ZORFTEFIL, B ERNE LB EIC R DB KT LavRane [4), T4b
b, BI)FRIMEEIIRSERRTIC L 0 EERIC R S D DTt L, BIRIPEEITE O 22 HBHLRA L
MEIKAELTBY . REERREOFLENEETHDL Z LARBEEIND,

PLEDmREIZHESE | B REETVEME L, ZOETMCEY, ZHAHEHEZE

WU TR BTz 2 DOMEE T A =223 () BIFRRENE, 2o N G) WECED
BIRUREF OEEFL, JEHE T CTOIHERBOMBNK, 77 V¥ A /L-A b u o JiEf, BifRE—
RN—OA-TA a2 -THABROMNE Vo TmBRE 2 EBMICHIITE L L %
BRI, ZHUSED ., 7TV %A N-RA ba U TN 7 A TldZe <, ZRERO 7 o x4
—N—ICRRTLBETH L AREENEN D LR EIND,

BT, FRROEFEMEL RSV U VIR T S, JHETHIIE N AR O fA1E & SR 12 B
BN L7 [5]. BRBIZIE, v U BB X OKOIEHEIZB W T, RFOFWEYT E—27 (FSDP)
X, B =y MIHRTIHEERICGER L TR, ZOMEIX I OHEEDOFIELRICE
Bl 2Z xR LTz, ZNHORERIT, AKBREMISHT 5 IREBE T L OFRMEL R ST
HHDThD,

BE 3R

1. P. Gallo, et al., Chem. Rev. 116, 7463—-7500 (2016).

2. H. Tanaka, Phys. Rev. Lett. 80, 5750 (1998); J. Chem. Phys. 112, 799 (2000); Europhys. Lett. 50,
340 (2000); J. Phys.: Condens. Matter 15, L703 (2003); Eur. Phys. J E 35, 113 (2012).

3. J. Russo, & H. Tanaka, Nat. Commun. 5, 3556 (2014); PNAS 112, 6920 (2015).

4. R. Shi, J. Russo and H. Tanaka, PNAS 115, 9444 (2018); J. Chem. Phys. 149, 224502 (2018); R.
Shi, and H. Tanaka, PNAS 117, 26591 (2020).

5. R. Shi and H. Tanaka, Sci. Adv. 5, eaav3194 (2019); J. Amer. Chem. Soc. 142, 2868 (2020).
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KEEOMBARREDHKDREREEE
Experimental and theoretical SFG spectroscopy of water surface
BEKXRET' °un #—!

Saitama Univ. ' °Shoichi Yamaguchi'

E-mail: shoichi@apc.saitama-u.ac.jp

K EKDOWFIRITIE, MBULFETZTTH 100 FLLEOREWES RS 5. ZOERIIMD THEAKTH Y,
B 21X 1930 FAROIKDFERT L b r E—DOF AN TR T T A L — a COERONRE & 2o 7
X0, IR WERSAERTERNEEE 52 C0nD. L, EBRFBERICESWT “FBfteET
N ENTDHEND, FRCKIZOWTHATH = ER NS OMEDOH Y 51X, ITFEOBERLY: -
HBEALFEORBRRBRIZE > TEIMEZRKWo2H 5. NIV KOSFEINFEY I 2L —va D
AT 2 ARG O IE L XX, B, SHEE, R, JEEURE, BRI Eo2H o
FEREREEICHRT 2 Z LIk THESN, bITRHEFINRETT NVTRROSGZIZEAEGE X200,
FHEAM DRV IE S BRIARS 57 v (BLFREET V) IZEEEREL TH, FEHOFHIZONT
OESITIZHZRIED OB D, il %1 1983 41T Jorgensen © 23 #AE L 72 TIP3P IIFHAASEH A K
3OFTHKETNTHY, BELZBIRGLEE CTRSFHT S, O NREFHIHE Lz TIP4P 1T 1
OEEZ T2V A R EF) LTRSS R SR SIC oW T E BITEVEREZ /R, Lo LIE S 2% 2000 4125
H L TIPS 1, VB EZELTELITTA ba 1 SELZb00, SIZEo EICEEN )
S, ZDO XD 72HT Vega HIL TIPAP D/3T A — X HEHE L C, &I XV E—DOHFIZ 8IS
LoD < OISV TIEREZ 5 6D 7= TIPAP/2005 Z BH%E LT-. IRIA/K DEREME R K o)
D DR SCEERFEFINGE 72 E DX A F X 7 A& T AP E F TIRIA < FFELT 5 TIP4P/2005 14,
BifEfs b K<L OARET LD 1 DLlpo TN D.

IO BRENTKETVORIEIL, SEOGBETELEMEZOMEL LTS, KL
B < B9 % TIP4P/2005 1E, fEShH-<CIBmHIKIZ OV TIE TIP4P/Ice D%EAFET 5. HHKET /WIT
LR E T, WA (RESCENE W BRTHLMMHEOREE VWO BEIRTYH) REMICRS S
LEFRONETHD. E-T, FETXHIEMDIREZ L ICZHENOSEART H2LERH 503,
ZDORGFIRPDMEIRE L TR AR DRONKRE TH L. FROBEZ OFERNO S S, Rl
THLOEREENOAHATHY, ZNEORUKET VRG22 KFRHOHGEE EAUZEEFL TR
D>, IEFEHIWTTE 22\, 2D X 9 7221 C Skinner 5 (3 TIPAP (2 = {AFH BAEFIEZ N 2 7-HAE T v
E3B #AMEZBRZE L, 2011 FRICKFHOFE R HAE (SFG) A7 hMLVOFHHEIZ E3B i@ Lz, 1%
5, E3B 72U 2MEH AL D IED OH {#ffi N> RZFHLL, TIP4P <° TIP4P/2005 TIIHIL S22 &
ZARPLE UC, RED X O AL —Z TIE =AM AEERDNARERCEECTH D &iftm L7z, LA L 2015
IR 2 HEE B OED OH Wiy RIXED T —T 4 777 N THDH I E2WEL, BAT L —
TEOWRFERTEDONY RIFFELRNWZ L2 EROICHEE ST, 207D, FETE HKkEm
O %E 5 2 DHURET XM O (HD5WIIFET 200 LR0O0), FOLRHOEETH .
ZOHNRE ZF ZICELFFAIMITIE, AFHERICOWTEE TEA2EMNEZER 25 L0 L SE2R1L
TW5. BIfEFKR 4 1L, KEHE CTCOMIKET VORI Z, FRmiEE SFG A7 hUIZ K> TiRA
TS, HBEIZHONWTIE, 7Y —O0H N ROYE2NE, 7V —O0H &/KFEFES OH O ROMHEH,
KFEREA OH /N RO B — 7 P8 AR BU O 08, OFF 4 SZFHISEE & U CERHA L TERIE
HEE LT D, 2R X D &, KFEREA OH O B — 7 I E0E TIP4P, KFEfEA OH O i {-1& X TIP4P/Ew,
FLHEE /713 TIP4P/2005, 7 V) —OH |[ZBE 4% & DL TIP4P/Ice ¥, TN R B DR RZ2 5 2 T\ 5.
RTINS OFE B OBWSCHEO L, FENURTOFERARY ML EEESEDLETO
FBVEO D ZE5ET 5.
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BEYEREIZETH5KOME: BRBSREICLS7TO—F
Water Science on Inorganic Surfaces: from Vibrational Spectroscopic Approaches
REKXE OhmH# BA
Department of Science, Tokyo University of Science, "Hiroharu Yui

E-mail:yui@rs.tus.ac.jp

ME AR 726 5 728, RETEES A -7, 1 LV ) Ok, PelFELO 3 LT 1945 0
S =V B 52 B LTz Wolfgang Pauli LD FHETH 5. o0+ BAMEE R - TR
SR LA SKERNERICA LC, BEREKRROMIEDHE Y OEMES & ZITERT 29O R Y #u
W SERBLTWD, ZUDREEFTHIUL, EFE—2ZHWENTZE - ST FEIC X
DY S BRELEHVE D ThDH, —HHEADVBAEET DRAT, TROBLKKRISCBmEED 1
BERHER TR, Ko FOBEERE~OUEEEREIISCTEDY, SHITHEHRESF L DK
JECREOIFIRENEHECE L TWDL 2 b TPHREIND, L LBEREmR TRAOND KD
Bex IRENREOHERE, T RO BYE ORI DS, Bk - BOKME, T - R EEET - 4
F LALLM - L KO & 95 L, RETITEIT 2WAE KSR FIREOMBNIR
RV, LLRERH, TR0 6RO « Bz T RICBW TR FE—L 2R HIATL Z
EHEPREEZMED 28 b0, ARH TIIREATICEIT D DKERKAFE T o EERE A TR
HRIRAY) L) F—U—FDb &, RONHITIIH 50, IR FNR L RAZRIECL D
2 ODOT I —F &I LIz, i TGS BRSO FRIED AL =R H - S D Z 06 L
M L7 AT 1 2 A R IREN AN JE B 58 £ 1(HD-VSFG) & i o o U =2 o A SRR LI R 1T L2
BT DWAEKD[L2], H%E TIERKPOKELRL LT DR FEKE W T2 TRLR & ) 7 v
A LFx vV 7T D, RAERIMBSIN RIS EE (PM-ER-IR) & W 2fR{bF % > o
K KBIEORHGIZ BT 5[3], ERFMBTEIE, BRI OBIIREL TOMD, 2L
XHIES 5 7o O OREHE( O EEN 2, PR Y 20 7 OB O Al U THEAT L7V 4],
[1] Urashima, S., Uchida, T., Yui, H., “Hydrogen-bonding structure in self-formed nanodroplets of water
adsorbed on amorphous silica revealed by surface-selective vibrational spectroscopy”, Phys. Chem. Chem.
Phys., 22 (2020) 27031-27036.
[2] Uchida, T., Urashima, S., Uchino, S., Nagai, S., Suga, K., Hayashi, Y., and Yui, H., “Structural
Anomality of the Adsorbed Water on Al-Doped Silica Revealed by Heterodyne-Detected Vibrational
Sum-Frequency Generation Spectroscopy”, J. Phys. Chem. C, 127 (2023) 19055-19063.
[3] Takahashi, K., and Yui, H. “Analysis of Surface OH Groups on TiO, Single Crystal with Polarization
Modulation Infrared External Reflection Spectroscopy”, J. Phys. Chem. C, 113 (2009) 20322-20327.
[4] Yui, H. et al. “Pyrrhotites in asteroid 162173 Ryugu: Records of the initial changes on their surfaces
with aqueous alteration”, Geochim. Cosmochim. Acta, 379 (2024) 172-183.
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In Pursuit of Water in the Lunar Polar Region
MafERY FHBRFEAR 5 —ESEC! R & !
Ritsumeikan Univ. ESEC ', °Yusuke Nakauchi!

E-mail: nakauchi@fc.ritsumei.ac.jp

A, NES ZAVE TIT 72 o T E 7B R 3
LR 2 AREICN A, RFTH RO 372
D O T UM I 7 R N & B AR LTt
REENA 2B LEIRZ % L TW\W5, BUE
DHEEDIEFIZRERFEH Lo THD
DR, HOKTH D, ABRT—2 Y7
IV DN S, ARSI IZAOKDTFET D Z &M
HHHREN TS (e.g 1-4), LavL, BLROE
JUHE 5T A WIS 0D 7K 0D TR « 7K A J5 ] 0D 22 [
BG40, & D ESCAFTEIRE OKIERE or K31,
WK or HEIE K72 L) 132 < OBFZEEIT XY
MV TN D (e.g. 5,6),

NASA (3] TORFRIFE RITIMZ, B HIF]
i, T U TR RIS (AR O3 T R A
DA< Z & & BIET Artemis G2 2 & —
k &H72, Artemis FHEIZIE 51 A EBSM LT
B, EEWHIOL E#ED LN TWS, ARIC
BT AMIPEEIIR Z BT 57212, =
RV F — 70 IR AT RE 22 E R A BLHIER B T
ELZENLEELL AR AGTE vy =
N T BIEH SN THAHEFRBK THD, A
HEZ BV TARPFHATREZVIRAE T, v E & &
S T2 A FITAIL, NFUTA 2 BHli#E S
ELTHIAMTREE 720, ABRAED ATREMSC H LA
HDORMEA~DOT 7w AR ENRKE LW ET
LHZERHFEEINTVWD,

HARTIX, JAXA & A v R H 78 B
(ISRO)  DEEEHLF T A Mg &% LUPEX ~
0Yx s MBE(THCH D, LUPEX TIIKDFF

TEDNVRIR STV 5 AMIKIZ, ISRO ASBHZET 5
HhEHECHEREL, ZDO%IZ JAXA 23B%T 5 A H
A —NCTHELEZRET 5, A — 213
FOBRNEEE S ER S, 2 O5BINIC X0 Ak
Hi S A SR DK A Lo R MR Sy D AETER
- AFAE R - (ARSI D E T — 2 &
W+ 5ZE2BEL TS, JAXA ITAREA
B — NN 2R ARSI 4y 25 B (Advanced
Lunar Imaging Spectrometer: ALIS), /K& IR
(Resource Investigation Water Analyzer: REIWA) ,
PEHI R U V7 ERBET B,
ERoOFTYH, ALIS [FHE TORSIEAE KR
fElE 750 - 1,650 nm THUHI L H i O A~s
NV ERGT 5, AAORBREEM I AT L LT
FRDTDONAINR—ART MNLI AT THDH, Z
O R HH TIE, 1,000 nm (LD KRG A7 b L
TR AR U 72 A s s o R E-<e, 1,500 nm
DA B VTR 2RI L T2 AKOK O [
EBICEENARETH D, FFIC 1,500 nm 3T
REDFI AT SRR ZEFIM LT AOKDE
BIIBESB IR ED ST Sleg. 7.
AR TIE, AlOK E BEEEIZI T 2 rti
RO T AT OFIFIZ DWW THERLT 5,
(2% 3R]

1)  Pieters, C. M., 2009, Science, 326 (5952) :568-572.

2)  Sunshine, J. M. et al., 2009, Science, 326 (5952) :565-568.
3) Colaprete, A. et al., 2010, Science 330, 463—468.

4)  Saal, A.E. etal., 2008, Nature, 454 (7201) :192-195.

5)  Ohtake M. et al., 2024, The Astrophysical Journal, 963, 124
6)  Milliken, R. E. and Li, S., 2017, Sci Adv 3, e1701471.

7) Ogishima, A and Saiki, K., 2021, Icarus, 357, 114273.

100000001-124

B8EMEILAYEFAUEAMHAER BEFTRE (2025 BREAFE RAF VYR &FV3(V)

T8



8p-N104-7 HE6M MRS AKELIHRS BETHE (2025 BHAS RAFr /SR &FVFAY)

KAFDOKEHERY FIT—VICHTHENDEE
The effect of gravity on the hydrogen bond network of water molecules

BEEHL VB, RAKRL 2, BABRRER S, WMABE ¢ JAXARENTS
Ol REF!, /MR B, K& B, AR B8, M)EKR B2 MR EAZ
M) xE Z£3, AE £]R?, YzoaJd7 LIT7FH4 BHF BRS Kk BFS

Shiseido Co., Ltd. !, Osaka Metropolitan Uni. 2, Shimane Uni. 3, Kobe Uni. 4, JAXAS, °Mariko Egawa!,

Koyo Koizumi', Go Takehi!, Naoki Okamoto!, (M2)Riku Sasamoto?, Masato Takeuchi?,

(M1)Kotomi Asano®, Mika Ishigaki’, Roumiana Tsenkova*, Mio Matsui’, Aiko Nagamatsu’®

E-mail: mariko.egawa@shiseido.com

HER EOFT R TOAEMIKIE, PR - 15 - HEH 72 EOAMMERTEEI D722 K Z0E LT
Do KROFIFEROHEM TR D TOOEDOTHDEN, TORKRLWEOHBAIXEZEEICITE
fiEB STV, £ LT, EENOKIE, WK FRBEMTHEEL WD DI TIERLS, £
NEZ UV BERIRE LG L THFELTWD, BESOFHEABOERICE Y, ANEAFTHTE
HTORRPEE > TWD, Ko TFEEREFEROSIZHHEE T 54
AR, KT OKRFEREF Y NI —7 BSHliEk E LI k&E < Bied
AIREMED & 2 RE ) BREE T CREFE R S ABRRE A AR TE 70 8 95 0,
BXIRTIER OO TWD, L LR D, KT oK
FIEEAR Y N =27 5B O, 512, Hifure - G \
2 ¥ OB REERE L OBURICOWTIE, RIEZMHA STV, AR l;i;é-chniiﬁzgg giﬁfﬁdﬁi .
e, KOTFOKFRHER Y U =7k THE) OB 2T alow-gravity environment.
HZExRHAME LT,

REABREI, 3D 7 U /A&y &RV THE E O L
7= (Fig. 1), RER OFHIT A 2% 7 ) ) 2% 5 MRLEC g LJ
MEL, 3UTHICEESETEASEHMEESZ L 1o Synhetzecite Mesoporous siica
T, 15T 0.1G BERICBEEI Y-, Ky TDOKERAE Fig. 2. Molecular size of H>O and pore
Ty NU—20%, ARG (1400~2500 nm, PAL one, size of mesoporous materials.
trinamiX GmbH, Germany) % FH\W\TU 7 /V& A AFHHI L7, REMHT T, MK OHIFLEE S 70
52D 7 afifLEBIEMIEY) (B4 TA R« AVKR—=F ALV A1) OKOBIIN R EFREHT
T5HZLIZEV(Fig 2), KO TOKFEER Y NT— 712k HIRENORBEEZFM L, =D
fEd, IKENCL VKRG TFOKREREER Yy 8T =7 BEL, ZbF— X 3FEO 7 v
THp o7, KENOREL, KOFPFEET DEMOREIC I VAT 2 Z EARBINT,
HHOIALN, KO FOFEREICA T — a Db 5Hx DEEEREICED X 5 R ssr b
2D DN, SEOHIENREFEIND,

HEE © ARFZRIL T HEMIZEFZE B A JAXA)DBIEL  (RFP10(13)-05) %% 7= D Th 5,
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fbi KB RE O AT #R (L B fiT D IR e im

The forefront of water dynamics imaging in the brain
BEXE' O#%F S 258 BE', ®F EA!
Keio Univ. Sch. Med. !, °Takanori Shinotsuka', Mutsuo Nuriya!, Masato Yasui'

E-mail: tshino@keio.jp

KiTFx OEEWET DR FELL0FTh D, Fxldl BITK 3L OKGEBESYLIRAY)
MOERNICED AT, (EERIBEOKSZERE L THRIMCHE T 5, RPNICELD JA 72 KT RS
53y DL EFE DO HEH 78 E LI - 7o B A4 5, ITEOIE T, IR MR & 2
RLMEOKEEY AT ARNHY . T L o TEEMNEH SN S £ ) Tglymphatic system
IRER ] DB S 47z, 2 O glymphatic system (2 K o THEHE S D EBEMIZIX, TV A ~—JF
BIEZ DI EE T L INDT I RBRENVEEND Z 0D  MRAEMRERIEOREZED &
Id, Lol MNOKEIRED FEREIZ- DWW TIFK O AT LD REE X 2 6 K725 < DERG D3 A
HTH 5,

FxlZabe—L U h IV A A=V T D=2 THLIFET v EL (SRS) A A=V T %
FIF L. A& 2GRN I DMl - ARk L~ L ToKEIRED Al HALE DB ICE Y LA TW
Do JRICRFE SNV AL =W —Z W, TRIICED SRSA A=V T HITH 2 LT, BAHD
B DMHRENTD SRS A A=V 7 HAFEL LT D, £7o, FEAH TlX SRS & iz 2 730k
hEZE T2 T, ZNHDOV TV ERRHCIREGT A2 L2 EB Lz, THDOYLVTFEL
WIS HABRIZ L DA A— 2 I L0 | AR 2 Jiidy 2 BK & 8 Y CWE ORI 2 7
HK (D0) NEHEFELY GESIEHT D2 2R L, ABETIE, 25 OMA/KENREIC
KDWY VT T AL T~ BGELBRIER & R L 72O oK Dt D AIREAIZ DN T
AT L7z,

Signal

intencity
High

7.5 min 10 min

Representative images of D,O and Alexa Fluor 488 influx into an ex vivo brain sample.
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HRAIZBIT5KPFFAFTIIOR
Water Dynamics in Cells
KR!, IJSTEEMF?2 °q# B—ap 12
Kyoto Univ. ', JST PRESTO ?, °Keiichiro Shiraga'~

E-mail: shiraga.keiichiro.3a@kyoto-u.ac.jp

“Water is life’s matter and matrix, mother and medium. There is no life without water.” — 1937 4512 /) —
~UVER - ESE A5 H LTz Dr. Szent-Gydrgyi 232 O X ) IZKOEEMEEA BN Z—FHT, Kot
DSRAREN TR I T A F I BRI IIR BB EN TV D, UL, 1EkDEWFEHT 7
0 —F TIIKRZAUET 5 Z EBNREETH -T2 LTz, KixE =i (1012s) FBRECifiz 374
AT Iy VIR L ERT DT IKDOBI2 5T, ARG F OUTHIZITE I AHE S 772 KTk 2
FAET D72, ZORMEEZFET 5 2 EBRETH 7D by, 22T, 77~
¥ (0.1~10THz) FEIKOSEERIZE 2 ~F T ot —F —DS 2 KM 5720, 0%
BRMEA M5 2 & TN ORG24 F I 7 A2 EEIIBIET S22 LN E D, £
ZCANIZE TR, MRROEMBRIIEDLKOEKEIZEMRT L L2 R, T 7~/
DEFFHEAT MV ERE L CTHEEMRNOKIREL EE(bT 5.

VU a CHERN D72 D ATR 77U XA RICR LRI Td % HeLa Ml B R S8, &
FEHEET 7~ 53 6% -V T 0.25~12 THz I R SSEFEHB ALY L& JIE L. LTI
AT R DIT, Hela Mifdiifg (X 7.5+1.0
um) OEFFEALT LTk DOZER L \5 W”mi?m“mﬂ s
LU BB BE L Tnd. 2T, 8 T T T
T T~V R TR T O BISE
X TH Y, MIRNICEET DX 37
Bip EOARSG FIZHRRT D REN SN
ZEERLTWD., £ T, L7 KOFE , Hel o ooll monolayer A
A 72 B ONZAK D oy FRIRENE— R & v 0 -+ ]

T
10 ey

-------

2 ==--- Pure water B

Permittivity, €'
N
T

TIOEBFBEARI MDD T 4T 4y ) r(d) N
UIRFT ATV GRAR), ERsmEz b Lic 8 | “ 1L reavations e,
f oy ybrtions 3
SADKEARTIKDREEE Ao B4 S C— .
8 § Frequency (THz)
Z %, Hela MilANIZB T 537 KiE o2t S i
[ R e

0.0238£0.0020A5 TdH % Z & Nbhoiz. = - s
FUTKFK OB (0.0074+0.0005 A3) 0 0.1 ) 0

T N Frequency (THz)

BRI b RS T &5, MR
SRS DSl 2, MIANISAEEET Figure Complex dielectric spectra of the HeLa cell

BIKOK) 3/4 1Z30v 7K E LTIFHEL TV monolayer and pure water at 37.0°C. The inset shows the
_ . contributions of bulk water relaxation and intermolecular
LI LRSI vibrations to the dielectric loss spectrum.
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[7p-N104-11 A —TF =>4

O—# 2T (1.mAREI)
F—U—F . O-TBEMIEKR. +/ X7 —IL5HE

70— TJEMERICK 3 EFYESHAREMIIRRICERERZZT. M HEE - RESEEEDR
BicmEL. ¥EFRZHROETZTESELEFMRUISAEINTULE T, AP VKDY
LTIF. ZOREHCERESNTLVIMREZRE. CNIXTOKINMBNTERD S RFOH
BRI EFRBLEICOVWTRBNWLLEEET,
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Frf o B EER R EEREMREIH < FEHRDIED
F/ RAT7—ILEHA
Time-resolved scanning nonlinear dielectric microscopy for
nanoscale characterization of semiconductor properties
RALKGERE ClX #HE
Tohoku Univ., °Kohei Yamasue

E-mail: yamasue@riec.tohoku.ac.jp

BRI A ELREMEE (SNDM) (XEEMIRE T O R 2 §ER R L% mEE T
BT 570 —7HEEETH D [1]. SNDM #JE3E L 7= R 3fig SNDM 28, EHITE Y
BAFE S, @7 4 ¥ Z IALEITO AR A ME BB A WS Z & T, ek SNDM & thig
LC, REMZREEL - INFBELZ E(R A FZE L T\ 5D (2, 3], II4F, W5 f# SNDM (C
KD GRYVED T ) A — VEHIZ BT 2 BARBRRE S ER L TR Y, 2%+ V7 (&%
K= b)) RESABIEDIZD, RFTARR-ELE(CV)RHE, -8RI 5 i o S i K s
FEoAi#iE2 (JRPT DLTS), S LI O ORIEHAER ENFFEE 25T D [3]. b
OFE, FEROMBARERRIEST S ZFREICBIT 2 BRiE % ATEE & 375 . B T,
TR DRF[# 53 SNDM IZBIT 2 i DER A IR 5. U A RV R¥ -y v FYEK, 518
HBRA OISR D A E, & DI OB EE~DORIEZ BT 2N 5.

St

ARBFFEIL AL KR B 2 e [mAFge 2 o 7 — « B ST & oLRFEE L OXITE
TWET. WHEIY, AiciEm, HE2HE, LDIVEGHELET. AUFEO—5
X JSPS B (16H06360, 20H02613, 24H00414) 3 L TYNEDO SIP DB #5217 TWE 1.

S5 XM

[1] Y. Cho, Scanning Nonlinear Dielectric Microscopy: Investigation of Ferroelectric, Dielectric, and
Semiconductor Materials and Devices, Elsevier (2020).

[2] Y. Yamagishi and Y. Cho, Appl. Phys. Lett. 111, 163103 (2017).

[3] K. Yamasue and Y. Cho, Microelectron. Reliab. 135, 114588 (2022).
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EETO—THEBRERAV-ERRSY A4 F ) et ORATHR
Advances in Ultrafast Dynamics Measurements with Scanning Probe Microscopy
FAXR¥Y! OFH BZ!

Univ. of Tsukuba ! °Shoji Yoshida

E-mail: yoshida.shoji.gu@u.tsukuba.ac.jp

KRBT T 30 AT, A AR F 7 A—Fv (am) A7 —v, BEREERT 7~
N (THz) #IZELSOH Y | HFHFIEREOFHE B AN REHI 2> TE T D, ZRITEN, F
JREE T OBEIR Y A T X 7 A @O ZE R iEeE TR 2 FIEORBENED b TS,
ThH, EES 0 —THEEEE L FERL T - T a— T EOMBE DRI LY . ORI IR A X
BIRA~F ) A= MV AT — )V DZERGHERET, e v V7 R, A LB 7 ) B
S FIRENIZ: E DL S B R OB ATRE & 72 > T&E o, FHTT T~ L 2% v
Ref e & b o 2 VEREE (THz-STM) 1, HANFHR THE I NV —TIZR b TV, B
ETIE 10 22 587 v —7 03B fie E TIZHE LITFE L WERLZ ZIT T\ AI07,
THz-STM X, 7 A 27 L0 THz 7OV A % STM #E+ & GREHRICIRE L. b v p VBT & B
IZEREN S5 2 LT, REIRE OB OB E L 2 ORI A b AR 2 2 FIETH D, STM AKD
JEF- A — VI R RE % MR L D DR BIR OB ATEECTH D,

KRB CIE, THz-STM OECHTOMFEENIR & & H1T, Frex BHED TV D 2 ot FEROhEe 14 A
F 7 AFHAZ DWW TR T 5, FEBRTIE. M LICRT L7 = A Mv 23 (517 nm, K
300 fs) (22D WSex/MoSe~T7T miiE b 72 £ L, £ O®%RBE &5 THz 7SV RIZ XY
HEEND bR VEREZEC R T4 A T2 223 L7, K 1OWCRT X I, BilE
%2 THz B EHE L, e CTHEEE
BB B ST, AT RSt
Jeli D58 THz ITHE5C X - Thbke 1
WREEL . ElRShl-X Y VT (BT
FICIXIEL) B R Rx$5Z & THE
ClebDTHY, BERFEHD O RFT

M7 +HFmBF o5, B TIE, )
1 a. IR T T~ STM #HRIOR b, WSey/MoS,

il -2 A F X7 ADFEZERA A —T o
) o JE~T a G LT D AU TS R A0 A RIS SR
TN T hikimd Do
[1]Y. Terada et al., Nat. Photonics 4, 869 (2010). [2] H. Mogi et al., Npj 2D Mater. Appl. 6, (2022).

THz current [pA]
o

L L
0 20 40 60 80
Delay time [ps]

]
[3] S. Yoshida et al., Nat. Nanotechnol. 9, 588 (2014). [4] S. Liu ef al., Sci Adv 8, eabq5682 (2022).
[5] T. L. Cocker et al., Nature 539, 263 (2016). [6] T. L. Cocker et al., Nat. Photonics 7, 620 (2013).
]

[7]1 T. L. Cocker et al., Nat. Photonics 15, 558 (2021).
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HESNENE L LFiE hBRME O SED R
Recent Developments of Electrostatic Force Microscopy
and Photo-induced Force Microscopy
BRABEL! OFEIR BREL!, F* HAE!

Osaka Univ. !, °Yasuhiro Sugawaral, Yan Jun Li!

E-mail: sugawara@ap.eng.osaka-u.ac.jp

1. BEIIEMEORH

e v e —7 ) BEE (KPFM) % W O RGUR & IE T 2 8556 & OHEfil BN 7 (CPD)
X, ST DT =)V IEEGOMEZT TR, PFEERORHEART ¥y VI HIKFT D, 22T
(T, EERNER OO SR REES BE A I E T 5 A I S ARJEIE DO AZRNA T AEEE WV S FRER )
SIMECOWTHRITT 5[1]. ZOHHIETIE, 5K 0L 7 R0 & R iR ER O BB ) &
ZIET 5, WAEORNNA T AELEE WG, SRR OB ER SR m NI K
DHFEARREEZIEFEEDOMTEZ NS, —T, @MEAEOZRAA T A2\ 5 & SmESL
L DHEREOFHGIIERCE | E2REABNHENCRERPEEL 525, FE, 22 HEK
TlE, AREE R ANA 7 AN LI 56 O MBROMEE A3, @8R 7 2 2L i256
FOBDLTNIREL LY, ZNHOMEE DEN D REREEELHETE D,
2. JEEEE SRS S D R

WYE RN JDET DTS Y OBREE A & 1 & L ORI 2 6k /1 BEi%8E (PIFM) (Fig. 1(A))
R, VB D RFTR IR E WD TRV T TE S FiE L LTIER Sh T b2,
PiFM TiE. AFM O& RS LB IO A2 B L, @ BREEHIFH L S0 2 W1 & 3R
ICFHE SN W1 & OMOBER WM EMERZNFHE I L LTHET D, e 73sEst - )
EHEEERED 4 IS ELBIT 572D B O RTINS0 E % @O 22 figie TR T & B,
PiFM IZ.AFM % _X— 2 & L T\ 5 7= KPFM
WD Z & TURBt o ERBE) (X 7213 CPD
DEAL) ZRET D Z ENTE D, Z 2T,
B B ZE I WO TR T (FM) 7 20 CENE
% PiFM % KPFM & fAGOE D Z LIT X
V. BWBBIOEELZ TR0 FONE
kW T T ) R — L DRSS ERE T RIEAL
TELZLafirT % (Fig. 1(B) [3,4]

Fomot (N}

Tip-sample distance (nm)
o

12

S
_F-"f"t‘::?f' -vu:.r:la

Fig. 1. (A) Configuration of PiFM system and (B)
results of 2D mapping of photoinduced force of

a pentacene molecule.

[1] R. [zumi, M. Miyazaki, Y. J. Li and Y. Sugawara, Beilstein J. Nanotechnology, 14, (2023) 175.
[2] J. Yamanishi, Y. J. Li, Y. Sugawara, et al. Nature Commun.12, 3865 (2021).

[3] T. Yamamoto, Y. Sugawara, et al. ACS Nano, 18, 1724 (2024).

[4] M. R. Shcherbakov, Y. Sugawara, et al. Nature Reviews Methods Primers 5, 34 (2025).
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TINIVYEREE F O RIVERIC K S E— 5 FRIERBER K
Excited state formation in a single molecule by terahertz-field-driven tunneling current
HRRE SISLY, RKME? OK# B 12
RIKEN SISL?, Univ. Tokyo?, °Kensuke Kimural?

E-mail: kensuke.kimura@riken.jp

A b RVBEE(STM) & FHIE 2 A B o7z STM B BT K v | bR VB E
TR & L2 RICHENR WRE T 5, JEDRIPTIRI 28 2 7o i+ A 7 — /L O 22 [ 53 fifFhE Tl
EEATAD Z EMND, A KRBT 2 RFTEFHR PR O N TE M, —75 T, ko STM
FENAHIEIL b RVER AR T & 2 03 AR S FFREN R B D, 4. STM ORF#E Sy
fERE A FTRE T A3k & LT, B L AL STM ZfiAA b7 lEmsE STM 3 EH S Tnd
7 T h, T T (THZ)FEIRD SV A & STM Z A bE 72 THZ-STM BER 289D T
W5, REFFETIE, STM Bk E THZ-STM ZRlG S W78l e TIEZ B LI, THz &
BXE) R o R VEDRIC K 2 H— 4 F D RhER BRI AR ICER 0 A1 A 7210,

Yb 7 7 A N— L—P—% W TRBEFR DRI L 0 34 ST THz KL A % | TR = 222
STM (23 &  STM WHEBIZAE 2 1T D vz L o X CEREHE FIZE4E Y L= (K 1a), 20+ B4 U2 FOkIE
STM BRIl AT BBl L o X2 LD B S dL, STM F v =828, @R E s o
F(CCD) TRt D, BEHE, 375 4 18D NaCl 3 & L7z Ag(111)3Mk Eic, Pd 7% =
T = (PAPe) iy TR AE T H Z & THEfF L=, X 1b IZEXK D DC-STM & THz-STM IZ X v 5567
PdPc 237D STM B TH 5, THz DX v U 7= X1 — [ FH(CEP) & %o FNVEBEAMES 5 2 L T,
DC [AIERIZ THZ-STM T FRUER BT E 5 2 & 28 L7z, ¥ 1c 1% PdPc 43 THz-STM %3t
AT MVTHD, THZ SV AD A A L E—7 BIEFIMTH D CEP =0 D & X FTHENRNODBER
M), AHMTHD CEP=1 DL X 1.9eV [TV DA D B — 7 D3fiR STz (FHM). 4% PdPc 43
FOHENHROE—2 TH Y| THz FHE b o RVERICE > T FORERRKEN R SN2 L2 E
BRL TV D, AGEI T X 1e IZBL D D CEP ARAFIEICHD & | IR BT AU 2 > W Cain T 5,

(a) (b) o
cep=0 | STMtip Fluorescence B —CEP=T
£ - 500}
s = — CEP=0
= 3 400}
@ o
g z 300}
=
CEP=T ° & 200
<)) £
THz pulse @ PdPc molecule g 100
NaCI § 0 1 L 1 1 L L
Ag(111) ‘ I 14 16 18 20 22 24
i_

Photon energy (eV)
Fig. 1 (a) A schematic illustration of THz-STML measurement. (b) DC- and THz-STM images of a PdPc molecule. (¢) THz-STL spectra of
PdPc/NaCl/Ag(111). Red : CEP =0, Blue : CEP =@. Ery, =£80 cm/V, 3 min, V'=0V.

[1] Kuhnke et al., Chem. Rev. 117, 5174 (2017). [2] Terada et al., Nat. Photon. 4, 869 (2010). [3] Cocker et al.,
Nat. Photon. 7, 620 (2013). [4] Yoshioka et al., Nat. Photon. 10, 762 (2016). [5] Yoshida et al., ACS photon. 8,
315 (2021). [6] Kimura et al., ACS photon 8, 982 (2021). [7] Kimura et al., Science 387, 6738 (2025).
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ATOFA VRIZEBERRAS VE—F O ABEMED
LERERBEREL & EEFERBTA~DEH
Wide frequency range measurement of scanning impedance microscopy
using heterodyne method and its application to analysis of all-solid-state batteries
BB CluE #A%, #4 &R, WHE R OHME # FK T ohm B2 EF Xt
National Institute of Advanced Industrial Science and Technology, °Yuji Yamagishi, Hirotada Gamo,
Yasushi Maeda, Zyun Siroma, Tetsu Kiyobayashi, Nobuhiko Takeichi, Hikaru Sano
E-mail: y.yamagishi@aist.go.jp

AL L —  APEEE SIM) 1, SRRSOV e T e —T RS L [FIERC, BEERU R
TS ARM B CH Y | HEABBIOMHTI WG TE 7=, SIM OBIFESHIE, FHEX IO
AM HEDSHO ST, 20, FM 5200 SIM 23838 S, 2eiimsfigiensia) - U2, JTECiL, &8
PEWOFHIC BISH S 2>2H 58, LL, FM HR0 SIM (21, SR EIOMAREHfl 235\ yCHEE 10kHz
~1MHz DR CORTENREEE N D FRENDH Y . Z DAY SIM O~ ZHIFR L\ Ve, AHF
20, BFERIORHHIC~T v 4 LHAZE A L= SIM 2B L, JE TR Sy 2 g ok (1 Hz
~300kHz) 9% & & HIZ, ATEALEREISER LT, BRPEROA e AT LT,

B LT3 HilEA VT Figl @l o g2l A Vo B 25 L C SIM JIlE 2560 L=, FIB Chf
P& U7 Wit H T 3 FREEOD I 2 2 SRR OASITREI EAFIIN L, Z0HRRET SIM 18 (BiiteB) EOOHRIE & Nk 5y
An) ZHUS LIS E Fig (W, AQEEDEBE D = e (100kHz) (203, 4805 - (iR & &I 2/
FCAHEAMEERIH S, 5, JEEY 100Hz, 20Hz LK< 72Dl 2 oV, T ISR AR L C
T AEEEACDEE /2D Z E DTz, TIUL, TEWEEAREMESIRIOA o B L ARG OFED, 1K
JERR R GRS TN = A AR E L QWD E B2 HVS,

Cantilever

(a) . (b)

ul
1401082, pI|0S

@ 3
Active material Au

100 kHz
(d) = s N :
Amplitude = $ &
vl g
OV s 1025V
Phase
(SIM)

-20° EEEESSS ] 60°
(Delayed)

Fig. 1 (a) Schematic diagram of the SIM measurement. (b) Topography of the positive electrode cross-section. (c) Surface potential
image obtained by KPFM. (d) Amplitude and phase images of SIM with 100 kHz, 100 Hz, and 20 Hz of the frequency of the AC voltage.

BEE AWFICIL NEDO ZERtF¥E kiR EEKRZ BB OFEM - HR B %  (SOLiD-Next,
JPNP23005) | 2 & 0 %EhE &z,

2% 3CER [1]S.V. Kalinin et al., Appl. Phys. Lett. 78 (2001) 1306. [2] T. Kimura et al., J. Appl. Phys. 118 (2015).
[3]N. Ishida, J. Phys. Chem. C 126 (2022) 17627. [4] Y. Sugawara ct al, Appl. Phys. Lett. 100 (2012) 223104.
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RSB LVEYTR—T 7+ —XBEMBICELD
FHREIR 52 OR 5 OMAES &% 5T
Local Electrical Characterization of Organic Thin-Film Transistors
Using Time-Resolved Kelvin-probe Force Microscopy
HRI' Ok £!

Kyoto Univ. ', °Kei Kobayashi'

E-mail: keicoba@iic.kyoto-u.ac.jp

AHEEI N7 P 2% (OTFT) 13X, K2 A M TT7 LSV 7 ARETFRIE~OSAPYHFS T
B, ZOMWEDREANATON TN D, AEEE N7 22 O@EEREIX, HEA, @k, 55
WREZR & BE ns ORFE A7 — VTR Z 5 HER T 0% v V7 A4 7 I 7 2R ERESBEAKRLT
WHTZD, AERETOX v U7 2 A S 27 A0, OTFT OMEfEx A LS8 5 L TARER
ICEETH D, MHESMEFERNIEMEE (r-EFM) B X ORISR Ve T u—7 7 4 — A
WaE (t-KPFM) 1%, JEFRBEMEE (AFM) (B3 BEX IR OE bz mElcmt+5 2
LT, T ANDOF % VT HMORHEN, TRObXF Y VT XA F IV R%ETF ) A7—1LD
23 REE T ML T Z BIF TH Y . OTFT (2361 5 B A B SR LA (2 A T db B [1-3],

BH), tr-KPFM Z T, OTFT OF v U 7 XA F I 7 AEWE LIz & 2 A, ke s 7
v 7B DIEHGEFR O B3 HE SHiz[1], & 2 T, t-EFM (R0 fiFHE | ms F2E) Z Wiz & 2
A, BRUCH UToAREER T LA v (REERD) ~EAPEASHDET (Fv U TIEARRR)
AT D Z ENTE2], £72. ARM I U F L AA—DIEEIEIE 22 Tl L, 7 ¥ X VG 51iE
Bric &0 SLRE R 02 A2 F I 2 BN R EOE 2 M L. r-EFM ORF[E3fEREAE AFM 77 &
FUN—DIFEE Bps) 825 1us ETEDDH T LB L[3].

—Ji, Ry T Fa—73 (PPIE) AWV, t-BFM X° tr-KPFM O R 53fiFRE % us 4 — %
FFENLTFICED BND Z ERRINTZ[4,5], DivbiuiE, PP iEE HW - @mE D E &R
AL aHE T D PP-KPFM [ZOW T, T DR - ENAMAELZ S HICED H T2, ~T X
A IRIEZEHH (HAM) 5 X[6]1% £ H L 7= PP-HAM-KFM % B%& L | S B K R ER A 217 - 7=,

1. Y. Yamagishi, K. Kobayashi, T. Kimura, K. Noda, and H. Yamada, Org. Electron. 57, 118 (2018).

T. Kimura, K. Kobayashi, Y. Yamagishi, and H. Yamada, Appl. Phys. Lett. 125, 263301 (2024).

Y. Yamagishi, K. Kobayashi, T. Kimura, K. Noda, and H. Yamada, J. Appl. Phys. 135, 125501 (2024).

J. Murawski, T. Monch, P. Milde, M.P. Hein, S. Nicht, U. Zerweck-Trogisch, and L.M. Eng, J. Appl.

Phys. 118, 244502 (2015).

5. K. Kajimoto, K. Araki, Y. Usami, H. Ohoyama, and T. Matsumoto, J. Phys. Chem. A 124, 5063
(2020).

6. Y. Sugawara, L. Kou, Z. Ma, T. Kamijo, Y. Naitoh, and Y.J. Li, Appl. Phys. Lett. 100, 223104 (2012).

Sl
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HEIHEMSEIC & S ERBENEHA
Charge migration probed by electrostatic force microscopy
wEx =
Takuya Matsumoto

E-mail: matsumoto-t@chem.sci.osaka-u.ac.jp

[FF] SR EMET. SRR R 72 & EH AR HIEE 2 LB 7R EA b oo
BEICEE CIRME AR rIRE 2R M (A SR L DBt O R E B EMET 2 Z ENTE D, S HIT, HFH]
SIEFIEEZRND Z LT BEIEICHST 2EBMO~A 7L —a U EEBINT 52 LN TE
LDT, AT NA A 31T 3 272 EOFHINTHE LT\ %, AGEH T, FrICPREHFIIRLERS
53 fi 7 7B 5 BARER . Fowler-Nordheim 43 JGI5IC K0 | N 5] & B BT (W) 0O B i 7 8h oD 81 1 451
DSR2,

[BREH R E R ) B ]

PREHRIIARIER B R D BEIEEIX, N7 — 7 o — 7RIS RIS RNEE I o F L oR—iRE)
LFEILTIT O FETHD (K1), EROIGEL T ——

F LS — ORI A BB OAR A AR5 720, J%%%ﬁ%i;%w?

IR 2 B S DB 5 B 1T 2 D EHRI N TR T B, Cantlever ! 1

JEF- A BEEE TRV D I o F Lo — O R A RO | ——
TL\ IK rd= 2us
NG

I <, — 72 TR &L T3 KHz 76 IMHz f2 )% £ T
AT Cd 5, VERHRINIM B N BMeE T, 2 -
SO ER I ERINT 50T, EEREEE R 14 N BT

T=5us

Photo-voltage

I LT & % S RHUBEE DS E R B, s C, B T
FL—omEEsEoE e, w7, erios eI
—ORMISAXOEY, BOMIARES bR O O o o e
HZ LT B, D]

Z D J7iE%E VT MDMO-PPV 5 (R —J@) & _EIZE 7R C60 i (77 v 7% —@) %K
T 5 T JBAKEKBEMT SN R AR L, 060 JBOT T A v ¥ % & FefEll o0 YRS R R IR 4y
fREFERINE ZAT > T AR AN T 5 (1],
[Fowler-Nordheim 43 36i%]

BB bR U 72BN T, R EREI OIS 55y 11
R IET % 2 L 2FIA LT, 5 FHEMOMEZRD 5 HETH
%, SAM [ EIZIE AR L 72 Ru JIBEC DU THT o T it il 2 53 9 5.,

R S 2 N719/6-AHT/Au = AL ¥
[1] Communications Physics (2019), [2] ACS Appl. Mater. —KAT T L

Interfaces (2023).
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8p-S301-1 HECESANES KT LIIES WHTFBE (2025 BHASE RAFr2 /82 &FYS4Y)

TTIYTFIXL D I7AIT 49 REEo-HEEEREOER & RiE
Understanding and challenges of functional interfaces using materials informatics
NIMS!, CHRZ#*

NIMS. 1, °Toyohiro Chikyow!

E-mail: CHIKYO.toyohiro@nims.go.jp

FEREMERSEE, FRIEEMRMEHC T D RIE, 73 AR E RN E 2 D E DI H BB R BEHR
Thbd, TH, F—HEFHECE SRR Ko CHREMEIENI bR 5 —F ., T OREHE
SEOMENLIZIZT — 2 A & TSI RO LN TNWD, KBEETIL, ~T VTN T +~T
47 A (M) ZHWT, FEOHE - BREE - JEHEEE) 2 &2 AORAICEE « TR 571
DWTHAITT 5,

1. ZThETOREHTLE R

HER A T RREAM B ORI A TIRES N D, ETDIDIZ 2N E TEL < ORmETFEN 72

SNTE T, THVE THREAFZEIE. 2000 FRATHE TIX HRTEM <0 XPS & o 7 FEBRTFIEICK

FLTEY ., ERHEHNI DN TG - RIS LT o7, 2000 A -LURE, mod 722

TRBULZLFE—FBEEIAE (DFT) OBANIZEY | A A7 —/L TCORMEET WG ERE L,

A 1414 J8 PR L M BAR &y o T VR 70 U 36 1 2 KRB LA BB D A T = X 4

WGl oTz, L, SEAFSEIE DB -OM BHEIZ 53 0 TR 0 IR A IS 2 4R 1%

X ot

2. RT U TNARL U T =T 4 7 ADRE

2010 MR BI1E, T VT ANAAL T~ T 47 2 (M) DISHBARKL L, R -

MTEIZBEIT 2 REOT — X Ol & & bz, 7 —FX—2 (f5] : JARVIS, Materials Project §iZ5E)

DIEH., 7 722 ) 2 ZREYRET /W L D R X —Tl, Zild V7352 X D8 -

RS- gy FR—IEREOHEE, S BITITMRRIBPRIELR & W o I R RSA & W

PEDOBIRMMT N HED DT E T2, BT MRV | [ E OGO E D NLE D PERR

R AR T D0 AEEMICEES T Z EBAREICR Y D9D0H D,

3. T YTNAAL U THT 47 ADRELEHDORBE

SHOBEE LTE, RETr—2%2 DX 25k T 20 0OMERDH L, FI2RRDAT—1LD

FR - a2 b= a UREROBE L W o LI A 7 T ORiEA RO NS, BT, MI

DGR LT 2RGSO 2 B 2 T, B - 2\ - YK EIRFRIE R & 1 5 BhR S irS & & )

INTE, 7= —XT7 4=V FIERHFEN)F L ONA T ) v RREDIERRRAIR TH D,

BITIFE AR ET N MW EARRERF P EE L 2D, SOICERER P mE

AR W o T EBRAYEN 2 B D AT e~ /LT R — L MI DEADRZET 54, Process Informatics

& DOEHIC L DA - fEA S TV D
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Deep Learning Z L \=#5 @ B RBTE O F2 4T
Deep Learning-Based Analysis of Crystal Growth Processes
HFRER, AILER (FURX BEMEH)
Kaoru Toko, Takamitsu Ishiyama (Institute of Applied Physics, University of Tsukuba)
E-mail: toko@bk.tsukuba.ac.jp

ERMBHZ I T DR SR R IR OMERIL, BT A ADMREM EE2 X TEIz, 1EROM
BERESLT B ARBENIINZ, TETIE~TIT VR A T~ T A7 ARG R L LN T 7 a—F 0
REANTHFFES T, FEfR R IZB T D@ EREIEHC 7 2 A0 BRI TV D, Fex 13z
IWETIT, IV RV RS L O RS AR OIS i A s 7B AR L [ ERR
535t a TR T R DRR R HE ST OREEE[1]) T~ A R fdf b A =g Re ) [2][3]) T2
& d A BT DD O FE R R T & 528K - Rl [4]) S 3 W RE L A0 D 2 L& U L Tz, 4], 1
3 A RS B b (R AR SRR O FEHT IZ DT, Fox DI OB T %,

= Conventional approach

[ AR R IR, FEdh B

B — [ netK2 Q.. )
H %%ﬂ%iibfﬁ T t%éﬁ@ - ° \ ° y ) o @ ugj o 9g
" } ﬁklii{ v sample A 1 5 %‘* &E - E o
ﬁ‘é%‘{ﬁ‘(“&)@\ {%AE\@%*&L A% . 8 g
- e - Ex-situ Analysis & Plot z hO
observation

(2 2k A 132 Areaiie
BELTHOBIb T, [ sty :
EiRREORENLEET | . . ‘%
67‘:&)&:6i\ ;Fﬁ%g*ﬁﬁ)%%% - Machine learning § E

In-situ observation

Annealing time

© 2025% ISRYMER R

MA~OHEB R Z BT 5
LT RN AL ORE Sk Fig. 1. Schematic of the workflow. Conventionally, humans have

. e S repeatedly conducted annealing and image analyses on samples over
FIHE LR A OB 2 T E L time. This study proposes automating the process using an in-situ
EHEL =L — LB LN 1

annealing observation system and machine learning.
ERETHIENEETHD, 1R, ZNOOYMEEITRUR O BULEE L B2 410 IR L | B S 72 BARK
BIHE O FEENTAA1TOZL THLILTE T, Ll ZOMEEIIRERE 57 1530035 b JIEERTF D H
TEHIZRFRZED T HALR, £ T, A7 e A2 il 728 TR 22 Ltz (K 1),

BP0 % BT G SR AT I LR A SR JE S U CE TN, MPBHIF 2RSS 32 B o @ o EE L
T, (R T — 2R 10305, BRI EEZ®DDI-OIZII KR EDER T — 2% S LM TN
BY | EOWEEIID ORI G7 NEBEST DL RERDOEZAT AN RIZ T BRI VI FEGRIATES
LTEH D72, B2 IXZ ORI L, b fh Al R B AR 0O BAAEE w5 TP 7= T Bl 4 ) & B B A
T DI EETERLTZ[5,6], Z DGR, FEFH R O ML AT L0 EE I Cmln 2> & BT
(R, SHICAREEZRBMBHE ) DRE G/ FEdn B O SEIR A REBUT IR T 222 1Cb B LTz, 5
TIIART B EADFEMITINZ 554172 IV RAEERER ORI OV TH a BRI T 5,

[1] T. Ishiyama et al., APL Materials 12, 021119 (2024) [3] T. Ishiyama et al., NPG Asia Materials 16, 17 (2024)

[3]R. Ito et al., CrystEngComm 27, 3659 (2025) [4] K. Nozawa et al., Adv. Ele. Mater. 10, 2300875 (2024)

[5] T. Ishiyama et al., STAM: Methods 2, 213 (2022) [6] T. Ishiyama et al., Sci. Rep. 14, 19449 (2024).
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Pioneering polycrystalline informatics using silicon as a model material
AXBET !, OFExX fERE!
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Fex i, ZEEMEHIIET 2R BLOAREN A I =X L2 b L, BRI SRRk
B OEEE HIEL, vV ar2ET7AMELE LT TSR EHERT ] &5 #ii fe Al aE ik
ORI A TWAD[]. ZHETIC, FEB - B - 5HE - 77— 2 B2 AR S &7
AW RIBAEL, SHCENLEREGTHI LT, B TAZ—DREA T =R L
O—uiw fRAT 570 &, EHERZEEM T OB ROMREE KX S ERIETE2]. &5
ZHAE T, ERLAT ZTER LC, BRYE T 2R 2 58813 25 A5k O W5 5 2 7 2 #7272
e BB L TR Y, 7 —FBERAEERGTOEBUT S E >0 H H[3]. A #H TIX, i
£ CTOMFERREMR T 5 & & b, ZREMMEHER T ORI L SBDRLAIZHONTHRITT .

[1] N. Usami, K. Kutsukake, T. Kojima, H. Kudo, T. Yokoi, Y. Ohno, Multicrystalline informatics: a
methodology to advance materials science by unraveling complex phenomena, Sci Technol Adv
Mater (2024). https://doi.org/10.1080/14686996.2024.2396272.

2] K. Yamakoshi, Y. Ohno, K. Kutsukake, T. Kojima, T. Yokoi, H. Yoshida, H. Tanaka, X. Liu, H.
Kudo, N. Usami, Multicrystalline Informatics Applied to Multicrystalline Silicon for Unraveling
the Microscopic Root Cause of Dislocation Generation, Advanced Materials 36 (2024).
https://doi.org/10.1002/adma.202308599.

[3] T. Deshimaru, K. Torii, K. Hara, K. Kutsukake, H. Kudo, R. Katsube, T. Kojima, N. Usami, Two-
Stage GAN-Based Generation of Virtual 3D Multicrystalline Silicon Reproducing Nucleation
and Crystal Growth Processes Using Crystallographic Information from Real Ingots, Advanced
Intelligent Discovery (2025). https://doi.org/10.1002/aidi.202500012.

© 2025%F [CRAYEER 100000001-189 T10



8p-S301-4 HEOMISAMIDE LHELMMAL WETFHE (2025 BHAZ RAFrY /SR 8AVF1Y)

EHLURABRHABICLS=XRTtECAHEER IVES/ Fy rEE
Three-Dimensional Self-Ordered Group IV 3D Nanodot Fabrication
by Strain and Surface Morphology Control
IHP-Leibniz Institut fiir innovative Mikroelektronik !, 415 B K% 2, Technische Universitit Berlin 3,
°lUA #57] L2, Wei-Chen Wen !, and Bernd Tillack 3
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[Fig] 5ol IV jEERRGE T e ADREIZE Y,/ Ky FND)SCHRE T2 08 L ik
ERFOMEIOBRENFIREE 700 . T b E AW HHERET A ADBEFD CMOS 77 ) 1 ¥ —~
DICHAPHFRF SIS, IVEEND % Si EICTEKT 286 REZFIRT 57-0@% 7 o % Lxhy
i, 74 NV VT T77 04— AN EMEEOMRIITEETH 208, MEELIXNEE T
HD, AREETIT, EBIOEEBIRZ ST 2 FC =S 2 £5> SiGe ND % CVD ik
EHOCCHOEEMICEE LM RBLIOERA N =L E2E LD D,

[3=B 5] Si(001)H L < IR SiGe(001)Fp b 12 Bk Si(50 nm)Fs & O SiGe(~5 nm) % AN
BRI CVD EEZ AW TRARESED Z LI X VBB A2 ERL L 72, Si A~ —V—R i1 SiH,
% L <& SiH2Cly (DCS). SiGe FMEIZIE SiHa-GeHs & Z L ZFLH W,

[R5 -2 )Fig. 1 1T Si KT SiGe/Si #BHE I L 72 Witk SEM {44 ~7°, THiD 10 &I SiHa,
#8110 BB1E DCS W T Si AR—H—Z ik Sz, SiGe BT Si 2k L THEFEALTWD
2y, Si AA—H — R FE (2 FHE 9 5 BS Stranski-Krastanov (S-K) A 7 = X A2 LY SiGe ND #id
DERR SN D, SiGe/Si B -2 FRIET 2 FIC L 0, HFIA., HE7 m 328 S 2 FF> SiGe ND
BEFINFED HiLDH, Si AX—H—|Z DCS Z W54 & SiHs Z AW 2356. 2 md
Fli L O BB D SiGe ND IR ER S D, Si AX—H—EIZ DCS & W =3546 . Bl
HIC Si ZmE O ML Sz 7 T v MReRE NSRS I, SiHs Z W4, St A—H—
FH I DIA E N7 SiGe ND O & Kk L7 F = v B —R— REEDNTER SN D FENREDE
BR CHER SHL7=[1], Si A~S—H—% DCS X— 2 TR L7284 SiGe 12 L 551 -9 0 7278, SiHy
N—=ZTHEL7ZSE. §loED ELY b RETRAF—MEI S-K A =X LT KD SiGe ND
TERLDIRE ] & 72 D T-80, T ABLY L OV BB & 72 5, BT OESNIE Si(001)iE D
ERHEFNWD T H<010>FH AN ESIF DM 2~ L[2]. B MmO BEIE Ge lbREB L Si A
— P —DORRFIREIZ LY SiGe DR~ A 7 L—a AT D Z LI LV HIERTRETH H[3],
Fig. 2 |2V B AL SiossGeos I LN CMP 12 K 0 7EBL L 72 2 — 7 /L SigssGeo.1s AR FEAR
142 Sio7Geos/Si K% A U 7= Wil SEM 8 % 7§, SiossGeos 121 SiGeND 23 AL S A9
WRoLHERS FHEE, Si FI2IE SiGeND 23 T SALHI TR ST 5, SiGeND (FEIZ X 5D S-K A
S ALTERINAT-, SiGe RN Z VT SiGe DFERH~A 7 L— 3 »OJEEN ) 224k
SHHHFITLED SiGe ND BN DA A v F o FIRA[BETH D, LI=d-> T, =—H/b SiGe (RABK
W W% Z &1 X0 IrE ORI =Rt AR SiGe ND & IR S 1 & [A]—Hp i
TERIRTRECH D, AR Lo mFliE, = RIoEHIBLY] SiGe ND % 7= 8 O & T2 BT /3 A
AEADICHPIFEE N D,

[ k]

[17Y. Yamamoto et al., Semicond. Sci. Technol. 33 (2018) 114014.

[2] M. Meixner et. al., Phys. Rev. B 64 (2001) 245307.

[3]Y. Yamamoto et al., Nanotechnology. 28 (2017) 485303.

[

4] W.-C. Wen et al., EU Patent (Application provisionally registered).

15% SiGe

Fig. 1. Cross-section SEM image of Fig. 2. Cross-section SEM images of a 10-cycle Sio7Geos/Si
Si/SiosGeos superlattice. SiHs and  superlattice on a patterned Si wafer with local 15% SiGe virtual
DCS are used for Si spacer deposition. ~ substrate. (a), (b) and (c¢) show on 15% SiGe VS region, (b) on
Si and SiGe growth temperatures are ~ boundary region, (c) on Si region, respectively. SiH4 is used for
600 and 700°C, respectively [2]. precursor for Si spacers [4].
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Control of interface and physical properties of Si/Ge nanowires
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KT ) EETH DT ) TA YU, TORTME L VA RIRTE L T2 85T LRI O Hi#5 )
5, EERET - FE T BEHR T AL S AU E O RIS HIRESNTERY
BUE £ TITER A AR HRE STV D[], FRIC, IVIEREERTH LY 2 (S) KOV L~
=L (Ge) BR5HT /) TAXITHEILENLOGHEEINL BT /UL Y THLZ Lrb, F
J IA Y O RO, BRI TR S DT &I R L2 R BL OGRS X O
TN AT & FERED DG E TIRIA RN E S TW\WDd, 2Tk, ERIERELDD
2, SiBEV Ge DT HERET /) VA YREICHE L2 T v =b ) ) VA PHEEIZBIT S
& BT LB R B RN AL R 7 P A% (MOSFET) ~OIGAIICET 5 2k TOREZ G
5,

FIUAYERMUEHH N7 o DA Z TR, UNRT 7 U A Y PICARH) F— 0 7 24T
L R—E U7 LEARMYBEROBEIC LV BBEMETLTLE S, 22T, NHsElom
AR DS L LC, RO R— 0 7k L+ ) 7 Ofikiakz i cs a7 v =
NAT s % T ) U A YIRS 2070517 - TV 5H[2-8], AMEEIY, BAE(LEW -8k
DT aEAZRRA LZEEFBEE T P A% (HEMT) OfdE4s &0 Ak R m s mun
FERMEEFEBT L2 LT, A AT ATWVTE T AZAR MY F— B 7 ST RO EI O R
IR T A ZENTEDL, ZNETIZ, a7 =/ IAYOERS| - A XHIE, Si B
Ge FHIEA~DIEIR F—¥ 7| Fano THICLDF— NV HALEHEOIFEEZ TETW5H, LLEDORS

WZBL T, S HIERE ORI ANZRD1 HAETT 5,

F—H RFEE © FanoR R
4m

| Core-shell NWs
— p-SifirGe
- — iSiiGe

Ge Si Ge

Intensity

=

ERGHREE
fN #7443
[ — bulk Ge / P\R
20 nm — iGe NWs
e 280 285 290 295 300 305 310

Raman shift (em’ !

F1g 1 (a) SEM image of Si nanowire array, (b) EDX i image of p-Si/i-Ge core-shell nanowire, (c) Ge optical
phonon peaks observed for bulk Ge, i-Ge nanowires, i-Si/i-Ge core-shell nanowires and p-Si/i-Ge
core-shell nanowires, (d) a schematic illustration of p-Si/i-Ge core-shell nanowire.
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Nano 9, 12182 (2015). [5] ACS Nano 13, 13403 (2019). [6] Nanoscale 13, 6798 (2021). [7]
Nanotechnology 35, 122001 (2023). [8] ACS Appl. Electro. Mater. 5, 4674 (2023).
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Exploring Functionalities of Silicon Nanoparticles with Wide-Ranging Size Control
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T R — VS S LTz S fEdRIE SV BT DR A R L, 7 h = RIS
BWTEZOEEMENHE LTV D, B FOR—7 RO (<10 nm) LLFOYA X Tk, &1+
A AR K VIO E L — FBER L, SRR AR N 2R T, DD, BT
N AR Vv T~ OISR S D, 100~200 nm O A RFEIK T, AIEIRIC Mie 3t
ISICHR T 2 EMAEAE— 2 A L, BmYOLBELZ R T, 20 X 5 200 IR% 3 Si o @mJEdT
RICERE L, @F T/ BEORE T 7 AF G & RERIOGEHESEMI R L R 7o, Rk
TV TRFHINF R T ~DOISARHF SN TN D,

AAFFETIZ ST U v F U A (SiOx, x <2) OELERIC X oG atE St Rk 7 mE 2 &G L,
JRERPH (1~200 nm) (ZH A Rl L7z SiF 2R 2 ERT 5, S 51T, Fox 23E ITBAFS L7
BRI 2RHLE T nw ALY, SiT /0o Lizana REkEZERT 5, K@ik
BiCRAREE 1150°C THERE L 72 Si 7/ R D TEM 8 CTdh 5, 5 nm F2FE ORI A3 E I BB 2 TR L
TEY, BOMEGSR I HEL SI THDL 2 E8Nbhd, AMECIE, RO s n B, p AlF
R R—E 71280, 700~1300 nm OEIPH T @h=%8 6 %2 FEEL L T 5 (1% (b)[1-2],

eIy U o O R LL BRI 1500°C CTERL L 72 Si -/ ki - HEKO TEM & TH Y |
PPRIAEIE 150 nm IZEE L TV D (@UITHRTATZ— L R—R [0 fFREWVWZ LIZEESINZY), &
? Si T/ K11 Mie 20812 X 0 @R 2 ELZ /R T 720, B 100~200 nm CTHIEIT 5 2 & T,
R~ TR E CHELR A HIHE TX 5[3-4], T D7, b h—fg ) /R &2 BIET 57215 T,
B(d)D &L 5 72 SIRITTHEIEMIC 7 VT 7 —F AN TH D, sl TIL, 2 20% A XKD > Y
T I RANZONWT, T h=7 AT Dk oIS A ATREME A Em T D

[1] H. Sugimoto, et al., J. Phys. Chem. C, 117, 11850 (2013)

[2] H. Sugimoto, et al., Nano Lett. 18, 7282 (2018)

[3] H. Sugimoto, et al., Adv. Opt. Mater. 8, 2000033 (2020)

[4] H. Tanaka, et al., ACS Appl. Nano Mater., 7, 2605 (2024)

| (d)
without
Si coating
Figure. (a) TEM image of 5-nm-Si nanoparticles (quantum dots). (b) Photo of the dispersion of (a) under

UV light. grown at 1200°C. (¢) TEM image of 150-nm-Si nanoparticles. (d) Photo of car toys coated with
Si nanoparticles with different average diameters from 100-200 nm.

]
]
]
]

© 2025% ISRYEES 100000001-193 T10



8p-S301-7 HEOMISAMIDE LHELMMAL WETFHE (2025 BHAZ RAFrY /SR 8AVF1Y)

RECHICRIT-RE - AEFEHICK SEEEERORAR
Innovative films formed by surface and interface control for thermoelectric application
BRRBEERET ', BRX OTRI?
et 12
Eng. Sci., Univ. of Osaka !, OTRI 2
°Yoshiaki Nakamura ! 2

E-mail: nakamura.yoshiaki.es@osaka-u.ac.jp

BITE, kkx 70008 CHEEVE OFIEE - FAIHAARE OB L 22> T2, Bl - FIH D720
ZIE, EHRMRIA LI TH D | RS M - ARKOTHM BN B L 728 O BR S 3 B4 &
nNTnWo, —F, BIROZE XX v VIREHIRIRA L TR Y, &1 - T3 R p Ekkx /e
FHEIZE SN TE e, Fxld, ZNOOMERERNAFE - AT 52 L C, BVELHIGH
(I CRES OB 2 Al 2 2 LIZEE L,

BB SIS T O E B IR SCHEREFE R 2T=Ss0 Tk (S: B—_ v 7483, o: BRAGER, © B
RER, T MERHEE) OREZZRMEIRRD D, BEFMEOBAS LT B h—2E~0DH
MERICHEEZ D L, Si ROMEHRESYFRFSND D, BIrREOT DI mL 20, — i
BEIIRV, ATk, /s, IRRoeMEh, B2EATHZ & T, B eCm W AR T35 5
NDZERDNP>TND[L, 2], £Z T, HxlT, =X F v LR BAT 2 BRE LT, K - A
M ZAT 5 2 & CmEVENMREE b 72 O T HEH/L IV R REEOBRR AT ER L LT,

FP. BT ARESGEOHIEIC X DBEMEREDH EE/RT 72012, Si 0 GeSn #IEAZ AL L
72 Sn Ok, EEHIEHT LI & TREFOMEEZBIEL, BRI AAETHLZ L%
EERAZFER L72[3], RIS ARR T RHERLIC 351 2 Fim Sl L 2 rEfem EoEEE B L T,
Ca ZBRFA LT 2D O U & R (CaSi) (CHEH Lic, fEEERSE FW5 Z & CRmibl
B, Si B bic Ny 7 U v RG2S LRk Ca fiAY ) U BRI e 2 %o v
IVRRIZHFY Lz, /Ny 7 U ZHEIEZEFRIC K0 | SEATHIZEOHK 3,000 {5, BLAGEE DK 4 fFOH
NIRRT %2155 Z LI LT2[4], RIS, cOBIFZARIBUZIEER LT, 2D fiE Tl <, 1D #hE
W& % & D FeGeftipm @ ICIEH L7z, 1D Mg & OIS TF L =—T ¥ —1ED FeGe, D /3L
7 BMEHZ. 2014 IO TR @G S, T OEBERAIIRE S Th iy, Hxid, /8
fn Cd D & HIRAICIICERCE S Z LICIER L[S, 20/ fimElEgEET 60— K7
ARTEXXFU—IEEBR L. 2D FeGe, DRI LT2[6], £ Ofl i ko @y vk
AL TS, KHEEHTIE, ZAbDFFEMIC OV TERND,

ABFTEO—ERITEFE: FARAFTE A (JP23H00258) D KR LV 1Tz,

[1] Nano Energy 12, 845 (2015). [2] Nature Commun. 15, 322 (2024).
[3]1 Appl. Phys. Lett. 126, 231601 (2025) [4] Adv. Mater. Inter. 9, 1, 2101752 (2022).
[5] Surf. Sci. 690, 121470 (2019). [6] Acta Materialia 236, 118130 (2022).
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2006 4=, ~U7 AA A BEMREE (HIM) FEBREE DY K [E Cra A b E 7=, 2010 F M8 AL B 157
PRI IZ9\ OB 8K /R 7 NAADOREBLEE, ~VT LAF L — LRI LA A~D [T R
Mot B C LR - =y F o 7 DT SAATE R A~DIS G a 4T > T, A7 A A
IV DA LU T B/ NSWNTZ | MEF~O BEHBE 23D 72 kg EE 7 okin T
BN EH FRETH S, B ~DO AT A G B — ABEHZ BT, AR IR B Ak C I 1
BOH D ELIL, KIGFERRIZ ES 72O B D 2L B RE S LD, — 7. RS I ClaR DA w21
VI b by F U TBSNRET D, KFEETIE, /77 =2 h-BN #E, mIRBEE YBCO fX,
Si B BIZED, nm A —F — DI A~D I LA T — AP L DM B O ERlE L =T
TINT., ZDT NAR B USR5,

NEEE 30kV T 5.2E15~2.0E16 ions/cm?®> D~V 7 A A F o B —24 (EAEK 0.5nm) % RS L7~
7T 7 = PEOEEREESH RIS K D RmAL R 2 2 TR R T, (a) TldA A > MG S 7= fEik
75“)752 (R Lo HETERLBEINTEY, X7 7 7 U BowtEib s F v —o7 v

DL EZ LD, (b)) B ERE CREm Ltil%ﬁm&%r L, @OFETay MR
éﬂ’LTb‘Z)JZO FE SR ff'] o2nm BBERMBEE L VIEL oo TV 5, RETAMEEE CIXF—/&E
DAl — %H%%nﬂﬂﬂ uz . TEEOEE M)  f i Eiﬁm#“fﬁbx%%ﬁé & RE & PR
DERENIEALT D720, %ﬁ®ﬁﬁﬁﬁf®§%$%ﬂmfééo©®%P%@%i EPAMEE
ETEANASN-MERZ R L, (OF 71 > MIRT X 912 2.0E16 ions/cm? FSHfEIK D A TR
SmV DX FRBIEINHIE VT 7 = U L LT D Z ERbnd, KIEEEII AN Sz
A AL OBENSLFHEIND, EFUIRE S THA R S 107255 G KBGO 5 FE 1T IR F IR 50wt L
THEBT 0.1~ 2%FE TH Y . 2.0E16 ions/lcm®> D~V 7 IA A 2 BRETIEH 2% D K% TR+
Lo TNOOXRMITHEE 7 7 2o FOX v ) YERESEDL Z LTI VB2 RIES T
= VU EHFRIRAN LB SE D, N U AL AU E—ABNERD 7T T = VD T~ L BELY G
B L DRERMRHMECIE, 77 7 = VEA~DOA U BEBEOHINC LD DS REREOH A A
HILDHN, G N2 RIEEIE T2 T 5 S ODOHBRICIFEENHER S, DA 4 A E&PHT
) EEE " E 6i7'77::‘/H%ﬁléb5$%f§®%f§®?ﬁ§%ﬁtﬁfé7ﬁ§§)\éhé75‘\‘, N

:ﬁA'm’%f*aa*%L TSI SN TWA Z E bbb,
2 -u 3 | . . 1 _‘
AE—Y. Ac“l !

EFRED & 91T HIM MW aA A B — SRS 10 HEATE
FEE%L%ELé*f IRMEBANT D2 ENAEETH D, T
13777 2 UEAD T 2P A Z D  h-BN J~D B 2241
KKK & Wikt 9 —® YBCO BmET Y v ¥~D
Tatk 7HEAEKY, b7 7 = RO Si BERA~DF
RTTGRHD &2 DT S ZA~DIEH 7 ST LAHISE~ 2,
ST (o (YPNE—, DY LAFBEMEE A WY A— D812 - F1fi& sub-10 nm
RN THAf, JSA%ER 89, p644 (2020), (2) F. Banhart, et al. Structural Defects in Graphene, ACS Nano 5, 26 (2011),
(3) S. Nakaharai, S. Ogawa, et al. Conduction Tuning of Graphene Tailored by Accelerated Helium Ion Beam,
ACS Nano, 7 5694 (2013), (4) K. Sasakil, S. Ogawa, et. al. Magnetic field imaging by h-BN quantum sensor
nanoarray, Appl. Phys. Lett. 122, 244003 (2023), (5)S. Ogawa et al. Formation of Lateral-Type High-Tc
Superconductor Josephson Junction by Helium Ion Microscopy, Proc. of 2024 ITC, DOI:
10.1109/1ITC61274.2024.10732494, (6) Y. Morita, S. Ogawa,_et al. Nanoscale Direct Patterning in Ultrathin
Silicon Nanosheets Utilizing Helium Ion Microscopy, Jpn. J. Appl. Phys, 64(3) SP57 (2025).
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Low-temperature Crystallization Technology Using Ion Irradiation and Applications
ERIKT Otk G, B Flz
Kanazawa Institute of Technology, “Noriaki Ikenaga, Noriyuki Sakudo

E-mail: n-ikenaga@neptune.kanazawa-it.ac.jp

[ECDIZ] IR OBEREPER BE 2 JobR BICRIE T 2556, HEZEAERLA/ Ny Z U U 7R3N
LD EIFTTIZL<HBNTND, FIZITBREESS (TIND) OEREZ ST 256, A
Ry B Y 728> T TN #IRAZRE L, £ 0% 500°C TR 5, & 2 W ITHER A B L 72
N ORI % 2 & TRk U7 TIND 2155 2 & CIRRGEERrE 28 LIS Gl TE 5,
Z DX ITHREMEEE D 2 < ITAE L L THIO TEDOEEMEZ BT 5703, ARy Z Y VIR
ZEFRAE T2 E ORI S 7z TiNG MER30E H FERE i C b 2 7o O Rk 0 BUL L HARINEA DS L & T
S TW5, ZO%EOERMEHIBEIELICHZ 5 2 LN TED2MEHIRE SN D720, HilE
7% E D@L E~OBREMER O S RIZREE Ch o7, —FH T, v=T 77 FICRE
INDHEONE, MRICEERV AT 287 AL 2 7 LF B TR TE TN
D, Thbb, REEYRREEE e ORI A T 7 o VA BICEBESKR LTZT
NAZADEBEDPHFHFINTWD, 2 2 THEES B ISR U 7o Re M 4 B A C &
DA & UC, A A BB & 2%y 2 IR A A L T ARIR RS AL BT /8T 5,
F£72, TiNi#E BREEAS) OEEMHMEFIC >N T HHET 5,

[FEBRINGY - AR ] RBFECIEA AV BRE & A%y —

. T . T .
3000 Negative Pulse Voltage 100[V]]

2 > 7 aeBAAL Ul il i 2 D CRiEx oA 2000
MRS SR _E IS (RS L 72 TiNi 0D (% lﬁwwwwm .
L (22IR) IR G S B X ORI B % | Negave Pulse Volage SV
B L7z, A A B O T DA A IR T v

2000 -
1000 -

0 : M

Intensity[c/s]

VON—NITERE Lf\_/l/“‘77/7“j‘(7/& ) 30001 NegativePulseVoitage60[V]'

2000 ]

TR LEFHEMEAR 72 X~ (ICP: Inductively IMWWWwWMWMWMMWWWw

Coupled Plasma) Cd 5, A A > FEHIREARICE L T I
Diffraction angle 2 O [degrees]

AEELHMT 52 & TBIR>TWW5, Figl IZ

AP EFEA A BRI SR CRUIE L 72 TiNi #iiE O X

FREIHTASZ =2 Db b A A U BREHIZ K o TRk

DR TE D,

[0 i]

Tl 22 DA A RS0 CHERL L7 TiNi #IRICR W T, H 51 A IBERIC B W Oiid bR &
WK EBEMES R SN2, 202 Db A F UV BHIC L > TR T 7 4 VA LDk i
IEOEBEGR O ATREMED IR S D,

Fig.1 XRD patterns of TiNi thin films prepared
under various ion irradiation conditions

(Maximum substrate temperature: 85 degrees)
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YO VEFEY FMREBELEEMFARIZBETEBFRI VIS 7 1 DEHA
Electron Beam Lithography in the R&D of Silicon Qubit Integration Technology
ERT g 2AE. OF%F BF
AIST, Kimihiko KATO, °Takahiro MORI
E-mail: mori-takahiro@aist.go.jp

WESDRET A Ea— 2O EMRF2 T, EREETET e b2 A THROTIR» 6 E 5
E. ZEOMERBITEREZZEL TS, EAFEFTHLIETE Y MIT, BEEASCHAR
B7p L, ERFZFIZEESRWEEOBEM»H 5, TOTTHEFOERBEEZENTE 5
Varyg&rbvy FAEFIE, EFRICETAHE CORBBAERBEL WO BLATEEZED TS,

Y)arvEfEy FEFIE v AT — RO MOSFET &% L 5 Z L SR TdH 5, BifE—
&%&*&ﬁ%ﬁ%ﬁ%%zék 77— NI N FFERFECIE 2N+3 A L 22 2 o @pl <, fl
ZIE 10 BAEROTZDITIZ 23 ADF— %2V —A « RLA VISR T 2H0ENSH 5, T D
m%@%%xi,%%#%m 7 YA LFEFED 10-30nm BREIZe D EEZ DILD, EER, Intel
oo 12 By MERET » 7 Tunnel Falls (ZBWTIEX, 77— FE Y T2 7T0nm BETHDH Z LA
HOEMNE o TEY, ZTORYEIZIZIEUV U Y 7T 7 4 HifinAW ST 5[1],

WFZEBAFEIZ IV T, EUV U Y 7T 7 ¢ iz A RITIE M TE 2 & ) EEN 72 BRE I HICIX
BFHNDbO TNz, Intel #ELSN OB TIXE Y V7T 7 1 Ffic L » THEFAAEL
PE O BFEBARE D E N S D DB — K TH 5, BT imec DA, 300mm FRAET A 2 NZHE 17
VY757 ¢ B85 EAN L TOMREENERINTWD, FxERIFLZoICRnT, V=
VEHDOAAL T T A BT HEIMEE Y V7T 7 o EEE T AFIEBRSE & I L T
2o

AR D & 9 728D TN S WHRHE Y A X FfOoME R~ VT 7 — MEeETHRY Y 777 141
&Ko THE, EREEE OMERS 4 T 556 ITERMIEO ESMENEE L 70D, —iKIZ
THEENFAEIC B W TTE RO I L R THELL 2B ET 5, L LR i, EF#
DOEMFACIZEN, Z O O OEEMEN GRS D L 5 1c2 o7z, BUR, HRRk D%
Wi, VYA FOAFEZEAZR EDOBIEH D05, SN EITRo TR, Elo, —RIVREHER)
RWIEY 7 b= 7 TREBE SNV D, FEHIBEA~ORE LRIV 20,

Fexix, TS ZBR LICEBNRMIEDOFE A, ) a &y MEFLEIRBAFE 1T
WCTHHTHD EEXTHY , AR TIIMIE & EfiE & 2RO LE b - ERER 2 .00
T 52, vV arEfFey MEERED L O s EE ISV TX, TR EZET S
ZETHIEY R 2 b— 3 VOERBBENM L, R E U THERROREBM A HER TE
5, ZHUEVY arEFE Y FRTFORBBERTES X M L—a UACmid T, RAERBR I
FO#REZELIHNTHLEEZEZITVD, BHIE, ERIAEIELL 40 BBy PREFERBEIC
DT HIENT D,

(HEE] A3 SR A - &7 RET 7 v 7 v v 77 'a 777 A(Q-LEAP) JPMXS0118069228
DB =2 AT,
[1] J. Clarke, American Physical Society Joint March Meeting and April Meeting 2025, MAR-W14.
[2] K. Kato et al., Nanotechnology 32, 485301 (2021).
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EFRBE IO —J AV E-EEH S REEMENE TORA
High Spatial Resolution Microscopy Using an Electron-Beam-Excited Probe and Its
Applications
BEAXT' #WEXEH’ JST-CREST® C&FHA F'° BE #$'° A FE>S
Shizuoka Univ., Faculty of Engineering !, Shizuoka Univ., Research Institute of Electronics?,
JST-CREST? ©Yu Masuda'?, Wataru Inami® 3, Yoshimasa Kawata®?

E-mail: masuda.yuh@shizuoka.ac.jp

BT HIX EREBE R TR L= Y — R .

|:| Detection
X' 2 NIRICHI T 5 ARG BATSER ; 7B

[atmosphere] <)
BREDEL 7 > A b e BB (Electron-beam Optical

o - . . . P microscope
excitation assisted optical microscope ; EXA BE{# %) P

BEIRLCU 5, [ 110 EXA BRGS0 EF 4 7 Specimen— |

Luminescent film

I, ARPAEE L E AR & Y FBEMEE A fLAES Separation film

Cathodo-
luminescence

ot T AT 9 TSI SR & U Elctron 1
microscope
KL EBREE & 8O EIE Tt 2 x & 5.8 [vacuum]

Electron beam

- BAPREEA C I3 O R IR M A R L
THY— KV F B AZH L, EOEIPIR
RED B/NE0Et nm ORISR E AT 5,
ZOMUNERE T e —7 L LTER L, B A FER - #L LIRS 2 LT RN
PR CIE 200 nm D3RI Td - 72 22 fREEZ 50 nm VL FIZA E & W7z, F7o, sUEHIas e
FOF—T U R RRERFEICRE L TRV, A AWMl Eov = v hakEl o RIRFFE#l22
R, REREADL IR = a2l —2a VL RSG TH D,

ARBABEE TR R 2 A T3 2 L T AFET— X NARBIENTHETH D & ) FiK
RO, BIZIR, EOLEREE A B RV TEZESBER O SIS 2 & TR E 4 SUBHZ B
TE D720, BN OHOLE % i CEBERE T 2 @22 W /2 i ie O BMEE & L CoFH
R, A AYRE BRI /N7 r—T B LToISAEAN BB LT\ 5, i
A TV BIGIE Z RO B R L A E IO R D D ICERE T 5 2 LT BB A A U RESAR
I U7 B R B B I E C & M2 Rne /e A A IRES MG N BT TE 21, A%k
TIE, EXA BAME OB & . Lz S H R L 72BN >W TR 2,

%% R ¢ [1] Wataru Inami, et al, Optics Express 18, 12, pp12897-12902 (2010).

1  EXA B O JFREE

[2] Yasunori Nawa, et al, Optics Express 20, 5, pp5629-5635 (2012).
[3] Wataru Inami, et al, Ultramicroscopy 206, 112823 (2019).
[4] Satoru Shibano, et al, Physica Status Solidi (a) 218, 2100147 (2021).
HHEE © AWFFEO 1L JIST-CREST,/JPMICR2003 D T30 E 4\ 2 712 E T S 7z,
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BFE—LUYVIS 7412815 3RTF—XESME
LI R ~EE AR S EA~ O A
Three-dimensional Dose Distribution in Electron Beam Lithography and
Its Application to Control of Resist Cross Section Shapes
B TUF=HR!, RERBIKE? OBR EL'!, &F #H°
ELIONIX INC. !, Tokyo Metropolitan Univ. 2, °Tatsuki Sugihara!, Arata Kaneko?

E-mail: 276-sugihara@elionix.com

1. ILHIC

WrE—LU Y777 ¢ (EBL) 1F, fw/hE—AB2mBEBEOEFE—L2ERELTLYA b
BB, NF—EREET DY VT T T HiiO—2>Th D, BUUTIX EBL &5 isilin Lo
ISR ERRL L, BMAL—T v R OKERZN T35 ERBBEIML TS, 2kt L, EBL
TER LTV RA IRE—2 % T ) AT ) v NEOEG T vt A~EHT 20 5EH A
fThOhTEY, WEREIFRRDEBRL A N (> 500 nm) ~OFTHCMRIT KT 2 BoRAER S 2
o TETWS., ZD7-® EBL TIERIGT A LD R b7 — 0%, BECR— LR 8D 2 IRTTIE
WIZTTIEe L, Wrmikz a5 3 RTROBRFNLETH 5.

Z ZCARME T, BT E—2ORELICHEET 5 L SNH K/ T A —% (IEEE, B,
F—X&, LUX NOMBSFESE) RONNIBBEMFIZER L, 2RO L YR M2 — Ol
BEFARIC KA T B OWCTRET 5 & & bIZ, FHe LY A MErfE ARG FIE 2 M3 2
ZEEHMETS.

2. AHFROEELRFER

LUR KRS — 2 ORIBEIZIR Z RIS 2728, AFFRTIEIL YA MAND 3 Kot K— X EAIC
EFEHL, ETE—20OERNMEEBEEERT LI RBELTIELRE L. BETEICL VA
L7z 3 ot R—REDAMIZ L - T, LIZRT LD ICBBBZED LA F3Z — AIEEDMHRHA
JEZ 90+5° RREECTHIEIT D Z I Liz. 2 2 b—3 a3 U TPl L7z R— X810 & ERfE
FIXFFEAL, BBELM2bDECEETL LT, ATERZEHLEZL YR NEE R
MARETH D Z L xR LIz, ZTOM, VIR MNEEENEELIC XL D% — U BEME~DREL
VYA N3y b7 R by, BUGHERE, BUERRIC XD L YA MR~ DB KizonTh &
EREREHRETHTETHS.

Fig 1. SEM images of resist cross-sectional shapes. PMMA resist was coated 200 nm onto a Si wafer, and

pitch 300 nm line patterns were exposed with 3 different 3D dose distributions ((a): Uniform scan, (b):
Centralized scan, (c): 3 distributed scan). As a result, the sidewall inclination angle of 90 £ 5° was obtained.
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Oblique incidence angle electron beam lithography for fabricating slanted diffraction grating and NIL
transfer properties
ERERHKE! o2 mt!, A0 F!
Tokyo University of Science!, “Shibasaki Naoya', Jun Taniguchi'
E-mail: 8124526@ed.tus.ac.jp

1. HE&m

HEAR T 7RBEDANY R b T4 RT LA 13E4
DEFICE, BE, B, FET5—Yary2AFLkhEDE
WEEZ, LVEFEENMILTWS, INLICIFEEED
BICBRAELGZ D0, 75 AKRALEICZRZ Y7y FEIREF

BFPRAVWLN TV K1IC—ARMNTIR%RT[2)

= B2 HEEE e
Si0, 8i0, 8i0, 8i0,

W Lo bR (@ BT AME @) o ey

Vv 4
(5) RIBE= v F > & 6) Crid (D NIL(F /o 7Y |)

1 fEkRDFRTTE

@) LA PR

Z DO IRIE, BF £ — LFEX (Electron beam Lithography: EBL)
BIZROFEADNS FTA Ty F %1750 ELLOIREN
METHD., TITAARTIE2 2OIREZFELHTIED
TIRTEONS &S EB% 45° {EIF7IREET EBL 21T\,
ROEPFIEFE—NLFZERL, ZNE£TE LT UV-NIL
IS VEEE LD TRET 5.

2. EBAE

ROBL YR +THD ZEP520-A (AEAELF v (HH)R) %
3000 rpm, 120 TR E > I— T, # 400 nm ECHUE
L7z, ZDt, 80 °CTS5 HENA 7 %4TW, LT 120 °C
T 20 DEANRA T Lz, RICEEREFEFEME (SEM
ERA-880FE, ELIONIX (#)&) T EBL #{T->7-. 7, EBL
OB, #HEHL 45° ORBEICEC CETRECHE L 7=,
F&)tT, Post exposure bake (PEB)%Z 120°CT 10 #E1TLY,
ZED-N50 (AR F »@#)&) <30 WEBRHKEL, 2-77/8/
—LTYVR%Z LTz, COWMBEOLIYX MEKREE—LE
ELTAVWSROBRMNB T/, ZOE—ILFIIHLT
PAK-OICL % 13E% & L, AREY v 4 > A4300 GEER(HR)
B) &Y UVNIL 21T 7. BHBICERHIE L THERHILE
DO 7S5FFA—FT 47T, EENEFHEME
(SEM : ERA-880FE, ELIONIX (¥R)&) TERA{T-7-.

IOEEE:
4,10,14kV
I/ 400 nm )
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120°C, 10 %3
(MWRAE>va—k (2) EBL (3) PEB
ZE%NSU 4+ 7Y —ILDSX1%
s 3h R
E 4 RALA
i si si y 77
(4) Bt& (5) BER A aE (6) UV-NIL

2 RBRAE

3. ERER

4kV, Dose & 20 uC/em® DFEL 10kV, Dose & 30 pClem?
DA, 14kV, Dose 8 60 uC/em?> THEIL/-L 2 X b DR
& UVNILIC & WEEIN//$2 —> O SEMEZK 3 1TR
¥, 22T, HERRKIEERE 90 nm, FE 270 nm T, RO
REE0OumnI7 (Y &@RAR—ATH 5,

3 FOOEEDE—IL K EEED SEM B
(a)(b)(c) 4,10, 14kV BD L P 2 higE (E—ILF)
d)e)(H) 4,10,14kV BDEE/NZ —

FRLAZE—LFIXMET-AED 45° ISEVAEL -
TWBZEPE 3 () (b)) bhhd. iz, )DEKDIRIE
EERBIABENTND, CNIEFBELETFOFELEZT
W3, 7, BBELZSEMEBEE (K3 (d)(e) (D) nHH 45°
HELBENTWEZENaND. LhL, MEREE 4kV O &
T45° HHORELTNTVEDT, T2 TERMEEET
TEH%ZITHO & PEB THHIABELEBFICK2FEEZ/NELT
TN EL DD 0T

4. FE®

EB L2 X b @ ZEP520A % 45° {EHH7-{RBET EBL %17
5 ZEICK Y BHMERIEEFOE—IL FMEE, LU0
AW/ UVNIL ICE 2ERE%Z1TAS Z & hh o7z,

ZE B

[11 Dewen Cheng et al., Light Adv. Manuf. 2, 1 (2021) 1-20.

[2] Tapani Levola, Pasi laakkonen, Optical Society of America, 15
(2007) 2067-2074
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Fabrication of near-infrared anti-reflection films by RIE and NIL
ERERKE' OM)EE £, A0 F'

Tokyo University of Science', °Kei Hirata', Jun Taniguchi'

E-mail: 8125530@ed.tus.ac.jp

1. f&m

EAE, LIDAR K7 7 AN—FEHIN TS 28, &b b
LIEFRIMRE T WS, 20720, 2hbZHAv=Hiio
WRACTITERIMRE O HI A LI T H 5. AIFFRE <RGN
A4vxyF vy (RIE) ZHWT, EXTAHEE WS+
F =X —DREBMA REEEFRL, chikF /4 v T
VEYVZ574— (NIL) ICX > THIE % Z & TSR
LEEBEEREBTENFE T AN LEERLTHS[1]. 20
SR 1 AT R R o0 AR I B o CRER X T R 2 8)2],
RIE O T 2L LTEXTAEOEHI 2 RELT 3
TR DO GBI % R T E 2D CHRET 5.

2. FEBRST ik

I 2emX2em Dy T v —H—FKv (GC) LicETY
47wt oyvikiE (BECR) BA 4+ v & v 7 — %8 (EIG-210 ER,

M) VA =272) ICXoTHMHRAF VY 2HF T2 LT,
GC FICERTARGERER L. 72, = v F v 7ok
IIIEELEE 400 V, BERIE % 4.00 scem, 1 LHE % 180
min, 210 min ICEE L 72, KIC, HIL L 72 GC ITht LT #ERIAL
HEfTo7/. ZOXSICLTFR L GC €=V FiC UV f#
LS (PAK-01-CL, BFARLEE (BR)) % H v C UVNIL %
TEHIETERREATAME7 A VL %B7Z. Z LT, M
T L7 GC LERIL 72 7 4 M % ERHE THEMEE (SEM)

(ERA-8800FE, (Ff) =VUA=7=) < Lms Wimz sl
T, F 72, AEBLL 72 7 4 VA0 TSN LR AR S
EEEE (SolidSpec-3700, (Hk) HEEflfEfT) <@ & KAt
DMFEZEFT o7z, 72771, BERICH LTGS2 — v
TR WIEAD PET 7 4 LA B HIE L 7=

3. ERAER

fEBLL 72350kt % LT 2> 58158 L 72 SEM 18 % Figure 1 1T
L, Wim» 58 L7 SEM 8% Figure 2 IR L7z, 7z, Hll
JE L 72585 % Figure 3 IS/ L, KHI3E % Figure 4 IS/R L 72,

by -

T
By
b " -
> - - .: ; 5: A

Figure 1. Top view SEM images of the moth-eye structure
Upper: Mold, Lower: Film Left: 180 min Right: 210 min

H"mg‘ht: 624 nm

500 nm

Height: 319 nm

50 500 nm

Figure 2. Cross-sectional SEM images of the moth-eye structure
Upper: Mold, Lower: Film Left: 180 min Right: 210 min

Figure 1,2 X 9, 7 4 V& FICHEE L2 2T 4 fid i3 210
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Figure 3. Transmittance of the transferred film
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Figure 4. Reflectance of the transferred film

BRI DT, Figure 3 & 0, AIHDEHR LERIMRE O fEIE ©
IZPET 7 A ML KD DERE 7 4 VLA DFERED T E L, M
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otz EFITOWT, Figure 4 X 9, HIEHIFHN TIXHEIC
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WEREPKEL A>T IZ21T, 180 min & 210 min TDJK
HROEPKEL o Tno Tz,

4. Fr®
RIE CF# L 7= X7 f #§§i&% NIL CTHRE L T3 7 4 L
L CHEARIMR D KSR % 1% BRIz &z,

EE PN

[1] J. Taniguchi, Y. Kamiya, T. Ohsaki, N. Sakai, Microelectronic
Engineering, 87 (2010) 859-863.

[2] T. Yano, H. Sugawara, J. Taniguchi, Micro and Nano
Engineering, 9 (2020) 100077.
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XREHEFL—FV—Z2RAVEFEFEHYVHERAR
Investigation of Non-Equilibrium States in Solids Using X-ray Free-Electron Lasers
HP RS CARKRE iEth
RIKEN SPring-8 Center, “Yuya Kubota

E-mail: kubota@spring8.or.jp

X #HMBEF L —Y— (XFEL) 1 Z@WZER ot — L v X2 H o 7o RERED X BBE L 2O
JHTHsD, BARDSACLA &%, BEMI TS5 20 XFEL fs# 23848 L T\ %, SACLA TIL3
KO —LTA U EZFRHSER LTV, BLI TIEE T R/LF—40~150 eV DR X fRiEKD
XFEL %, BL2, 3 TiX 4~20 keV Ofif X #iHID XFEL Z#{k L T\ 5[1, 2], SACLA @ XFEL
ZHAWT, WEREE, LR, B AL O o FIRIEOFZES B CE B O RN HE ST
77

ARG TR PE DSy B E H L, SACLA TORIDKREEZHENT 5, FEPHEIRIEDFEH
i, B AL L — =TT 5 FiER IR VWb Tn g, BLL Tik, £ < ORI
Vi 0 N—F LK X MROFFRZFIH Lc, seR@RARHIENTRETH S, XFEL O = A
DHBFL SV AMEZED L, KR OB O 2 A F X 7 A0 HE STV 5 (3, 4],

BL2, 3 {ZBWTIE, M X SOFRRMATEN L, OB FIRERTORIEZDOZ 1 F 3
U RAERGE LTEMRNER SN TWS, N7 - Fuo—7 X BEIEEZ VT, BEx< Z[5].
v MEERIR[6]. MRERAG[7]70 £ O BIRTRO LR BB S T D, AIEDEE R O L
—F—DHIe 5T, T T~V L —P— L XFEL ZAA D E-HEREOEELED TV D
(8] JEHEIZINA ., FREEYs L R & W CIEERR B 2 BB 95 J7i5 s SACLA THWHH TV
%19, 10], fFit, A—F 7 N72100 T HBEAEEL S L, XFEL SfAGHEH 2 & T, i
FRBEREME O ARTR SR\ F 1 2 Wmal ks T AL D EHEBLIIC AR EI L T %,

AR TIE, R LR OFEMZ IR~ 5 & &b, BUEMGR TIT> TV KEERE LGOS
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R RICFE 7530t (ARPES) 13, MEHINHA MRS L T &5 B 7O =3k L F—0 ki
AEZUETHZ LT, WENBOBE LN ED L ) 3 ¥ —CldE () 26> THfi
LTWaD, ThROLYHOREICEDS [Ny RiEE] 7RO EERRL 2 LN TX 87
FETH D, TETIE, SCOWNMEREROERIZEIY ~f 7 v A= L~F ) A= VR
— VD ENER S FRER © D[22 50 fif ARPES] DIESEBHAEA, HEFA HCIERITHED ST
D1, AEHTIE, 29 LIZEERBOREOEBIZOWTRENT 5, £/, IfFE, Hxld, ~
A7\ A — NVAR— )V DZEMSRRER AT 5D~ 7 v ARPES %VEM L. Sty & iR d s
KOBEFIREBDOZERA A=V T 2ATH 2 L TUEFREBOZEMALE ML LT L TE T (X
12D, AGEHTIX, FrC. L—P—HR[2] & BESDOGRBID TN ENDRHEZTENT Z LT, K
BTG Uz 22RO E . ZNENONRIEOREEZTEN L TSNS TE 52 & %
AT, —H. 29 LEFHIOmRITbIZEy, BfGsh s 7 —# B0 RERICHEIL T | 1€
KO TFET — & WU - fEHT CIEAHE D L < 725 T & 72, ARl TlE, 2250 ARPES OF —
FRATIC, FERTE 72 E OB WAL R A E AT D 2 LT, /RO AR SN FETIIE L
S TWEMER O N AR /2 > TE 72 AUZ OV T HRRIT T 5,

BE R

[1] Hideaki Iwasawa, Electron. Struct. 2, 043001 (2020).

[2] Hideaki Iwasawa et al., Phys. Rev. Res. 5, 043266 (2023).

[3] Yudai Miyai et al., Science and Technology of Advanced Materials 25, 2379238 (2024).
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BEFEBEIBL A VOEXRTINNVYRELBHHTIVELT
Gigantic terahertz response of electronic-ferroelectric domains and their dynamic mapping
BEEXE O A%

Kwansei Gakuin Univ.

E-mail: hri@kwansei.ac.jp

EOEAENRE, Ao THfE) L0 I REIMFERTHDH[1]. 7 —1 K3
R EOBFFMEMERAZEE & LTHOBBELTWDZ EnB2] b7 Eaib(—Ikyo—R
WORESEEZ R L[], ROV 7 bo=s RCHFRAEBHEINTWD, TOBEMBE TH
% B IREREELY) RFe04 (R =Lu, Yb 72 &) Tl, =M1 ED Fe? /Fe¥ A A4 L (BAFLF)IZ L 0 18
B P ME U TRV [4)(K a), MR SN E @il AESHOIZ L » THEND BT
72[5,6]. TOREL, @R LT TV VERAERE L THOAERIND[T]. AEHTIE, v
7 HfERRBHZ B W TRIEH B0 E I o T ERT 7~/ (TH2)IG A 8IS D W THRRAT L 72V,

X b OMERE 7 v v ME, PIZX > TAU D SHG(| b )58 E O A em G642 B %R
LTWa., EFIRE (Fh) T PIZE D HIEGEERE Cm)Z K LT 4 [AIXFR7223, 260 kV/em
@ THz &E%5(|| b #ZFIINT 5 Z & TR B LA &V (GRIL), SHG R AREIE 170%LL E§ D
Mz R, ZOEIXRESRGEO NSV EFERE LT ERKRTHD. £70, ZORFMZEIT
P af(< 1 ps)EAID THz ERWIRICHERITBREL T2, b0 Z LiX, B RFEES M
DIMRD THMGIZHUER T 0 (1% a), T OEEICHBEITE D Z L E2/R LTS,

c i, FEEOHIEZEmEFEmEEkicy L Ty B LIERO R 7> a v MNTHz &
B —27?0.15ps %) TH 5. WEMECHERIC L > TIEM b XV K& 72 SHG BAMRL4 < 7
D BRGENBRISITEY, WiEE NAA CEDOBRIEEZ KL TWDH EEZLND.

ABFFEE, A —RRCRAER), MAFE—CRFER), #EE R LR), B HCREIR) S & HF

TiThhiz.
a : b c
® SHG || b (w/o pump)
-0-260 kV/cm, <1 ps ab-plane crystal 300 UM
THz || b 90(|b)

+0.15 ps (rel. to max.)

a: Schematics of LuFe;O4 (FeO W-layer) exhibiting charge order (CO) and terahertz-pump SHG-probe
experiment. b: Polar plot showing the dependence of SHG intensity (||b) on the polarization angle of the
incident light in the ab-plane. Anisotropy reflecting the steady-state P (blue) is significantly modulated to
show a +170% increase (red) within a picosecond. c: Spatial mapping of SHG (6=45°) increase 0.15 ps
after applying the terahertz electric field.
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NanoVNA % ;&R U 7= Zfifli 47 SR I IG5AI TE 4R 1 0D B 5% & 1 REFTAM
Development and Performance Evaluation of a Low-Cost Ferromagnetic
Resonance Measurement System Using NanoVNA
ERXE! QST?, KERAMLKRTI? RAL—¥—81
OCM2)fEk IR, =4S RE2T ! LF #AZ
ER XK&° Pl RE3 fZE K
Univ. of Hyogo', QST?, OMU?, Osaka Univ.*
°R. Fukunaga!, R. Takahashi!, T. Ueno?, Y. Togawa®, H. Shoji®, H. Wadati'*
E-mail: fukuosuggto1230@gmail.com

BUEH 2 OATFIZIE, ABDE. ~A 7 vl X e Ehka BRI A RO FE L 72 o
TW5, BERO~ A 7 v ERINESR OO & DI (FMR: Ferromagnetic Resonance)
WY, ZHUTAE Y br =7 AT, ZOFGE - BAFBICA AT R 2262 A T X 7 ZOFHEF
EELTRETH D,

PERO FMR JIEZ, mffi7e @ B HHER CTH D7 vy hU—2 T F 7 4% (VNA)
EPMELLE SNTE T, AL TIEZE D3 R MRYREEEZ TR~ < TR/ VNA Th 5
NanoVNA (I E#iPA 1T 50kHz-3GHz) % W 72 I E R (NanoVNA-FMR) Z A2 L 7=, m BN HER
DORFE 72 £ NanoVNA OMMERITE ~DICHITEEE > 721300 TH D [1]. ABFF TIL FMR ~O
SIS 2R ATz, FERSRIE. GdGasOnR LIz SV 2 L—% —HEfE (PLD {%) TIER L7
YiFesO: (YIG) il (BEK) 2 pm) Toh D, FZERE (Sa) AT MAVOBIGIKAFIEIND
VIR & 9D 2200 BAR S BUIR S v 7z, AMERIES DI R B — 7 3@ A e i~ 7 |k
T5HZ LB, FMR THD Z ERPIRITR SNz, S HIT, TR VNA IZ K DHRIERR E &
el L. NanoVNA-FMR (2 & 25 ROFEME & EEMEL MG Lz, £7o. MEOSRm - 7
— S WA « T2 Python 27 U 7" M TR ABEME L, HIEORIFR & IR B2 FEE LT,
ARV —133D T =2 HOTEET 2 2 LT, EERKRO= 2 R 2 KIEICHI L
7z, W TIX, ThDHOHEMMITIE | NanoVNA % FHW 728 LU FMR JIEFED ATEEMEIZ D
WTEFE LS HET D, 3.0

Frequency (GHz)
&

0 10 20 30 40
Magnetic field (mT)

Fig. 1: FMR spectra of a YIG thin film as a function of frequency and magnetic field by NanoVNA-FMR
[1] A. Erkoreka and J. Martinez-Perdiguero, Rev. Sci. Instrum. 95, 023903 (2024).

© 2025%F [CRAYEER 100000001-198 T12



2025F E36EISAMEFRUFZNHEER

| YYROYL | VRO YL(OBERE)  BLEVEREONXERFET SHEORIR -XENSTSALYET |
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BEXHEIAFNRZENA LAIRE - AFNRIZE D
[REEHETE KA A O DRIRIE
Visualization of Antiferromagnetic Domains Using Visible and Near-Infrared Light
Based on the Magneto-Electric Optical Effect
BRAKI! 5 F/AD K2 BAYMERS, BRABRI 4
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OKenta Kimura!, Takeshi HayashidaZ?, Takatsugu Masuda’, Tsuyoshi Kimura*
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FOBREMERL, B AE Y (RE—A U ) ZEWIIROEAE (SRS S &9 &9 % ROk
PEFREAER D SR 2 WERE T Do A — MR E TR B RSN ERRF T 528, IRED
Iz TR & A AT S IR L, 2ROBMENTHIH LE ) BRFIREZ TR T %, 1
IR EDIZ, AU down-up LS RAA (BEX) T &, up-down D KA A > 11 [ T=x/L
F—HUIME L TRV . BBPIZIZIN N T o DT 5, L, SMBRIE (50
Yoo 672 E) IR0 Wik A SRIRAYIT I - T E AU, SORBEMEAR A GLIESR & LTI
ARETH D, F7o. RN B BBALZ R0 2D SREENEIR D K 5 72 RS0 B s
DEBEZTIZ L TAL AOREREDIREN D, 20X D BHR» G, RERMEARIT R
RV 7 be =7 288 L U CRHFEER IR ED T 5,

FCRREHEAR DB & IS, ROBIEME R A A O BUENEE TH 5, 1ERITHBER R
JE/SNV AL —F =7 EOQSelmBfi AL & S TE A, FaTiaFE, —H o REEERIZ I
THERBELXEFNRE N RO FR R LR 5 2 & T aHDEPUTRAMED LED X7
TR E WS T Z2 0GR T b s BN RTRE T H D Z & 2 U BRI THEIE L 72[1,2], #ilZ
X, BRSO FE RO —FOBEN TH 5 )

OIEEZRIAT 2 L B0 RAL VRN gwmpmkets
W2 R 70 EFBMET T CHARF D=2 R T
A ME LT R AL 2L TE 5,

(1), AFEHETIE, BERBEKOCFROVEL
HH S L BB AHH L AFEEZEA L R
A BRI AN T D, SHIT, WBkFEL
B L 7EAFHEOR RIS OV Tigim T D,

[1] K. Kimura and T. Kimura, APL Mater. 11, 100902

(2023) 11 AT K B BORRBEEREIK O AT

. | . OB, BERETRT HAVT-REK 1 & REX
[2] M. Moromizato, T. Miyake, T. Masuda, T. Kimura, U IR 2 EBEE S0, RO a
and K. Kimura Phys. Rev. Lett. 133, 086701 (2024). YhIARELTHHIETE D,
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TINIVYBEEROER EIEADLAY
—BH A A—D T ERIDIZ-
Advances THz technology and expanding applications
- focusing on spectroscopy and imaging -

ARY FVTHAL D ORER—!
Spectra Design Ltd. !, °Ryoichi Fukasawa !

E-mail: r.fukasawa@spectra-dsn.co.jp

T TV WITE ARSI S XV OB L B2V . BXZ 0.1~10THz (1THz=10'’Hz)
DEWFEEEMESZ ENZN, ERICLT30um 205 3mm OFEKIC/R D, ZOT 7~ LY HOE
eI DWFFEBRFS TSI HIEAL T IS W ARBAH D ERLEL & FEIXI T & 72, ZAVE TREEICHE 2 5 FAER,
Mg, RV AT AOBRPRECTH 7= 2 DR BIR LN TV, THFE, ZORIROE
BEI DFA - RN BT 2 AFFEBR B ENA CREICHEER L CE T\ 5, fFFEBS ORI
T 7Y OFFOENE & VEICBIE LEA DA PABRLRDL LW RREENLT
FRER P OREITIGCHNIAN > TETWD, ZDOISHDIEN VX, HEER, o1, B3Iy 7
A 7% E O THEMEOFMN, EXMOFL, EiMrsh - e o, &7 1 12361 2 B HL,
R OZW, SR OB, EIRS Tl MM AR T A T T OIRER AR
EZIE DT 0 A% ORBEPEFFINTWD, T T~V HITO X 572 5% RO T-0121,
FHAE— R, ax b, AR B RAR NRAREOEMREN & DH, 7T~V I K D508
RA A=V U Ty 7 ARERARIMNRE 72 SN X 2 FH & BRI B e 2 A RS H LD RIC B
TH-IY— Lo TIN5,

AR TIX, 7 7~V EOIEFRLFIHIZANT T, 7 T~V RE#EE O (THz-TDS) 15X
MDTFIET L D004 A= 0 7 OFHINE, EEEIFOHER, St R—x 2 FMTOWTH
N D, Flo, A A=V ZTOIEABIBEN LTz, 51T, HiifoE koD, 8%
R DAFTEBHIE O —fFl & LT, SRR & BN R A Rl S <87 (E#F) JST-ACCEL 7'm 27
T DEERE I E Uo7 T~ B LR OFFZEBITE OB AT OV TR L
e, K70 7T LATIET 7~V R AR, BbER., mEA A= 7 TIVYHL—4
—72 EOWBRMN e SHL, AT 4 AF ¥ TR A O 7 m b X A TR S, £
BT H % 8B A1 A T 2 35 7 sUROHHEAR T N A ZFEAEPRZ W/ 2 — 0 v JAEE OB
FIZOWT bz, S, WHGEEBEOHMARIC LY . 2L R—x 2 bR
BIRESNTELT DI ENTREND, 74 b=/ AT L7 hr =7 AO@EIZ X 2 EH7
B3 Bl U, R PO I JE~ A3 % 2 L 2R3 5,

* HAER OIS MICEE T 2 L B 2 =04 R ORI SCHR[1]. #1.0A MT OFEA 13 STHER[2],

[1] A. Leitenstorfer et al., J. Phys. D: Appl. Phys. 56 (2023) 223001

[2] VEESE—, T - vy v T OO T T~V AR, BRI 3SR (2013)
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a—Fe0s/Pt ZBIRICHITAREVRICK DMILS 1 F 3V AL
Magnetization dynamics modulated by spin currents in a-Fe203/Pt bilayer
ALEBEXI!, BHXEFRE? CM)BRBLE", M)IIEBEH?, M)EBETHE? M)SHEE
E', MEH' EEE' "AlMth? JFLUHE'
Dept. of Materials Physics, Nagoya Univ. !, FIR-Center, Univ. of Fukui 2, °T. Hattori!, K. Kawagita?,
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BORRIEMEARIE T T~ R SRR EE B 2R Z L b mBEELE2EHT LT 7~
VA hr=7 AR LTI S LTV D[], 735 AEBREZRZ B, HRERETT T
VY EFREL, ZOEMEEAZITRALERHY, A hr =7 AZEBWT, B AT
RV ALBEEBEFAEUMOMEAERN N EZR S, BEEFAEUMICKLVBEY AT I 7 X
I Z2 s & TAEBAT MV s ) Wi, kXA F I 7 A b REEF AL i~ DZ
BIG L (2R TR LD, W5 L BITIRBEMERIC (a)

CERF - EBRIOIC L < FRES TS, — . SORBEKIC T 5 El grave

[AE LR 73058 (B L CRE - R EA TV B A2 Al;0; (0001) sub.

. RRRERIC BT B TR BT MY ) 1T R B A H:"::"“""”m"

7 AOZETNE L TUIEBRIINIZEN D 7 <O R D 5 o .*__;1. “l
ARFZETIEL, ALO3(0001)3EHK 1T a-FeO3 70nm/Pt 4nm % PLD ¥4 (V)

2 ko CHER S 72 2 JBIEEHE SV CRER IS DR |

MREZIT -7z, Pt BIZEREZR LoD, Vv (b) (c)

A vk BUST 172GHz DB 2 3EHT ?Mﬁ—|'“|;sgﬂmj" '

B U 7o 3 DAMBBES 2w LTz, ﬂﬁsé’a&:&i\ 20170 - 7 Ts270- W -

B % C R BRI T e 20 M 2T ]

HiL. 0-Fe03 JE~EA LA D, a-Fe05 DRk éjif: | gswﬁ

SR LT, oFe0; ORGIMYE, 2e = m o | grn ]

VIR E TR E PUBICB T DAY R — -1.0 0.0 1.0 -1.0 0.0 1.0

NBRIC L BEIEE LTI LTz, B 1@k 7 (10" Acm’) J(10" Aem )

Fig.1 (a)Schematic illustration of the sample

T OB 227~

0-Fe,03 DB SAEBC THEIE B — 7 288 S 4.
=L VBT 4y T 7T 52 8T 4
NES RS & BRI 2 B L7z, X 1(b, oIT A B U DIEAT A2 2 L S8z & & odhigfig - 3t
NSRS DAL 2 R T, ARFEFE TIE, a-Fe0y/Pt ZEIEIZIIT 2 AU BAT bV DA T = X AT
WTTREL <#@imd Do

and experimental setup. (b)The changes

in linewidth due to spin current injection.

[1] V. Baltz et al. Rev. Mod. Phys. 90, 015005 (2018). [2] T. Hattori et al. Phys. Rev. Lett. 133, 256701(2024). [3]
S. Funada et al. Phys. Rev. Appl. 19, L031003 (2023).
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FeMn/Pt Z[BIEICE T HHAXIRFEEZEED
Electromotive force induced by magnetic resonance in FeMn/Pt bilayers
ARI', BHXEFRELLOMNSHEE', M)RBLE'. (M)NIEBEEWHR? (MD)ETHE
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SCBBEMERIL T 7~V R SRR A B o=, RIMRT T~y 2 ha=7 AEE L
THHENTNS [1], LL. ARBER L e THED, FORMLE A F 3 7 20BN TH
HTHDH, TNETVLODOT T~V RIETFENREIN TS [2,3], HERI-CHE IS~

7IT—RAREEAT A LONEEALETHD, ZNLIET T~V OB EO IR
FTRETZ S, &) SORREME IR Tl - SO OB TN EEL W,

AMFIE T, Fox 70— 7 DB BI%E Lo @R e T 7~/ I &L 2 BRI FHRITFE (4,
51 AV, &ROREBENE FeMn B OBKIGRE 23772, v 7% hr 2 ARy Z LT Al.05(0001)
HiM EIZ FeMn 10 nm / Pt 5 nm AR LakEL & L7z, @Bk T 7 ~ VY AR ET LV v br
VDG DB & RS Lo oMY 2 @51 L, FeMn ORIKILNSZ L Uiz, BN O BT 2 E
L72fESR, 172 GHz IZBW T 6 7 R ZHHEICHR R B Y — 7 23 S vz, Ziud FeMn OREKIET
WZEDEBEBNERETHLOTH D, KABETIE, ZOREBEIOREAT=ALIONT, ALK
B 7R [5] MR 4] OBENGEEL EimT D,

@ o wavegue o omem O

T T T T

ﬁ FeMn (10nm)
T=300K

sample
EM wave <
S.C Ag paste =
mag. :
N I I N +H
= ° f
-2 1 1 1 +
Gyrotron 0 2 4 6 8

H (Tesla)

Figl. (a) Schematic,of the,measurement setup (b) Field dependence of the detected voltage,

[1] V. Baltz et al., Rev. Mod. Phys. 90, 015005 (2018).[2] T. Kampfrath et al., Nat. Photon. 5, 31 (2011).[3]
T. Moriyama et al., Phys. Rev. Mater. 3, 51402 (2019).[4] S. Funada er al., Phys. Rev. Appl. 19, L031003
(2023). [5] T. Hattori et al.,, Phys. Rev. Lett. 133, 256701(2024).
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EUVD YT ST ¢ — XIS ZBIR
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Recent Advance in Development of Efficient and Stable Cr/Sc-based Multilayer Mirrors for
Applications in the Water Window Soft X-ray Range

OEvgueni Meltchakov', Franck Delmotte! (1.Univ. Paris-Saclay)
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FOBFRAEFT) YA M) =8 A A RINY REICK BBEUVR ST Z B IETERT
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NTT-ATICE T BEUV/XIEZ BRIE DRI R
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L —H —4 i B-EUV~7K D REXHR LR
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BRIEVFOLY—bR—7y MK BEEIHEUVICTRD R

OFM ez, BA xXB'. k¥ MR, LA £t BRIk EAM KB £312, £ F2 K 8855
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EUYV Lithography and Multilayer mirror for X-ray
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EUV U Y7 Z 7 ¢ —W5e1% 1984 D BB S, X BREEEBEL ORI D X BREEIE T OMi/ N A 4558
L7oe MERHE g BN HWOLNTEY | FERINCIT i AW SEND LWV )RR TH o7, X HREEIIK T O/
TR RICR ST & 72 5 2 BIEOBR A LA LB 2 Tz, YO ZBIFITTH TO X $RIC & 2 EE R S
T\, o, FEROEEMITIRW T HBEET A ZHZBIEOF ARG STz, AR T NTT
DRA B DO RBEE Device HFFEHE (2 W/IC L@ %E 2 230 Vb M WFRICTERRT 5 Z & 2 KHEH L7, M4EFER
HBE Bl DWW IR W S 4172, Resist B9IZIE 4.5nm ZER BV, 2222 X ORIES 720 (MIT Henry Smith)
L2 L, ZREE T RMES HEE /NS < FoabE bR L 25, —J5, Si Wtz B 2 72 Mo/Si
TSRS 60% L L, HEIES 0.6nm &K< Bz, £A7R T LT, 1989 LI R % Si W %
HA7213.5nm & LT/,

T, Beyond EUV &9 H T, 6.8nm 72 EOEIEALPRFT STV D, ASML fEABRE L TWDH AT AD
W EMEBEIX. NAO0.33 #%C 13nm, NAO.55 #% T 8nm & LT\ 5, Si FE8ROMA LD 7 A% k3 IRDS 12 &
FUE, Logic DA X VERy M fe/NE 720 2037 4= 8nm  L&S & LTV 5, ASML 34 1% NA0.75 % BAFEEHE & LT
B WHEPEREIX 6nm 2 FRE S LTV D,

BLWT 7Y r—2g L LTAMI72 % Devie # BAR & 92702 2 & 6.8nm T NAO0.55 O5G ORGHl{LMREIL 4n
mé& TS D,

6.8nm I DLERE L LTI La/B4C ARFTI T D, 2011 4T NewSUBARU CFAll L7 La/B4C DS
48.9%. HEIF 0.04nm ThH o7, [[—/ Ny FTOHEMI 7 —DZEIHFER TIXE R OGDOEILFTRETH A 5 23,
Graded RIEENNE L 705 X 7 —FR TIERR Dy FTCOREMK E LD, GDOENAEENTH D, LLFT, Fx M
FIE U7 FEERE 3 A% Tl Graded 72 IRE T, J%E5 13.5nm & L TR 53y F TORME T O RO A BCEE R
& LT 0.46nm 5T\ 3,

o, KB OWTHRFDBMIE, o UIRALESE Y —4 » R & LT Th, Gd BMRFT ST ans, Jk
BHRBEOFEIL 2 SN, EOBOMFHIZR EN T2V, XFEL ME—DFEMiE B2 b Tnb,

6.8nm TOHOIT—OMITIEEGEIEL 2D, 7 LT IIEED 2 RICKHAIL TREL LD, IT7—0 MSFR &
HSFR IZHAIZ I B0 o T2 EOUGER NI L 72 5,

6.8nm FEIK THDOEITFEIEAY 0.05nm F & U2 oD | RATERZHYEIC U, HER A2 9500 2 Z 8RB L & 72
D259, £V, BT 290 Db BT R TRIREE, Resist £ 7 & OFHli 2 D TIHE 720y,

% 3CHk

Yuriy Platonov, Jim Rodriguez, Michael Kriese, Eric Gullikson, Tetsuo Harada, Takeo Watanabe, and Hiroo Kinoshita,

“ Multilayers for next generation EUVL at 6x nm,” Proc. SPIE 8076 (2011) pp.80760N.
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Recent Advance in Development of Efficient and Stable Cr/Sc-based Multilayer Mirrors
for Applications in the Water Window Soft X-ray Range
University Paris-Saclay, Institut d’Optique Graduate School, CNRS, Laboratoire Charles Fabry
°Evgueni Meltchakov, Franck Delmotte

E-mail: evgueni.meltchakov@institutoptique.fr

Advance in evolution of multilayer optics is achieved by exploring new materials and material
combinations, improvement of deposition technology, progress in modeling and optimization methods and
use of modern metrology techniques. Expected optical properties of multilayer coatings can be calculated
by applying various algorithms based on the theory of x-ray reflectivity.

The development of efficient normal incidence mirrors is a quite challenging task in the water window
domain of soft x-rays, a spectral region between absorption edges of carbon (284 eV) and oxygen (543 eV)
with potential applications in biology, microscopy and semiconductor industry. Proposed more than 30
years ago, the Cr/Sc multilayer provides theoretical reflectivity near 60% in the vicinity of the Sc L3
absorption edge (397 eV) [1]. However, the measured reflectance achieved so far was only about 20%. This
is mainly because of the formation of rough and/or diffuse interfaces which are generated during the
deposition process. The effect of interfacial imperfections becomes extremely significant toward short
wavelengths when the multilayer period thickness is approaching characteristic values of the interfacial
roughness (typically 0.2 to 0.5 nm). In the water window domain (wavelengths between 2.3 nm and 4.4
nm), the thickness of each individual layer becomes smaller than 1 nm.

A number of techniques and methods have been tried to reduce the interfacial roughness and enhance the
multilayer reflectivity. We have shown previously that a high reflectivity of the Cr/Sc-based multilayer can
be achieved using a conventional magnetron sputtering process with nitridation of Cr layers and
implementation of B4C barrier layers at only one interface (Sc-on-Cr) [2]. For further optimization of this
multilayer system, an original experimental approach was proposed and performed since an accurate
reflectivity simulation is hardly possible because of the lack of reliable optical constants of CrN in the
spectral range of interest. The experimental study has confirmed the validity of our strategy and allowed us
to produce the Cr/Sc-based multilayers with a world record peak reflectance (over 32%) in the vicinity of
the Sc edge at near-normal incidence. The measurements reveal also an excellent temporal stability of the
optimized CrN/B4C/Sc multilayer [3]. These results pave the way for practical applications of the

Cr/Sc-based multilayer mirrors in the water window domain of the soft x-ray range.
[1] N. N. Salashchenko et al., Proc. SPIE 2011, (1994), 402

[2] C. Burcklen et al., Opt. Lett. 42 (2017), 1927
[3] E. Meltchakov et al., Opt. Lett. 49 (2024), 3420

© 2025% ISRYMER R 100000001-265 T13



9p-N103-3 HEOMISAMIDE LHELMMAL WETFHE (2025 BHAZ RAFrY /SR 8AVF1Y)

ZOGZHABF IV TV A =R EAF R35y REICK D BEUV RS BIETRRF

Development of BEUV Multilayer Mirrors Using Ion Sputtering with Quantum
Ellipsometry Enabled Precise Thickness Control
HILA SRIS! & ZiA? iIIE Cif b2
SRIS!, and IMRAM?, Tohoku University, EJIMA, Takeo

E-mail: takeo.ejima.e7@tohoku.ac.jp

HBITE EUV (Extreme Ultra-Violet)ii = 13.5 nm CTEI{F 3 2 PERFECEEE (X, Mo/Si [KH 2 & 5
RO RENEERPHCONTWS, @ EUV B&e#ic b 2 XIRE BT, ko
Mo/Si HERICD b | #i721C LaN/B 72 L OMELR 2 v 7 R L JE RS IC X 5. %R 6.xnm
@MWV@WmMNWE%%$¥ﬁ%§éHTw5U2]

KB % fE s 1%, KEm. EEIR A TR IC Bragg 51 2D cosg,, = mA %iii7=3 X 51
%ﬁéh\wﬁﬁﬁm(Mﬁﬁﬂém(mﬂéﬁw%®¢n#ﬁ%%ikoﬁ%¢m®ﬁT%ﬁ
TR T, BRI D 701, FREIC X D EREHRETER Rp 100 U TR L 72 SO 2 TE TS D SOt
Rp728 6 #l (Rp=0.6Rp) WA LZL T2, ZORFEDMDDIR: — Ry ST DFRETRICH
FICKERKT 5 & LT, BEUV KA EROKREDORKE IR AMD o7 (K1), FEMiICid, ¥
K 6.8nm, AHTA 10°L L, MESRIC LaN/B 2\ 72, Z DGR, 87 X — X ITEFHED+5%
DINORSE CESIS 2 0035 5 2 L 2L 72, 2 AUIERREER D Mo/Si ST % JE i ic 5F
INBHAEED NI D DA —HI/NE EEZR T 2 HEEZRL T2,

REFFETIE. COFEICKHLT 27204 F v 28y ZEERH G, B D 4 F v hEEE & X
DANYy RAZADHMEZED 5 L CTRNZEEOREE L R oEm Lz HEET, 56

EDGRAI) TV A

R EERLCRE LS 1. Period length: 3. Wavefront error KVZRI\l/IS=
! AD = £0.032nm b S i
JEHA = o0 il ) & K 1f 5 o A /

N \ . v WRMS =
NS A b 7 U S f w > \
tFomElLZX 5, 2 b 4. Incident Angle: /.
2. Roughness ‘ \ ;

DEARAIE Y AHAIC XY |

BEUV EHEcEsk x h J_“

. + 4 e 2D cos ¢,,= mA
B R 00 S % il L P o=0.0550m o
DIESL L Z oS ER %
s 1 K2 @RS ORR TR & R SNDHRRZEM (KX H),
References:

[1] The International Roadmap for Devices and Systems: 2023 update, Lithography & Patterning, IEEE.
[2] D. S. Kuznetsov, et al., Opt. Lett. 40, 3778 (2015).
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NTT-AT’s development of EUV/X-ray Multilayer
NTT-AT Omih &, Ml He
NTT-AT, “Satoshi ICHIMARU, Masatoshi HATAYAMA

E-mail: satoshi.ichimaru@ntt-at.co.jp

EUV/X #Z @, B e - L — % — W8l - 75 X< Wyl - RIKWYEL e & B4 72475 C EUV
IR X BB O TFH#F L U TORREATCBIN IR DR L &b THENED b TE T,
EUV/X M2 EBEOR I HEMA KN EEIC L EE BT, BE—ARA T Y v X0k 7. £7-ZE R
P+ @R E AR L7z 7 VoL o X 8 2L ORFRFICHAINA TS, NITT R
N AT 7 ) St (NTT-AT) 1%, 1995 oA #E L (Bl hY~) O NTT 225 0
FE A HEIC BUV/X #R 22 IO BRI S K O il 52 & Blda L, BIAEIC W) T b 2 JEIEBAJE 2 fkfe L T
%o AR Tl 2 e RINE - B CTHIH S D NTT-AT O EUV/X #2 @& 803 %,

EUV 3 CTOZJEIRBAFITIA I BRI - TIThIL TV 5, mkEFEGH & L TR VE A
WFIEDMT O TV D IR 30 nm 7225 50 nm Ot TR /LF —40 eV — 25 eV)D EUV ST LTI,
RS & LT SIC/Mg ZEIEA B L CE 72 L, BIERMEIORZER & TEL OFEFIOH B
20 nm L= F—60 eV) TRV T OB FEEIRAIEN 7203 IR OB A iR < 21T D
AL - T ALSE WD Z & TERKFERO Zi/Al-Si ZEEE R L= 2% EUV U Y7 T 7 4
W& UCHEESHNEN DI E 13.5 nm FIcB W TiE, EREROZA L9, REHEk L3, 5
Wb, EIomAMER 47 L kkx e BLE COZREERRE A 17> T D,

X BRI B W Tl )OI HR & &b TR TFHE TOZEEMNH bIThh T\ 5,
& 1.65 nm O F =3/ F—750 eV)H OEAS B & U TEEEE IR 1 nm Kiifi > W/B4C £ )&l 4
BAZE L. EASA 4 EIZREW TR 02% %4 FEE LT %, ERRICFER S 7z WBLC ZEIED
NGB 45 FE %5 1.35 nm OEF= RV ¥—920 eV) TOKFHIT 0.7%TH Y . AHE 1 nm K
DLEIBIEDO RS L L TR M2 R LT,

1. H. Takenaka et al., J. Electron. Spectrosc. Relat. Phenom. 144-147, 1047 (2005).
M. Hatayama et al., Opt. Express 24, 14546 (2016).

S. Ichimaru et al., Rev. Sci. Instrum. 86, 093106 (2015).

S. Ichimaru et al., X-Ray Lasers 2016. Springer Proc. Phys., 202 303 (2018).

A

C. Stoeckl et al., Rev. Sci. Instrum. 95, 073508 (2024)
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L—Y—&f 75 X7 EUV EROBEZEL
Efficient laser-produced plasma extreme ultraviolet (EUV) source
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EUV @D m NA fk e & HIZ BUV RRICITE AL & @bk b Tn g, BTo
#YEH EUV JERICIE COp L—H— (KUK —H—) TITHBEE IR RE WD, kL —H—
Z 2 pm A OHPIINER L —F—ICEEMZ 28 E B H D [1]. B L — P — 2@k 0 IR LS
VAT FLF—=TH 10kW 225 100 kW SRDO B NETH 5. 7235, BEH EUV JLIR &
MYER & RERICE b E @R en R b D, Lo LR s, FER L —F— CI3EdE S % bt
FenEHIRN. 2T, L= %&b T 2720126 EUV IR Z @Rk 5 2 &3
EThdH. ZiLETEL O EUV HEOENFCIZET D2FEBITOITELN [2], S HITHEDD
FIbT DT AT T 2 HE S & LTHEHRL LEEIEE SRV [3]. bivbiud, L, —H LA
BANECESFEILE T 7 ) OIRE RN X — (LA FEFE L2 [4], felr, L——MREHEE TRT
5L TERARILER -T2, AREKTIE, /LT E—ABEHEIC X D = R X—BHRNROED
T (K1) [5] ERDAIEIC L DALY MAKEE (A7 FPARIER) O&EdRI (M2) [6]
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Fig. 1. The number of beams versus the EUV CE.  Fig. 2. EUV spectra at different incident angles.

[1] Y. Mostafa et al., Appl. Phys. Lett. 123, 234101 (2023); Y. Mostafa et al., Appl. Phys. Lett. 126,
049901 (2025).

[2] V. Bakshi (ed,), Photon Sources for Lithography and Metrology (SPIE Press, 2023).

[3] A. Sunahara ef al., Opt. Express 31, 31780 (2023).

[4] T. Higashiguchi et al., Appl. Phys. Lett. 88, 201503 (2006); T. Higashiguchi et al., Appl. Phys. Lett.
91, 151503 (2007).

[5] T. Sugiura et al., Appl. Phys. Lett. 125, 034103 (2024).

[6] Ri# H3f1EAD, 86 ML MBI AR TK R FINGERZ (2025); (to be submitted).
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Characteristics of laser-produced beyond EUV and water-window soft x-ray sources
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Devices and Systems) @ 2022 F-ijiZ 6.x nm D beyond EUV (B-EUV) @D A]{
B-EUV X 2010 £ 2 AICIRE SN, =

AL [2-4] 02 EIESE D & R R L
THLZ DI OENRD D

T4 — kB
WFETH DN,

B-EUV W78 b D 5T 5.

-
—

D HNTWVWDN,
. BRI

(2 & THBR S RO T-.
BATOWMEN 13.5n0m O EUV U V7
, 1350m VY 7T 7 ¢ —DE NA{LOHER
THICIAT L, MR EUVOLIEE LT,
& FFT > TKDAER X BRI b RET S I Lo T [5].

b

[EHFET A A AT Lm— K~ v 7 (International Roadmap for

EMEMER ST [1].
B-EUV TIIHIRD &

“Blue-X”
INET, b—V¥—

R 7T X< B-EUV JIRCK DB X BRO b 7e EatEd T 7z [2-4,6]. A%FETIX
AR MVEIR A B E D200 L —Y—4 k7T X~ B-EUV JEIRDO A7 kLol (X

D [7] & 4nm EFEOKOZER X AR 2 R ERIC W THE T2 (K2) [8].
1.2 . S
Delay time % 105
14 401ms E 10" -
@ 60 ns > g
'§ 0.8 - —— 100 ns % 10" é
3 150ns || & 107 2
S 06+ i g 1o 3
’Z‘) \ foz 10'° g
S 0.4+ \ 5 , E
£ \, g 0
0.2 N E 100 T T T T T T T T T T T 0
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Fig. 1. Narrowed spectrum of the Gd plasma. Fig. 2. Continuous operation of the water-window soft

x-ray emission by liquid Bi metal target.

[1] IEEE, “Executive Summary: 2022 Edition of the International Roadmap for Devices and Systems
(IRDS)” (2022).

[2

[3

] T. Higashiguchi et al., Opt. Express 21, 31837 (2013); and references therein.
] R. Amano et al., Jpn. J. Appl. Phys., Part 1 57, 070311 (2018).
[4] T.Niinuma et al., Appl. Phys. Lett. 124, 054104 (2024).
[5] V. Bakshi, “EUV Roadmap Needs Extension,” EE Times (2018).
(6]
[71 M. Kume et al., Appl. Phys. Lett. 124, 052107 (2024).
]

[8

G. Arai et al., Opt. Express 26, 27748 (2018).

T. Soramoto et al., Opt. Lett. 49, 5791 (2024).
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Development of narrowband EUV light source by a liquid Lithium sheet target
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4R 44 (Extreme Ultra Violet: EUV, 1 = 13.5nm) % W72 EEEE S~ R 7 A & N it
S ER TS CHER SN TWS, 474 Fr CTRHRERESR Y —7 v ML —%—r UL 2 % R4}
THZELICE S TEUV xR ESHED L—W—4 77 X~ (Laser Produced Plasma : LPP) 5=
D EUV ERABRFE L TWD D, VFULEZ—7y MELE L THWD & LA A B
D EUV B EREND, ZDTeD, ARXEZ =0y MEET 6 X0bEm0a s F T A Mg
/o, v A7 72 EOXRMRALZEEH EUV LR E L COISHRIIR S D, AR T, iKY
FUL— R =Ty MIU—F—Z T 25 2 L THRAET D EUV LA L, EUV ZE#iz)=:
(Conversion Efficiency : CE) ##Fffli L 725 ROV THET 5,

1ICHEBRBLE %2777, Nd:YAG L—H— (1=1.06 um) ZHEN L, KKV F oL — 2 —4
v MIBET 2 Z & TEUV a2 RESET, L—F—MREMEL (0.2 - 1.4) x 101 W/em?2 O #i[H
TELSET, BIES N7z EUV B 2 H2ER S NICED 10 2 Z 212 X » T EUV D =31
F—ZHE L7, X212 EUV BHNED L —F — IR REKFEMEZ R, BK TR 1.3%0 CE
AU, HE LY — 2R LRI —7 y FEORAET DY F U LT 7 U OFHiE
R b WmET D,

1) Y. Honda et al., Appl. Phys. Express 13, 115501 (2020).

=2

EUV Chamber (~103 Pa) 2
EUV Liquid Li
detector sheet target _ 1.5
Nd:YAG £
Laser pulse Window (“j 14 % %}‘
2
L
Lens 0.5 &
B
0 ‘ ——
0.1 0.5 1 2
Li Plasma Laser intensity (x 10'" W/cm?)
M1: @KV F oLy —bF =47y b B 2 : EUV ZH#ish= D L —— M5
Z 72 EUV BHRIOFC X SR AR
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Effect of Thickness graded Mo/Si multilayer Mirror on Pupil Transmission Uniformity
of EUV Lithography Optics
S. Maidul Haque*!, Shun Uji', Mitsunori Toyoda'
Tokyo Polytechnic University, Atsugi, Japan
*E-mail: s.haque@t-kougei.ac.jp
The distribution of mean angle of incidence on all elements of 6-mirror EUV (13.4 nm) projection system!
(Fig. 1) has been simulated for a fan shaped image with image numerical aperture of 0.26. The mean angle
of incidence (Fig. 2) has been calculated considering 10 representative field points of the fan shaped image,
by applying the optical design software, Code-V. The lateral variation of mean angle of incidence on
reflective surfaces is an important concern in such systems due to limited angular band width of multilayer
EUV mirrors. A 41 bi-layer Mo/Si mirror? considering both (i) uniform thickness (Fig. 3) and (ii) graded
thickness (Fig. 4), has been applied as reflective surface for surface-5 and the pupil transmission map has
been simulated in corresponding cases. The pupil map shows relatively poor transmittance uniformity in
the range of 2.1% to 73.0 % for the uniform thickness mirror due to limited peak bandwidth. In contrast,
graded thickness mirror exhibits much greater uniformity in the range of 63.2% to 74.7% in predominant
area of the pupil. However, the poor transmittance in the rim part of pupil for graded thickness mirror arises

due to rotational non-symmetry of the mean angle of incidence near the center (Fig. 3).

0
40 330 30 213
300 60 |1 190
20 16.7
— 14.4
B70+ Q 90 | 12.1
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240 v 1208 55
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Fig.1: 6-mirror EUV illumination optics Fig.2: Distribution of angle of incidence on surface-5
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Fig. 3: X-ray reflectivity spectra and pupil Fig. 4: X-ray reflectivity spectra and pupil

- . . R transmission map for graded thickness Mo/Si mirror.
transmission map for uniform thickness Mo/Si mirror. P g
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# A5t aplanatic ¥R ICTE L 1= 400eV $EEL S BIE S 5 —DERH
Grazing-Incidence Multilayer Mirrors for Imaging Objective in 400 eV Region
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Optical Design Lab., Faculty of Eng., Tokyo Polytechnic Univ., S. Waki, and °M. Toyoda
LASTI, Univ. of Hyogo, T. Harada
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B EAERCH 3 AR L | SR T

e § 2D-Aplanat with Elliptic Zernikes: (B-C
TE—L UAREWVER X FREIROBRSGIZED, 5 L (0

AN f=1mm, NA=0.05, Wavelength A=2nm

TR E—200-700eV BLE OB X kT, x>
BRI 12 % F R T AR F R OBEN
FESTWND, Fxld, 4 mOEKmI7 — Ik
oI A LS PN I AON B
>60deg IWZFU T, BRIEINAEL Abbe D IERLSRM:
2R3 % aplanatic SR OFTHEE RH LT
(Fig. DI1-2], HRIL, QIHEBILRINEI T BR 004 1me
VC‘&)DME% 7:)5;&7?%-(:\ @éﬂ‘]\%%%ﬂ%i?b— GCJ: v" Wave Aberration was reduced to 1/40 with Elliptic Zernikes
HEV R RIZID B AL — Ty NARIGER T Fig 1.4 BRANSBESS—(2k5
SELTZHTLDER X ot R b L TR T D, Aplanat 2D E%ETI.

ARBH T, BRI ORISR ISR T T T
400eVEF 3. Inm) BRI O S BB T —Dffad oo SO L N ]
LRNEEAT TR R AT B, MIOIC Palik 12k oas| [ 507

BIAFEIT —H = AT IARDBIRAEIZE £ ol |~ 52 1
H — 30.95
o

AL, TR —E=397eV, BLO, A 015 || ——3045
6 =60dog. DRMCHIUI HAMFFCEB3MD | ] | a0as
WE xH(Sc/Si, Sc/Mg, Sc/Cr)a@IRL ., Bif D~

7 ARy Ay FAEECRIEL T2, /INME X AR » |
S (GIXRR)ZHINZ L0 . 3TEOZEL L, 40 & 1] % 30 a 22 T
HERBOND D LA MR TE, Kio, RIELEZ3 Waslongsaitar

HMDOIT— DR FEAXT MV E S  Fig. 2. Sc/Cr 2B
(NewSUBARUNZERESHUIZHK X BAHREHIE AR MILOERIE.
DIHLT=, Sc/Cr ZEHEIZ7—TlL, Fig. 2 1T~

FEHNC, W 3.1nm (238U T R=3A%D FV SR AR TR T2, I 7 — /b BITE,
YELT=Z @ iER 7 — N BAF 2 B IE(R R 3nm) & FF S &L RIBI T, A% I1E. SLEdEi)E o
FENC LD SORDE W L2 RETT 2T EThD,

Reference

[1]2019 4EISM ¥ FK =3k 1 20p-PB2-16.
[2] Proc. SPIE, 13030, 130200Z (2024).

[3] Appl. Opt. 31, 1622-1630 (1992).
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Za—RNUIRS SRR (= 35 1+ S BEUV BF{EiH it D BAFE
Beyond EUV Measurement Tools at NewSUBARU Synchrotron Light Facility
REERIXY REERHFEMTRA CRE 8%, #iAEth, RSELL WIE=
LASTI, Univ. of Hyogo, “Tetsuo Harada, Tomoya Tanagi, Naoki Hayase, Shinji Yamakawa
E-mail: harada@]lasti.u-hyogo.ac.jp

s (BEUV) U Y 75 7 ¢ —id, K 13.5 nm O Yz AV 7= e 8 R o B el &
L TR E R LTV D, BGOSR OB A% (NA) O EIZEY | ~—7E > F 13nm (NA:
0.33), 8nm (NA:0.55) L#ERLTEY | REMIZIZINA0.75 @ THyper-NA] HFRICL-T, 5
nm £ TOWMEAHFS N TV AD, Ll NAOTS ITEFEMRFUSIVER THH 720, &5
72 MMM, RV EIRRONEA MWL MLERH D, LOBMME LT, K 6.7nm OFRTH
WS EE DN EH S TR Y . i Beyond EUV (BEUV) & REENTW5, BEUV U V7
77 4 —"TlX, 3nm & HEROYERFUTIA DA Z — = 73 Ale & 72 %, BEUV U V7
77 4 —OFERBICIE, EANRKAZERE, mtkieL P& b PR 2RI T L sRET 2 B
FFR, @R, WA E ETe~ A 7 ke &L 2 < OHEMTHRRER S 5.

= o — A/VVREEMIRR Tl e b EER KR ZBIRORE AR — h om0, ERELEE
6.7 nm TO LN EOWEIZ A D S RF OBRR A e l) TX 7z, BlIE, 2S5
REMET DD, MU ERET H2MEORRE[1 2D T, 612, —RNIZHVWLR
% La/B RZ @I 2, ZEEDHIFF SN D OB RLZEIEOBRER2]BIT-> T\ D, £z, 7+
F LA O BEUV BEEHIELEESC BEUV /3% — = J45E § [RIFICBH%E LT Y . BEUV i
B3 & SR 2 7o D O K TR TR E 2 42 L T\ D,

BEUV Reﬂectometer
Resist Exposure |

A Soft X-ray measurement |
RNt ) FX%ILH

Fig. 1. Photograph of beamlines (BL-9, BL-10) for BEUV evaluation at NewSUBARU.

[1] Takuto Fujii, Shinji Yamakawa, Tetsuo Harada, Takeo Watanabe, “Beyond EUV measurement at
NewSUBARU synchrotron light facility,” Proc. SPIE 11908, 119080T, 2021.
[2] Umi Fujimoto, Tetsuo Harada, Shinji Yamakawa, Takeo Watanabe, “Carbon/boron multilayer for

beyond EUV lithography,” Proc. SPIE 12915 (2023) 129150M.
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BEUV ZRBERD R IREDNFEELHAE
Optical Constant of Boron Material for Beyond EUV Lithography Multilayer
WA g4, B B, W &=, RE &5
Tomoya Tanagi, Naoki Hayase, Shinji Yamakawa, Tetsuo Harada

E-mail: ep21w062@gmail.com

[5] BRI O S 5722 280z TEXEE 6.7 nm 31320 Beyond EUV U Y 75 7 ¢ —
EWROERPBESNTEY  ZO7-0I203Em WK REHSL BN T — OB RLE L 72 5,
ZREIEMEL O A G & L TUIEITE n OZENPKRE S, HERE K D E BIT/AIWIEERWIK
FREZRT, ZORMCHE L2 7 — & LT, EITHI7ETlE La/B RLEIEOBIFE 13D &
NTEEN, La lMEFRANCTEIETH Y . REMICIHRENH 5, 2 CRRED v — 7 RN R4 F
B BEMEDE C/B ZEIEORF 2D T %, BEUV ZEIEOBZICEB VT B MO
HFEEE N, k BBRO CTEERER L7 DH, AT Ar TAERH —5 > - Hb (T-S) MR
B2 B SIS FCBIEZRIE L, D0 T MOV THREESH n, k. OWEHRE
Re@ET 5,

[52Br] ARFTECldmkm TR T U NT U A R 7R ha Ay 2 o FRkFEEE & LT
RIEZAT D, T NT VARSI R bRy ANy X TEY—5 > MNFHEICHKE L2 Ba DR
TURAEBEEDH LT, BRSO EE THIET N TE D, RIE L BIEOEFE
ZFi A 7200, eI NewSUBARU O BL-10 (ZAESE S U7- 8k X BRI SREHT TR
HITE 24T 9 o #R X BRECHFSRIE TUIXER X M2 0°FFIE ORE A 2> BB R IZ AS L, R <R E T
DRI N E TH ST NORKHNBELZTET 5, ARAEZHENIERROIELIT) LT, K
R OAEKRTFEEZRD D, ZOKPART NVET 4T 40735281280, B FHEOX
FEREWET D,

(RG] BRI L7z B IO Y 2E s (B3R, kiHERR) Ol ERFEE Fig. 1,2 1277,
n fEIZRY U CHEMIMEITEGRME & B oA R L TEY, BFREMIZHT TURIE—E DM E T
DL TS, kEIZEAL T 6.58nm A Z Bl MH & ARMIZZEL L TWnWH Z &6 iliE L7 B IR
O 6.58 nm FHTIZHFIE L TWD EHEE SN D, F£72 6.60 ~6.80 nm (330 T SEHMEILHE R
EIZIVMEM &2 78 LTz, £ O—J5 TRISRITEE T O T FEZANME & BRI RE <R -> TR
V. FEHMED 7 AN BREHE & e TREC L L T\ 5, Fig. 3 12K E 6.65nm (2RI 5297
NDFEFFER 0, k OS5 Ai% T, Ar T AERE <, T-S FEREEA /N SVE EHBERE k I3/
EER Lz, —HCEITRnICE L TIE Ar P AE L T-S B OME L BN RSN o T, A
IR L 7= B BEIW TG B & RE BRLEFEREZRLTEY, TOERKE LTIEBIE
ICEHECEEE &V S T R NREA L, BOFEENE T2 2 & TEULHBRINNE 2 BN D,

HEQOEICAYEERMUETRMERS HETFRE (2025 BRHARE RAF VIR &FVF1Y)

P R AH A ELLE IR
1012 rasen | 0014 — TS450m 00008 1 . 2% 73y MER (DTS45cm
—=—(27TS60cm —a— 2TS60em . (@TS60om
= (3TS90cm " @TS90cm . 5Tso0um
1.008 4 = @ArE0.25Pa = @Ar[£025Pa 0.0007 4 - = @ArE0.25Pa
SArE1.2Pa BAr[E1.2Pa BArE1.2Pa
. BArFE20Pa | | x ®ArE20Pa | | SAE20Pa
& — || E — 1] 1 ﬁ - Bl :
A 1004 B 10,0006 - -
& " W
- TSHIERE &
1000 4 '\'\___‘ 0001 0.0005 TRy HER
.‘l.‘_-‘—.“-l » H —I—I——l_.’._-_-
L rﬂ_r s EiiE
0996 0.0004 + [ ]
6.50 6.55 6.60 6.65 6.70 6.75 6.80 6.[’:0 G‘I55 S‘GO 6. IS5 [} :t'O ﬁ.;‘ﬁ 6‘80 0. BI% U.9I9B 1 0‘00 1 UIUZ 1 0‘04 1 UIUG
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Fig. 1 JEITE n O FKTFME Fig. 2 {HEMRE k O RKGFME Fig. 3 #F 6.65mm 28T 5
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Beyond EUV &JtR T Mo RZBEBEND S al—23 Y
Mo-based multilayer simulation for beyond EUYV lithography
EERIKFE!, CRS EiL' Wi #Z' RE #5'

Univ. Hyogo !, °N. Hayase!, S. Yamakawa!, T. Harada!

E-mail: hayase@lasti.u-hyogo.ac.jp

B HEERT AN 2D S 52 DM S D I HRETT & LT, #9 6.7 nm DGR &
7o BHEAMT T 5 Beyond EUV (BEUV)D EHL A HFF XN TV 5D, BEUV 74 h~v A7 & 2T v/
— ORI T, BEHRENTH 2 BEUV ZEKEI 7 —ORGHIMBEORETH D, BEUV £fE
WD BT e, AL PRI AMEZ B L. Bl 78 EHE 2 5 o & BRSO ERR 23R D &
nTna,

RER: M 1-)IZHR 6.7 nm (Z3681T D L EIEGAIA B O S FER OFH R 277 T [1]. ARE T,
Mo (L& % 7= 2 @I D YR E 2 5 L 0 7R L BEUV SR8 L UYEBELTREE O ekl
AT T SR 2 HEE 35, RERESRED D EEM S 2K 5 - OEMy HRXTH D
Karder-Parisi-Zhang (KPZ) F 2 XA EA L7 & 2 A, K 1-OITRT L DAL — F O EFIZHEN
HMINKEL R RN THISNZ2]), £/, ZEEOFKAMEICEL CHR=RL¥—L LT
I D Z & TR KAHRR R IEPVD) D RS A LS S BT 2 ER A R T AV I 2 L —
voa URERB KON EUV @M Mo/Si ZIEIEO AT L 0 . AR L OMEE S ) BEUV
Tx hv A7 DFEFHIOWT HIRR5,

0.005 0.40
v=0.01 nm/s
Rh . 0.35 v =0.02 nm/s
0.004 - - v =0.04 nm/s
< Ru 0.30+ v =0.10 nm/s
5 —
£ M E 0.25-
0.003 4 o] ~
@ Mo,N
8 27 a" NbN \b £ 0.20-
c c
e} MOZC " < ]
*g) 0.002 LaN %70.15
2 - LaGC, & 0.10
n Lam o ’
0.001 . - LaBe
: Diamond Cs " B.C 0.05 -
[ ] ™ B
Ba u 0.00
0000 T T T T T T T T T T T
0.975 0.980 0.985 0.990 0.995 1.000 1.005 0 20 40 60 80 100
Refractive index Time (s)

Fig 1 | (a) Simulated optical constants at 6.7 nm wavelength, (b) Relationship between surface roughness

and sputtering rate by the KPZ equation

Reference: [1] N. Hayase, T. Harada, Proc. SPIE Vol. 13177 (2024). [2] N. Hayase, T. Harada, Photomask
Japan (2025).
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TS RAIMERIEOBEL TDAH =X L
Overview of Plasma Catalysis and Its Working Mechanism
E#w, O HE!

AIST.!, “Hyun-Ha KIM!
E-mail: hyun-ha.kim@aist.go.jp

=Ry =a— T NAOFEBIAT THA RS RV X —OEAJLR N ZEITHED 5TV D
F, HANEBT HHERREALF— 2RI FHATE 2 FELEEENHE LD, 20
HCTERT RN =2 FWE L L TEMRT D Power-to-X (X=/KkFE, 7 E=T, X, A X
EHRMAL 2 OYNER SN TS, BEXREAWDILZERIGE (BLFEAEN) fEkomiREE 7
2 R LI A BTN CTH Y ) b HAEFRT R LX — & OB S & < AN HN L
oA oA R AT~y MeFEfE & L THiffShTng, 77 At XE e o R EH
REANE LCTHCKTIHER SN TERY, 7T U =T &k, CO, DEHEN (A ¥ x—va v, T
—) R EDISAMRENRBHREL TWLHHTHLH D,

DBD Pulse W& DA L5y U—%5| %
Swarm parameter [|F OES V-l waveform
Cross section Collision Excitation Metastable HI 7=, 7T X~ L%
Capacitance lonwind Pressure \/-\/ V/-T transition . o =l N
Lissajous figure  Conductivity “‘ Dielectric constant (&) NCIUTKT S ﬁﬁ% " WL S
e-field EEDF e-density A2 Charging lon Photoionization (BICiF e~y F o I RN L 7
AC/DC Corona Arc Spark Glow Glidingarc Frequency Gap R
m |onization potential Radical Paschen Penning Joshi Quenching = H BRI, T AT A =—
° Power-to-X 9
Radical Diffusion . Streamer [

) I o
: Plasma ‘Catalysis
.:. Activation energy Matc in
: SMSI Poisoning-Regeneration

- Sy

7 12 3 A & ESR D fil g D~ —
Surface diffusion Z & fcﬁ Z) 7&;1‘1@— ‘/\@Hﬁ/\«c Z?) }:) 7

g Micropore Mesopore Macropore

Transition metals Agglomeration & DRIFT FTIR XRD XPSSTEMEDX T X< filtflt 7" 11 & X AT 12 13 7E
Alloy Bimetal PGMs GHSV‘WHSV§ CTESREPR XAFS XANES EXAFS L TEET B AT, T
STY Turnover frequency Selectivity g— DFT MD Computational design T -

Operando in-situ diagnostics 5:9 MOF Zeolite Porosity Si/Al ratio A= i C 35 1F 2 FEapE & L CIRIRE
Arrhenius plot i Support Surface area Redox
Adsorp?ion - Desor?)fi!l:ver :Z" Cluster SCR TWC EELS (PR ORERENAE & D IR 2 A
Acidity BET L-H E-R 5‘ Sabatier’s principle BERE BETERHORA >~ b fih

P ElT

BE M

Band gap  Surface defect

RmZ RS 57T A<l &

u\ %Ab“@fﬁ%nﬁj—é

1] ®8H., 77 X~ - KA 7558, Vol.99 (3), pp.83-88 (2023)

2] HH Kim et al, Int. J. Plasma Environ. Sci. Technol. 15, €01004 (2021)

4] A. Abdelaziz et al., ACS Sustainable Eng. Chem., 11 (10), 4106—4118 (2023)

[
[
[3] A. Abdelaziz et al., Current Opinion Green Sus. Chem., Vol. 50, 100977 (2024)
[
[

5] A. Abdelaziz et al., Plasma Chem. Plasma Proc., Vol.44, pp. 1493—1512 (2024)

© 2025% ISRYMER R

100000001-142 T14


pulsecorona123
挿入テキスト
k


8p-S103-3 HECEIS AL AKELHAAS WETFBE (2025 BHAZ REFrY /R &AVF1Y)

EDEGHEHRICE D < T35 X ilif RS 0 BB E iR
Unveiling plasma catalysis based on in situ measurements of the reaction processes
X, OBEK Z & B
Hokkaido Univ., Institute for Catalysis, “Satoru Takakusagi, Bang Lu

E-mail: takakusa@cat.hokudai.ac.jp

filfiix 23 (N) OO 7 =T G biHE (CO) NHORMAST (kiR

R AL TIa— ) SRR ALERIC L E RS F O 2 BT 5720, W@E, Silm/E
FEPMETH D, —FH, T 9 LIe@mEBEMELISITH L, 7T A2 ko TG F & 15k
T52 & T AR RBREDCRSCHREMFTEITTE 263 EZ S AHER TS, L
L. 77 AR CHRAET HEFOH FIEWRE RTFHERE, B, 7 o000, fERERE, I -
A F R L) LT OMANEN, hRERAEREOZE) 22 EIZOWTIERBIZR 88 %<
7T AN KD RO ERE S I ST b EIXE W, TR E LT, 7T X~
TOfEDOX Y 772 V= ay (ZO5FH) BARRELTWDL I ERNETOND, £, H#
WY —PEORE VEMBE (AR 2 HAWHFE TR, 7T X~I2 X o TRIEH A D5
FEAS E ORRFEVEINT 50370 & B L < . REHE QBT 4072 BAE T 7 VAR
ROV RARRIR TH L0, BURE O LIERITERECH 5, Hx ZFEABOHFESET L
it T D R R X SRR I (XAFS) 277 A~ CHEtlll c& 2 L 5, Hiltktn
REEOFE LT (M), Fio, 77 XA~ RETRIT# ORI S T ICEZ9 ik L
T X MOEEEE (XPS) LHIRBEEE (TPD) Z2HIE T 2B OB LT 72, ilH TIX
29 L7 2B oML A ENZ S\ TR 5,

(@)

AZRAO

EhER

1 (a) TS5 RVHE RS XAFS )L (BRA). B IERLyMEL, B@iEIZkY XAFS
EE1TS. b)RU(c)E, LI hRBAEMEOREXREEER. C)DEEIIFFIARTTHRLEHL DS
CO2 (10 mL/min) . H2 (30 mL/min), Ar (150 mL/min)M;E&H RAZILAIZHEL (HREAHIL 10
kPa).DBD £#TTHRE. HCe)IHSWT, ZAOSEEEBILLmERBMAMNZBHLTEY, G4
DEMBBIIEES—ATHBEIN TS, L 900°CIEEETHIBAAE.
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Innovative CO: Transformation by Electrical Heating of Structured Catalyst System

BEAXT

OER &F M 5h, EE &

Shizuoka Univ., °Choji Fukuhara, Ryo Watanabe

E-mail: fukuhara.choji@shizuoka.ac.jp

1. #%
CO; @ A & Ak K i (COx+4H,—CHa+2H20,
AH%ggx = -165 kJ-mol1)iE, CO, % CH4 &IFIZ A H
T 5% CCU Hifio—>Th 5, Fxld, W&kl
B2 T iR R AT D A X AV SG 3 K SRR E
(2 & D BRSO NERAINEL T B 23 578 JJ 12 AmE &
N5 ES %% 1 L7 (Auto-methanation®, AM)
—F, MEERMELTEOFRR SR TH D Z
EDD, HEMICEBIRE L CRAET LY 2 —VER
ZNEMEYRE L CRIAT 52 L b RETH D,
KRFETIX, A5 T VTSGR AR 2 B
LT CO, DA K AW, B OMASFRLD b
ARV R SO RNy N U g N N g 1o/ s RO

)

2. EBFHE

A 34 Z VI RulCeO, filii i3 wash-coat 7% Tl
R 7=, filfit22> > JRC-CEOQ-2(Z MMl % B 4
A AR E L, Ru o2 &ML, BERLL
T Ru/CeO ¥y K (Ru HFEFEIL 10 wt%) & 457-, =
DR EREKERAELTAZ UL, ZZIC
TE 11 mmx£ X 180 mm DL FE 72 A4 TV
F(T20° 120D L) &2 i208 - §2/f LT AL Z
JUTE il b (Fl 53 47 & 1.0 glpiece) & 15:7-.

I S @ B G Ea W IV G o [ T B T b T
WafERE LIz A8 T VI 2 3%@E L, 200°C
T 60 min O/KFIEITLHE, EiRETRELZ T,
Z D%, Ny FHA CEE L CABLIRE 2 FiE S+,
s H 2 % CO2/H2/N2 = 10/40/50 vol%  (faifi &
1.0 L/min) OS5 THHE LT,

3. MRLEBLE

Fig. 1 1%, A/3A Z/LJE RulCeO, fi = & /1 (10
W) A% 10 B4 DR FEZE b A IR MR 20 5 Tl
NRIZFERTH 5 (23 - 100 ml/min), FEfE]Of%HE T
AN TIOVIEAREEI AR 2 I INF S AL, K9 100 BT
250°CIZiE LT-, FTz, EMOORRIEIZH -
TR DA DG B A, Fb O BAT 728 B ME D Wy
T& 5, Fig. 2 1%, Ao TVEMIEOKHHGE
NZBTHEHRETH L, MRENZ2/ ST
% LR AR 9548, BW TH 200°CLL E
DS GHARE PR SN TWD Z b b,

Fig. 3 1%, J@EMED 231 T L IGfhEET A &
AVBOG % S L2, %8 NE S D COy#afl
F L CHsBINETH S, B 10W TRl E D
PR 297°CE R L, CO.#&{bRIL 80% TH -
72, BW T, i/ 4R 1 210°C & 72 ) 10W
IR & beils U TR 90°C HAK T L7223, CO s b=R1T
5% & EVEE R LTz, ZO%E, CO, DERSY
XD HDIRNHEE I TEWVCO A NG
Ni-, Mo B2 @EIC L D8 —RIRE & AR
A FIVIIRTHRAT D HERRILAS, Al T
TOToMEELT-5L, 20X ) REENS
FEFTHEWA X AL Z RIS E TV 5D,

Input power : 10W

300°C

10s 20s 30s 40s 50s 60s 70s 80s 90s 100s, 200°C

Fig. 1 Temperature change of Ru/CeO; catalyst under
electrical heating measured by IR thermal camera.
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Fig. 2 Average temperature of catalyst by input power.
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Fig. 3 Effect of input power on CO- conversion and CH4
selectivity over spiral-type Ru/CeO; catalyst.

1) C. Fukuhara, R. Watanabe et al., Chemistry
Letters, 48(3) (2019) 196-199.
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Development of low-temperature catalytic processes by electric field-Assisted catalysis

BRETHRE, L#E #R

Waseda Univ., “Takuma Higo,

E-mail: t-higo@aoni.waseda.jp
Tex DT N—T13, FEENEL AT D MEAEHIIMES 2B S 2 FUINT 5 2 & CRUEEE LA BRI 1A
EF28L 2R L. Tha TERMELUS] AT TR EZ R L T& 7, X1 IR EERI
WAL 2 N — A L Lz de@Ez v, A8 S R K 10° Am2 OEFERZ® LU T 10°Vm!
F—=Z—OFRAZHIML TN %, Z OEGMBLE 2 RALKSE OKRKSEHE[1][2], 7 > =T BHK[3].
AR DL v TV T[40 EORFERNE A L7 R, ek o BEREN R AR - bR TEF L <K
B CRISHEITT D 2 & 2B Lz, In-siw G, T~ 36, XAFS 72 E ORIt Tk
BELODFT GHHEZ W2 A 7 = X LEFTIC L0 FBESFUINT T, MR E ISR 57 e b ARE (&
7 m k=7 A) [SIEM R REBBEBOTM[6]) & Vo T BHRNTHE S, SJOMEEIZF S LT\
ZEEPIOMNIT Lin, AGEH TR, 20 O 2 BICES MG 7 e 2AOME A BT 5 L L&
BT, TEMERFEORIC[T]. AT 7 a~FH U OBIKHER], ERBEILDDOIETT[9)72 E~DEAIC
B 2 RIL O FERFIZ OV THIMET D,

70
Furnace temperature: 423 K
Gas inlet ™= % 0 60 - Input current: 5 mA
Power ( ) c 50+
Supply ! Applying EF 2 0
-’ Electrode ; c o[ ¥ »
‘B ee | (Stainless steel) 1~ Catalyst 630 o -
= 0 Pt/TiO,, with an electric field
_— L T2}
=
10 - Pt/TiO, without an electric field
@~ = Gas outlet 2

0 ‘**yv&ﬂ--o--9--&-[9--4--9--@-
---- Thermocouple 0 60 120 180 240 300 360
Time on stream /min

Fig.1 Schematic diagram of the experiment setup for the electric field assisted catalyst and dehydrogenation
activity of Methylcyclohexane over Pt/TiO: under an electric field.

[17Y. Sekine, M. Haraguchi, M. Tomioka et al., J. Phys. Chem. A, 114 (11), 3824-3833, 2010.
[2] R. Manabe, S. Okada, R. Inagaki et al., Scientific Reports, 6, 38007, 2016.

[3] R. Manabe, H. Nakatsubo, A. Gondo, K. Murakami ef al., Chem. Sci., 8, 5434 - 5439, 2017.
[4] K. Sugiura, S. Ogo, K. Iwasaki, T. Yabe, Y. Sekine, Scientific Reports, 6, 25154, 2016.

[5] R. Manabe, S. Stub, T. Norby, Y. Sekine, Solid State Commun., 270, 45-49, 2018.

[6] S. Ogo, H. Nakatsubo, K. Iwasaki et al., J. Phys. Chem. C, 122 (4), 2089-2096, 2018.

[7]1 K. Yamada, S. Ogo, R. Yamano, T. Higo, Y. Sekine, Chemistry Letters, 49(3), 303-306, 2020.
[8] M. Kosaka, T. Higo, S. Ogo et al., Int. J. Hydrogen Energy, 45(1), 738-743, 2020.

[91 A. Shigemoto, T. Higo, Y. Narita et al., Catal. Sci. & Technol., 12, 4450-4455, 2022.
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BRFEF CIRBIBEREERZS FOLEEZ OIS
Plasma-assisted catalytic synthesis of ammonia: Comparison between atomic nitrogen
and molecular nitrogen at vibrational excited states
KT ClELK E—

Hokkaido Univ.!, OKoichi Sasaki
E-mail: sasaki@qe.eng.hokudai.ac.jp

TYEZTIE, N—N— Ry Y 2Bl Ko TLENICAEESIN, BROTEMGZEL THR
ANODHEIMZEBRL TE /e —7, BECBVWTE, XMROZAINLF—F 2 U7 LTOT VE
=7 IR E o TW5, BAERRRERZ ZHEL/ NI B OBz EZ e %, o7V
MABRORME TANF -2 REE TE2N—N—Ry ¥ 2 FEDOREZMD 7 V=T GREAM D
PEMEDEE D, HAERBEEIRORREE S %A L EWE SRS % 7515 (Power-to-Chemical)
LT, PI2RRZHWET VEST7OEREIMIBELIENE KR TETWVWE, Kl
HTX, 79 A~KEMIERIGE WY Yo7 GRICHE T 284 5 0%, FZ, 7vE=
T ARSI BT EEREREREICH T 22T S TwE L,

BREKEPL T VBT AT 2 RIGIZFHEARICTH 205, EHLZ I F—2IEFITK
FVRICHEED D 5, RERIEMHLZ AN X —I3ERS FO I EFHE LM T 2-DD T X LF —
DREVZEIWGERT 2L 2NTED, N—nN— Ky Y2 k28O TR, E2R07 1%
IR T RIERE X2 ATy THRDBMLVAT Yy S THEIEEZLNTVS, ZDLI#R
mEE , PIRXIMIEER L) LBSDTRERVWES S, BERDT (ERITT) %
TR THREEL TV AV (BRET)LL, RIEEEZIE T O2DOREZRBIZESLZ L
MT IR Tty VOEETH LD TH L, LIH0, BENIOTHIIBALLS &FE
AT\, MBI B T 2 IREEIRES FOF SR D IMKE N T\, 77 A< 3RE
JIEIREE T F OAEMBIRE L 208, ERIZZNETEMN T 2527320 o 7z, BERIRES T L H
B U CHRENNEEIREE ) F s m W RS TER 2RO Z L 2R T T — X 2 VWA WA RE TV E,
MRENFIFIREE D T2 G T EUIRIGE T 7 A< HEOH LWEHIC KR 20b ) 2B o705, 15
PNV TRNIEA D | WD ORRERHRTH -7z,

ZO%, ZOT—<ITABINCED T 212D, BEEZETHEONLERIARHHONE L
%%, fhamE, DIEARAET 7 X<ZHWL5EICBERE 0 ERPGETEEIC R 2, HEC
W79 X< TIEERS F ORI 2000 K KT, IREEIKEERS FOBEIZERF
TOHEELID IMBEL2rELRL, ZOHEREREFIERL — F23AT 5 [1], 2) KXUE
77 X< DEGEIRBIINEIRE O BEER A 25 2 L E A D 203, ZAUIERT T OIRENEE D
BV (2 1800 K) LEICRoN 5, Zo%E, IREMEREER ) FORERIERFFOBEELD
4HTE [2]0 3)EARET I X2 WA HE TS, ERTTOIRENEE LRI EW & (4500
K), IRENNEREBER S TR FRICZRZKELASND, 2D L, RPFBTHROREILER
IFOMEIRBIEEIRAE & D IR ISR Z SR ETER 2RO Z L 2RR T 53, ERIT LY 7
AFRRHEIITH D, TROMGELALETD 5 3],

[1] S. Uebayashi and K. Sasaki, Jpn. J. Appl. Phys. 64, 036001 (2025).
[2] A. Miyake, N. Shira, and K. Sasaki, J. Appl. Phys. 135, 213301 (2024).
[3] M. Yamazaki and K. Sasaki, submitted.
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TS5 XKk D CO i R IE D (R
Enhancement of CO; conversion by plasma catalysis
MPEXI °% KXk
Science Tokyo, “Dae-Yeong Kim

E-mail: kim.d.as@m.titech.ac.jp

IR, =Ry =a2— T AVOERRICAT T, HAERT R F—2{EH LI RRFELOLT

TR ANEEHINTEY || RS, UEATRSIEEE 7 7 X~ L BRI 2 28 D
7o 17T Al ) 13872727 vt 2@ kEdir e LCTERZRD TWD %, T 7 A~ 138
THARR S, SN ERT RNV F— I RICEFZMAT L5, LB T, mm /¥ —&
&I A F ORI N ERLTE D, ZOX I RNV F—FEFDOIFHMEERIZ L - T
CHs. COr B LT No 70 EDFRVMEEERE B A G T U A 0 T OIEMALZFHE L. £ 6 2Nl ©
OGS % 2 LT, BT KUY F 7o EERR IR 2 TR L TIRIRR L OMEE D K 5 7efdeiria
FETRISEZRELSWHFETE D, VW77 A~ 2FM+ 22 & T, FAEMMRET LT —ZIGH]
Lo BFBREN LS & W O B R g sy B 2 BP0 Z &N ATRE & 7e 0 . HUBRIERRAL T 2 2 A1
HAH T & DT ot 2 i T & 2,

RHHETIX, CO, A X R—va  EWOKMET AL 7 MROGERIZ, 7T A~ il CO #5H<
S BT D IR IERCR & 2R S B R 2R T 5, FIS, 77 A~ RO TR S 1 o IREIENE CO,
BROFFIRKEPBER ARSI T TR L | 2 XSRS OEICER T 5, Z0
£ O RBUSHEEZ RIS 57007 7 u—F L UT, EERRAIRNT, 15MAL ST A — 2 —fif#fr,
in situ 73015 2 72 fldE SR 1 SOS R2 I DFT 51572 & 205 ) L 7 S O b O TR %,
£, BUET T A~z TS & 2 OO T DRE 27T 5,

Gilta
AW, BERERERE (JST) CREST (JPMJCRI9R3) 35 & OVH AZffriRELe (JSPS) £Hijf
% (24H00199, 24K17036) DX4E%E= 1T TiTHiLl-,

23R
1. M Zeng, W Fang, Y Che, X Zhang, Y Hu, BY Xia: Reaction Environment Regulation for
Electrocatalytic CO, Reduction in Acids, Angew. Chem. Int. Ed., 136, 26 (€202404574), 2024.
2. T Nozaki, DY Kim, X Chen: Plasma-enabled electrification of chemical processes toward

decarbonization society, Jpn J Appl Phys, 63, 030101(12pp), 2024.
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TS5 X EAERW-EERGIZET S
BREMETS M4 FOBEMGEERE
Effective use of zeolites as adsorbents in chemical reactions with plasma catalysis
BRAEAH !, AKX RME? OfA #/, B HE:?
S Bl b shte Y, AR —F2 B R #5IR f—!
The University of Osaka!, Kyusyu Univ.2, °Susumu Toko!, Takamasa Okumura?,
Kunihiro Kamataki?, Kosuke Takenaka!, Kazunori Koga? Masaharu Shiratani?, Yuichi Setsuhara!

E-mail: tokou.susumu.jwri@osaka-u.ac.jp

Fift v RE e it 2 2 HHLT D 72012, COy DA Z AMEBANTEBERFHO—2> L RS TH 5.
— A, BEER 2 W ROSMEEDS WS D03, REJENFREIS Th ST, mE
m;5%%@%%%@ﬁi¥@%&@%@ﬁﬁk%ﬁﬁ%&ﬁofwém.;Dﬁﬁ?@ﬁm%
WERBT 5700, I, 77 A< M2 MAGDET T XM ERANER ST 5.
2 OHIFET, 77 X~/MED & £ SHMAAERIC L > TXVARIR TORUSREICRY L2 2
ERHESNTWAR,3]. 22T, BETFI A~/BATA M2 LEY AT AICBNT, %)
BHRYF T A b OREHEHIEIC OV TR 21T - T RIS OV TS 5.

TIRAZILIBEDALNT T HICEVINES0 om, W42 em D& T X v 7 ENTRAESE
7. B NG Hy & CO ZEA LT, CO, % 1scem, Hy & 6 scem C—EfiEM L7, JE/1% 1~50
mTorr OFEIFHTE{L S BTz, it L CHKEEL X2 T — v —TABLPEKREAS T A N HS VU
— X (Fuji Film) % B FTHICHE L, 0~ 15cm O TBEI S W7, 4 AFRO T I LY S
B ESHTEHE AV, 22T CHaEE LTHEER 15 DfE 5%, COEE LTH DEFES
LT

MRELT, B4 FOMEMAICEY CHAERKIFEIZM EL7Z. B4F7A4 MILIZLIZZED
A OAEPERED DALFSUSS & LTH VB2, CO % CO 2 Was L7a Wl fLEE 3ADE L
27— =7 HARHC b RE < CHAERIN LI Z LD, AT OBREIERE S A ¥ R —
a UROSMEEICERR L TW D ZERHLMNITR -7z, F, SRR LZSHEE AT A NIl
£, SUALLL, ®BAWTFAUENRRY, THUHDERNRA XX — a VIR EBLEEL LI
SWThRR STz, BALIROWAEIZ X D WSO & CO <> CO DA & D NATT 1A SIS D
RAED AT 208, L NRNBREOMEEDHR TH D LB LD, FEMIC OV TR TR~
5.

[1] W. Wang, et al., ACS catalysis 15 (2025) 10868.
[2] R. Debek, et al., Renewable and Sustainable Energy Reviews 116 (2019) 109427.
[3] S. Toko, et al., Results in Surfaces and Interfaces 14 (2024) 100204.
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20 Years of the Korea ALD Workshop: History and Development
Hanyang University, Hyeongtag Jeon
E-mail: hjeon@hanyang.ac.kr

The Korea ALD Workshop has been the main venue for sharing the latest developments and technical
knowledge in atomic layer deposition (ALD) technology in Korea for the past 20 years. Since its start in
2004—inspired by the AVS ALD Conference—the workshop focused on three key areas: device applications,
equipment development, and precursor research. Long-term support from a domestic company has played a
very important role in the continuity and success of this Korea ALD workshop.

Throughout its history, the workshop has featured active participation from leading semiconductor
companies such as Samsung Electronics and SK hynix, major domestic and global equipment manufacturers
including Jusung Engineering, Wonik IPS, Lam Research, Applied Materials, and ASM, as well as precursor
companies like UP Chem, DNF and Rasirc. In addition, professors and researchers from universities and
national research institutes have played a important role by presenting their original and pioneering research
and practical innovations in ALD. Their work—covering fundamental science, novel process development,
and innovative applications—have been helpful in shaping the direction of ALD technology in Korea, and
their contributions are widely recognized as being just as important as those from industry leaders.

The presentation of the latest findings by these academic and research leaders has made the Korea ALD
Workshop a premier forum for top research exchange and collaboration. Their involvement has not only
advanced scientific understanding but also promoted strong partnerships between academia, industry, and
government research organizations, making it a key platform for ALD technology progress in Korea.

Despite a three-year break during the COVID-19 pandemic (2020-2022), the Korea ALD Workshop
has successfully held 17 meetings over the past 20 years as of 2024. The workshop has played a critical role
in introducing the latest trends and encouraging collaboration among universities, research institutes, and
industry, greatly advancing ALD technology in Korea. As it marks its 20th anniversary, the workshop
continues to strengthen Korea’s leadership in the global ALD community.

In this presentation, I will summarize the key topics and development presented at the Korea ALD
workshop over the past 20 years and highlight the main research trends, notable contributions from both

industry and academia, and the overall impact of the workshop on advancing ALD technology in Korea.
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BHEE L BEETILERAVEEERRE IO XD
Development of Semiconductor Deposition Processes Using Machine Learning and
Mathematical Models
BRILY bAY T9/09—YYa—2av XAt ORFE LM
Tokyo electron technology solutions Ltd, °Hirokazu Kyokane

E-mail: hirokazu.kyokane@tel.com

WA, CPEARRBEEE 2T S O ML L A EEO R ERRD SR TWD, ThIcfkEo TH
MR 7 o AGMREIEA ML 2 . BREBRANCE S 7 7 e —F CEHIBANRE TV D, D7
D, KRR L OF — ZBRE T 70— F I L DR MER ST DA, B TIETH
HIZOBROMIRNEE L, HLWIRYBREENGEON W EFORENR S L,  AKHE TR,
Bl BT VAW e —F 2R L, EERICEDSWTHEY 0 X ORI &
% &7 Mk & b A AT o To R Z BT D,

(1) BEERBEEEE DY ¥ U — 7 L — b DT ARGl

VX U= b— MDA ARG e kit T 52 L2 L0 @ — 72z EBRTE 508, BT
B DRSS BARRETH -T2, V¥ T—T L — FOTZRPOWEH L= AL LY
T ARENCEIZE LT L EDREDANT T AGMITIR2 D LAE LIz, V="Kl TOT AP
FESARNE RIS LT IR ARIS 20 B L ARE L Cy A A RO 0 B IR 341 & 4 5 5l % 1Rk
Lz, ZOEKC Ko TH AR GGHx Tt T 52 L2k, Doy v —71— FAET,
A FETEOBREE)—MOENT ARG ERET H 2 LTI LT,

(2) FM AR DR Bl e D€ T AL

Fot ERR IR DORZRLR & B 5 2 S 13T OIEO R 2 BRfR T 5 72 DICEE TH D3, 5
ZIRHT T 2 7201 id, kx 725 -l & DT3B & 72 %, & 2 CHIMIBRE CoRIkE %2 > v 7 v e
BORET VCORELT D 2 LT, BHICKT 2 R OFB ) O R EROREELZRE L, T
BIFRIE A 155 Z L ITHED LTz, & ORER FERI 2300 HT 21T 5 Z & 73 < O dfge Mo |
KIS 72 &, WIHIBRRRICED 258182 W CF — 2 T sl R IC 22 o 72,

() I L TFHEEMOIAAZRKIEDET U v 712 L % Wb

F XA ZDOPHCATAENE T 2T M D b Lo F D i) — 72 R0 60 A B 3 sk b 5 T
W5, b LU TFREEASORBER Ty T T % OBIRE TRIT 5720, # LSRR G0 %
WT 1 ROTPUSHEBT R BTk 2 P 282/ 7, ZoBXEMW T 7 —FIicky
BRI, =y F U T HROBRE AL TE 2720, ALy Vi EDTZD DERAERLHE DAL DT
DENE-T - F 2 7 - 7 7 & 2 DGO R 2 D I WEBRECEIR TE 2 MR A LT,

INHOFEFO X I ICEHEET VE WD Z & TRIRED B 235k % 25 L, M7 &l
b2 FEHR L, 5%, BEHIETHET 0t 2% & DITHRINCEIFT D720, M & 5o
EBTNVENGEH LT B A R LT <
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Co-ALD [ &1+ % CCTBA BRi& ML AEE R D 5
Investigation of the steric hindrance effect of CCTBA adsorption in Co-ALD
RABRL COFE E#, PO @ Pk &, 3R Hsh, FTE =4
The Univ. Tokyo, “Naoki Tamaoki, Jun Yamaguchi, Noboru Sato, Atsuhiro Tsukune,

and Yukihiro Shimogaki

E-mail: tamaoki@dpe.mm.t.u-tokyo.ac.jp

4 J& Co ™ ALD (Atomic Layer Deposition) (&, Cu Bl % iEm 3 25 Cap BEAAD L L L CTHIfF
Ihafth, Rty —F~OISHLREFT SN TWD, JFET 2 Ofafi s &8 A2 X5k
BaZHIZEYIRT T a2 A 7 /X0 JRFE L -L ORI & MR =R oehE~D
RV ZEWEEZHBLTX 5, VA 7 b2 OEE GPC (Growth-per-cycle) 1XJFE 1D
FOWAE B FEIZ B3 5 25, SR GPC 1E, UMy FHEIE D NLARIEE )R 2 B8 U 7o AR 72 e i
FEEE R A TRIDH Z &A%\, CCTBA (Cobalt Carbonyl Tertiary-Butyl Acetylene) JFUE}Z V7=
Co-ALD DEEEFHI7 &K D72 GPC (% 0.088ML T Y . CCTBA 43 DWRAERE L) HHER L 72 i
BEFEOPAER 0.12~0.14ML L VKV, ZHETIE, KHNPLOE ST OAM Lz F030E Y
A NET U NIEHAT DI E TR RERNFEAET S RSA (Random Sequential Adsorption)E 7
NEMST, ZoEEeHHLTEREN, UL, FICEBSERE CIX. BB F3RAER R T
SIRPOGE R 295 KO BHEIR A T = X LN T D RN H D, ARl kSR T
¥V PFPP &2 I 3 F B )Rt RIC K> T DFT (ZHE U7 HEEE T CCTBA OWRA& iR & R
L7z, CO DFRBERCRITILE A 11 5 HHEZR RIS % 8 L7z GPC OFHR FHEIZ DWW THE T 5,

IR
[1] J. Yamaguchi et al., AVS 24th International Conference on Atomic Layer Deposition, AA1-TuM-7

(2024).
[2] Takamoto, S. et al., Nature Communications, 13, 2991 (2022).
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Investigation of Residual Carbon Concentration in Al,O3-ALD
Using Kinetic Monte Carlo Simulation
The Univ. Tokyo! o(M1) Y. Zou, (D) Y. Wu, (P) J. Yamaguchi, (P) N. Sato, A. Tsukune, and Y. Shimogaki

E-mail: shimo@dpe.mm.t.u-tokyo.ac.jp

Atomic Layer Deposition (ALD) is widely utilized in semiconductor manufacturing due to its
sequential introduction of precursor and reactant gases, based on surface saturation adsorption. This
approach ensures excellent thickness uniformity and process control but suffers from a lower growth
rate compared with other deposition methods. While experimental studies on ALD growth rate have
attracted significant attention, computational approaches offer a cost-effective alternative. Traditional
methods like Density Functional Theory (DFT) provide insights into surface reactions but are

time-consuming, especially for large metalorganic precursors.

To address this, we employ Kinetic Monte Carlo (KMC), a time-resolved reaction simulation
method, and Matlantis™, a neural network potential (NNP)-based atomic simulator to investigate
Trimethylaluminum (TMA) adsorption during Al2O3 ALD using H>O as the co-reactant. NNP enables
precise Gibbs free energy calculations, improving the accuracy of rate constants used in KMC. KMC
directly simulates time-dependent kinetics in non-equilibrium processes like ALD, accounting for
multiple competing events. Matlantis™ rapidly evaluates multi-TMA adsorption and reaction energies,
which are fed into KMC to predict the Al>O3; growth rate per cycle. Both calculations are completed in

minutes.

Our simulations predicted a TMA adsorption-induced mass gain of 36 ng/cm? in ~0.3 s, consistent
with previous DFT and Quartz Crystal Microbalance (QCM) results. Moreover, KMC simulations
revealed that ALD growth proceeds via two distinct surface types, successfully reproducing the
alternating A-B layer mechanism. Figure 1 shows the residual carbon concentration in Al,O3 at 393 K
(120°C) as a function of H>O dose time, indicating saturation at >1s. We also quantified carbon
residues under various temperatures and water pulse durations, demonstrating that low temperature

and short pulses significantly increase carbon incorporation.

Carbon Residue
2.50% 2.26%

§ 2.00%
<
® 0,
8 1.50% 1.26% 141% 1.07%
[
& 1.00%
[
S 0.50%
E o 0

0.00%

0.58 1s 5s 10s

Water Supply Time
W 393K

Fig.1 Percentage of residual carbon in the AlLOs film
calculated by KMC simulations at 393 K with
varying H2 O supply times.
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SION [RIZH 1+ SB{LREHEROREINEICE T H1RE
Investigation of the Surface State after Oxidant Supply in SiON Films
#=X £t KOKUSAI ELECTRIC ',

CIRH EE ', R KE |, £F %, B BRE |, R =Eh, mE o
KOKUSAI ELECTRIC CORPORATION !,

OShogo Shimada ', Mitsuhiro Hakamatsuka', Atsushi Sano !, Satoshi Yabu!,
Shinya Hattori!, Hajime Karasawa !

E-mail: shimada.shogo@kokusai-electric.com

V) avBEEHGSIONERF Y=Y P72y T Iy v a A2V ICEIT S by A LEE
LTHEICHwbN TS, EFE, @El - @B ED A ) F— A& icEn T, NE
¥ CHICEET 2 EAfi RO 5N T b, KT v REEED 72912 % | SION EICDw
TOWHEMERLCH A NEE, RIS L Vo KGR 1= X L OHREBLIETH 5, SiON
B, Si RN ZLH. BRILFIZH A 270 v 2 IR L CliRS 2 7 2 TR 5 5 25,
FEALAIE G B O RIREBIC O W T Si R OWE Y 4 F B ERHL 2 IC ko Tk, 22T
AFETlE, SiION ED R 7 7 & 212 5\ CELA G o RIRE % G35 2 & T Si
JFRIRE S 4 P OREZITV. STy Ial—vavaiEHTs2 L ORIGAN=X
LDERE T 7=,

S nl D SEER T L., SION BE/ERK D fE LG 3~ 2 BE{L Al o 2252 &= (Pa-s) % 0. 1500, 3000, 6000,
9000, 100000 IC CHA®E L 72 6 FEHD Vv TV AER L, ME(LAIRER O REIRFEIC D WTHK
5T O—FETH 5 Static-SIMS 3T & 1T 5 720 SENIRE Y A4 FICBET 2 For—2 L
LC. LAk E A H5N 5 SINH & BILAIH R E 2 b2 SIOHICEH L7, SiOH
COWTIEBLAIRTBIC K o THEINE T, ©— 2 MEMEWZDEF [ F TR\ ERE
Z bbb, SINH'IZ2WTlE, Growth Per Cycle(GPC) & SiNH," D v — 7 O % 7'v v
FLRE2REEBERE A O N b, SiEROBEY 4 FTH DL EEX LN, AFE
FTlE, WEY A P ICEILAIRER T 2 IGICOWTHFY I ab—va Y EIGHL -
HRARZZ T, RIGA = A LDEELHET 5,

Intensity (a.u.)
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TFI/RSITVA—HDUHY FOEEIZKS Si0, RE~NDHE
Effect of Ligands of Amino Silane Precursors on SiO2 Growth
RALKFRARE !, EHw 2
O0) k&t G, KIF BAZ LG FE2 XIE X' #F B2 &k nE'
Institute of Fluid Science, Tohoku Univ. !, National Institute of Advanced Industrial Science and Technology 2
°Yuki Tsuchiizu', Teruhisa Otsuka2, Masashi Yamazaki?,

Daisuke Ohori!, Hiroshi Arimoto?, Kazuhiko Endo’

E-mail: tsuchiizu.yuuki.pl@dc.tohoku.ac.jp

(U] BHE, SiRT7 M AHEREANE R, T3 ADAANS——72 PIfiioh D SiOn [ 7 izt
ROBITND, £ T, R L~V Ol rlie7 R AR AALD) M SV TE T, 77 M Ak
D7 AL BEOL R &V 572 A00°CHIER 5 7 0t AAEFCE Wb O0B D, 2T, KL RIRED
Si 7'V I —YWEECH 572D, 2000CIZ L DR TRE Ch AR LTT X /% Si 7Y —I B s
AVCEIL LinL, TRV —t& UTikE ) 7 RaFRr o7 ) I—HDBiPs S Cnans, U R
DDA 252 2528 3T L B IGNTI o QUViRly, U Y RAVERRTT D A = A LA 5 Z LT
JREIBRTE, B, Fo LOWNRG ORI A ItE S, mtRE IR RIRE Chh D, 2 Z TABMETIL, ALOs
HZ3FREDT I RSN A L FAVENOBSERTI A2 LS T & 2 OEMR & OFEEIRIEOE )
5, U ROENEFEEANI) & ORRAI BN LT

[SE5F] ASBRCIL, Si R HZH B2 Usd ALD CHIEEL7IBIE 12,5 nm D ALOs 2, B Si 7Y 1—
WEAET 5 2 & TSIO & ALD AR L7, 7"V F7—H L Tris-dimethyl-amino-silane (TDMAS), Bis-diethyl-amino-silane
(BDEAS). Di-iso-propyl-amino-silane (DIPAS)AHH L7-, BURIREEL 200CE L, A EDORRAERHAZL Y Si02
AHERE LT, Si 7V A=V AHHE L%, insitu T X BOEEFIUXPSNAT L DA IRIEZ I L 7=, XPS #¥Hih
T Si. C. BION ERENDE—2 % ARp B —7 THI L LEHTE L 7=,

s 222] X1 13 XPS B X WD N=@)Cs/Si2p, (DN1sSi2p & Si 7'V —HOfartoR R~ Lz
KCThHho, ZORFED, FRFEEILS 7Y =YD U H RThDH C &N OERERR LN, iz, ClsSi2p
IZBDEAS >TDMAS>DIPAS, N1s/Si2p {3 TDMAS>BDEAS >DIPAS DIECTKE < 7ao7=, ZiUZSi 7'V —4
DCSiE, NS ELLRIUIEE TH 2D, SiOx DREER;, #5392 Y 7 MAFED C/Si P NSSI B S LD =
LB Z BIVD,

[ELDIAIETNIT I /RS TV I—F DV H R
DIEL IR C, N &SI RO R 525 N A Tos
ZEEABINC LT, [RF] AU ISPS Rl
24K 0786 KOSGHRYFEE =7 U 7 a3 h—FA
7T | EHEGTRER 5 IPMXP1225AT0193) D342 452 1T

C1s/sizp
N1s/Si2p

0 5 10 15 0 5 10 15

NN . =% o1 . . Dose time (sec) Dose time (sec)
FHELT, [ZEIGR] [1]V: Yo Vasilyew, ECS 1. Solid Site 1 Relationship between Si precursor dose time
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REFZFGEEZ(IEEBOILT U LALDICES T DA%

ORJIBIET, S—<>Y HF¥ 22U Ryl #)1E"2 §E 282 FA =123 (1 AKEEE
T. 2.JK RISE. 3.;AX HiSOR)

[7p-S103-11]
Development of Pd Pretreatment for Fabricating Ultrathin Continuous ALD-Co Films

O(P)Yubin DENG/, Jun Yamaguchi®, Yuhei Otaka’, Souga Nagai', Noboru Sato!, Naoki Tamaoki,
Atsuhiro Tsukune', Yukihiro Shimogaki'! (1.The Univ. of Tokyo)
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HOERLES FEECORTRERIC L 52 RMIEMT / HERE

Atomic layer deposition on self-assembled monolayers for designing
metal oxide nanostructures
RABRL !, hAEMBE2, EXBRe#R&3XiE?, OCO)/MH &', #MR REp', FiE X2
EH R A ALY, A THE', B ', =& K2 ', FE B> 9@ A7
Grad. School of Eng., The Univ. of Tokyo !, IMCE, Kyushu Univ. 2, Grad. School of Arts and Sci., The
Univ. of Tokyo 3, °Takeshi Ono!, Takuro Hosomi!, Hikaru Saito?, Hiroshi Masai®, Midori Ikeuchi?,
Jiangyang Liu!, Wataru Tanaka!, Tsunaki Takahashi', Jun Terao®, Takeshi Yanagida'~

E-mail: 7895319924 @g.ecc.u-tokyo.ac.jp

[EL®IC)] HHEST2EME L7z ALD IcX > TR I N 3. voo pyrene ;?%
* )

SR U R T 2 SBBLIRGE 3. S TR 35 5%

Py F~ORMSBEEN TS, LALEAL, ALD 7aE 55 A

ZOBREX W 21T, HHESTOWE - BEL. Mo —%ME 99 299

R % / N
b LS RS - 72, AW TIE. (LI LERE T X&&;ﬁﬂﬂé{ﬁﬁf
AL H I (SAM) EToD ALD I Xk b, $8l o MOz b ’

D0 BBV EAEETH 5 T & ZBH L AT L7 (Figure 1),
[EBR] Kifice Fux o (OH-PA) 3 \Wwiiv L Vi
(Py-PA) #H T BENIE R A S VBT %, bALZ VAR )

Pyrene-templated ALD
on Py/OH-mixed SAM

Figure 1. A schematic illustration

NN . o of ALD on mixed SAMs.
— VIRABICIERES 5 2 L T SAM BEiARE L7z, T

£ 97 SAM EEIATIC Bkl ZnO 7/ 7 4 VEAMREZ R L 4000}

ZnOF /7 A¥ LICSAMZIER L 72,6217 CTALDIC X > TSAM & - 40 cycles
Fic SIERLEIE R S L 7, IR B, PL . QCM %, STEM 2 2000 2jeles |
BEFOFEI L) SAM EicH U 2 GBI 2T L. 8 200] ’
[(BRBELTER]  OHPA LU PyPA GfltEORE2 o

SAM ETC, FYURAXAFATALI=Y LE HOICXS ALO-ALD % /

T, HREERZ QCM EIC X ) 2 DB L 72, % DF5H. 000 500 600 700

OH-PA %#% L &TiRA SAM 13 Y EMA R E B K~ BT
BRWZ E RS 7072, IRIED SAM DK OH %k &
FURAFATA I =Y LEORIGE R L. SAM DK OH
OGBS & 72 o T ALO; BHER X N7z & H 2 5%, Py-PA ICH L T OH-PA 23 KIBRIICTA1ES
% SAM Tl, Kt L Vi £/ ~—FAKE R L, BE SAM I X > T L v o B 70
AHETH B EBHL D E o7z, ALO; MRS T 2 &, vL vEHllox ) v —FI3FERE
- BTICE - BEMS TR A ET S 2 L 2RI L (Figure2), 2 OfERIF, vL viEoin
fFIC ALOs HHERE T 15 Z & T, v L v OMHRR RIEARIH S N7z 2 L ZRB L TWw 5,34 b b SAM
FTo ALD 1T X o THEGT O3 LA LEWNZ R B 2D, B TI65 IS BRI % R
ARETH B L EZRTHDTH Y, oL v 2R L7 ALD 23R L7222 5N 5(1.2],
[1]T. Ono et al., ACS Appl. Mater. Interfaces 15 [22], 27099 (2023).

Wavelength (nm)

Figure 2. PL spectra of pyrene
templates after ALO3-ALD

[2] T. Ono et al., Adv. Mater. Technol. 10 [8], 2401639 (2024)
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£586[EI A

$1#. Sn JF Rl % F \» 72 MOALD-SnO; I ® FFAifi
Evaluation of MOALD-SnO; Thin Film using Novel Sn Precursor
TREEM |, KT REHE 2, WWHEUEE 2, Hyunju Lee4, BTHHA 3, /MFEE
(LERBAET, 2. BETEARY, 3. SHREAKRSL, 4. K MREL)
Masaki Ando’, Yoshio Ohshita?, Toshinori Numata?, Hyunju Lee *,
Hideaki Machida3®, and Atsushi Ogura®*
(1. School of Sci. and Technol., Meiji Univ., 2. Toyota Technological Institute,
3. Gas-Phase Growth Ltd., 4. MREL)
E-mail: ce251032@meiji.ac.jp

[ER] e 7204 Ry Vavzy s
LKBEEM (PVSCs) Tld. FEMm IO HEE
I 3% B & 8 fi Transparent Conductive Oxide
(TCOYR%HENS, TOTCOICIIFERAINS
fEATICIG U 728 72 &+ U 7 OB IRUREE A
HEND5E03H %, Sn0,iEElectron Transport
Layer (ETL) & L CO#E] D Hedafii 2 72TCO &
LCHIONT W R0 fKiap2 7 7 X< X
BERAX= 720 X WHERE T RBAR A
inéu]xﬁifu\fifv%ﬁm&f¢
mCHMBATEETH 2 & Tl X L2 HHEMO
JERE & L T [(i-CsH7)2NC(n-CsH7)N(i-CsH»)2]-Sn
( DIPRoBA.Sn ) % B % L [2] . SnO, @
MOALD(Metal-Organic Atomic Layer Deposition)
B & 3 & . MOALD-SnO, 5 @ ST % 5 %
535,

[EBF ] Sn JFkHT DIPRoBA2Sn % {#if L.
FMGRE 240°CTY Y a vy RS 7 7 4 T
P12 40 nm @ SnO# % ALD IC X - T
B L 72, BR{LA] X H)O—0s5. O3—~H,0. O3 D
Jj‘ % [/VC 03{ \/\D?\ﬁ/\h‘ /%j— HZO %'f/\ﬁ/\
U L 7251 4 O AR A2 1572, JEEh Sn oAb
SEAE AR AR 2 G 3~ <. X-ray Photoelectron
Spectroscopy (XPS)HlIE % FEfi L 7z, SnO»/Si &
B & Tk — VR BRINE % FEHE L | B RGERT
PEEME L, /2. B 7 7 4 75 ks
L 72 SnOfE % F v CEEFRMNE %17 - 72,
[EERER] X 1< H,0—0; DIEICIE{LA % &
ALBKIEL 72 SnO, LD Sn 3ds/aD HeEE T A~
7 PAEIRT, 2NE DFERD 5 SnO, kD
Sn-O fELDBHERTE 72, £ 1 IORTERFE
26, LA HHO—0; Z W T ALD IC X 5T
BB X 7z SnOy B IZE ¥ v U TIRE, ¥
VTBEIEEZ R L mF ) TEREICHED
5%, ARIMEL (>800nm) T 90%LA E. W]
ﬁ”%ﬁ(mommm)f$meL$%TL
2o THICED, RKRTu v 2 TELNE SO,
ﬁ@\%%®EH/KD(&kH - el ks
ZhM FoENT N EREE R T 5 2 L2
B 57 272, DIPRoBA2Sn @ O3/ H,O IZ X %
Mm&mm;0\77f7$%EO¢ﬁ
(240°C)IC 1T 5 SnOSHIEAFIRETH 5 Z & 2
NI NIz, BHIZ, LA OBENED R 5 4
FED Sn0, 1D\ C 0 Hlia 247 5

Intensity [arb. unit]

91 489 487 485 483
Binding energy [eV]

ES

Fig. 1 Photoelectron spectra of Sn 3ds, obtained from
SnO,/Si sub. deposited by ALD with O3 and H>O.

SHOZ
TiO, [3]
— —— ITO [4]

Transmittance

200 400 600 800 1000 1200
Wavelength [nm]

Fig. 2 Transmittance of 40 nm of SnO»/glass, 10 nm of
TiOo/glass [3], and 50 nm of ITO/glass [4].

Table 1 Electrical properties obtained from SnO,/Si sub.

deposited by ALD with O3 and H,O.

carrler‘ s‘heet resistivity | conductivity | mobility
concentration | resistance [Q em] [1/Q em] [cmz /Vs]
[/em3] (/]
6.45 %1020 237 |1.02x10° 983 983

[Z% 3R]

[1] Q. Meng et al., J. Mater. Sci.: Mater. Electron.,

32, 12784-12792 (2021).

[2]Y. Oshita et al., 41st EU PVSEC, 2CV.3.53
(2024).

[3]1J. H. Jiaet al., J. Korean Phys. Soc., 44, 717-712

(2004).

[4] W. Wei et al., J. Mater. Sci. Technol., 33, 1107-

1112 (2017).
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iNSituBPRTY FTYA—E—[2&EZEBETORRE=L) VYT
Process monitoring of deposition by in-situ spectroscopic ellipsometer
Vz—r2—U—=F 5« V¥ "UBERASHE BE ##
J.A.Woollam Japan, Jyunya Takashima

E-mail: j-takashima@jawjapan.com

T YT AU —E, RORICIREEZ AT T2 2 & CHIEDE S0 B8 2 IEEE T
IR C X 2 FETH D, T OHAT T, BB R I b O ORISR EDZ L2 JIE L |
BT VAN A8 U CIRESCBITER, WEA, Rl T 7 A AL, RS H ORI e
EEREMT D, FICEEME T ELON T ) 7Y A — 2 — X, B EE R LA R
DEREFERFICBFTED A v RH V| Kix BB O R A FEIICEHMET 2 2 L 3 ARETH
Do

DTV T A= =" EZT AP DO Y T NI LE=F Y IR THZ & T, FHE
RN PR IE O KEE A 2 FTREIC L, MPEt O Fii bPhn B 1) BICFH 5T %, BlZIXALD P rt AT
(X, BB O & RIRO#Y IR LICE > TLET OB SN D, ZOilafE% in-situ 73t
TYTVARN)=TE=F VT T DT, FFA 7 NVORBIRZACORBGEEZ ) T V5 A L
TRHIiCE %, VE72, REREZ T 5 2 & O ECR A REICET 2 ER L ELND Z &
o, BIZIEEONRE, £, AR RR EO T e AU EEICH 2 D EE ) TS
A LTIMETE D720, TREBERANDT 4 — Ry 7 RA[REL 25,

20 0.10
— o
£ 16} =] 0.08}
= g
8 12l go.os L
C
= 2
2 sl © 0.04
= <
E 5
S ar [<] 0.02 @® single deposition run 1
O A separate depositions
0 L L L - 1 0.00 L L L L s s s
0 50 100 150 200 250 300 0O 20 40 60 80 100 120 140
Number of cycles Plasma exposure time (s)
(a) (b)

Fig.1 (a)The thickness of a TiN film as a function of number of ALD cycles

(b)The growth rate as a function of plasma exposure time
KB TIE, ) 7Y A Y —OREARFHSOME « AT OV TRIBLICEBI L, in-situ 7y
WY T A—=F =% EM LI ET m 2 ZADE=2 Y ZHEIFIZOWT, U T2 A LHEED

RIS ABN W TR 2,

1) Langereis et al., J. Phys. D: Appl. Phys. 42, 073001 (2009)
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[RFEHTE (ALD) FICKAREEF v FOBE
Capping of surface quantum dots by Atomic Layer Deposition (ALD)
BHIK'! E/A\YIT4 NZI0, Oh ARLT, EH EHE! OH8 %!
Toyota Tech. Inst.! Hanif Mohammadi'*, Ronel C. Roca', Naotaka Iwata!, °Itaru Kamiya'

E-mail: hanif.mohammadi@uni-kassel.de, kamiya@toyota-ti.ac.jp

[F#] MBE =° MOCVD TR SNOHIEIL, BiT5 - IR D70 il -+ ESE T 5, T EEE
DRAUTHICHHEREEADOFELNDY, FFEOBEEZ ST HIENRNEETHD, ZHUTKL ., Fifk
TR MLE R B IZ L AR E Ny TN — 1 a T REVEN OSBRI CE D En A SN =1],
Lol ZOFETIIRIE DTy F o 7 %D LR ENOR T FHEOFE FHEIEICII A ME Th o7,

— 07 RS AATIFFES LTS GaAs B InAs B 1R b (QD) TlE, GaAs ABIZEEL, EAH KL
BLHL DR T, QD M HOW 386 R AVE LELE BAL 35 ZEMRHIBANIR0 | B(E &~ D%t
ZREHCUCTETz, ZO82H, Fex X InAs QD ZE AP L, M ORIFEN O BT 55
IELLTALD IZ& 24 B LI EN A2 ChoHT La R LT,

[5¥E] #UEHE MBE I TYERIL 7=, X 1 12" 373800 GaAs (001) #:AK I InAs QD JE& B Lotk
WEERR%, — B RKBBELR T, ALD IZTEERR LY AlOx A B DIRIE CHEEREL . £ DD
JBdk%a AFM & TEM T, EFPEZa08 (PL) FHEICREL 72,

DRER] i 20 QD (SQD) 7oEHiT- PL AXI LA 2 125737, SQD 7360 PL ANIE IR
DR ESNTFRED IR DL UK GaAs P TIIREE =7 EN R AL T2 e M s
NTWDDS, 22T nm BEIZHZ BN TWD, ZiuE, K3 O TEMAAZIZRS5E91Z ALD JEH
TE}NT 7 ARSI TSI SQD ~DOEHMAIIHIS L THLO L& 2 5B 5(2,3],

AlOx cap — sQb Aex =740nm === 30NM s
(0, 2,20, 15, 30nm) 3 | ~ 14 W/cm? == 15nm
; T=4K 10 nm
A A A A = -2 NM
InAs 2.8ML | GaAs 10nm 5 - Bare
InAs 2.0ML . ‘ | . GaAs 10nm §
InAs 2.0ML . ‘ ‘ GaAs 10nm E
InAs 2.0ML
S 1100 1300 1500 1700 20 nm
Wavelength (nm)
W = N3
LaURHE & 2.5QD 725 ™ PL 3. AlOx #%8 & 417= SQD ® TEM

[RBE] AEFZEIISCRE OFfiBh T Bl TRA~Y— b= ¥ —k 4 —D—BEL UTTbi,
[ 3CER] [1] C. J. Sandrroff, et al, Appl. Phys. Lett. 51 (1987) 33.

[2] H. Mohammadi, et a/., J. Appl. Phys. 133 (2023) 185303.

[3] H. Mohammadi, et a/, Appl. Surf. Sci. 612 (2023)155790.

*Hl. Kassel KFAMFIEE
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[RFEHR (ALD) FHICKHAREEFFY FDFEFIELENAYIR—D 7Y
Cleaning and passivation of surface quantum dots by Atomic Layer Deposition (ALD)
BHIKX! EN\YIT4 NZT70, OH ARLT, BH ER! O#8 !

Toyota Tech. Inst.! Hanif Mohammadi'*, Ronel C. Roca', Naotaka Iwata!, °Itaru Kamiya'

E-mail: hanif.mohammadi@uni-kassel.de, kamiya@toyota-ti.ac.jp

[& 8] s 1 FATOHER T MBE £ MOCVD T GaAs EIZAREEH72 InAs & 1R (QD) O FE A1l
Ry = WS UTE[1,2], ZOFETIE, MBE k% — B RGBS RimFEHO QD
(SQD) 7% ALD (ZLDEBIIIEIE AU Sy o R =g S TERY, fEROE LT o E=T7 LB
7R E DT TR AL =y F 7T HT LR E I DU LN FEBLSIN TODZENRIB IS,
ZOZEEFTERICERIT S ETHERVGLFRTHY, AlEl ZOmFEOMEI A B LT,
[F:&] #UEHI MBE IC TIERIL 72, X 1 1Z/R 7800 GaAs (001) FofK FIZ InAs QD B2 M5k & Lot
EEER, B RRBEBEERTALD ([CTRIET AR =0 ALEM LTSN A R D720 D% %« D4R,
IR CTHHNIATF LT NI=D L (TMA) ¥ =F /L HigH (DEZ) Z 7V AMKIZ SQD R i U U (FESR I
FEHERR) . SQD 1252 540k (PL) D LA B LT,
[# 8] DEZ, TMA O/ OLZRBEHILED PL AT MLV DAV A S 2 X 2, 31T, WTENOBEH KX
IR — 7P Ry T e SV AT ORI A EN PL FREEDSHE KL TODZED L THL D, ZOR,
17 VATHHGS DA B O Rl 100 53 OFUR T EFEE THY, Lot EFioily, BRI AHRL T
RN | TR | 24T > COBRRTIE7RL | S BIREZR 1 E O BAE I XS0 OFE TR DL
WS> TNDZEERIBLTN5[3,4], DEZ & TMA OZhROENNL, B L2172 B 22 CHl
T HZEDAEETHD,

InAs 2.8ML Tg: 4K SQD — 30he T: 4K SQD

Aex: 740 nm Ao 740 nm
‘ ‘ A ‘ 10 he o TN

InAs Z.OMI.‘ ‘ . ‘ GaAs 10nm — 1he
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InAs Z.OML‘ ‘ & ‘ GaAs 10nm
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- 10 he
== 5She

= Bare

PL Intensity (a.u.) -

PL Intensity (a.u.)
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1R 2.DEZ FS$FD PL 3.TMA St is o> PL

REE] ABFEIISCRHE OB T, B H TRA~Y—bh= ¥ —ko X —D—BREL T Thilk,
[2%&3C#R] [1] H. Mohammadi, ef al, ]. Appl. Phys. 133 (2023) 185303.

[2] H. Mohammadi, et a/., Appl. Surf. Sci. 612 (2023) 155790.

[3] H. Mohammadi, et al., SSRN 4948296 (2024).

[4] H. Mohammadi, et al, SSRN 4948298 (2024).
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Z20BEH v F ¥4 v rEHREZH V7 GaN MISHEMT TO¥ 7F B0 v +
v 77 a ke 2 H|H

Endpoint detection in Atomic Layer Etching (ALE) for GaN MISHEMT structures -
Optical in-situ control with sub-nm precision

Y. Tomita, K. Haberland, M. Binetti, D. Cornwell, C. Lérchner-Gerdaus, J.-T. Zettler
LayTec AG

e-mail: Yuto.Tomita@laytec.de

EOEEEHEES KD 5N BT —=F AL Z[MFOTF AL X TR, —= ) —F 78E
ZA[REL % GaN EETFBHELE L 5 v 2% (HEMT) XT3, fiEki
HEMT TiZ, 7 — MREIETECIHEOB S b+ otk s2 B2 2 88 L <, RS
— FMEEEH T 5 AlGaN/GaN MISHEMT B N B L e > T b, LA L Z oiE
TlX. AlGaN I nm ODEAZKL CTT 7 A~ v F v 7 % IEHEICFEIR & 8 2 HEH
HYH, TR0 L OHBMEIHEE I TE T,

AW ClE. Atomic Layer Etching (ALE) 72 AT DL EZ I TAL X4 LTEZXR
Vv 732X 0GBy R4 v FRINEZRE T 5, AFEICKY, v
—ZLOREREIELOXICRERAT 2 EH Yy FY 7 2WHIL, ¥ TF S AP ABETD
ERE Ry F v 7Rl 2 KB L 72, AR OZRLE TEM BIRIC X2 REHC X D K
TIEDOE O & B 7= IRE 2 ERE & L7z (Fig. 1),

=

a)
— 8 ALE runs
different |
target ~_/ 4,95 nm

—c thicknesses o —

in-situ reflectance

time between R, nimum and Regp (5)

" : i g " " 14.86 nm . - ; :
process time (s), after shift to R-minimum=0s TEM: remaining AlGaN thickness (nm)

Fig. 1: a) in-situ reflectance measured during etching of the AlGaN/GaN MISHEMT and TEM
verification of the residual thickness in the recessed region. b) Data regression
demonstrates both high precision and sub-nm accuracy of the endpointing method.
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Surface modification using cluster beams and their application in atomic layer processes
REERIXI, Z2H #£F A HEB
Univ. of Hyogo, Noriaki Toyoda, Masaya Takeuchi
E-mail: ntoyoda@eng.u-hyogo.ac.jp

1. ZC®IC

IR TN A 2 DAL =Rt DR IS, B EHERE (ALD) REFEZy Fv o

(ALE) &\ o 2Jf7fE 7 v 2E i EH 2 o T\ 5, ALE TRICHS TIRE. PER. &
R FEREFORT vy 72 M LT YVIET e T, JTEL_LTOT y F v 7 AR 7x
%, RIMKEIE L LTl BB A A VIR 2 H 5 23, A 135 eV/atom FEEE OBH{E T + v
F—%RRT IR TAZ—AF v —L(GCIB)ICEHL TWw3[1],GCIB 3 7 2T DEA
RO FERREICHZE T 2 2 & T, BETA 4 Y CRREAKI AL F -2 o@EEDO T AL X —
G2 ARETH 5, ZORRZED L, RASITICE T 2R X = HEB T, BBEE 7 4 0
K—DML%E, A2 BISHPEALTHS, T5ic, GCIB [FHIKT ANV ¥ —TH 721 Tk
CREMIGEMET 25RO H 2720, ALE KB 2 H7-AEKHMERE LCiffsn s, K
HCit, GCIB 2 W CKRAHE B L OBRERT v 7247 5 FEl 7 ALE B2 oW TRRNT %,
2. REPREE GCBRBHZRWETYyFr o

1ic7E2F A 7%t v(acac) & Ar-GCIBZH WA NIy F v 27O ALER R T v 7TD XPS
HERERZ R T, £ NI RHEZ ArT A%y 2 CiFEELE, BT X > T NiBLE 2T L 72,
% Dtk acac ZK5UCEFR L (1x 103 Pa), Ar-GCIB % I EE 5kV, BHTE 1x10'° ions/cm? CHH
L7, K1) iRy &5, Art IS RITFEFIC X Y &8 Ni 238, Z oRc IRz E
352 LIk b 86leV fIric Ni-O #AIckRK 3% v — 27 238 5 (b), @ NiO K I acac
e 7 L C Ar-GCIB B4 L 72356 (o) 13, WS D Ni REIEZFEL L 72 % £ TH 5 7223, acac W&
#%1c Ar-GCIB 24192 & . NiO HAREINArt 7 ) —= v 7 L kO R 2B 5 (d),
DX ) ICWAE L7z acac RIANC Ar-GCIB IS #1795 £ &1 X W KD NiO 23frE I iz L& x
bhd, #ETIE, FHESEECEME~DBUNETE Yy F v 7iconTliE 5,

acac

<OUI=® ArGCB [ (4] A-GCIBEEE Ni‘bp A
1/2

e NiO
s TEPC (acacs?) | sa:tellite
Ni| | Ni| F | : ]
|
|
"ol Ar-GCIBERSH | i
hy |
HERL (acac7gL) | ! |
: ‘ ‘ \ ™~
| N [DREs | i
N
§ | | |
! |
Ni [a] Ar*’]lj—:‘//j‘fﬁi E i
: : i ' S
880 870 860 850

Binding Energy [eV]

X 1 acac W & Ar-GCIB % JHVW\/Z Ni & v F 2 7D ALE 45 A7 v 7T XPS HIEH
(1] Emidz=, AP, 90 % (2021) 4 5, p. 239-243.
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ZEFR2UOEY AV IVRFEI Y F > (Thermal-Cyclic ALE)
2B I1TBEIETOERD In-Situ RERIGBITIZ& D A H =X LHEH

Mechanism of TiN Chlorination during Thermal-Cyclic Atomic Layer Etching

via In-Situ Surface Reaction Analysis
AKX, BINATY LO0M)FH+ feth!, #HE M#% JTV T4 boad A,
FL@B-1 RER B &'
Nagoya Univ.", Hitachi High-Tech Corp. ?,°Shunya Hirai', Kazunori Shinoda?,

Thi-Thuy-Nga Nguyen', Kenichi Inoue', Takayoshi Tsutsumi', and Kenji Ishikawa!

E-mail: hirai.shunya.v3@s.mail.nagoya-u.ac.jp

1. [ FUic kit vy 7 pEk e LT
J v— MEEEEERRER SN Tnb, 20l
T TR Gl B 722 3 ot Ch 5 21T,
AZNGT— NEGOENTF Z 2 (TIN) OES
PERT A = F o ZHNNRD 5T D(1],
AR R T UV SRR A LA S b T
TiN O PEEA A« 7 /L ALE Bl s S
72[2]e L2rL. ZOFEMZREIGN A 1 =X L%
KRIFATH 5, £ 2 THRAITHET iz &
LHRIGEEOEK T vt X OB L 5
L~ 2 & 2 OfEICE A TV D, A a0
WETIT, HHES D H VB 22k S8,
PB4 O TIN K% In-Situ X $RICET 01k
(XPS) Z JHWTHIE L, FRERFREMR 208 L
THALA T =X L ZH LN LT,

2. EBFE Y7L TIN 2R FEHERIC
KoTA40nm L 7= D& FEH LT, s
AR~T T X~ (ICP) ZfiH L, WHENT A%
0.5 scem it L TR L7z, o7 v BEEicid >
77T Ny TR AT TA A m L
FIOHNDHBORGE LTz, BRI Art
ARy I Lo ThqELE, 0%, 71
REZ—10 CIZLTHEET N %E0557, 15
53,30 RS L7, Tk, mEZE Nk
L. in-situ TXPS A7 kL& HIE L7Z[3],
3. EBRFER LB Figure | [ZHFET VL

FESFHIRERETIC X 5 Ti 2p #)1iE XPS A7 R L DA
bz d, 0.5 53O TART AR T K
L. 456.5 eV f1iTIZ TiN,Cly & R B 5 K& 722
B BHB LT, 0%, 1545, 305 LM
§92% 2 L T458 eVATITIZ TICL D B — 7 731
MLtz ZNbh b, REOHEALFISITEIRIZ
HETe WIS & FLER O SE A 22 AL SIS O
2 BEPRIZ TV D Z ERB LMo T,
ORI T AORAT I I v T 4T
PEDJFIRIRIA N D 2 E RIS D,

TN
Tict, TNCly
(TiO,)

Intensity (a.u.)

463 458 453
Binding energy (eV)

Fig. 1 In-Situ XPS spectra for Ti 2p of the
TiN surface. Blue line: Ar" sputtered surface.
Brown line: after 0.5 minutes Cl radical
irradiation at — 10 °C. Green line: after 15
minutes. Orange line: after 30 minutes.

2% 3CHk

[17Y. Oniki et al., ECS Trans. 92, 3 (2019).

[2] N. Miyoshi et al., J. Vac. Sci. Technol. A 40,
032601 (2022).

[3] M. Hasegawa et al., J. Vac. Sci. Technol. A 38,
042602 (2020).
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NbCls Z L =188 Nb-PEALD 7O€ X
Low-temperature Nb-PEALD process using NbCls precursor
RABEL! OO @, @\Ad AL s R EF S EE BHL JE Behl FBE =5
Univ.Tokyo !, °Jun Yamaguchi , Jun Tanaka !, Akimasa Nakashima !, Noboru Sato ?,
Naoki Tamaoki !, Atsuhiro Tsukune !, Yukihiro Shimogaki *

E-mail: yamaguchi@dpe.mm.t.u-tokyo.ac.jp

= 7 (Nb)iE, FEREREE O ER pMOS =2 % 7 Mk, SHIcBfarEa—4
[t} Cryo-CMOS (281} B mEREAM B L COISHARME SN TWS, — 5T, 5 EEBLR
Td 5 Nb IHMEEMD DB JBRBAR~DRITP BN EETH v, (KR CVD/IALD OHEFIT 720,
% 2 TAMIZE T, NbCls Z 5k LK#E T T X~ % AW IKIE PEALD 7ot 2 Z#af L=,

PEALD £ (21%, Oxford Instruments £-0> FlexAL Z{#ffl L7-=, #HEfES 77 X~ (ICP) KT,
TR AA T ZABEINFRETH D, 7T A~ G afift L, EBIRE 200°CIC TEW LK IZ 5
5 U 7= Nb D XPS T & F it R4 X 11273, BEREARIE Nb 90%, N 6%, O 4% CToh -7z,
N O, BB AFITITE ENRWTZD, KRRV — 2712 X HRARE—HEE COELEE
FEICEKT a2 I E2605, —J7, CHEZXPS #ith FIRRIGCTH Y, EHLE Nb HOA
FICEP LT & B 2 Hivd, Nb BEOIEFI=RIE, BEE 21-27 nm (23 THJ 200 pQ-cm ThH o7z,

100
90
80
E 70
% 60 —Nb
£ 50 cl
Uf; 40 N
g 30 —0
20 Si
| \
N

0 2 4 6 § 10 12 14
Sputter time [min]

1. Nb iR XPS ¥ & J5 16 55 Hrkd 5

BEE AWFFEO—EIT R ARIM ¥ (JPMXP1224AT0288) DXt %x =T 1=,
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Research on Ru deposition when changing surface conditions
B2)I| BAYE !, Gagi Tauhibur Rahman?, 1)1 & 2, 5T RB 2 FK EMM L3
L. [EXEHEET 2. [kX RISE 3. [RX HiSOR
S. Okugawa!, G. Rahman!, R. Yokogawa'?, Y. Amemiya?, and A. Teramoto" %3
1. Grad. Sch. of Adv. Eng., Hiroshima Univ., 2. RISE, Hiroshima Univ., 3. HiSOR, Hiroshima Univ.

E-mail: syogo-okugawa@hiroshima-u.ac.jp

1. HAER - B

KABERE R (LSDIX, 27—V > 7 HifFo
FRIZIVIEEEE M EL TR A% oimbic
T & 5722 DM REARD s, BED Y
PREEREE] & 12 d5 W CEHR 8 L 18 (Cu) A3 &
NTWD A, Cu BRI IXHERBS 1L D 7= O HEPT R
DEVMEFTAR U 7 XA ZIVRBETH D, AL
IZE D ZOBENINT 5 Z & TIREEMNT
B[] T =T ARUIEINT T A Z VAN L
T OMELAR C BRI A MERF T 7w, Wit
ROFEFIAELE LTHER SN TS, Ru ORLE
\Z1% ALD(Atomic Layer deposition) 23 FiV N H 41,
(2 MR 5 U Cs R & R 1 TR O fEdk
DI FRFEAN A RE 72 ASALD(Area Selective ALD)
I PO ECARIZ AL D B F 722 FE T d H (2], ALD 1
JFEET Y A — Y — OWE ZfiIH T 5 Z & TR
DFEPRES DH[3]. AWFFETIL, ALD THUE
I RuBERREOREIZL>TED LI
AT 2 DGR 21T > 1o DO THRET 5,
2. EB

(100)Si F:hi 2 SPM(H,SO;4 : HiO0r =3 1 DA
L OFIR HF(50% : HyO = 1 : SO)AIRICIRTE S,
Si-O & L < I Si-H #& & w7 308k & Wi L 72,
% 7= . LPCVD(Low Pressure Chemical Vaper
Deposition)iZ &> T, #J200nm @ SiO, & L < IZ
SisNg Z i L, 7t 4 FEAERIL 7=, Z Dk,
YA 7 NVEETSHE Ru O ALD #1717,
L7z7 U h—H— 13k L0 b A< ERN
100 775 1000 {5 TdH Y | AR TRUE LS 7]
BB T . om Wk E LY — &R T
[Ru(TMM)(CO);] (TMM = trimethylenemethane) %
A 72[1], XRR(X-ray Reflectivity)(Z & % 55
BTV, BB OREL — N &R Lz,
3. fER-EBE

Fig. | IC#&-FEIREEICRIT D Ru IHE D ALD
A 7 ORI % 77, — kR 72 Ru OIS EE = 72 Si-
O. SiO,. SisNg TiZ, L — F2MNTEAEED
HRNWZ LDy inoTe, —J7TCL Si-H TIE 5372
RIS T & 2o 72, Fig. 2 ICHREEFICBIT
LR O ORfRE RS, — 72 Ru ilFE
X - FEIREETIL. KOBEMMAIT 25° LLTO

BRI & HKPEZ2 DIZxF L. Ru RIS S
o7z Si-H Tidk L £ 807 L EfKMEIC/e - T
Wiz, ZAuiE. Si-0. SiOs. SisNg 23M&M: & o3+
[ Cd D DIZxt L, Si-HBEN/ NS WRETH D
ZEERLTEBD. TV I—TORED LT S
EBENRH D EEZ LD,
4. FER

#m &M EHME T 5 L T
[Ru(TMM)(CO)s] DWAEZENTIZEWA LS AL,
B2 AT 5 RETEB W TE W ENEZ R
TZERHSMTR o7, 4 HIL, Ru® ASALD
2B L’C“E)?E(%*féo

40 - = Si-0

— :
Egsl | S92
= v SigNg

Si-0 0.16 nm / cycle
Si02 0.15 nm / cycle

SigNg 0.15 nm / cycle

0 50 100 150 200 250 300
ALD cycle
Fig. 1. ALD cycle dependence of film thickness at each

surface conditions.
100

go | Incomplete deposition

60

40+
Complete deposition

Water contact angle [* ]

20+

Si-H SiN, Si0, Si-O

Fig. 2. Water contact angle rate for each surface conditions.

HEE

ARBFZED—EIE, SCRAHEE RN Xonics P38 (KA AL ST H 3
JP011438 DB A 7= b O TY, AL, M ESE THERKS
. MRS = 2T v 7 ICCHE L TWHHEBY £ LT,

BE IR

[1]Y. Kotsugi et. al., Chem. Mater. 33, 5639 (2021). [2] Gregory N. Parsons
et al., Chem. Mater. 32, 4290 (2020). [3] BJII &, 25 72 [BIGHYHE AR
TS 14p-P10-23 (2025).
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#8755 # ALD-Co FRESL A Pd ATLEE T O+ X DIEE

Development of Pd Pretreatment for Fabricating Ultrathin Continuous ALD-Co Films
EXBRET °P & EF& P)wA B CPYXE #E, k3 LH¥ P EHk & EE BEH,
BuR sk, FE =%
The Univ. of Tokyo, °Y. Deng, J. Yamaguchi, Y. Otaka, S. Nagai, N. Sato, N. Tamaoki, A. Tsukune,
and Y. Shimogaki

E-mail: dybbuas@dpe.mm.t.u-tokyo.ac.jp

Ultrathin Co(W) films are promising candidates for single-layer liner/barrier applications in
next-generation ULSI Cu interconnects. To meet the stringent demands of advanced integration, a robust
and controllable ALD process for fabricating 1-nm-thick Co(W) films is essential. While some studies have
explored the combination of ALD and ALE to achieve ultrathin film formation [1], such approaches often
involve complex procedures, potential impurity incorporation, and initial growth defects. Given that the
formation of continuous ultrathin films requires a high nucleation density, Pd has attracted attention as an
effective nucleation enhancer due to its strong catalytic activity in enhancing precursor adsorption and
surface reactions. Prior studies have shown that ALD-Co deposited on SiO substrates pretreated with Pd
results in smaller and more densely distributed nuclei than untreated samples due to catalytic effects of Pd
[2]. In this study, the Pd deposition process was further investigated to optimize Co nucleation behavior and
enhance film continuity.

All samples were prepared on Si substrates with a 100-nm-thick thermally grown SiO; layer, followed by
cleaning with ethanol and APM. Pd was deposited using either ALD or sputtering. Subsequent Co film
deposition was carried out via ALD at 150 °C for 500 cycles. As shown in Fig. 1(a-b), ALD-Pd with a
loading of 4.1x10"® mol/cm? achieved smaller and more densely distributed Co nuclei (~9 nm, ~1.1 x 10'2
cm?) compared to the sample with a lower ALD-Pd loading of 5.2x10* mol/cm? (~17 nm, ~3.0x 10'! cm™).
Notably, as shown in Fig. 1(c), sputtered-Pd with an even lower loading (1.8x10” mol/cm?) resulted in the

formation of much smaller and denser Co nuclei (~5 nm, ~4.0 x 10'2cm™?).

Fig. 1. Surface morphology of ALD-Co films on SiO; substrates pretreated with Vaing Pd loadings:
(2) 5.2x10 mol/cm? by ALD, (b) 4.1x10"® mol/cm? by ALD and (c) 1.8x10* mol/cm? by sputtering.

References
[1]J. C. Gertsch, et al., Vac. Sci. Technol. A, 2021, 39(6): 062602.
[2] Y. Deng, et al., JSAP spring (2025).
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(TREZAV-AREERERT

Organic multi-layer thermoelectric device utilizing charge transfer interface
LK OPERA!, JUXK WPI-I2CNER?, GCE Institute’, ISIT%, Sorbonne Université®,
TE FRX ', &0 EE, R B3, /\& IES 4 Fabrice Mathevet,
OPERA, Kyushu Univ.!, >-CNER, Kyushu Univ.2, GCE Institute?, ISIT*, Sorbonne Univ.3,
°Chihaya Adachi'?, Mana Kameyama', Takashi Fujihara®, Masayuki Yahiro*, and Fabrice Mathevet®

BUE, A8 T N4 1%, OLED (FH#% EL) OFEAULIC X o THREET N4 2L L
THEHER A% GO 5 X510k o7z, TN, AR &, M4 midl % o rikit. 7
ANA RGN Ta e RGN X o TR 5 2 & TREEICE o Tw 5, BIfE Tk, OLED
LT N4 R, ARG E, B8 FET 213 Lo, S E AR EMBED bivTw 3,
AT ANA ZROFHEZMII L CR 2 & R EAROFH LR U X 5 ic, pBle n B
DIHB I G DRI X > TZ OBREFRBBHRE LN T2, BT FF+— (D) HEMEILE
777 x— (A) EMROREE#HES—2 7RI D-A fiEr AT 2 & T BMEH)
2 D FENBRBE T THE LRAELG D LT 5, FriC, BWEM LB Sy 713, e —EIH
=B A V¥ — % <200meV A TICEKT 5 2 & T, EiREE DT 4 V¥ — %2
I 22 L CETT vy Favoy—va vERBE I BRI TICE WL TEIE 100% D%
ECEMENICEMT 2B TEL L ICho720, RADIFFK Vv — 71k, 2 d Dff
R EEHOERE L, CT Rfick T, &\ HOMO 23 2% D 41 & %\ LUMO
HET2ANTEMEEIEL T, RlcoBic X 3 CT REEDER 7HEL AIEETH 5
EEMULT, RTANAZACTRERBEORRICHFET 2Bz ALVF—1c X% CT #koE
HWoMEE EB L. o, ERLEBROILE Z W78 L WERAERT<°H 2@,

ITO ¥k Fic CT $#tk%2 BT 2AaGb2 L L <, D #EHC CuPc (Copper(ID)
phthalocyanine), A #fl& L T FisCuPc (Copper(l) 1,2,3,4,8,9,10,11,15,16,17,18,22,23,
24,25-hexadecafluoro-29H,31H-phthalocyanine) % \>7-, & HICE THEE & L T Coo

(Fullerene) & BCP (2,9-Dimethyl-4,7-diphenyl-1,10-phenanthroline) % ffA L 72327
BOLTAEBREO KRR EABRONE, CORBENVIMTIALF —IChET 22 L 2
ALY % 7o DT, FEAREEIUE L O i RS R ALY % T U 72, G ER IS B D B
Ho7Lr=v27ay t b, HELZ AL F—13~20 meV REDEL G O, FEEXH
S RXALNCEREEORMI AN F =DHFE L Cnd R I N, T 72, RILELLIANT 5
o, B2 CT #R»SEBE CIEIN TS L WHIFKEA N =X LOBRELEMIT L
N7z KMEICE T 2 HMUAERT 1T AIHOEHE L WEREEOR I AL F -0, KiEH
BICHIRE NS IcERNICERT AN F -2 MO T LA TE, ) —vIArF—%
78773887 e L COISHB R L 5,

Ref. [1] H. Uoyama, et al., Nazure, 492, 234 (2012) [2] S. Kondo, et al., Naz. Commun, 15, 8115 (2024)
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mEEETRETEHI=ZRELLETDRE
Thermo-rechargeable Tertiary batteries and their prospects
FURKBIE !, FURKTREMS?., <k &2
Institute of Pure & Applied Science and TREMS, Univ. of Tsukuba, Yutaka Moritomo'

E-mail: moritomo.yutaka.gf@u.tsukuba.ac.jp

g ifREZRBE % BAZ (SDG’s) ZEH T 5I12i%, 7V —r RBERT L F—2BEBR T RNLT—I
BT HMEND D, FRZ, FRMEOBM X LT —RNEEAEFHINTELT, ZhEzk=
A P CTEKTRLF—ICEMTENLSDG ICKES B TE 5,

(=B 1T, B E EBOBRRTTEMNOEERE (o o) OEEZFIHA LT, BEEL
TEREBEHIDRETHEMTH D, Fxld, BN THABETE S ZREMICHZRAT, RELELT
FETE HEME = REMEFFATND, ZIREMOEENL Vis=AT(a o), HEFREIL,
Qrs=Vre/(mi+m.)( B +/m+ 3_/m.)&2%ﬁ%>o AT, m & BIE., ThEh, REZE, FEMOTEYE
DEEBIOEMORERBE CTH D, ZKEMOR FHEEL, “KEREFATCTHD, Ll

b, =REM T, E@*ﬂ&ﬁ@iﬁ{ﬂjx(l)ﬂ CTHY., o, QeI KNIZZRD X5 IZHM
BEINTWD, 207, ZREMOREIZIT “BRALFREOE L0 R TERIE

£Nn5,
B, SREMITBEWE O TH D, LI, BE T—EE V -
Vil &N, ). BHLORREE T=TL > V=0V % £+ 5, Eilhz (i discharge
T Anh TuE CHIRT S & Vis ORENAEAET S, TuT Vis 2 | 1 coo.in);7
5OV ETENEWET S, Tk Tund T £ THIETS &\ Vi L/  heating
DRBABFAT B, TaCVea 75 0V ETENZIET 5. M e,
HE G, BAY72 Co-PBA/NI-PBA =W, [=WkEH) D 0

REFEIR, —IKEMIEME L L TOT Ny 7 —JEUK, “EXb R BT OB, &
PERE = IREMLDOBAFS . FIZOWTHRIN T 2, 7eds, ABHEMNAIL, REASSELAE, IMHLSEA.
FEPIFEIR A RIF-BRIIJER. SO RFEWEZEN 7 0 7T LORZRA L ORI L LT
EDIZHLDTH L,

1. T. Shibata, Y. Fukuzumi, W. Kobayashi, and Y. Moritomo, Thermal power generation during heat cycle near room
temperature, Appl. Phys. Express, 2018, 11, 017101.

2. Y. Shimaura, T. Shibata, and Y. Moritomo, Interrelation between discharge capacity and charge coefficient of redox
potential in tertiary batteries made of transition metal hexacyanoferrate, Jpn. J. Appl. Phys., 2021, 61, 044004.

3. Y. Taniguchi, T. Aiba, T. Kubo, and Y. Moritomo, Thermorechargeable battery composed of mixed electrodes, Future
Battery, 2024, 3, 1000004e.

4. Y. Sakamoto and Y. Moritomo, Enhanced discharge capacity of thermorechargeable batteries composed of Cd-PBA and

a potential-matched PBA, Sustain. Energy Fuels, 2025, 9, 2025.
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AETTUTIREBLERLE RS IAE
Metamaterial Thermoeletric Conversion and Nonradiative Cooling
FREBIR, CAR #F
Tokyo Univ. of Agriculture and Technology (TUAT), “Wakana KUBO

E-mail: w-kubo@cc.tuat.ac.jp

—REFNF—OF) 7T FNIRFIAEE L TRONTE Y, RAABOTER =1L X —FIH
BRI EOSICB W THREARRELE WA D, Py 7 2RI S X BRE 2 BvELAHIE, KF
RBOBERFAICB W TRT oy VDb LD —>Th 508, ¥ — 7o BERERE CIREE A
IXBRE) L2 s, BUR, BEFOBER T CI3H— 2 BUEHN BRI ZIFE T 5 AF B[R
LEFHT D Z EIXTE RN, ENERRT L7201 L 1L, ZMFPOREREINTHALZ~TY
THAEFRL, B—eBMEGRE CORET HA X ~T U 7 IVEEL 2% - FiELiz.

IRONRIL A 2 <7 U 7V (MA) & BAVEEAWAR T O— iDL T 5 & (Fig. 1(a-c)), MA 13/F
PHERBE N R T 2 BMER 2 WU L, RFTREE AT 5. O RFTNZ2EVMEEEITIC L - C,
MA bR & 82l L 7= BVER O il ot L, BER T LICREAE LA TS, ik
—RBERBREICBWCHLEAERBENE 5 2 LN TE L. BERED LRI, MA ET
OHDBENE LT 2 —T7, BER ORI BB Z G U7 e 1 IR aE 23 Bt
IXHERR T X 22D o 72 (Fig. 1(d)).

ZDAZ=T YT IOVENELEWTIE, SIEREREIC MA FFARBSNLTWADICK L, BN
AT O ANBIRPUTRIEREICRE SN TN D, (o TAX T U 7 IVENEA B CIL, &I
CARIRE OBZENER SN TNDHERDHZ EHTED, ZHUEL, MA FEFAREINEME
WHTE 5 Z L E2RBT 5. MA BRIURICH EN - ZHANOBEZ R L, SAELHIZE>TE
DA B L L TEBSMIEgET 2720, ERNOBRBERENMET 55720 Th 5. WIKRIZH
b2 OBHNTHFHAHITIZIER TE RN LT, BERMT A Ay r—VNOBHIR L
~OBEBNHFFTE 5. £ 2 TR LI OB Z IS H A L L0, FEra iz, T ORER,
AR<T VT NVEEERIZ X > T, WIUKICHDI - ZMOBHANAIRETH D Z L 2 EFE L=
(Fig. 1(e)). 3

| -
Lo

40

@ | (@

Py esistor
i *, ultimeter)
. L i .
® 1 Thermisf jor ‘ styrene
[ Metamaterial device ! / A
Ag J:
containe

w
(=]
&

N
=}

s

Control device

Output Voltage (uV)

=)

aaaaaaaaaaa
Control electrode) elecirode

ey T B R

-10 L : L . L
300 320 340 360 380 400 420
Environmental temperature (K)

Figure 1 Schematics of (a) the metamaterial thermoelectric device and (b) metamaterial electrode. (c) Top-view
SEM images of the metamaterial electrode. The inset is a magnified image, and the scale bars are 3 um and 30 pum,
respectively. (d) Dependence of the output voltages generated by the metamaterial device (red) and a control device
(black) on the measured environment temperatures. (e) Experimental setup for nonradiative cooling.
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BEMICEEENRET S PN ESE CNTRERET NI X

PN junction CNT thermoelectric devices with self-generated temperature difference
RBAILOBR Mzl EH FEKL XH X1

School of Engineering, Tokai Univ !,

°Masayuki Takashiri', Ryota Tamai!, Yuta Asano!

E-mail: takashiri@tokai.ac.jp

1. #&

HEREHINIIA =R — BRIV
F—|CHEBEER T DD BREREHME L
TIHEFITEN TS, Ll BVEREHINIC
IR ERHEND D, ZIUTENERET A A
HICIRE 2 3 E SE D72 DICBVR & IR O
2ONMEIRT ETHDH, AR TIE, ZDf%
JEZ ST~ < BRI AR O/ S WHLE B — R
Y Fa—7 (CNT) ZAEH L7228 0
fHF D720 THEBIMICIEEZNET S PN #2
BRIEERET A A PR LT,

il

2. EBHE

¥ 112 PN #4574 CNT BVERET /A AD
TERFNAZ 7”9,
@® CNT ZrBi OfFRY - Hifg CNT iR
(SG-CNT: HAREA ) ZHW T P& N
A& (vpiE) o 3 FEHD CNT Bk 2 /ERL L
72 FRIZ N AL ONT 3 H0RICIE, ZAVE Touf
RCRMZEENHER SN TND S O EHH
L7z[1].
@ CNT DAL : BE2ZE A% AV T CNT
A ERL U 72, A4S 90 mm DA 7 4 L4
— TN 3 EI L, g TR,
ORI P AL N A HOR & B LTz,
@ FELELEYIDH L fERLL 7= CONT i #4
WLER L 7=, HROisy (B X 40 mm, 1§ 10
mm) Y0 H L7,
@  FHA~OAEY 1T - BIY H L 7= CNT %
AV A I REBUTAE Y (1T, 731 A& 58S
NEAY A

3. EBRHER

[X] 21 PN #4678 CNT 2VERET /X1 AD
FAEEE L e — 2 —BEORKRERT, #1370
K TH—IZBA L= Z A, $0.7 mV OLE
L= EBIERE BT, & HIZ PN #4 CNT
PGS 2 1 Ko D 3 RICHE 2 L Tl
JEEIFIGEE A 58023mV ETh ELZ,

HZE8i% PNIZEACNTHE
IBCNT NEICNT
SR 8 SR
PEICNT
SR )

(S
7 L% 7ILPNEACNT
HREBRET /N1

Fig. 1. Schematic diagram of device fabrication.

25
2.0
5 -
E —e—one film A
g 15 4 two films
S : 2
5 —e—three films °
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5 @,
O 05 /
0.0
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Fig. 2. Output voltage of thermoelectric device as a
function of heater temperature.

4. #F
AHFFETIE, PN 267 CNT Z2VERET /A1
AV LT REECH I BIEN A L
7o ZHUTT A AN BEIRICIRE 220358 4E
L7elebThdEEZOLND, VYRV T AT
ILZFDA = ALZONTE LT D,

BN
[1]Y. Amma ez al. Sci. Rep. 14, 21603 (2022).
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FHRFBRYRFARBSTODRNZE : ZDOEHMBMEEIC L /B
Thermodynamics of Semiconductor-Sensitized Thermal Cells (STC):
A Description in Terms of Two Information Heat Engines
#X &4t elleThermo !, Science Tokyo2, Ok {—& !, T #F 12
elleThermo Ltd. !, Science Tokyo 2, °Hitoshi Saito !, Sachiko Matsushita -2

E-mail: saitou.h@ellethermo.com

BaEEEA~ERTDH LOFIEE L CHa DSBS LTV 2 =58 i ) 2GR 78 7
(Semiconductor—Sensitized Thermal Cell: STC)i%, FEE/LZFHRARICHDIAATY, KA EWT
[a] e 22 Z ON/OFF 357217 C, B EBEEROEEZEV KT LENTES, Z0K
BRI 100°CLL FORIREJEH CL <, SHICIEEIRCTOMKE, MIEFEE LRI TND,

STC (%, & IR KB B O Sefbie 2 P8R OB ICE X i x 5 Z 2 F e LTV,
Z ORI BRI DEMARR T dH 5 8K L e - iE 2 LTV B[1], S8R TH S 1EM
W & SR ILTBALZEN S 0 | B E T D & BB CIEBACEIG S, i/ B
SR CIRTTSOGPENLIC 22 0 | FHMRREICE 5 £ TEBASE Y HE 5, 22TV ) FRkEE
ElE. CPEREMO 7 2V IR L | R TCORBGETTEM N BT DRETH D, FFETRE
RE LT, ZOBEME OB AR - 72 FHERRIBIZ IV T, BARIRIZIE R e DM O EME I H
KT DIWERABANEICER SN TNDZETHD, Lend> T, BEBIRIEIC U TR % E <
CIRFERELDMRE SH, BAAIDOEMZAEZE T L TO RIS TIE 725, §72b5H STC OF)
{ETIZMIEE > ON/OFF #:EIC & » TIT & 48 < HHRRIEDN 72 0 | 2D 2 DO FHpRRER 217 & 2k
THOMCTENPRY HShD, £ TSTC OB FHIF L LT, 2 SOFREWERMERIIC L 5ET
NI Tz, THEREVEB(DI, 8RN OB B 2R %R & L, BB R T o Cul)/

Cu(IDA A EMEDRLEZ AT Y LT 5, THHRBWEEIQ2) Mem(2)

I%. Cu(l) / Cu(ID)A F > ERFE D)V 7 T OYRFE AL 2L o—

FRE L, BREOEMZELZ AT LT 5, 2 DDFHEN A

BB EVOBEEE I LABS, b9 —HDATY :
A~ GEERETITHE) 23405 Z & TEEL TV oIk

el LTHRL, 37205, AA »F ON TILHEHREWEEI(1)
DB CERMFEEZEY 5o ZOHFELFA LT
TEHRBEWERIQ) D A B Y NEXAEND, AA »F OFF T Electrolyte
[T A5 BRI (2) DRL TR Td D BRIR O IEE 2 1% TIE#H
BRI (1D A E U AMETE 45 (Fig. 1),

[51 FI3CH#R] 1) S. Matsushita, Chem. Commun., 2025, 61, 5556

renuajod

!
sed aanonpuo))

JJSUBT) WONII[H
[=]
A
E‘

I
—
B
—
—

Semiconductor

. IHE: Information Heat Engine
2) J. M. R. Parrondo, J. M. Horowitz, T. Sagawa, Nat. Phys., Mem: Memory Subsystem

2015, 11, 131. Fig. 1 Schematic image of the STC.
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[9p-S103-1~7] BANDOPTHEI Z3HLVWATIRILF—FHICOVWTEED

[9p-S103-7] NRILT A RAvI 3y | BREERUCERD EIFESWS L
h?

OMT #F'. AR EBR3. %M #F4 SR Hz2 R &> (1.5cience Tokyo / elleThermo. 2.
RiEA. 3. RREEIK. 4.8%¥K. 5.GCE Institute)

F—TJ—RIBEFEIRILY— BAIXI/ILF—, A—HR>Za—+J)

RO VRD U LTRA SN TRORNZFA L TREY 254 ICRDBETHRAEDA A
ZNRVZAPELTHELBR L. TEN->TKAKERD?1 EWVWoTc—ROADSFE SN
PREICBEZLFT T, RESNDELCODFORBPAEAHICOVT. bHDPTHE
Al &EJ,

- 9p-5103-7 -
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RILVF7xO4 vy IMBHI KB TIANILYHRE
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ABEANSINTF/ EIVRYEVTREICL S A1 5 ) T4 BRAL VEREDER
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Hybridization of Spin Waves and Surface Acoustic Waves

OJorge Puebla’2 (1.Kyoto Univ., 2.RIKEN Inst.)
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S EABERICEITIERES YT« O L BRH
Control and detection of magnetic chirality in helimagnets
RIXEH ©/NEF#E X
Institute for Materials Research, Tohoku University ©Yoshinori Onose

E-mail: yoshinori.onose.b4@tohoku.ac.jp

T, SRR A B Y ORI 72 © ORI L0 SR Z W A8 hr =7 203011
IR STV D28, SORREME D P B B 18BN ORI e~ TR - ALV &
MED—D L7 o TWDH, Al Tlx, BMEDO—FETH 2 bHAMMERIZEIT 2E8EHOH
M EE DI - BB 2T x DESE DO RNE EHBITT Do

B ABMERIZSCTHE D R TE — A v F A DR ARICEES T D RMERTH D, FbshiEE 22 ]
IR B2 A ICiE, DEARKIREICIE O ADEE MRFT7 V7 4) ICHTHMEERSH
D, TN BABEEE LTE, EEEOLFEABERIEILF 720, 7 2L LTHX, &
WGHIMZ X VKR F 7 V7 1 264 52 FETMbTWe, —F T, AV hr=7 Xk
MATRE72 A8 CTlx, TRWESAHIINTE RV b AMKEEOBK X7 V7 1« ZHET 2T
BT TW ol Filt, FxIXE MG L RFFICHMT 5 Z 212Xk, AV CBAT b
NI OEEIZE ST, I1DOXIITHERFTT VT o Bl s = & 285 L7212, £7=. il
BLIEFT VT4 2 AV EBICL > THRIHTELZ LWL LE[2] EE T, ZnbD
FERIZMATHEAMRHEIEICBITDATAT 4V 7BIRRA Y VB REe v X 0 712 K DI
RAZE 2 BB T 5 [3,4].

j > i <€
H = H =
parallel jand H antiparallel j and H

+chirality -chlrallty
1: BEAMBMERICR T 2 ERES L 257 U 7 1 diliE[2].

[1] N. Jiang, Y. Nii, H. Arisawa, E. Saitoh, Y. Onose, Nat. Commun. 11, 1601 (2020).

[2] H. Masuda, T. Seki, Y. Onose et al., Nat. Commun. 15, 1999 (2024).

[3] Y. Kimoto, H. Masuda, T. Seki, Y. Nii, Y. Onose, Phys. Rev. Lett. 134, 056702 (2025).
[4] A. H. Mayo, Y. Onose et al., Proc. Natl. Acad. Sci. 122, e2405839122 (2025).
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RIVFI7zA4 Y IMBITE DT INNYRGE
Terahertz optical responses of multiferroics
EAT, EH#t SREAR
Univ. of Tokyo, Riken Youtarou Takahashi

E-mail: youtarou-takahashi@ap.t.u-tokyo.ac.jp

A DRI & o TR RS EDS AL, SRFEENECDWEIII VT Tz f 7 R &
FRITZAL, Rk & FBISENRE G LIk x R ERREDS N D, BIAIE, BBIC &L D BHEEDMmOH]
HRE S K DAL ORI Z DREF TH D7, HFIREIZBNTHERA RBIEN M ST
Wo, TO—FINT TV HTBRSN TN LY hr<wr ) LIRS OB HITIGE
TOMKE TH D, ACURRFFICHER LIBBEEDFET D L. AU VHRFOWLETHD
~ 7 IR EICE R LERIEE R v b= ) e D, =Ly huv s )
TR A 2P BRI SR T2 NMbNTERY . ZORKHNIIFMOLFINETH D, EERE

WERIN OIS E T D b u A Z ARG 2 AERHR A 7 VR F TR EIEERD IEFE
FOSETh HIRMERTNA L7 ha~ 27 VORI TELIHEBENL Z LBMbATVWD
(1. ZHOIEMIEONTFIHETH 505, IERIEIEFRRIC b BIRIRONBR BN D, AEE T
2RO FIRTH LT LY b~ ) VAERIC K DHEE IR TR T 5,

JEHREE SR T & U AT D IR R ERE D O & D TH D, ITHF, v 7 MERE
FREN D EF DN FORFRAFREIZHER L7 L7 GEE R BER 2D TV D,
WOV MERITAN Y FHEBICHS T 2 EENROERE LTHLNTE Y D TEL
KM ZFFOZ & bR SN TVD[2], ZHUIx L, HF v U7 2L LW T + /oo b
7 ha~7 ) i EORRIFIE TH-TH, EBFREDMOLPDT v 7V TR HIUTIEER
AT HZENAIRETH D Z L DBERMIORE I N3], FxlZoEAMME~YLVTF 7 a1 7
A& HNT, 77~ BTN ROBMZAT 12 [4], <2 T ADA b= T BRAEITY A
7 uA PGS ARMER TR RRFE BN 2R, DA TIET 7~ Y il L7 b
<7 o OEREREND, ZOT LY hawl ) kT T VAT L, Bk
DMl O 7B TIEER 2 HIE Lz, £ ORR, 22 FED i 5 b8 ABMER To
BT TNV NERCBN LT, £o, =V 7 bu~ 2 ) UNEEOEBE TR TH 5 /3 > FHE
BLYD bREREHNRZFHOZ ERHAL NIRRT,

[1] Youtarou Takahashi and Yoshinori Tokura, J. Phys. Soc. Jpn. 94, 052001 (2025).

[2] H. Hatada, et al. Proc. Natl Acad. Sci. USA 117, 20411-20415 (2020).

[3] T. Morimoto, & N. Nagaosa, Phys. Rev. B 100, 235138 (2019). T. Morimoto, S. Kitamura, &

S. Okumura, Phys. Rev. B 104, 075139 (2021).
[4] Makiko Ogino, et al., Nature Communications 15: 4699 (2024).
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1 ZIIEEFEAE FOZI X
Spin Electronics with Chiral Materials
ARAIK', QuaRC>? O F)I| fRE 12
Osaka Meteropolitan Univ.', QuaRC?, ©Yoshihiko Togawa'~

E-mail: ytogawa@omu.ac.jp

WEHDEBFRLAL VR TFOHEN S 72 5 T EMRNINE O RBUIWERY: OBRMIK D —>T
Hb, TORERIBEDO—D LTWEDIRTIAZV T4 [ DB T HN5,

AATVT 4 eid, WEEERICERTENS L5112, BE & Z OHRGEHFHMEREE 2SR K ixiR
TEIZ X o THWICERO 5N 523, [OERIEIE & ERETIZE RO R WEEEZ RS, 147V
7 4 DEET 2BRIET T 0 ERRETHRA O A ZEICRHIN S, KBELTAS
L ATV T 4 LIFBRISRERNRBERE ER T 27200 TR L. BBt ERo Z
R, HRAMEICREB SN2 EEEE WHEDEEIEZOREHITH S, 2D X5 REWNK
FrE 2R T2 1230 —L v 2 - N UREXEER [H4 70 7 4 L3RR KRN L
TARERFEA D 7 —BIZ X > TR T o3 [2,3]) BERTH 2, ZOXFEZ RO E/ER
BN A ZNVHE UTHREEL TXA F I 7 X2kl 5 %,

BlE. H A IVPEICBOWTAY Y AEHR [4-13] 7 + / VRO fEE)E [14] 2B KR
ML C[4,5] BEBHGET 2 Z b [7-14] BRB ST, ZORBEEITETH D, BLEZEDTY
%o MHEHTIIAA TV T 4 iBRRAY Vi#ERME (Chirality-Induced Spin Selectivity : CISS) 44 7
VT F 7 2 [15-17] I EE R RS 2 @ e L TERICBII 204 7V 71 DBEREZHRLE S
[18-211,

[1] EAYEE<WEREICBT 204 7V 7 4 >FES, HEER 59, 565-571 (2024). [2] L. D. Barron,
Chem. Phys. Lett. 123, 423 (1986). [3] L. D. Barron, Molecular Light Scattering and Optical Activity
(2nd ed., Cambridge Univ. Press, Cambridge, U.K., 2004). [4] B. Gohler et al., Science 331, 894 (2011).
[5] Z. Xie et al., Nano Lett. 11, 4652 (2011). [6] A. K. Mondal et al., ACS Nano 14, 16624 (2020). [7]
A. Inui ef al., Phys. Rev. Lett. 124, 166602 (2020). [8] K. Shiota et al., Phys. Rev. Lett. 127, 126602
(2021). [9] R. Nakajima et al., Nature 613, 479 (2023). [10] H. Shishido et al., Appl. Phys. Lett. 119,
182403 (2021). [11] H. Shishido ez al., J. Chem. Phys. 159, 064502 (2023). [12] FJIIRE, 7R &,
INATE S, RS 7291345 5. [13] Y. Kousaka et al., Jpn. J. Appl. Phys. 62, 015506 (2023). [14] K.
Ohe et al., Phys. Rev. Lett. 132, 056302 (2024). [15] K. Ishito ef al., Nat. Phys. 19, 35 (2023). [16] K.
Ishito er al., Chirality 35, 338 (2023). [17] E. Oishi er al, Phy. Rev. B 109, 104306 (2024). [18] F)I|
FREZ, BOHEE 693, 9-15 (2021). [19] F)IKE, HAYIFRREE 76, 646-651 (2021). [20] Y. Togawa
et al., JPSJ 92, 081006 (2023). [21] EAYIE<WERIFZITB T 254 7V 7 1 >FES 59, 565-760
(2024).
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BREENASLIA/ OBEIVRYEVTREIZESD
A5 T+ FERRAEVEREDER
Theory of Chirality-Induced Spin Selectivity

via Thermally Induced Chiral Phonons and Hopping Conduction

RXMER Mk E4
ISSP, Univ. to Tokyo  E-mail: kato@issp.u-tokyo.ac.jp

WEDIAZ VT 4 ZFIH LIZEF DA NMNEKFRERRTHLUA T U T (A B IER
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The interaction between surface acoustic waves (SAWs) and spin waves is attracting growing interest in
spintronics and magnetism [1]. While spin waves in ferromagnets are typically excited by microwave photons,
they can also be driven by phonons, as predicted by Kittel [2]. When SAWs and spin waves strongly couple,
hybrid quasiparticles emerge, blending phononic and magnonic characteristics. Our recent experiments
demonstrate such hybridization at room temperature in an on-chip SAW device [3]. Using acoustic reflectors to
form a low-loss cavity [4, 5] and CoFeB layers with low damping, we observed avoided crossing in the
dispersion curves, a hallmark of strong coupling. SAW transmission data revealed bending in the phonon
dispersion near magnon resonance. With a 10 nm CoFeB layer, energy absorption at ~30 mT was evident, but the
dispersion remained linear. At 20 nm, both absorption and bending occurred, confirming strong coupling. This
indicates that phonons acquire magnon-like properties and respond to magnetic fields, and vice versa, opening
paths for hybrid-wave-based information and communication devices.

Furthermore, in the thin-film regime where the acoustic wavelength exceeds the magnetic layer thickness, we

observed a monotonic increase in coupling strength with CoFeB thickness, suggesting a pathway toward

ultra-strong coupling.

In this talk, I will present these findings and discuss their potential impact on future hybrid magnon-phonon

devices, especially as improved experimental techniques enable deeper insight into their spatial, temporal, and

phase dynamics.
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Fig. 1 (a) Circularly polarized emission
form 3D, 2D, and non-Hermitian 2D
structures. (b) Schematic and SEM image
# of the graphene-loaded photonic crystal.
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B ORER FRICREL T 2DERDH 2B X X~ T V) 7AHKTCENTH 5, RERNT 7
n—FO—EL LT, BLAEBEL VO, WX Z<7 1) 7 LOIIREREEICHIET 2 Z & T,
B PDINFIRDANY &7 4 24 v F V FRFEBT 28N 1/4EEX ZRAZFEH L TV5 (1],

BT 7L X X< 7 ) 7OVOHEARTREMIIEEEED X 1 v F o i ¥ 5wV, EREK
DIERFICEE P Ro Y —2BRENICEL X8 2 b, FEEERICREBIN 2RNRHER 25 =
ITZeDNTED, BEZD LENERD XX T ) 7IVICKELRTAPET > TWVWB, FERR
IR W58 R, RERE W BRI, D TEWEESIRME 5N 5 M
TENATVWS, 74 ML —F—2HOTHEERZNNEST 2T, ¥ 7vapoxr—n
TZT 2 EMEZEITE, ZHUCT K DUIEERIRICET 27 7 VY IRDERE T v 7
ANR=TarBIUORY A= a YPEIEINTETWS (2,3], T/, HimhRFIEIc
&b, ZOEIBRRZYRE—RPHEL, 77NV EDO NIy Y IHARETH Z Z v D
NSRBI N T WS [4], RHEHTIE, IS OREHEORERLEZIC OV TS TR U0,

[1] A.Inokuma et al., Appl. Phys. Lett. 125, 081703 (2024).
[2] F. Miyamaru et al., Phys. Rev. Lett. 127, 053902 (2021).
[3] K. Takano et al., Nanophotonics 13, 3077-3089 (2024).

[4] Y. Nakata et al., Phys. Rev. Research 5, 1.042027 (2023).

© 2025%F ISRYEE S 100000001-263 T17



tyiary 2025F FE36EICAMEFZEMETEMBER

[ SYROIL | YRS YLOBSE) : JLFS T - ALYy FYIILILIFOZIRDT7AOYT 172 |

[8a-5201-1~4] 7L x> - ALY F¥JIIL 2 bO=Z0Z2D70Y
T41 T2

[8a-5201-1]
F—=T=>7
O#HA Fz' (1.5/AI)

[8a-5201-2]
MERNEREICERTAIXAMLYFYIJILILY FOZY X : BEEBEBMINDEIR ¥ EEIGH

OBEA 8" (1.BRAEM)

[8a-5201-3]
BEN—RYF/Fa—TORELH

OF 40 E2T (1. REBIMEAK)

[8a-5201-4]
AREEFETIILOBERICE

OflE & (1.1 AIEIE)




8a-S201-2 BIOEGAMELAKS LB RS BEFHE (2025 BHAZ KREF+Y /(R &F51Y)

mMERNZEEICEBRIAIAMLUYFYIILILSY FOZH R
1B{EZE8 BMI D ER &L =&

Intravascular Stretchable Electronics for Minimally Invasive BMI
BRAES CEA #
SANKEN, Univ. of Osaka, “Tsuyoshi Sekitani

E-mail: sekitani@sanken.osaka-u.ac.jp

ABFFETIE, A b Ly T v T & iR - PUiierER U~ — & El S8 7o i DL

HF A2 (BMI) ZBAFE L TWD, MENT A RIE, NV DG EH T D ARER O B4
iz & L. ORI NIZ 22RO ERNCEEE T & 5 it L A RE A4 ki 2 5, 1L
i T CORMEEIEL LB D700, EEM & JUlARTE % WL S 72 EREEH & 7 1 &
AD T o7, KAEMW & FI V2 RKBR Tk, 49 HICbiz o CTRdhE 7 BB RK I 15 B 4 8
FEHINCEAGT 5 2 LIS LT\ 2, HERDBCRVE . B b ORMIEFHA & Hige L T 6 & E
TREEZRLTEY, AENPBIKEEOME A v ¥ —T 2 — AL LTHEETHDH L &R
T, AFEH TIE. T3 AMEE, MOEHRRE. (E S BUSMERE. A% OERICHERIZOWTEER T
Al

KRBT D —ER 1L, IST A—> 3 v PEE 1T (JPMIMS2012) OXIEEZZI1F TED Sz,

© 2025%F [CRAYEER 100000001-074 T18



BEHA—ARVF/Fa—JOREGH
CNT-based Thermoelectrics
RIMKL K40 #£z2!
Kyoto Inst. Tech.?, °Yoshiyuki Nonoguchi?
E-mail: nonoguchi@kit.ac.jp

BVEMEZ AWz R F— =T ¢
e @) CNTHESEHI 1
VBRI, T, BREETPICIEIET AR O PP IGEN, ™
FLR—HEIL L. b —ERE T A LR % #2e
WG 7R & ONBINE T A ATED 2R ‘
TEHFEL L CHEAZED TS, R, HiE W,
H—RF ) Fa—7 (CNT) F, v R
Xy v/ @BOXy U TEBENE, ks :
soft acid
Wo TR R O E S Z D . RO coordination fals o
.q ‘,,;g'i:;; <‘°\\_’:°‘7 ' HC”\
BRI Y LTREATRIEERDT | e S X
s R L on‘ | RaGAy-R
B, CNT % U SR EHE . R B i B o @y E |+

Peak PF (W/mK?)
>
3
8

L oo Ler. (29 :

SNy 2014) PEX

ey e
FmEXET - o 100 1000

@ftFEr—EVT

LY \/o\) etc ImOH
3z A 'y OH, CF)  Crown ether complex | Onium salts
sz@ 3?) 6 @ %) };\‘;%}L % fﬁ#“é}j '33'7'] Z W:Jiﬁ_"c J"‘ = reduc{e'injecﬁon i ' i (dreude)
XD FRMAREE Y 2 — N ~DISHR S BHEIARMD
e, Fig. 1 CNT Ml L b5 R—e' v ZIic k-

AHFIETEIC BT, BEMEREZ 7 LY ¢ sggsmbrgl o g%
DI DALEN) F— 0 7 FIEORRES, 2E
Frtk & 0 fi & OFABIMERA 2 A B9 & U 7o @t BE 2 g ige i) 36 & ORI ET O 3273 H 22 72
Lo TS, ZAbOMBICIY MIelzix, EFOMWEORR T, BYREDOHIE 2 5% 5 2
T, S BICHMEHREIC W TS FRdie B Sk /e £ Db P im oG 08k b 5,
AREHTIX, BEh—AR T ) Fa—T 2R E U BVEM BRI T 5 2 OFIER %
AT AHFig. 1), FrZ, nB K—E 7 oart7 MEEL ZORRIZ L 2IANESH RS
2. XL ZoMEE p T R— IR LRG3 ZonTik 5, £/, FEAM CNTs
B DA & BVERAE O BIRRIZBI S 2 RAHI T 458, B L OV b DM B A I L2 BVET
NAARY = b —F ~DFYEFF) "IZONTHEY R, MMk & 73 2R T2 Ml %
T 7 u—FOFEMMEEERT D,
1) Y. Nonoguchi et al. Adv. Funct. Mater. 2016, 26, 3021-3028; 2) Y. Nonoguchi et al. J. Mater. Chem. A
2018, 6, 21896-21900; 3) M. Nakano et al. Small 2017, 13, 1700804; 4) J. Komoto et al. Appl. Phys. Lett.
2021, 118, 261904; 5) Y. Nonoguchi et al. Sci. Technol. Adv. Mater. 2018, 19, 581-587; 6) T. Yagi et al. J.
Am. Chem. Soc. 2024, 146, 20913-20918; 7) M. Ishimaru et al. MRS Advances 2019, 4, 147-153; 8) D.
Suzuki et al. ACS Appl. Mater. Interfaces 2023, 15, 9873-9882.

© 2025%F [CRAYEER 700000001-075

8a-5201-3 BIOEGAMELAKS LB RS BEFHE (2025 BHAZ KREF+Y /(R &F51Y)

T18



8a-S201-4 BIOEGAMELAKS LB RS BEFHE (2025 BHAZ KREF+Y /(R &F51Y)

KBAREEFETILOEFERICE
Butterfly behind LLM
hIRET !

Univ. Tokyo !

E-mail: k-nakajima@isi.imi.i.u-tokyo.ac.jp

ChatGPT 72 CIcfRFE SN KB SFEET L (LLM) X, BUE, #2mIck s TRy,
HIEO, —ELH o ENRVAEET LI LWIEETHD, rDOF—LATIE, ZiE
T, LLM OHE TP Z > T D ONTHIRZ R D | i 2D TE T g, Zhld, BifFd
DRI EFHET — 2 2o T, HOLPLFHELEZE M LIZERRX Yy U —7 YL, %
NEFBRICEDE TRET S LWV I RER, QY PAR—HELBRNTH LN L], Fx
IZ”LLM as areservoir” ZHEE & L, #4724 A 7O LLM Z®RI2, *v MU —7 NEDORI|T —
B E RN UTe, AGEH T, A DNFEFEE & L BI2, ZNETHLNIT L TELEREBT
T2, BRIV D & LLM OF RIS, HEFITEHER X A I 7 A E> TV D, #1213, ALBERT
EREEILD LLM OWERZ A F I 7 APNBED A A m3 2 L 23R LT2[2], 2 OB X S8 wi
IZIEBN T, FERIOD TEHNLIME RO T, SEEOMWENVRNOTBLIEbDEEZD
D, ZORERIZ inspire SV, WA RNFREZFREFERE L UEHTHAXF—L52ERZTHZ
B LT2[3], £7-. ALBERT O 47 57, GPT-2, Llama-3.1 72 £ O#$ D LLM OEHEZ2 N
RSN & NEIDIRD XA F I 7 A% 52 L2l Ai, €595 &, = RLX—HTEMIT %
T T ROEM A DT, LIMIZY 2 b=y T REBHED X A F I 7 AP TWD Z & 2% AL
7204, 2O Vo —HEOMEIIMEEWRT DD THA I N ? HKEIZ, ZOREOEEIZOWVT,

deam L7200,

[1] Nakajima, K. (2020). Physical reservoir computing—an introductory perspective. Japanese Journal
of Applied Physics, 59(6), 060501.

[2] Inoue, K., Ohara, S., Kuniyoshi, Y., & Nakajima, K. (2022). Transient chaos in bidirectional encoder
representations from transformers. Physical Review Research, 4(1), 013204.

[3] Liu, S., Akashi, N., Huang, Q., Kuniyoshi, Y., & Nakajima, K. (2024). Exploiting Chaotic Dynamics
as Deep Neural Networks. arXiv preprint arXiv:2406.02580.

[4] Watanabe, T., Inoue, K., Kuniyoshi, Y., Nakajima, K., & Aihara, K. (2025). Comparison of Large
Language Model with Aphasia. Advanced Science, 2414016.

© 2025%F [CRAYEER 100000001-076 T18



tyiary 2025F FE36EICAMEFZEMETEMBER

[ SYROIL | YRS YLOBSE) : JLFS T - ALYy FYIILILIFOZIRDT7AOYT 172 |

[8p-S201-1~11]1 7L F> T« ALYy F¥ TIIL I bOZI D70V
T4 72

[8p-5201-1]
BRFERERFRETLESTILTNAR

OMa fi—"12 (1. HAFHBEEH. 28021 X4)L)

[8p-S201-2]
NFEEEHISHZ e rROT LR
Ot %1 (1.1 B AT)

[8p-S201-3]
HETEENDRABBLS R FY—F X RS — kDR L 3

OlEH RE'. AR FE2 /NF B2 B 25 (1. REAESET. 2. (%) MORESCO)

[8p-5201-4]
ERLEDBDNBERT LS TILTNA RRBICAVT - N AR EEES D&

O=& ="\ LiuHao'. i HF&'. £ BX'. #EMZ (1._ATI)

[8p-5201-5]
FIORIINRF VT NA R & B EHREMEREOER CBA

ORIMR B1=" (1LILFEARE#)

[8p-5201-6]
O - YIDHE - Y10 DMBEZ BV IBEF T /N1 X

O=FE & 9&7|:| 1$j(

[8p-5201-7]
ZRPBEEERESFTADIO DR R B VWEE SR

O“é"J BE. P EABA B @R E AV K&, Séverine De Mulatier!. F4 3650

3, EHHE FEA BEH RS A axd =k BEd B 25 Fi ERL B 2SO ERE
#B°. Mohammad H. Behfar®, BF MM, &8 &BR2 % H’. Jiheong Kangd, WA BEE"2 (1.
RASCImM. 2BRIEL. 3. EXAM. 448wk, 5. TFRER. 6.VIT. 7.KGRI. 8.V TILK)

[8p-5201-8]
YIEDFE S H IEREZ AJREIC T De-skinDFF

O gz gk Bl Pt 1I8F BE BAL H B (1LILAH)

[8p-5201-9]
F/ Xy arAWVEEREER YT 7S JILAEGT 1 U DR

OMNIZTE =ix!. BER #H#'. LE @A\ BE Mz 28 BX'(1.RARI)

[8p-5201-10]
IEERRE LB CBEMEMIC L 3 Y1 R—J BROESHHH

ORI BF12, % £E2. = &', Jiang Zhi3. Chen Xiaodong3, #H 24 (ki w23, 18
éﬁ:%%*ﬁﬂ%_%Rﬂéﬁﬁ%4mﬁm\ZEk\Bﬁ#ﬁIk\4$k)
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8p-S201-1 HEOMISAMIDE LHELMMAL WETFHE (2025 BHAZ RAFrY /SR 8AVF1Y)

AR ERFERBELILXOTLTNAR
Organic Thin-film Semiconductor Crystals for Flexible Electronic Devices
HAFMHEE, MO UREL? ONA fi— 12
Univ. of Tpkyo !, Pi-Crystal Inc. 2, “Jun Takeya'

E-mail: takeya@k.u-tokyo.ac.jp

AGEB CIX, AFERS T2 ZROeEY S Wi A ~— 2 & LT, AC-DC £EflRIH &
ERE TR - REE Y — DRI OWTHIRN T D, HERMERE & G E M2 WL D A
DTOFE LTS G T XY F T hR_U Y U F AT = 2 (Cn-DNBDT A0y 1%
A AL, DT, RO A=A A% —H RG] 5 Z &1 X o THRBIIC IR HAE
B AR L S FEEZRE L[], 20X ICHCES Loy FEaMEs R, ¥y
TJE DY A REEHI RO RO —RGTHEITINZ T, AR T S, AREA RO 2B T BENEICE
WTHMOAFEEME 2B BT 2 2, £/, BF 74/ oAy TV TRRNZ LR, 7L
FEQAEFLERDORMTH Y, ZORR, ERREBIGE L RTZENPLNL o7, T O
FITREEOE - IRE)E o —OBRITHER L TV D[3],

2000 FELARTICIE, BEIED 1 em® Vs BLT OAEEER LG Sh Tl 63, AlHEARH T
X0 FHEOEBETBINC KL > THAHEREZ KO Ry B TREDO BN ARETH 5 LB ST,
THUSH LT, 2003 £ELLRE, 10 em?/Vs & R 2 B ENE O AHEERE b T YA Z BRRE S,
RV RREIZ L - T, MAAEREERFFT 22t —L oy MMexx U T, |BRTES T2 E
WTCIAM > TIHERTEL L TV DAY REENRFEB LWL Z E A2 LT LZ[4,5], £/, ZX
AT > TA F VRIEDOER _EE 2 VT, BTG Z AT 5 ARSI 5RO E
ReMz2Z2I2L->T, 10" em? OBBEDOF ¥ UV 7 HNEAS Nz ZKTE R BE DI,
10K LFOIRRICIHAI L7256 b BRIEIAED T 2 @B IRBICERE L T\ D 2 &R 60
72o72[6], TDOEIIT, =LY MIARSTZEIREIX, @0ndy U 7 mEMEE LT,
BB E ERICHET 72010, RARBREEERIET 2D CTHRETH L, 7V —v
pab—Lr MEFRTE, ¥ U THEAOBICAT 0 TOBLETICXT 2 R RENEZ, %
KDFFITHIT D ENFREL DD Th D, BIfE, 1980 FRD T Y a L R L~ D4
FEIET B 3G B BRSSP ERIC K o CTRIRE L 72 0 . 7 4 L AT U — D7 — Z IR R[S0,
TIAT 4 w7 A Ea—FDA ) X—T 3 VRiH>TWND,

1]J. Soeda, J. Takeya et al., Appl. Phys. Exp. 6, 076503 (2013).

2] A. Yamamura, S. Watanabe, J. Takeya et al., Science Adv. 4, eaao5758 (2018).

4] J. Takeya et. al., Jpn. J. Appl. Phys. 44, L1393 (2005).

[
[
[3] T. Kubo, J. Takeya et al., Nature Commun. 7, 11156 (2016).
[
[5] J. Takeya et. al., Phys. Rev. Lett. 98, 196804 (2007).

[

6] N. Kasuya, S. Watanabe, J. Takeya et al., Nature Mater. 20, 1401 (2021).
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FFREWDBEH/NA FOFILHH
Hydrogel materials composed of molecular assemblies
IREXT CithH %

Gifu Univ.

E-mail: ikeda.masato.n3@f.gifu-u.ac.jp

SFEREEIE. WS FHOSFHAAEERICE SO BRI FEASICEL > THEINE

o WD T OR TR, HTFEAKOMKRE
W, RO FEY 2=V ERHEISHEAGDE D NA T U v FRSFRG

PFEICE D FR—=VEET2a—LE LTH
L T EEA R

b2 D MEIO BB 2B L b2 fIREIC L £ §, ARKTIE, RN T THLTTF R 2 - ik
BREAEAREY 2= E LTARFERICHED N T FEY 2 — A 7V v RSET50F05,
NFEETLHZETHOND Y7 =T U T VORIBISEREZHFIT LET, L0biFAKkPTH
TBHERIZ A FHRERET D2 THROLND E Fr T UMEZfLIc, RS THEAEEDOEE
2L o TATMla~DOElEZ B L THED TWOIFFERE ° 2/ LE T,

Bio

Bio X Artificial

Synthetic cell

Molecular
Self-assembly

bottom-up approach
hybrid 7\,\’1[:‘:
small molecules V%

Modular molecular design approach
to construct soft materials

Nucleic acids Saccharides

Adv. Mater.,, 2011 Self-
Nat. Chem., 2014 \ S
Nat. ,2016 oW ) g assembly
Nat. Protoc., 2016 & —_— ' L B
| Soft Matter, 2020 # L = umm
Polym. J., 2020 J Redox
Self-assembly Peptide Sci., 2020 3 j N Gel
Ch ., 2022
n g. 2024 ChemBioChem, 2016 % JACS Au, 2021
g er, 2024 Chem. Commun., 2019 A Patent 2024
ACS Omega, 2018 > R ChemBioChem, 2024
Polym. J., 2021 N o Commun. Mater., 2024

Chem. Lett., 2021
Chem. Asian J., 2022
Polym. J., 2023

G-quadruplex

1. (a) Ikeda M. Polym. J. 2019, 51: 371-380. (b) Higashi SL, Shintani Y, Ikeda M. Chem. Eur. J. 2022, 28: ¢202201103.

2. (a) Ikeda M, Tanida T, Yoshii T, Hamachi I. Adv. Mater. 2011, 23: 2819-2822. (b) Ikeda M, Tanida T, Yoshii T, Kurotani K, Onogi S,
Urayama K, Hamach 1. Nat. Chem. 2014, 6: 511-518. (c¢) Shigemitsu H, Fujisaku T, Onogi S, Yoshii T, Ikeda M, Hamachi I. Nat.
Protoc. 2016, 11: 1744—-1756. (d) Shintani Y, Ohtomi T, Shibata A, Kitamura Y, Hirosawa KM, Suzuki KGN, Ikeda M. Chem. Eur. J.
2022, 28: €202104421. (e) Shintani Y, Katagiri H, Ikeda M. Adv. Funct. Mater. 2024, 34: ¢2312999.

3. (a) Ikeda M, Kamimura M, Hayakawa Y, Shibata A, Kitade Y. ChemBioChem 2016, 17: 1304—1307. (b) Banno A, Higashi S, Shibata
A, Ikeda M. Chem. Commun. 2019, 55: 1959-1962.

4. (a) Higashi SL, Tkeda M. JACS Au 2021, 1: 1639—-1646. (b) Ali O, Okumura B, Shintani Y, Sugiura S, Shibata A, Higashi SL, Ikeda M.
ChemBioChem 2024, 25: ¢202400459. (¢c) Okumura B, Yamaguchi E, Komura N, Ohtomi T, Kawano S.-i, Sato H, Katagiri H, Ando H,
Tkeda M. Commun. Mater. 2024, 5: 182.

S. (a) Onogi S, Shigemitsu H, Yoshii T, Tanida T, Ikeda M, Kubota R, Hamachi I. Nat. Chem. 2016, 8: 743—752. (b) Higashi SL, Shibata
A, Kitamura Y, Hirosawa KM, Suzuki KGN, Matsuura K, Ikeda M. Chem. Eur. J. 2019, 25: 11955-11962. (c) Higashi SL, Hirosawa
KM, Suzuki KGN, Matsuura K, Tkeda M. ACS Appl. Bio Mater. 2020, 3: 9082-9092. (d) Sugiura S, Shintani Y, Mori D, Higashi SL,
Shibata A, Kitamura Y, Kawano S.-i., Hirosawa KM, Suzuki KGN, Ikeda M. Nanoscale 2023, 15: 1024-1031.
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RERTEENDRLEDIISR FI—VX R — FOFF L 5T
Development of Elastomer Janus Thin Sheets with Different Adhesiveness on the Front
and Back Sides
HEREREIT ', () MORESCO? O R& ', AR {2 /IF B2 Bk #F"
Sci. Tokyo', MORESCO Corp.? ©Tatsuhiro Horii!, Masashi Ishioka?, Masaru Kotera?, Toshinori Fujie'

E-mail: t_fujie@life.isct.ac.jp
(=]

T, @ i8I SRk D BRI 77 3 A AlX, ~IV AT TRERZKNICERB T 5 B3
MDY TIVEA LDERGZFE=HFY T ~DOJSHICEA L TREREB %Ef%&)fb\é[” B 3
B]EF ) A= VLU FORY v—ﬁf%ﬂ% L. BEREO =FIHAIT LT HEIMERREZ L0 /S
7o D RJEMMIZBRE LT <. TR CTRBICEAETE A8, Zokiic &F‘%/74/1/A3?~
HC 3T DA TR L THE < $&¢éﬂf% /N3] Rt AUN QAR N ‘?Lfa?z‘?%Z?*E
Tﬁﬁmiﬁf%%w W< BEZ B ZE Z T A REEIC O W T E A ERFT S Tun iy, %:Tﬁi‘vz

1 3V u1ﬁf("f‘ﬂif£llﬂlﬂl*%1_€’%7\ L. #fltgy (B A8, J1IK) L ofitmiEz
ffwim“é L CHIRDERDOEAMIER L5 2 Ewhé EEZ T, AETIE, RY (AFL -
THEST U AF L) TR k?~%ﬂ% (SBS TE) 1%L, =L 7 hrAv¥ =7 (ES) {£TC
SBS &/ 7 7 A N—AfAi (SBSNT) ZHEE5 52 & T, Al % £ SBS ¥ X A L —
L (SBSJS) ZAERIL, TF & JS OEHEME X v 7B X Lb— 3 VakBRIC L 0 Rl L 7=,

[528%]

JS @ TF, NT ITIZZF I ZF 4 My~140,000, My~120,000 @ SBS % V7=, My~140,000 & SBS %7 h
T Ra7 I 0 ~NEREEDHIETT wt%® SBS Wikl L, 777 22— MEEMHWT SBS TF
ERI LU 72, Z 0K T, ES 112 T Myw~120,000 @ SBS i & FAVT 1 BEf#hR L. NT 8 % )=
THZETIS ZERIL 72, SN 0— /L 2#8# Lz siERBE (EZ-SX, BEEER) 2H\WTH v
TR =g VEBRAZITV . [ 1 em? O R JEE T L (BIOSKIN Plate P002-001#10, Beaulax Co.. Ltd.)
{2 TF X JS Z#J 10 mN Ofif #C 30 min #fi SB7-% ., BAHHE 10 mm s TH & HiF =L &xn ) -

N7 B iR 2 E LT,
[RREE]

B 5472 SBS TF I3EAFEHZ2OIZK L, IS X NT
Eﬁ*a)ﬁ SINTWL7edHAL A %5 (Fig. 1a, b),

. i B EH A W TR L2 TF, JS @J?ﬂjﬂ%
f i%ﬂ%?}’b 1.16 um, 33l um ThH o7z, # v 7 &
L—ya Uil (Fig. 1) L0, #IIOEMEIZBW
CJS_TFside ( JS @ TF % €7 /WAZHEfil) D)
[XTFonly £ ¥ K& < 427 mm TENEALEK 162,
111 mN ecm? 2R Lz, Dk, FEET L H O HEE
INRRTHEATT 5 & & BITIEA L=, IS NT side

(NT {1z $Efl) 1Z5EE T L ~DEEIEICZ LS, _ e
B K 711% IS _TF side D) 1/8 TH o7, ZHiE, NT J& —JS_NT side
OMIMAEIEIC X 0 BREE T /v ~OHEfmfE 23 sk L7z |
HlEZLND, BKEN L2, 2oL X0
THbN BN OFEH Lo p L X —fEHIZ BT,
JS_TF side (#J 3.97 mJ cm) |% TF only (¥J 2.60 mJ cm) -
DFKINSERERZ IV —HE R LT, &5IZ, TF 0
DOREICEALTF ) 7 7 A N—HEEICL D JS NT 30
side DRZJEET /VIND OFBFEIZE L7z 2L — 135 0 10 20 30 40 50
0.02 mJ cm 2 L JS_TF side D 1/200 T - 7=, é. EEN Displacement/ mm

ST EOR A SBS TF O J)F s nms vz 5.2 % Figure 1. Photographs of (a)the SBS TF and
R HSOWNWTHLERT AT ETH D, (b)JS. (c) Force-Displacement curves of the

[#%ﬁ%‘jcp'gﬂ SBS TF and JS during detachment from
[1] D.-H. Kim et al., Science, vol. 333, no. 6044, pp.  skin-model surface.
838-843, Aug. 2011.
[2] T. Sekitani ef al., Nat. Commun., vol. 7, p. 11425, Apr. 2016.
[3] N. Sato et al., Soft Matter, vol. 12, no. 45, pp. 9202-9209, Nov. 2016.

(@) [Drrcs 6 (o) TA D/4ta

Force / mN cm?2
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KBLLEDMDNBRELT I LX D ITNT /NS ARRICE T F-FIHE R E
EAERmORE
Development of Reversible Direct Bonding Techniques for Flexible Devices Enabling
Easy Integration and Separation
HRKZE! OF& B!, Liu Hao', ik Fi&' 248 EX', #H M2
The University of Tokyo !, °Masahito Takakuwa!, Hao Liu', Toshihiro Ito!, Takao Someya’,
Tomoyuki Yokota'
E-mail: takakuwa@ntech.t.u-tokyo.ac.jp

BFRTOBEELHI 7 n AT 2F T, FEEOMMNIZ GIB1E FTREZR kM2 & Dl A E
FTHREDBAEINTND, BT 0 AT LA, KEEIMEZND OFRKRF T 2ERHL L,
VAT DEBET D HECHEMMTROREMANAr T8 ) 0 7T 8 R EOFEENHIRE X
LTS, MR 72 BRI K 0 R BARMERBIXR R B R I L, U A b ikt %
B DR WEEMEEEH 7 V) —OEEES N EAB SN TS, L LERFEFITfHbi
B AR E AR B ZHRE _E D 72 O Ff I g O IR LEIS 13, BT OFEEW CHEFEMNIT
LOBGEGIER T, BIHFMNRRDIEHFEFOERET A ZOBERERREIX, &b
HWHTFHmOBEFHFE 2=y NOEETRERFH L FETH D, —HthOEF R FITEEEER
7-, MELI-EAFEBFELBRTENL, VAT LT, ZAOEMEFMEEIT T Z LN TE,
BRAR OBLECMEIEDBLEN D RERFE 72D, L LN, EEEEAIR &‘&‘A
1E72 EUER O MR FE A OB LSRN X, —E#EATHIERP N WA AR 2R84 TITh
b, %@f:&)‘/XT.AT/\/I)X@*ﬁﬂ@$%%5€@'§—5$ ITET. WMEFEFDO 1 OBENT
Bt & AT LTSS AR E FEFFET D MEN D > Tz,

AWFFETIX, KEKT T AL L D050 E LK NI X oG ok Lo | £E

\ZHER 7B A A C & D7 AR AR S FIE A B Uz, Sl _ﬁﬁ)ﬁﬂﬁb\t&) 250pm O
FEEIBEETE TE BN T M2 R H-D-D JKIE T & 2 Bike D FIBEDS ATRE 22587 72 72 BERERY
R TETH D, AR, KEKR T 7 A~ %2 N U REIOHE LR mEE T 55T,
REH CIEME b 2 Bk S R LINICEREE S DR 5, £ 0BERHICIIKZH T 5F T

RV ~—H LR E DN UM S EBES LD,

J L VA LIz Ikt L—E D 518E ) & Fm

/i - LT CHA IR E T T 5 & . Ak

Bonding region N 50 WS T AR LY Z AL, 20

- R S I | BARIETH Y | R T

r— T ' \g Doy RE T R LTz, — 5, K& T L7y
S - \y FAFTIEASY b A EIRO R RIE D A U T,

_ . Z DO R RS X, BT

Bending radius: 250|.|m 1mm RE 7 FeBR T /A R T E A 2R £ R L T

EE L THIfFESN D,

Figure 1. Conformability test of bonding

region and original film region.
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Development of High-performance Tactile Sensing System with Digital Skin Devices
IKBEAH, CRIRE:

Grad. School of Organic Materials Science, Yamagata Univ., Tomohito Sekine

E-mail: tomohito@yz.yamagata-u.ac.jp

b hOfMTEEZEE TE D Y 7 hTRb LW EMERE A A ik, G 2 BRI
VENT—=ZTED, HEHEAIE, ZNETE FEFEOY 7 MEERZ L OBV FT AL 2 (Filx
EESRIRE /2 £) O BERHITHEEIZ R 22 WEEREMAM BHE O BT IZ DWW T B b Hn

CEESO TR 2 RS < AT> C& 72 (Fig. 1) B, Zhiuc kv, %/ Fikil~ vt A & FiE
LTI D o o o TR RZEBLL, Y7 hrRy FRORFR SR THEZR
TUBNAF T A ADERUIZHEI L TV DB, X512, 40 Al HifOREZE RIS, H
HEDOATHEL VT TARAREMBE Y 7T — Z T OO T @A bHEEL TR, =R
v S H B THRTE 25 LRI T E D AT ADOREITHHLY #A TV 5B,

RHEHTIL, BRERY 7 F ey ITF NS, AT BV AT LK E K LA E AR
DN & BT S AORHEC DWW CTHERE - ISAOWE ST 5, Fic, MEHOFHE
PEEEM BB M S 0 FIC LD o P ORESLEFMEC OV TR T 26, 2 b0k T
NA ZDOTARIZ Lo T, MEFHIS I 2L CDERE=2 V) Irom R T 1 7 A, Wiiie Eig)A
WEHIA B 63 D R RN 2t S IR T X D,
WMHIE, ERLET VA NAX TR, A% Y 7 ba
Ry =777k rHigsflLEon-T—
ZANZDOUNT, BB 215 U CRRbT L 72 20120

b d Do = 10 mm

(a)

[FEE] ABFZED—ERIE. BHFE JP25K01190, SCHE (b)
BHp g i FOCIR I C & DT B A  Pressure "
B =NV REERRIA =T T 47 ”"m'\a\, \\\\\\\ S Temperature 20{?
(TI-FRIS) | 3 L OV UBE R BLA R D & & =1 F C e T "
. _ﬂ Slippage 05V
WET, Fm. AIFREEED HI2H72 Y ARKEMA £k L Lo |t Lits

ARt ERER L, FiE#+ F D.D. Santos ff1C  Fig.1 (a) Developed soft and flexible
sensors. (b) Real-time signals

ZRIEEEHY T LT detection of pressure, temperature,
CEy and slippage.

[1] Y. Watanabe et al., Adv. Funct. Mater., 32, 2107434 (2022). [2] T. Sekine et al., Appl. Mater. Today, 33,
101877 (2023). [3] T. Sekine et al., Small. Sci., 1, 2100002 (2021). [4] T. Sekine et al., Sci. Rep., 8, 4442.
(2018). [5] K. Nara et al., Chem. Eng. J., 511, 162180 (2025). [6] T. Yasuda et al., Adv. Funct. Mater., 24,

2402064 (2024).
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UK -V - DIVIRY BB EZ AV -BEBEFT /N1 X
Stretchable electronic devices using origami/kirigami/kiri-origami structure
BXET OCg#H #Hh
Waseda Univ. °Eiji Iwase

E-mail: iwase@waseda.jp

BAT A AP HIE L ATRE L 95 ik & L, [MbfEmEZ2 a9 2605 & e
(ARG EZ RO 2VEED TR O 2 SOT7 Fu—Fidh. WEROBMWNEFHE, oS
OB EIEXLT20 § 25 LR LT W—4H T, AR B & ofifEmtEz A3 288 L 0 PERe
RUEMOH TIZREWSEANEL HD. ZDizwd, IFE, ok - Y komEzicA Lz v
XTI NVEFT A ANRER SN TS, i) BROUIIARZTEDN LT, MERETRFEDDL
DT ENRT S TH, HEICL > TREREZERARERICT 2T Ve —FThoH. FxiTZDX
DIRBLEND, PRGSO D EEE VWD Z LT, RS AR Y, T © g
PEa A LW BOWESHIRHEZ b D mPERE e EHOHE 2 W T, Fig. 1IZRT X 95 22 ifg 2%
AIRB7RFE AT A ADWFFEE AT > TV HIHT,

—5C, Pr0 ARG MRS IS B R - EETOEIET S, PTG, AT LRV R
HE2AT 20 TERRLTWEFHBMEEELLT VW0, B BEAD XS Eiiia
WTHEE D=y N BT BN RMmA S 5. £z, U0 SR, MERRo5] -
EVICL D=y FE—H L CREBT2OIXHEHAES Th 5, RGBT
< TEARLTWEFTMOFEIIZmMNRNE NI RMIERH D, Ziucxtl, Fixid, U0 HkE
WEICHT O BRE T2 T Ir o fkegit ) s LioigEic L0, B 28 2 PG 2 R b
NG, WEEEKRESIEMET I TCEEOI=y FOPFTVRE—FE LY PN EBTE D
g LIRE L T D8

« Stretchable electronic device - Kirigami structure with + Kiri-origami structure
ith ad d mi i large uniform deformation region  with folding and cut lines

[ | Folding line
Flatstate | 25| (inge) | {J
/I
.
s

/S\
‘olding state

Normal kirigami i‘i‘rﬁ[@’jﬂ.m‘@
- Distorted deformation during stretching

With end structugelm
- Uniform deformation during stretching

N. Nakamura, E. lwase,

Y. Iwata, E. Iwase,
IEEE Int. Conf. MEMS, 2017. H. Taniyama, E. lwase, Micromachines, 2021. npj Flex. Electron., 2025.

Fig. 1 Stretchable electronic devices using origami/kirigami/kiri-origami structure

[1] Y. Iwata, E. Iwase, Proc. of IEEE Int. Conf. on MEMS (MEMS2017), pp. 231-234 (2017).

[2] K. Fukuie et al., Micromachines, 9, 315 (2018).

[3] H. Taniyama, E. Iwase, Micromachines, 12,76 (2021).

[4] A.Edaetal, Micromachines, 13, 907 (2022).

[5]1 S. Terashima, E. Iwase, Proc. of IEEE Int. Conf. on MEMS (MEMS2022), pp. 612-615 (2022).
[6] Y. Sato et al., Micromachines, 14, 218 (2023).

[7] Y. Sato, E. Iwase, Advanced Intelligent Systems, 5, 2200445, (2023).

[8] N.Nakamura, E. Iwase, npj Flexible Electronics, 9, 51, (2025).

© 2025% ISRYEES 100000001-159 T18



8p-5201-7 HECEIS AL AKELHAAS WETFBE (2025 BHAZ REFrY /R &AVF1Y)

ZREEERESHADEHDRAGTWREERE

Fully invisible skin electrodes for facial electrophysiological monitoring

RASIRBE!, BKREI? EXAMS HERKEY IFRE®|MS. VITS, KGRI, YIILKS?

Ol tAE', P BKE ' MEE @2 E A2 4%k &M, Séverine De Mulatier,
WE BAES WE FELRHF MRS A xx't ER BRY B BN BN

BEHE 2, FNI %P3} E# HiE S, Mohammad H. Behfar®, BEH #M4!, EiF EE?

®H 7 Jiheong Kang®, 28R EH >

RCAST UTokyo', Keio Univ. 3, Taisho Univ. 3, Okinawa hosp. ¢, Kogakuin Univ., VTT’ , KGRI®,

Seoul National Univ. °, “Yijun Liu', Soutaro Ito'2, Takeo Kato?, Liren Wang'?2, Yicheng Zhu!,

Séverine De Mulatier!, Hiroshi Arao’, Shugo Suwazono®, Hirotoshi Asano®, Yuanyuan Zhou'?,

Hinata Mitomo'?, Huimin Gong', Ohga Nomura?, Gakuto Kagawa?, Natsumi Watanabe?,
Mohammad H. Behfar®, Yusuke Sugano!, Hidetoshi Takahashi?, Makoto Asai’, Jiheong Kang?,
Naoji Matsuhisa»*
E-mail: liu-yijun@g.ecc.u-tokyo.ac.jp

BRI, IREM DA AF TR a—~v AL Ba—F A X —T7x— A5 FEBT 5
ETHEERERELREFERAICHITE 2, 2O ORIGOTZOIZ 7 IVEMmSS, KHIHE Z 7

(2T DMHEMED BT A B ENEB SN TE, Ll BUERSE STV D ARER 3
BEEOHRICKREREELZEZTLES, HEOFEREFIZON>TLED I T A3 —DIH
O, EMOEELITNLNWE BT LE S THFHAEFOT TEMALEE L T LR o
TLEOMENRD D,

T ZTAMMETIE, 255 U TH RN EE L B B 4 B %S L 72 (Fig. 1), ABEMRITCHLHIESS
AP EE B D72 D LB I PRETE R 93 - SEBS &b TF ¥ ) KT EIRA L
TIER L7z, LT Z 72 LOBEW T 4 /v LTk, BFERE CTEV 7 v AQERS) 3 H 5758, i1k
FH 2B TIEBJEASRORIEREITIN A, &2 R 5 2 LIk Lz, & 512 200nm @
JES D12, BEOKAKEBEY T 20D T, REFHEE L THOAPREL G S Z S 20, il
MV EMIC X mE I, mAEREAE, SR EORMEL AT R/ VA YRR L
T TERES NI R ARV FEEMmIT, BRERERIC L Y HEME - MR ENF LA LRV & 20k
iz, S 6T, MEEHAZ G D TLEISEER 21TV AREMROHE DSHERE O LR
EH AN L RS LT, RRICPRYE LR
i CHREENL, M NP FENL 72 & D ARG 5 &
WESDZ LTI LTz, ZORZRVEHEE
RS i A DN R ViR Ry AN
Y LERELTWA I L AERT AR, L
FOH TSI 1T D R A RE o' =2  EEES
o RRREICT B, Fig.1: The structure of the invisible electrode

@ Optical adjustment layer

/ (SEBS+TiO,)

T —— Skin
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5E86MEICAMEE

PERDER SN SBRAMEFTREIZT S e-skin DEARE

Softness-perceptive e-skin

EXE CHFERZ !, EHRTH

hFHER L AEEAN L THAE!

Hokkaido Univ. !, ©Atsushi Nitta', Yoshiki Kondo!, Haruki Nakamura', Naruhito Seimiya!,

Kuniharu Takei!

E-mail: nitsuta.atsushi.f0@elms.hokudai.ac.jp

I UDICEFET ¥ VTV EMR otk 7e
UV AL LB RE (e-skin) 734 &
WHEHSN. BNy NORERSY =7 77 VT
A ASDISHBEIFE SN TV D, £ O e-skin
T FRICARTEE O & o 7o N B i

LT D BRR D ANAT DN TN D, — 7,

ANDFEDPEC2MKRDF S NS ERmT 5
TUTBRITHEVHEA TR, ZFZTED
INZ KT 5 e-skin T3 ADERIZANT,
AWFECTIIE ' 2R LT- e-skin (2, ¥
RINEACDIRT 2R E LT D P R—ar
2a—7 4 VI ROEHATLHI LT, XHNS
By AT LD EIT ST DTHRET D,

[FHAFEL] 534 21X 6 2DES BV % —
FNCHER L& 28 L, o, i
WEEE LI —R 7Ty 7 BmBNH 9 —
05 D BRI Bl U 72 BR O BRI BT B E )l
ZEHIS %, e-skin (Tl ICERE L, #fihd
DYRDOZZSLINSIZIE LT, 6 DOES
DHIFERD R D 2 & T 2 DETE L 5570
MHELNS T 5,

[RER] EFE %, BELL B £
IZBWTRE  HEFLAEA L, DAREE IS
Ji& TR X IZHHD D 32 Z & nbhro Tz,
FABETEE ATV AN NI N LG
MR LTz, KIT, RIRDFOMNS KR OE & E
b ERTZBROBBIZEA A FHA Lo, RERD S
WHRDZ B H ST U TR O 2R D07 23

ZAL U AE BB T A A EDJES AT 5 Bt
DT LR LT, ARERE S LT, BEODE
BRa1T 9 2L THRMFEEMAOT — 2 ZIUE L,
RC fiftr 7 v 2 U X LD EAT -T2, Z Difil
R, Hfh, ZONIHRAMTIRT 09 2R HIE
EHR . JEIIRRENTT NMSE ¥ 0.0564 OF5E %
FH L7z, RIT e-skin ZEER IRy F 77— 4
WZEEE U AR DZ G & & T
DDIEN AT 5T T & FEh L7 (Fig.1),
B, RO EHAIT 0.987 OIEE R, JE kM
T NMSE 0.00371 D @kg AR RS L7z,

(L] ZohSHMDIZHD RC H#
e-skin ORI EIT o7, B OMEL T RT
52 L TREMDZ D E & HIINE ) % [F] R
FHAICE 5 Z LR bhroTz, S HIZEEEICH

v MCEALZHATh> CTHLRBEICHRE

ARETH D &R bhol,

P [—

6 sensors’ outputs

Log(RIR0)

S Softness Object: A
predictionresult .~ =~

12

10

Pressure '7

prediction result

Fig. 1. Demonstration of sensor system on the robot arm.
The system detected applied pressure successfully.

(#FE] ARFIEIZIARIFE A, IST ALCA NEXT, JST
ASPIRE for Rising Scientists, #J FH 4B [F D Bhpk

BT DTH D,

100000001-161

SUELMHES HETHE (2025 WA RAFVV/IR &FVS(Y)

T18



8p-5201-9 HEOOISAMTLAKELHMAS BETHE (2025 BHAS REFrY /(R &AVF1Y)

F/ Xy aZzBWEETFER YV 7S 7ILRGET A U DR
Development of a Wearable Triboelectric Throat Microphone Using Nanomesh
RABRRT!, OMD It S, BERE&H |, ILF BA LER Mz, 28 BX!
The Univ. of Tokyo', ©Takuo Tachibana!, Yusuke Ebihara', Kento Yamagishi',
Tomoyuki Yokota!, Takao Someya'

E-mail: t-tachibana@g.ecc.u-tokyo.ac.jp

ILZ FPRAC= VTR E>TEREINZ2EEBE M D7 7 A N=00R5F /) Xy ald,
TR, 7V XS TNTAA ZAOFEME LTHEZED TWE, WADIHK I L—TTIE, +/ Xy
YaZfET 5T, RARBEFRICBWTEKERF XAy yav A 7 2HFEL. DEFOD
EREBEL YV TICBOTEOENEEZRLTE R [1], — /4T, EREEOREKHITH 2 EH
DTy 7ZE, K DIRWEREGIS T OINEDRRD 5N D, (ERDF 7 Xy > a< A 7T
HIRFEETH % 250 Hz (HEDADEEMEL . Bt Y > Y ZADICHICHRED B - 72,

AT TR, HRE R B OEARRBFEEHIRTH % 150Hz~250Hz 1T 22T, &
Yy F 2 B RN PTRE R MG < £ 7 ZBHFE U7z HARFEIFEE OFREICIX, ZEHOmELE
EF IRy aREIED 7 7 A N—EEHI WS ZODOFENEMNTH S Z e EHLMIT LT,
ALz~ A 21, RYUYLEY (PU) F/ Xy afkEEE, & (An) 2EZERE L PU S
J Xy A BMTHARZEBME2ET S (Fig. 1), {ERIEBNEZF>ORY 7vfbv =1y F>
(PVDF) F/ Xy aZikEIFEE UTHEHAL TWe, RIFETIRIREIEICHPUF / Xy ak
RT3 22T, 74 ZA2RDEOEIRNE & it 2 R L 72,

XHIZ, HEA VR UAPAIUSGEVWS Y a— U MRIOREICAR~ A 72 EE L, NHIC
ERHELI-EFREEZYA 7 TRET 228 IILE (Fig.2), ZHAREFEHTHREN-EHH
%58 U CREREIED RN EZHE LD THD, WlE~A4 7 LTOEIMEERLTWS,
AN Z T, COMSOL Multiphysics % W THEER L 7z, $EMIREID & BRSSO ELHGEFE O YT
TIZDOWTH, YHEANT 2 TETH 5,

Original Audio
/ Support Frame
S
=
PU Nanomesh (pm scale) =
Au (100 nm) €
<
‘ Attach 0 1 2 3 4 5 6 7 8 9
ac S 15 Recorded Audio
PU Nanomesh (um scale) E 1
B o 0.5
S 0
Au (100 nm) 2 05
PU Nanomesh (um scale) E_ 1
-~ 7 <13 1 2 3 4 5 6 7 8 9
Support Frame Time [s]

Fig. 1: Nanofiber-based microphone structure Fig. 2: Comparison of original and recorded waveforms

[1] M. O. G. Nayeem et al., Proc. Natl. Acad. Sci. U.S.A. 117, 7063 (2020).
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EREEEACEEEEEICL 5914 R—J BROESHIE

Self-Adhesive Electrodes on Abdominal Surface for Cyborg Insect Locomotion Control
EEE!, BX? MEEIXS BERXY O/ T2, Rk £F'2, F AR Jiang Zhi’,
Chen Xiaodong®, #%H %1z ¢, thik %3, #WiE S22 EH FEZMR', 24H BEX
RIKEN', Waseda Univ., NTU?, UTokyo*, °Shumpei Katayama'?, Keigo Ando', Sunghoon Lee', Zhi Jiang®, Xiaodong Chen’,
Tomoyuki Yokota*, Hirotaka Sato®, Shinjiro Umez?, Kenjiro Fukuda', Takao Someya™#

E-mail: shumpei.katayama@riken.jp

BEE . /R — 7R BET=X ) 7R ER R L KR SAN IRz S D B &
WG LI AT A Th D, Lo LIEROBIETFIEILER h o EE R E ~ORITMIAK AT
T 5720, AFERECHEERE I~ O FERBRE ST\, RIFFE T, B cHOBEEEE
FoBEM AR L, RAOEMICEE»OLE L CEET DN A2 Lz, £, ERm~
DEXALZ X > TR AOEE) 2 2 R HIE T X DR e &2 LN Lz, Zhic &
D, FEREREEICAMEZNT D2 L7 BRPFFOAROEN - EERE ) 2 A&
HZEWTE LI AR—TRBY AT A% LB LT=(Fig. 1a)[1],

RRFEECHER: AT, AE 45 cm Wbk~ T A a7
(Gromphadorhina portentosa)z 1\ Tz, TEEHIEH O, MEEIZEET 2 HKK 4 pm JEORK
FIM a2 o AR NEBE LT, ERE EoEEZHI AT L -ZF L -TFL-ATF LY
(SEBS)#75 7 4 /L A(1 pm JE), &//NU L UEEHR T 4 LV AF) 2 um JB), AR E OEXHIRa 27
k%48 5 4/SEBS AR T 4 /L A 1 um JE)D 3 J& THERK S D, 4/SEBS 7 4 /L A, RY ~—
KNS EHNCTE N LSRR 1C L v A CEESEE R m 2R+ 52,

aVRAR Y FORBEFEADESIT, =& ) — VOB T o AE2ER LZFIETITo2, 2
DFEL BT 4V AOHCHEEMEICL Y, B8 SN -EMITTIREMR & ik LK 160 508
TRLF— L EHWERIMAM 2>, £7-. SEBS % 7 4 /L A TR AEH ISR SR
FEE (B RNEE O TEME 2 AR D 70D, B & IEHE T A R AT D) [3]1E. koL
UL 2R R OSSR MEARERERKT 33% & il LK) 78% & VA2 EME & R L 7= (Fig. 1b),

BB OERFR AP X 2 EBHIEEZ REET 2729, 1~8 V., 42 Hz, 7 =—7 « kt 50%D /A
N—Z R A 2 BPRIFIIN L7z, 2 V BLF OEE TIXFHE S 5 FERRESN L 200 K CTh -
7o —H T3 VU ETIIAERERDPHZEIIL, 6 V TIXE TR~ 700 ORERIMBFHR S,
EERAEDNTAHSEANTH L Z bRl EETH D Z & BRI DH(Fig lo), £7o, EHES
[~ O NEES) & FERE S A, FII7R L CIEEFED RV B 512 5.0 L Erholzolzxi L, #il
PHREIZIE 1.5 B0 & D=7 3 0 B 2 DN EERR S 4LT2,

[1] npj Flex. Electron. 9, 25 (2025). [2] Nature 614, 456—462 (2023). [3] npj Flex. Electron. 6, 78 (2022).
[F4t%] JSPS BHF 2 (JP22K 21343, JP23K26077), IST KK AIEFEIPMIMI2 ), BLHFKR AR
YW —F 7T Ak

M Conventional
(a) (b) e (©)

240

80

60}

40

201

Conductivity maintained rate (%)

120

0.5 1 2 a0
Film thickness (um) Angle (degree)

Fig. 1. Photograph of a cyborg insect with a body surface stimulation component. (b) Conductivity
maintained rate by adhesive layer of wiring film attached to insect surface (Conventional: resin
based, New: SEBS). (c) Polar graph of position transition from pre-stimulus to post-stimulus in 6V
stimulation.

0
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8p-S203-1 HEOMISAMIDE LHELMMAL WETFHE (2025 BHAZ RAFrY /SR 8AVF1Y)

FRERAEELOEN M SaL—Sa
Simulating Charge-Separation Dynamics in Organic Thin-Film Solar Cells
BRF', OB &'

QST !, °Takatoshi Fujita'

E-mail: fujita.takatoshi@qst.go.jp

ARG E 31T 2 CBA BRI, RIS KDk FERR, R —/7 772 =R
1 D JEbE R & R AR ENCTIRRED I, & 512 CT RENSDOABF v U 7 AR E W
BHOFHEP DR END, TN 6 OBERIZRFERES A T2 23, K7 - Tu—77%
IR CIRICEF I IIE T & OB & TRIFR 3RS RIS Ko THFE S VT E 7228, bR g o> it
T &3 7T v & OGBSk 2 BIREICBEfARE 2 2 LITAS TIERW, D7), R EE
BROFBRZ LR LoD, 536 7T v L OBR AT FIREe BlEs - SR FEORED KD 5
NTnsd,

TerlFznETlo, HFEREREHE L BFX A7 I XEERETH LT, AL T
HEHRICBT DREIREED RIS R 2 L— a VA FAREL T ORAETIEEZHE L Tz, &6
(2T T, R IR BB B BB D RF I FE B 2> B 43 SIS & AR T IR AT RE 2R L HAEEE L T D,
ARFEF TIE, PZHT/PCBM 7 L RaifRIC LT, i Fifits L OEM OO X A 77 2%
it L7 R HET D, RS, WERINANY PV EZESEE T2 LIk, Bt ex v
UTDEAFITANGHY T T M ED I DI END 0 ER BN L, o, N7 -
T =73 IS DR IEIN DI A F X 7 AN BB A 7 A& L<AHE
THI LML, SO, EFAREEORRA 7y — 12 BB T 510 ORkiTA L LT, B
MIEZ A LT K& A F X 7 AyE & Marcus-Levich-Jortner BR5a % 0f FH L 72f#dT 17 -7, €D
AR, T RAF—0 CT RN 1 AEEE 2 e § D8 & L CHZEARRE 25 Z L6
T2z,

[Z% 3CHK]
T.F., T. Hoshi, J. Phys. Chem. B, 127 (2023) 7616.; T.F., M. Nozaki, submitted.

(c)

(b) 1.0 T T T T :,: 0‘2 1 1 1 I T
- Ex g e
o 08 CT s 5 0.0 [y, e
[ &) 4 LR v
© | 0.2 W -
s 06 - 5 1 -‘«}f
5 o -04F Ops |?;’H‘ B
— 04 - < 0.1ps !
o = -0.6 1ps - \ | 1
g 0.2 |k - 2 sl Sps I i
c 10ps I
0.0 1 1 1 1 E 1.0 1 1 1 | 1

00 05 10 15 20 25 30
Time (ps) Energy (eV)

[Xl(a)P3HT(FH)/PCBM(ZR) 7 L o K D&, (b) Kb (=0)1% Dbk - (Ex) R & CTIRHED population
dynamics. (c)EJEWIL AT kL.
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BrOYzalL—YavEfizAVV-BEERILE - EREROEH
Understanding Self-Organization and Electrostatic Phenomena
Using Various Simulation Techniques
(¥) JSOL® CBRG BAR *
JSOL Corp. !, °Koji Okuwaki'
E-mail: okuwaki.koji@jsol.co.jp

BT« A AT L7 hr=J AFFITBWT, 51 LUl To H OB LSS IG A X8
DEFRIZT /S A APERE D) B EFHIEAE T 2 HERRE TH D, FRANT bER# 22 0 HrEkdfi
NS TWDEN, SRR EZINET 57200 I 2 b—y a UHINOIERABEIRF SN TEY
—IBARHT ORI DIEH, EBR TG DAL WIIE O AT B O 70 0> — L OFE H
STW5,

JEA - 3 LRV RIEE ROV 2 L—1 3 VTREMR B O, =2 — b OEB) R
U > THFEB ORI R ZFE T 20 FE1 )5 (MD) Th b, - HAL CEB AT 5
2JF A MD DIED w8 2 5 BRI OBE0 2+ nm 28 2 5 55 R OF 2 BED TR
JRFZ R & L TRBT 2L MD CH BRI BN - HORRL B ) E R S D, &
D7 BRI A B L2 Ad, BB IR R AR U CE RS & BT 5 2 & b ATEE
B, BIZS U THEER Y I 2 b—2a y FEAEWSIT LI ENEETHDH, AiEHTIE

FREHEAN om A E LT, IRE EEA~OESEINC X DML R D Ao BT (X 1),
AR EL 22X & LT ABEOR L~V DR MEHE (X 2) [1] Z#H0ICHETETH D,

. BHEING X 5 i E OMFLIERL

[1] https://www.jsol-cae.com/product/material/jocta/cases/case A49/

© 20255 [CHMEES 100000001-175 T19



8p-5203-3 HEOMISAMIDE LHELMMAL WETFHE (2025 BHAZ RAFrY /SR 8AVF1Y)

B X BRI FHEIC K DBEEERFEDOA RS 2 FEHA
Operando Observations of Liquids and Solid-Liquid Interfaces Using Soft X-ray
Absorption Spectroscopy
SFH! ORI FAR!
IMS !, “Masanari Nagasaka!

E-mail: nagasaka@ims.ac.jp

2keV LA Ok X #REEMIZIE. 803 (LL, B, C, N, O, F 72 £)D K #%<°1%E %4 &8 (Ti, Mn, Fe, Co, Ni
72 EYD LBSFEET D720 8 X BROFEEWIN % 1T 2 8 X ARR I H(XAS)IEIL, Btk 4
NIRRT D IR0, A8 & BT 1 0N RIS HERE 3 2 AR S5 IR 0D T 3R I K 72 T 1 IR BEARAT
EITZHRENRH D, LPLARBND, 8 X MAKKOKICHS WIS Do, RIED XAS #l
EIEZNE TREETH o7z, Foxld, MRIKE 2 2 Ko SisNg (100 nm JE) THEEe iR A& /L 2 B 563
% &R, RS O RS E S HIETEQO0 nm ~ 40 pum) 2 A0 F I BT 5 2 L T, iRIRO XAS JIE %
EH L7z, ZHICk v, Hx R0 s TRMEEER 22 LI, WRT OMBEKSRCER
(B SIE D AT 2 K XAS FHU A2 HEE L C X 2[5 1, 2],

ARG CIE, XAS JIEIC K AKEEEP ORIV T 1 V) & REER DB IRBCBL A IS £ i~ 7
WFIERR 2 8T 23], N K Wiz W CTEJBFER OB DEFIREZTR~D & &8 — &
N O[O R ORI IEZ EHEFRD Z N TE S, BT, SEESER~OEBL 1D
BNAEIEIZBET 2 ARG OND 2 LN oTo, o, XAS O FRFFE~OEBE LT,
A7 1 KR O~LEO N K WU XAS JIEEITV, # 2RI BICFET D20 ER
JRAFDH3EEL T, ~NAEOEAREBOLAE RENTAROND Z L2 R LT,

Flo, Bex 3o FEFER L N R A A G DE D 2 & T IRIKD XAS A7 b Lbin
O, POy FEMAEERZFHEMICHSTWD, RHEHTIZ, 78 = F Y LKERD O K I
Uit XAS AT MV THLND V¥ —FRE—7EEN, 78 b= MU LHONLKICHERT 5 Z
EERP BN LI R 2 W3 5[4], £ LT, maFRFE~0mE M & LT, 0K Wt XAS
BEIZED, A=)V EKITIFTAETH LRV A Y T AT 7 VAT I KRB, AZ ) —LK
SIRICIT AN & 72 2 LB PRI R A TR~ 72 [5]. @ F8HO—E 280 W NEkhE s ik O
SAZ R Y WD XAS AT [V & OEHRIE G FIREIC 7 2 72[6], PA_ LD A A
ZZHWT, ERAEICIET D IEE EHED D AR O KFEE 2 i~ T AP b & T 5,
[1] M. Nagasaka et al., Anal. Sci. 36, 95 (2020).

J

[2] M. Nagasaka and N. Kosugi, Chem. Lett. 50, 956 (2021).

[3] M. Nagasaka et al., Phys. Chem. Chem. Phys. 26, 23636 (2024).
[4] M. Nagasaka, J. Phys. Chem. Lett. 15, 5165 (2024).

[5] M. Nagasaka et al., Phys. Chem. Chem. Phys. 26, 13634 (2024).
[6] M. Nagasaka et al., J. Chem. Phys. 162, 054901 (2025).
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RBE-ER-1 74 VEUEEDERELEISHT H5KP XAS &Yttt
XAS in Water and Property Analysis of Ion-Responsive Coordination in Lipid Bilayers
EREREX 9FH2 JSOL3, IHKY EREEH
O 5!, R B2 R WK £RA &S, FE EE!

Toyohashi Univ. Tech.!, Inst. Mol. Sci.2, JSOL3, Rikkyo Univ.*, Univ. Tokyo’
°Yu Kinjo!, Masanari Nagasaka?, Koji Okuwaki* 4, Yuji Mochizuki* 5, Ryugo Tero'

E-mail: kinjo.yu.nx@tut.jp, tero@tut.jp

AR —EE A AR R & L, WY - V7 OUBEOKISS & U CHRET 5, Bl
BEVESY T8 B AR L U O 08 —EmBIE Y X~ F U 7 AL LTOREI 2D,
A TV BENET D Z & TIROFEM A B EOME - ENELT 2 Enmb5nTW5,
L, WREIRIRIEICIST DA AV EAL D FEBRAFEIEIZ D 72 <, Z O BEAEH O VTHESL S
TR, ARBFFETIE, K X BRI YEIEXAS) N Z W CHRE “HE B~ D A 4 BN & O fif
% BiE L7, £ DIk XAS AT bV O] 4 85— BRI FE TR O 7= AR 2~ 7 |
S L e URRGE U7, IR ITIKATE Lo A A VBN OB LS BRI 2R B VEIC 5 2 55088 %, ot
BB HOEEIE (FRAP)EIC & 0 IEBUR B B Rl L 7=,

1,2-dipalmitoyl-sn-glycero-3-phosphocholine (DOPC)DHZIEAE'E 7 ¢ /b MZAEME (100 mM NaCl,
25 mM HEPES/ pH 7.4 [NaOH))Z il 2, #t#h & BE A 21T VS 7 VBRI 2 i3 U7z, Kk
XAS FHAI A VI BRI & AR 2 Tl S, NV VEEIRIC LD B VNEBED SisNg BIZH
J& DX RIS —H#E B (supported lipid bilayer: SLB) Z/Ef L 7=, XAS W& L0 B F0F9LET
UVSOR-II @ BL-3U TYT\, {EIREDOE X % 100 nm LA FIZERD 527 - 535 eV O#IFAT, 2 1-ElIf
DEEZZITFIT W X FRAFHAEE 35 °C, O-K WU XAS #Hll #1772,

DOPC-SLB @ XAS A7 hAVHIEMN S, 531 —533 eV ICIRE H KON NS S, b % PC
FTNOY CEEEER KD 2 5y & VIR =V EER R D 1 AR IR L72(IX 1), Na'RE[Na]=2 -
510 mM OFEFH TRIE ATV, A —2 O - ([NaT(mM) KT (mM)  [Ee,
P O I (T KT L B L R AT R 1, e o
FMO-DPD £ Na* B L O Clr' & &te/kF o
DOPC [EaERElLL, V=2~ 7
WX OB FEERDEZ S EICEE LY R
KOEFEONFRHL A7 M VOMEAE, 5
fER L X<~ LT, KHFEIE F CHUS L7- XAS
AR PVTH, [KNKFE LT E—27 D7 b
DB ST, NatlZ e _CTE b/ hE o Tz,
TNHOREREY, K XAS IZHEASWTRE Sy T e L el
FOA AR T CE 52 e Rl gy[] = M =
oo XAS AT MV CORIRERIFIE L, 1) Fig. 1. O K-edge XAS spectra of DOPC bilayers
PEFEH OB IZ SV T S AT 5, in various [Na'] (left), and [K*] (right).

[1] M. Nagasaka et al., Anal. Sci. 36, 95 (2020). [2] H. Doi et al., Appl. Phys. Express. 17, 055001 (2024).

Intensity [a.u.]
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R—ILINTERZRA W =IRE=5FIROMERFEE
Physical Evaluation of Bilayer Lipid Membrane Using Microwell Substrate
NTT Pt ERERE - BIC Kig #F
NTT Basic Res. Labs.,, BMC  Azusa Oshima

E-mail: azusa.oshima@ntt.com

AR CITAEMBLRICED D SESERUSHELTTWNDLD, IO EEHERETHZ L1TR
HThv, FEKRSTOERZEENICHMT 2 Z ENRERPEL 2o TS, ALIRE 5
TREEAERCR (N (IRRESCIE X Ry Bie E BN OERG i bR S, b5 - BB
BEOHEN ATREZR S /e MIE T L Th 5. MIaN TIIBIENE LWBIG 2l L, Wisg
ELTHEmETHILEMTED.

AWFGETIE, FHPRIR— UG 2 M L7225 & A TR A LA G R 5 2 & T, BRREREIC
HERFCE D REME L, OB X DRI OFEZ1T> T\ 5 (Fig.1). ANTLIEEH DU
DM Lo TH A2 B, AL E ERIIHERANCEAE L TE O TEEE nm OKEE N L THF
FELTWS., ALEAZ#RTHIEES T 1o 1 DITEEm 20 58 L <0, HFh & 5
ZHREIERE L TRV TV D . ZOIRES T OMGFIER AT 5 2 & TALIKOREEZHEE L,
ZIVE TIC A TIEAIERAEE OB T A L 2 OFAREIC OV T LT E 72 12 MR mm
JSTIHNEE 7 7 hOET VL LTHAIBE & 2 VAT B — A0 b DFFRIBHE (Lo M) & Afl
FORRE DD 72 D WERRFIRIRA (Ld FH) D270 55BN & RO IR B 2 BEIRE ORI 1T > T\ 5.
TR — )V EMIZTERL U 7o MBI, RSB mhPE D @y Ld R EICHFE L. L
L, FHFFHONTEOR ZIZBI LI L > TE LS HT L 25, HFHOIZE A ED Lo FHICE
b L7, 1R RIZ7c o THFEIZ Lo AMERTT 5 2 LICHB) LT 3. RFBEEIC KL D

%%'ﬂ:fi aj—VG‘fcﬁ < ) %*}i@j}ui 4 @HEE@;‘%EEEK c]: D TAIH%@ Freestanding area
NOIFE DAL L, FHFEICHT 5 LolLd MOREZ e

sio,

W RIET T ERB DL o TETHEY, ZALDMLIEAT
WA REEHI T & L C s T2 R LT 5.

Lt B4 FIEOFE TN & HICHEIL L, SRS
DEEIIEE D = & C, AR OEMEERE R R LT v 7
7t A CHERR < IR ) FISEHE R O BB A T i e T A oo A

Bilayer lipid membranes si

5. HERR & 1R
1. A. Oshima, H. Nakashima, and K. Sumitomo, Langmuir 35,
11725 (2019).
2. A. Oshima et al., Langmuir 38, 5464 (2022).
3. A. Oshima, H. Nakashima, and K. Sumitomo, Jpn. J. Appl. Phys. 59, 027001 (2020).
4. KISFEML 55 68 IS FHEL TSR FANGEZS 16p-221-4.
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14 VB BITHSREBRBEREATVIVEE
Vesicle fusion induced by membrane potential formed by proton permeation
EERIK, NTT WEERS - BMC?, =ZEX3
HE RFE'!, K B2 B 8K° Hb Hv2, BRE!, &K b=
Univ. of Hyogo!, NTT Basic Res. Labs., BMC2, Mie Univ.?
Yurika Inoue', Azusa Oshima?, Kanta Tsumoto?, Aya Tanaka? Akira Heya!, Koji Sumitomo’

E-mail: sumitomo@eng.u-hvyogo.ac.jp

IR A LA AN TV RSO R 2 ) HERIRETH Y | fe A 1 = X LAORIICIEY
B AT LD EMRIA S E TN D, AR OB 1)1 T e A% AR 2 i S
THITIE, BEREE Z HIE U B T T L R NI T A Z E N RAIRTH D, AR TIE, X
VI VEL D pH Z S5 Z & T MELUVICNE L7z DNA ZEEEIC L > TE RV 7 v
(GUVYNEBIZELY iAZx, & DNA T 25 2 & ik iz,

X U7 &5 LUV (3l Y VIR % & T DOPC : DOPS = 6 : 4 THE L. DNA(~100 bp) % &f
A L7-, DNA %#%IFHt% GUV (POPC : cholesterol = 8 : 2) (2% DNA 433K FluoroVue % £f A L
7z LUV & GUV OWNEIRIZWT LS pH 7.4 ITHEE L, 2Dk, SMEO pH 2 FEPEICZ2 b S E 72
(Fig. 1), pH7.4 DR T GUV & LUV ZiBA L7254, BEI3E Z 53712 GUV NI FluoroVue
DENIT A ORI (Fig. 2a), — 7, IME% pHA.0 IZZE{b &5 &, GUV NET DNA & 56
L 7= FluoroVue M Y3 feR8 4172 (Fig. 2b), Z4UX LUV & GUV 23@4 L, LUV IZE A ZIT
V72 DNA 28 GUV NIZHELY JAE AL T FluoroVue & KUt L72 2 & &7, GUV OIMEDEEMEALIZ
D, 7'a b EEEE LT GUV NIZHA L GUV IEEmE A EICHET S 2 & T, ABWMEm O
THREZFFO LUV L O EMEE SN & EZ 2 b D,

R NWANED pH ZARIZ K o TR G % 6l © & 2 AIRBMED /R S L7z, A% G 2h= o4
PEZ ) L&D 2 & C/MaEE T VO AE BT,

(a)pH 7.4

Fig. 2 Confocal microscopy images of GUVs mixed with LUV that
Fig. 1 Schematic of DNA transport from LUV to  encapsulate DNA at (a) pH 7.4 and (b) pH 4.0. GUVs were labeled
GUV by membrane fusion. with rhodamine (red) and DNA was stained by FluoroVue (green).
GUVs received DNAs by vesicle fusion were indicated by white
arrows.
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S FHEMBEERATRICK T 28BS FELEE
Machine learning in molecular interaction prediction: challenges and outlook
(B)E:E /L', BKRE i, OL/F EF!

Rikkyo Univ. !, Taisei Watanabe, Syuki Otsuka, “Hideo Doi'

E-mail: hideo-doi@rikkyo.ac.jp

[FF] S rEHEERAOTNE,. 2< 0SB TRETH D, I, AISE, MEEZ, BRETRZ
DB THD, b DB TIHE 2, 5 FHHEEER TR LTV D, FilzIE, AIEE,
BREERMY TIE QSAR (ERAMEETEMEFARE) W Hi, X o378 - Vv FEEER T
RO EOTRIRL, TS ~D o+ OWAEZFE AL TFWE OB Y A 7 25 i3 A b T
W5, MERE TS T BB S TEI NI E Y 2 2 b— 3 U2 X > THEIOMEE O FHIeH
BOMRY, HREDON e E3MThh T\, TNOHHAEHOBIIE, EROE HEFFHERE
S TR\ SNDHEAEDRLZONR, WTNOFEL DR IR P5HT20, 3 A FORRER
FBLL LT QSAR X F 15 CORENNETH D,

P, B OWRE S ENE L, T BT e —F PR L TETEY ., BRI
FELLWNWZ ETHD, LhL, EbobMaTr—2 & L TRBETIVUITHREEN L2350 2
V) T EITEKARE L THLVWHEOEETHS, 2, S TONEZHMEMICRET HH 0
ZRLIR T L EOY, FRlilk X0 0y RO BEVER 2 BT S48, B B oA o
WMEBIEMICEH L TV D, OO FIFHZ<HAEINTEY ., RATHEROELED
T, MERBT 200, THKEDON EIZFHET 20130, HHMEERBT 272D OLR1
ELTEDLIBRBDOBFIET HDNIHIE-E D Lign,

Z T, ARREETIE, HTFEMAEER TINS5 THORR FICERE S TH, a2tk
T OREEATV, TRNEER RICF G Uil 05t 3 2 &2 & OFHE 24T 5.

[Fia] o r A

TER O T B9

Table 1. Descriptor description

Name Description Purpose
%R 72 BT B A

WHIM [1] 3D structure, symmetry Classification of 3D structures
XEWNEL, HEE

GETAWAY [2]  Molecular width, 3D structure Structure prediction
FAREFE DFLIR 1 % Y

RDF Radial distribution function Structure similarity evaluation

£, ThbHDR
WA DORET HWBLECHIE, £ OBROMMHIR & 2B L7,

[RER] IR L7zl 7o >—Eid Table 1 IZFLH L TV 5, BRFE SA7ZiEb 73R > TH Y |
T AEAER OFLR 1128 L2t 703D N2 &R onoTe, £7o, HAEHOH T, n-xtH
HAEMZ: E DT FAAHAEE TRV AEERICKT 25 7372 n 2 L vbho Tz,

[Z%3CHR] [1] Todeschini, R.; Gramatica, P. The Whim Theory, SAR OSAR Environ. Res. 1997, 7 (1-4),
89-115. [2] Consonni, V.; Todeschini, R.; Pavan, M., J. Chem. Inf. Comput. Sci. 2002, 42 (3), 682—692
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2NV ED N SHEEROBITIZHE T 5ZEREDOBEMEDOER Y A
Initiatives to automate the assignment of residues in the analysis of FMO
calculation results for proteins
SIEKHE L (¥R)ISOL?, BALERER
AR L, LETEE L, BEpAAR 12, EAhE LS
Rikkyo Univ.%, JSOL Corp.?, Univ. Tokyo.?
°Ryohei Yoshine!, Hideo Doi!, Koji Okuwaki'?, Yuji Mochizuki'?
E-mail: fullmoon@rikkyo.ac.jp

[F] T4, MEERZ A T 27 A2 BT 572012, HIRSFEAMM-MD) & 7 5 7 A v K
S FHUEIE(FMO)[1] 43 HE L, MG 0RO 4B LB - SR B ERMHT 23T i T
WET, FMO JETITRIREE BN S, XTF FEEGERT TOVR=VRFEE o REDOMT
T T AL NBIEATOVET, 07D AHEAEHT X —(IFIE) DT 3 L7 2R L & —
BL2WGERH Y T (M 1), AETIE, JRK LD 7T 7 A MERO T VR = VgD
AR A AEEST 5 Y — L2 B35 L. FMO T 0=k & B APEORIZ Bfs L E L7,

Fragmentl Fragment3 Fragment5 Residuel Residue3 Residue5
R, 0 Ry 0 Rs R, 0 R, 0 Rs
% ﬂL }N{ %k 0} I\I\)k {\}\)L 0"
[ i\
“H;N &) ~ N AN N . N . N
’ H H H H é H é H
4_1—&.____0_ _Ry _ _ _O_____ > R, 0 Ry [}
Fragment2 Fragment4 Residue2 Residued

LFMOETD T T 7 A v by&l(fe) & 7 X IR B AL () D o

[FE] WA= VBREPHAEERICEE LTV D ATREMELZ . =L — - FEREE - Frfctko 3 2
FIEOSWTRaT 7 LE L, i L7-M#iEIL, GROMACS[2]T 100ns ® MM-MD ¥ X =
L—3a UEITV, Ins T EICHI 0 H U724 101 9, =3 L —§HilciZ, ABINIT-MP[3]
IZL % FMO B R CHEONFFEM A= L X — L EMBE L X — D) E % | BiRERS X
OFFEME DRI 1T, VR = ViR & B2 AR O FREE DO P & AR R 22 V0 E L7,

[##] 4 [E%. Chignolin 35 X O* Betrixaban-FXa @ A1AD 2 RAMRICT A Mgtz £ L £ L
Too RV —IVOFBVEERFET 5728, MOE[4]% H\ 7= B FRERR & A — U X 2 fifdT il S & b
L7z & 2 A, MOE THR = VEFEOHAEANRBE SN RTOT T 7 AL h_2TI2HED
T, RV = DAATPEmWZ LRI E LT,

[B#E] AF7E1Z JHPCN (jh240001, jh250002), & {F ) (hp240030, hp250014), #5 L N2 SFR @
XEEZTE LIz, £, RAY - ~VARAVYHEE v ¥ —OFBERICIE, Tt 2
Wz £ L,

[SC#R] [1] Y. Mochizuki, et al., Recent Advances of the Fragment Molecular Orbital Method - Enhanced
Performance and Applicability, Springer, (2021). [2] <https://www.gromacs.org/>.[3] S. Tanaka, et al.,
Phys. Chem. Chem. Phys. 16, 10310 (2014). [4] Molecular Operating Environment (MOE), 2024.0601
Chemical Computing Group ULC, 910-1010 Sherbrooke St. W., Montreal, QC H3A 2R7, 2025.
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HRERHRICETEIRRESIaAL—2a DI —T L4
Interplay between Experimental and Computational Approaches in Neural Network Research
RALKERE !, RILKBET 2, EILX AIMR®
Ol A3, PR R0 12, FE BSOS, (EBR KRB
RIEC!, Grad. Sch. Eng. 2, AIMR?, Tohoku Univ.
°Hideaki Yamamoto!~3, Nobuaki Monma'?2, Ayumi Hirano-Iwata'~3, Shigeo Sato!?

E-mail: hideaki.yamamoto.e3@tohoku.ac.jp

JER I I T D BRI SE O EEMEI IR T L VRSN TH Y, Hodgkin-Huxley (2L 51 4
F ¥ RO THRR, Marr-Albus—FHERIZ X 5/ NMOEB) = EHEGROMFE AT L L LT, HE< D
HENBTEOLINTE., BFICBNTY, ULy h=a—FxRy NT—7 ZHWZ KKK
B OERNEE - BISHEOTT U2 L[], ¥ 2 b— 3 v EEHERFTE & EBRIFZE L oA
VHE—T VA ETETREICRY 90D D, L UEBTIE, SHEEER /A 4 E 1IN EHEX
v bU— 7 IR L CTEMET B A O IEK 2 5T T L & U CRlik 95 2 S IXF S Tidde
WIEAEBHEUN.

FERRRIFEAFZEICR T D Z DL I X vy v T2 MO A L LT, Fhoxlx, HHEET LV E %
(269~ 2 Ak [l A I & RSB 2 I CoA— 4 — A A RIRICHEEE S 2 BN O BISEICHR Y LA
TE(XH 1)[2,3]. BENIZIE, ~qM7aar 7 NTFV T 4 IR~ A 7 afitlkT A A &%
ML CH M Z B E L, W ORIRRR 2 R8T 58 Y 2 — U IE 2 A T 2RI & i
RCTEDZ LR, TNHLDHBIEHCRPIEENRF = BANNA, T T ma—F Ry NT—7
(SNN)ET VTR TE D Z LR E AR L TETR4]. £/, ~A 7 0ifitfhkT A 2 & VT
BRI A O Bspita M A fEH T 2 BT 2 BEIE L, SNN X~ /L a ZHEHET VAo 2ET Y
YT LORETC, BV a— AL I A RIRICHIET S 2 LN EE N — A SR S H
REFRTHDHZEEPLNITLIS]. 20X D BB iREg & AR TP HIR OB AL, i
D7 N—7OE)A % LTH EEEMIC—BIERE L TRBY, #sREEFIICR T 523 mE I 2
=2 a Y EODRHTIZRBETBIIRDRT ¥ VAL TWNDHEZZ TND.

ARFFIE, BRI S (GREK), S8 B Al s
+ ([A), Jordi Soriano #t&i#% (VL mrTK) b&
BITHEDE Lo, ARONEO—HIE, 4L
SERFTE(A) TR~ L T2 T A A EHEOBMR &
A T~ DY, FHTE, JST-CREST, HALKk
FERBEWIEF R 7 0 P = 7 MFEOREIC
S HLDOTT.

[1] J. Pemberton et al., Nat. Commun. 15, 10913 (2024).
[2] H. Yamamoto et al., Sci. Adv. 4, eaaud914 (2018).
[3] H. Murota et al., Adv. Mater. Technol. 10, 2400894

(2025). X .
[4] H. Yamamoto et al., Sci. Adv. 9, cade1755 (2023). REERT OB R SRR
[5] N. Monma et al., Neural Netw. 184, 106967 (2025). 1. BEAEEREROBRERFORMSE [2]
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BFOZaAL—2arTRDET/ N FT D FHE
Molecular Mechanisms in Nanobioscience Explored by Molecular Simulations
BEXKET'! LK (ki
Keio Univ. ', °Eiji Yamamoto'

E-mail: eiji.yamamoto@sd.keio.ac.jp

I, 7% (MD) v ab—ya i, ERGTOXAF I 7 ACHMEERE 511X
IVCRRHT T 28 e FEE L TUAKAVWLRD L) ICho T, ERERAMET 20 T2
—VOMAEG 252 &T, BEREMIZORNS., 5T, EREV I 21— 3 DORIC
I, ZEMI - BFRRZR A S — X vy TOMEIRE U CTIFEIEL, W#E OB L 21T 5 72D O F{EH
FENEERIREE 72> TV D.

RIEFTIL, BRI S N7 EOWR-ARBERS, TFE 7 v—7, A&y T /7 A
T LR ERRA RRRITH LT, JRFETANLREUEET L, A Y A7 — Tl 5 2R ER
MD ¥R alb—ya VORREBBICOVTHERT D, B, FRLEDOA =T L AIlER%
BTRBD, Py Ialb—ra BN 2 A" RO R T TEENZ OV Tilim L7200,
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BRMBERTF FERAWVEI S 7z o REBHEEDE U YIEH
Self-Assembled Peptide-Based Functionalization of Graphene Interfaces for Sensing
RREEKX! CRK #AFE!

Institute of Science Tokyo?, °Yuhei Hayamizu

E-mail: hayamizu@mct.isct.ac.jp

T, 777 2 0 R0BRER N2 A K (TMDs) & o7 “Rkot(2D) )/ MEHE., & D%
BARER G NS, TL s b u =g AR ) RN G T ) u DI BIT RIS
Y F 74 —LE L THEREZED TS, FRZ, AR hanFRRICBIT 2 ZTHIFOR
DEEV EEHIT, D 2D B E AR+ & ORI 2 AAER ORSH 2 BEfE & HIH 2
REEMEZE L TN D,

AFEHETIX, B M E~T7F R Wiz 2D MR IE CTONA F—F /7 ik eI 58T
FEOBRZMENT D, ZTNHOXTF X, HFRFNIEY 2D B E CRIFIL > T2 18
~L HOMHMME L[1-3]. REOEBESULFERT 3 v L0RIERE (pH, ) 1006 U CHEAHEE
REREZENCEL ST DB 2RO, Fxlx, 295 LeXTF REHRF~I v & D
JEr A QAL ZFIR LB, 77 7 7 4 NRECE T 5 EXUL AR 258 L2130 [6]. MR
SRBEBM LT F REAWZT 77 2 B0t P ORIFRICREI L, @R - B E e
UL T EERLIZ[T8], FRC. BV TN FREREERJNES L LGRINT S 2 LTk
ILTEY, ZIUIEkRA Y o ORRZ B2 HMERETH 5,

AT, =7 hr=2 A et Sk, EXUEFEECA, 2FEFe I a
L—ya VKD REEEOMIT b D TR SN TEY . FEREBGROA v ¥4 —T LA BAS
BOERICAARTHLZ AR LTS, KEHTIE, ZALDOEZANT Fu—F 2@l
J o Bk Fl 2@ T, =Ly hr=s R LS
J A F ORE RIS BT DB B A L2,

(%7 3R] :

1. C.R.So,etal., ACS Nano, 6 (2) 1648-1656 (2012). ( ﬁ’ ! P

2. P. Li, etal., ACS Applied Materials & Interfaces 11, 5 LN .
20670 (2019). _ \\KG@Q’ o

3. Y. Hayamizu, etal., Scientific Reports 6, 33778 8 catls Y 'LA g
(2016). ' : ,

4. R. Ccorahua, etal. The Journal of Physical
Chemistry B 125.39 10893-10899 (2021).

5. W. Luo, et al. Nanoscale 14.23 8326-8331 (2022).

6. M. Sugiyama, et al. ACS Nano 19, 14, 13760-13767

(2025). .
7. C.Homma, et.al., Biosensors and Bioelectronics, 224, ; . | —
Fig. 1. Schematic illustration of a
115047 (2023). tide-functionalized £ £
8. Y. Yamazaki, et.al., ACS Appl. Mater. Interfaces 16, Pep Ihe_ US_C lonafized — surtace ot - a
1856418573 (2024). graphene biosensor.
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ENRAIZ & S S HIROEEHH &
ERHGEILEXCTLEUYADIEA
Morphology Control of Composite Thin Films via Printing Processes
and Practical Applications in Flexible Sensors
WikXT KFiE &L
Yamagata Univ.

E-mail: tokito@yz.yamagata-u.ac.jp

P, 1T #2225 FOBEEMITR ~ BEo TS, FEE, mlnE ., miEEk. (K=
AR, FIUTHNZ T, BT A B IE 7 e A NME B A Ch AT ENRRDHND LT/
S TET, AFEHE T, BREEAMMAMROEIRNE, BIRMIZIZ, AT 2 v DWNEAZ Y — U HIRNE
O IR (A7) DO a1 A il L 743 6 I R MR O A e Z b FV 2 5
BT Lo 7 s OER BROZEOIEAIZOWTHEN T 5, B ox 7Ll Tt K
ML E Tt T2 e, BAH T BIORE A THS,

B WEBL, RAMABIE S AN L2 DG B BE A BRI SR LT MRS VR D DAE R LT, (REW
IRARAMA BT, PDMS, SBS, v —2AF )T 7 A3 — HEUM NI —R T Tv 0, 7T7 7
ANEE TS, MEOR G DRSO, RBE ORI, MIER Y 2% TR$52L T,
IO IB L ORI OI7 G2 §iliH 95, £7o, EMRbEIRA 72 W FEk7eHRlET7L
XU T NVEMRITIERC T D7 A— VEIRIDOER T a2 75 Tnd, Fo, B HEEIZEB W T
BAEEA 2B E T 5L T, SBRLE MR FIREL 72D, A RO RE A/, 200
L A — VORI BT R S T2 2 AL O R E I 250 J/n A OETIvR
RN RSN 3D K, /7 7 A/ 3— BB ) — A SN 2 AL &
REThDH, TOBEFELETL X T )Vt Fig.l ITRT, o, ZNOLDOH MEEZRFET 572
HOTPIEHEL T, OR Y hDZ Yy S —(ZEIE L& BN D,

Figure 1 Morphologies of conducitve composite thin films and their robotics application

HEHL: . Jpn. Soc. Colour Mater. 94(8)(2021). Adv. Mater.Technol. 6, 210073(2022), ACS
Appl. Mater. Inter. 14, 4, 5721(2022), Adv. Eng. Mater. 2302031(2024)
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HEXRTL—Z#AV-H#T/ 1 AR
Development of organic devices by using electrostatic spray method
MR #EX  (WREX
Norio Onojima (Univ. of Yamanashi )

E-mail: nonojima@yamanashi.ac.jp

A TIL, FR KK T TOHEX T L—2HWTEHET A ZBEICHOWT, ZhETIC
BONTERBLOZNNEDORELRND. HEA T L—ikL, U UHcEmEEZEINL
TR Z W 221 U TR L ICHERE S B 5 B TBHE TH 5. AT A ADBAFEIZIE 2 >
DT T —=FREZ LMD, 1 DIV a7 EREROEER TILEB AR AR AR O TIXR
fillZ2 5 TIEOT e —FTHY, 65 1203V ar T AL AT ok AWM T e —FTh 5.
AIE IOV, AHCERMEN, (e, BLXORS F/ARY ~—7 Lo RIEOEER T L —HEFfE
(Electrostatic Spray Deposition: ESD)$5 X O OFET OERI 7 v+ 2 \ZJSH LIk R 2456, 22
TIE, KEFEICHRET 2720~V F VY FE— RO ESD ZlVTW5S, EBETIE, Ny
vR—vay, myF S, BLXORHY R—E 72O GhR%. BIRER T, fEAT L
—EEHWZ F—E U 73T ATE LY, B2EREEZHANTWDS . HEA T L—2 fW 7B
HEEEIRNCOW T BT 5. EEME T, U o PHOBETFICERT I Ica—r Yoy
FE—RDOESD ZHWVTWS. BHIZT U PEHIHINT 2 EEZHME L TAT L—F— FZHil
HLTWD., Fr T~y RREESEY, 727747~ M) 7 ABEEORER « K= 2 S 722F)
WX D8R - TR T ARKERIT A A7 LA OSBRI ND.
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Enhancement of Functional Properties in Polar Molecular Thin Films through Structural Control
AKRTI, CEHE#ER. AFEH, BEEE. aEE—
Kyushu Univ., °Kenji Ishida, Shinya Kawano, Yoshiki Hidaka, Kenichi Goushi
E-mail: ishida.kenji.383@m.kyushu-u.ac.jp

RO BETALFRHRESEEA BIEOHEMEARIC LY . 2k & &L b oA T OG-
BN AREE o TE -, ALTZE %;ﬁ%))%focéﬂﬁlfz@ﬁff& TTEREETERR L, TNHE
BARD 2 WIt/3 It 7ol « FELIC K VARG 77 A AL LTHBRESE 5 Z E 3 ifrS
nfwéoﬁofﬁzék\@ﬁﬁ%@%ﬁﬁ%@%ﬁ_fm%ﬁAﬁéﬁ% FizB T
{LFREE RSO 1 G D722 5, S FWNEEEE BE (2 Rk, %%L/%%NJG&%
) 12E 0 EL ORESIEE R T2, B T OBEERBL - @R bicix, 20 1~3 KkiED
BB HIENEE L 725, A#E T, O TNICRKRE MG — A > &2 L OF IS 10
ﬁ%ﬁ\ﬁ%MW\ﬁ@ﬂmmiéw ERBUZOWTH SHTHZ 2,

WS FO 1 DThHLIZARY 7y =1F v
(Poly(vinylidene Fluoride) ; PVDF)I%, -CH.CFo- Z Mk = b
ET5 1 WimmnTFEETHY :Lw—/ FNIZHFIET D F
JiF & H RS OERBIEEDOEIC LY 5 F#ITx L CTEE
FENZ G -E— A &AL D, if:\ 130 RBRT D

MAGA-E— A > NI, FH FRA23%m L T—FNIWA T A — D
NWETUA(TT) a7 4 A—a v TiKkEb, PVDF iy ”%ggﬁ?
EXE 1 IR T RO, ZFOarTgrA—varbk Xy s 4 e 22l ¢t

FRRUZ Ko TEOMOFEMEZ R T, B TH 1T BERITS
FEEHRA—NV T U AHDa2 =y MEANOK IR TFE—
A2 NH 1 FAINCHT D 72, PVDF OMGHERMEZ O HE  E1 PVDF OIEZEiEE . a2 I+ 4
BHEEAETH D, oF Y PVDF ICCHFBERMEEZBRAIETD —ay | BREBERTON FERE
72DIiE, (1) wiNar7r—A—varzZHl#EL, (2) 4
i FaME *'Jn‘*aaﬁ%%‘é%ﬁé“&ébg?ﬁ)%é T, EXWE
SRR T S A 2L D T2 DI, EEVEM / Sy T ) D
BHRDY L N A FHEEIZ Tﬂﬁ%% A b (o) AE
BT D LI, () Hr A HARER ISk U COEATRLM S 5 4%
N 5, 1 U CTHMME S FA B OBERRAITIT ) PR O i -
Sy FRLIARIE S AR IR & 72 B,

ﬁ*’ﬁi FTOISHEIE L THEFEES v U PEESND

FR)~@) DM - BLrHEAE O 72 B3 Sy [ il

7J:@5§ B v NV HITERE SN DR o E(Pr) & iR o 20 30 40 50 60 70 8
{ETHMERH D, PrdRKEIWVER, #WFEAEAEY, EE/E RRTIERSIERCRHESEon mEn
B —L L TOMEERIIEE2HMICHS (K2), aﬁ@é X2 SEGlHOEREGLIERE D
RFIZ 1L, DRI A TE AW FOMBHE « 158 pr cEBEREOBE
STl & REE R, R/ R R, SRR L O
FHBIIZ DWW THET T 5,
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BEMERSFILY FERAVW-BRILE F S VP2 RFOERGI
Fabrication of Organic Electrochemical Transistors Based on Polymer Blends
RABREL', EIEXRI? SEAKXIS Y2 bFUX* OUK #4412, €#HA— BF?2, BFR R*

3, ABRE 53 Rajiv Giridharagopal?, David S. Ginger!, =vVH Fth?
Kyoto Univ. !, Tohoku Univ. 2, Shizuoka Univ. 3, Univ. of Washington 4,
°Shunsuke Yamamoto', Shuhei Kindaichi?, Ryosuke Matsubara3, Atsushi Kubono?,
Rajiv Giridharagopal®, David S. Ginger*, Masaya Mitsuishi?
E-mail: syama@photo.polym.kyoto-u.ac.jp

(5] BT LA A OS2l T 2 AERIES S RIIARERILT: N7 P X2 (OECT)D
EHEESE S LTHVWLNTN D, BFICEr v VT EOMREIE L IRE T 5720213 F v RVEIC
BHMBFOERD RO DL, BHER LB BRA DGR & 725> T\ e, AT, RN REE
P 971 Cd 5 poly(3,4-ethylenedioxythiophene)-poly(styrenesulfonate) (PEDOT:PSS) 2, JREIGETE
R U < —poly(N-isopropylacrylamide) (PNIPAM)% 7 L > K L7z —7 0t X TOERFIEERE
L. flifi7e 7 vt A CIREISEWREZ 5925 Z & 2lAT,

[525%] PEDOT:PSS /Ky fifZ | PNIPAM Z & L 72 REHRICH L, @A Z3mL, 1RO A
va— N CIRAEEREZ R L7, 2 OB OW TGN & B REERHN 21T - 72,

G & B22] XML T JE(XPS) ———— ——

N1s L L
sTuTrANVAEEERL, ok e —~—— Raof T
= .—O—SZp—O—N.1s ] 4
DI D> THFE - AbFHE 2 bt S 5 7 e
) 2 404 402 400 398 396 < 3 ’
mﬁj\%ﬁ%ﬁg*ﬁ L/7L:o %@ﬁ%\ %ﬁﬁﬂ "g T T T T T © i) SRR {
= |s2p 2 I T T ]
1213 PNIPAM HISEDZEF K4y 23 T§\4_ ]
2 Z o _
R &4, FEARENC A 2 9 22T — . e ’ 1
e 170 168 166 164 162 160 T3 4
PEDOT:PSS HIROD it s A7y 13 S ALY & Binding Energy/ eV Sputter Time / min

L ENHBINERoTc, T2 B, Fig. 1 Depth profile of XPS: (Left) Nls and S2p XPS

. - ] . spectra and (Right) analyzed XPS depth profiles, ratio of
PNIPAM 73312, PEDOT:PSS 75 T nitrogen and sulfur (N/S) of 1:2 blend films crosslinked

BN (CRTES 5 @i % with PEGDE + GOPS.
FINSIER S D Z &R anic, & BIT, FRINEMA A —2 > 7 (PIEM) & W 2T/ A — VA
WRREATIC &0 IEREDEEHZ IS T 2 8 DZEMI S 2 n b L2 & 2 A P TOREEIT 2 < |
LR —H#AR T d D Z & D3 3ino Tz, OECT 7734 AL LTORHliCiE, PNIPAM iRIITTH
V=R FbA VEOTEAUSERBIIRF SN TE Y . ZAUCA TREY A 7 LV FThbEm0VE
TEME & AL IR R (H4%/10°0) N EHL Lz, 25 OfEFIE. OECT £ 1O mEfEhE(L & i 72
BT m v 2 2SI L TR Y . SROISHIAT THER MBI L 72 %,

[ S #k ] Shunsuke Yamamoto, Shuhei Kindaichi, Ryosuke Matsubara, Atsushi Kubono, Rajiv
Giridharagopal, David S. Ginger, Masaya Mitsuishi, Small 2025, 2501927 (2025).

© 2025%F [CRAYEER 100000001-309 T20



9p-5201-6 HEOMISAMIDE LHELMMAL WETFHE (2025 BHAZ RAFrY /SR 8AVF1Y)

FHFE G REE & B ON0S =IRME R

Growth of Organic Semiconductor Thin Films and Organic CMOS Integrated Circuits
HAFMHEE, MO UREL? ONA fi— 12
Univ. of Tpkyo !, Pi-Crystal Inc. 2, “Jun Takeya'
E-mail: takeya@k.u-tokyo.ac.jp

LT AL ZZBFE L, Sk SE LB, B OWEBFEN T AA ZADFEZMHEL . tha
FEEOEITH 1= W ERF DR A FEHTZTHMENR 5 D, FE O8KT A 2D FERML
(MR OIE, MRS LELE A A N ThD, A T, AEEES T4 _Rockls S ¥
it n IR A I LT, BRI A~OEFIZ OV TR T 5,

N RNVERE & ISR ENE NI T DAY T OB E LT, SAREMS T T AFLUF T R
RV PF AT = (Co-DNBDT)VAHE S T2 i - AL, EHIT, KD A = AN A Z—T7 I
Bl 5 2 LI X o THREMIC ZRTHEAERICH ML S 2 FIEE2 RH L[], BRI,
B OB REER Oy FER 2T T 28, BHHO7 L — Rick LT, BERa BB S 872
WO, WREZMIET 2 A — FEBENTIET 2 A — FERIFICRD KO I L T, 71—
REGD A = A F3 A D> B HGEIZ 5 TJE SFRE O AH SR O RS MR A R S ¢ 5, 20k
HITHCES Loy AR R, B 18020 BRI D 5eksioo —WRochEicnz <,
HERT N A AVERE AR D D BT BEEICB WV C OO A ERI R 2 B 5720, AW
GRS EIE LTH DN D[2],

Cn-DNBDT 4311, i i A AL (HOMO) & FARIE 5 A HEGL(LUMO)DH DX v v TR ENT
JLFVEEA LY HOMO-LUMO F ¥ v 7/ NS WA o=y OIS Lo, &
FHFEEZ S FICNE LTS, SHIZ, TAXUVEOBE LM LRy o=y FOBO~
T uREEE L 2D CROT R ERSICEE LT, BAENICE LN BT FEEE R T 57
O, NAEBS Sy MENR _REICabt—L 2y MREFHREACAD N, 7 ) —2 7
WILETREHBOND TN, 10em?/Vs T D RBHEOX v V TIREEZHTH T VAL
BRFEIZAE O VT D [3],

BIfE, 30 cm M O HEEREREE 7 = — )5 CMOS EREIE 2 /KT 25 7 1 & A 05T
ENTEY, 1000 F 7> VAL FOEREAREN 7 ¢ L LEMR ISR STV D, RERER &
FIEROE RS R AV E - BB v — & lAas b, 74 v AREVF—FT 31 2
DR ED HNTEY . T TR EHEARCERAR~O RN S E > T D,

[1]J. Soeda, J. Takeya et al., Appl. Phys. Exp. 6, 076503 (2013).

[2] A. Yamamura, S. Watanabe, J. Takeya et al., Science Adv. 4, eaao5758 (2018).
[3] S. Kumagai, S. Watanabe, and J. Takeya et al., Sci. Rep. 9, 15897 (2019).
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FHRBURZAV—RRDFREEDOER L YL
Preparation and Physical Properties of One-dimensional Molecular Assemblies

Composed of Organic Conductors.

RRBIXZ
W) BT
Tokyo University of Agriculture and Technology
Yoko Tatewaki

E-mail: ytatewa@cc.tuat.ac.jp

[(#=1

T Na =g AT B W TERIRE S IRITF —~ T U T LV ENLE ST IV, SHERET /A AH]
FI=FTFBEDE P HHFINTND, BABEIEEAZIICD LT HERCHME A 50T
ZEMTH2ET 0 F T FEH LSRR SRR RE oMM 2R D T LA ATBEL 0%, TTF X
TCNQ [ZRFESNDEMBESEAIL, BHAF A RE CEEEMEZ R 28RS TERY, ZhbikE
(RO TEAGIZ BT DA ZEBIEFEITAT DI TUNVD, SHIT, MEE AL FOBLE DB IR T BN Z
FRIHERENMEZ AT 5T DB DS RSN T, —T7, F/EE L5085 Tl LERMIE 2RI
BEEESEDAF AR — /LR BRI OBIFE D RO HIL TN D, AF ¥R — /LR DSMas 8 2B 72121k, £
FUBENE - REH AL o TAEIE R RN WL L7025, AT, BRGSO SR RIS M i D $E 5k 2
RHET HZENBRICHE SN TS,
GEED)|

ARBFFETIE, 1ZCDICF T AL AT 2HBAKEERZ AR L, 77720+ LRE
% Z & THEER mIREE AR & 1ER U T, AHEE M 7 O = » MZIE tetrathiafulvalene(TTF)
ZHO. 2 F RKInlOKERH AL E F T VN 2B A Lz, 20 TTF FE Kz VW TERL 724
FHEAA N ORFMEDORIUNTIROTCIR b HEETH U | HAREEIZRET M OMIY N2 — %
BT 2 Z L, REERDBINIREL FET DL L 2R Lic, £/, ZhbogpfEa AL
XAV A FIINT 2 2 & CRRERENEZAE L 572D, Wil L EBREFHEOHBIC OV T B
L7, EBEMMEORIEIX, ¥+ v 7 50 um O&EMEZEE LT
~A FFEMR N THET ) a A NVEERLL | ARG & ELIN
52 L TTRENEZNE Lz, AP 23 Hz, 85 04T ORMAT
T 14 mV BEOEENNEONDL ZERPLNE o7,
ME LT, AR TR LN DT aA v ERAFT v iR—L
RIZISH U 45 BT3B S /R ) 2 il FR 12 B 2 % s
WZOWTHHEI LT, T/ aA L AF vy h—/L RN I HER
ZEEFE L, 18 RIS A M L2 bR LIz 2 A, 4
HIRIHCASH) 2 IS 2 L BB AN B 5T BAEORERE Lo AbM image of nanocoil
MO, T aA I ELWREL T8l L7 b r=  structures on mica substrate.
J R« NATT A ZAFZFTTR2 D,

© 2025%F [CRAYEER 100000001-312 T20



9p-S201-8 HEOMISAMEDE AHE LIRS WHTFHE (2025 BHAZ RAFrY /SR &AVF1Y)

BEREICSBHHABRT/ HRORBE EEFRE

Development of novel organic nanomaterials using nanoscale electrocrystallization
and their electronic functions

EIRAREA, BEHREEMFTEE2, RILRZS T, JbXRBREs, BEXBRiRs
O(MDNEER XE2, RA)I#M 2, ILH®E2 K&, )87, RHBE, 0HEES
Shimane Univ.!, NICT?2, Tohoku Univ.3, Hokkaido Univ.4, Kumamoto Univ.5
OTaichi Oribe!2, Hiroyuki Hasegawal:2, Toshiki Yamada2, Akira Otomo2,

Tomoyuki Akutagawa3, Jun Harada4, Masaki Matsuda$
E-mail: n24d202@matsu.shimane-u.ac.jp

BREE~NO A2 m/NRICI 200, Rt 7n e A2 HEE T2 2 L2 HIET 7Y —v
ALY —DF&ZIE, BEREMEMERIOEEERICEWTOETETHEEL A>TV S, L hblT
FEAEGEICE VLT, BiE 70 R ) B2V X —HEPEEYOHRSHE & S Tw»
%, WAaADEFE L, i - KRR A7 — VAR 2 MEDERINICOER TE % 1/ &R
#E, BERRO 1 DOFERZRELE 20, KAFETIE, FERSKICR L ZZER 02208
N SOREBL 2 HIMNT 52 2 LT, ¥ vy 7o coRPEmEEZTEET S, RET2DIX
fEmEMECH D, BRIPL- e FERAIDIRES NS, @il - B2 7 a2 2038 E L AT
BEFln )= Fr 2777 ) 5= av bt LTHETH S,

AR, Bk i3 ) 7 BRE~DMagnesium(I) Phthalocyanine (Mg(Pc)) @it H AJREM: % #eat L C
E 70, MgPo)lk, BREEMWHDKTDO—HTH 250 FEHize LT EDEMMEEZRT I L0 56,
VAW 7" 1 X A2 ATRE e Mg(Pe) & Fl L 72 FTl -/ fs M Bl B 78 %2 Bk A 7,

7 BRI X 2 Mg(Pe) & Fl V72 HTHLF /7 fE M RO ME LS IX, BB L L CRWIRRIEZ R T
Dimethyl Sulfoxide (DMSO) & Tetrahydrofuran (THF) %\, XFPEME & L &M
Tetrabutylammonium (TBA) ¥i7Z#IR L 7z, BROFER, DMSOZ%Z FH\ 7 5tk T FFEME O
FFEIC X o TRMmEEsNRrol, —J7, THFZ H\W72 5Tk, TBA-BFs, TBA-ClO4,
TBA-NO:D W% W7 GETHOMUMERDOIEKICEI L % (Fig. 1) . ﬁuﬂMBﬂ%mW
72EEITE, ¥ vy 7HICIE700 nm~4 pmFRE OBUNME DS & 4, AZEDEIR I 265 R DY
HRECTH B LRI N, £, T2A VI K o T DR RCTERALIE O HlHEIE I 72 5253
HontkZ hs, MAREEB BT 724 VEPEE L TWE 2 EWRBI N,

136 N MUNE S O BLARFERHE O 72 &, FEHRICIRILIRA & >V a v E H, R D2

Bz Y —A « FLA VEME L TNy 77— G BRI EOME 27> 72, Z Dff
R, TBA-ClOs% H\ > 7 N il TIRENE I 7 — P EBERAAEIZ L S e > 7228, TBA-BFsE
X O'TBA-NOs; % F O 7 /IS i CLIBESE DS DT 027y — FEEICKFE L, ZZFpfiEs X Un
RIOEMEZ R L7z, 2o OBEREMEDE I, MgPe) Rt DE TIREDE IR T 2 L%
ZAbi5b,

WHIE, BRACEINE LA RZEE OBIfRIE D & 2T 24 o MUNME S O ME LS i 72
BREMEICOWTHERT 2 TPETH 5,

[1] H. Hasegawa, 21st Century Nanoscience — A Handbook, Vol. 2, Chapt. 19, CRC Press, 2019.
[2] FFR AR A, 385 IRNIE Y BE-A KT AR £2.(2024), 5 n@ﬂﬁé%m%@Aama

Microcrystals

Y pEEETO6e

|
Gap

Fig. 1. SEM images of Mg(Pc)-based microcrystals obtained using (a) TBA-BF4, (b) TBA-ClO4, and (c)
TBA-NOs as supporting electrolytes.
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PRIERREBEE - T A BRESFOEERR
Highly Oriented n-conjugated Polymers via Intermediate Aggregation State
BRABEL !, KERTABRL®> EiF A BH BE’
Univ. Osaka ', Osaka Inst. Technol. 2, Masanori Ozaki', Akihiko Fujii>

E-mail: ozaki@eei.eng.osaka-u.ac.jp

r B RNIEE LIS T3 7 LR VT URERENEA S TWARWES, TR0,
HEFERORR, FHRARICAETHY . AL THEME LRV EAZ, LrL, ZhAbo
S FAREEI ) 72 R S0V A XAOFRRREHRIL LGNS 5 2 & T, W & @it T 5 S,
HIRIFTREZR BB FAEE LTS SN TV D[1-5], 20D & 9 22 Flp SR & Bk OH AL
K DV RME & BEPE LT, BER & RIR O P RPIREED HMBUTFERIL TR0 . FEMREED /> 13 &M
WAL SNTERE Z R 2 L 3LV [6-8], & BIT, BAAMMEEEIC BV THRHEEERRE 2 Hl# 95
ZET, mEICKE LIEEFMEERATE 5, $abb, FHNREAKIED X 5 (2~ 75+
DAL L TV S HEITIE, MNBIC K DBELMZIRAZIZE A EZT RV, AV A3y 7 itk
WHEIE, WG, FRCAYE — RIS OB 22T ThRSIT %,

A TIX, WEIRIEBIC BT 20 TR 7 1 A L RRROE D, BAAKEGERRICE T D
LR ~— D FELA 7 1 RO TiEm T %, Ble LT, mayFREEEN 2F> K —7
77— g AR Y <~ — poly[2,5-(2-octyldodecyl)-3,6-diketopyrrolopyrrole-alt-5,5-(2,5-di(thien-
2-yl) thieno [3,2-b] thiophene)] (PDPP-DTT) Diifiis, I F S ERFSIHETa—T 1 » 7IEIC
£V HERE S BB 20 5 [9-111,

1] R. Sugimoto, S. Takeda, H. B. Gu, and K. Yoshino, Chem. Express, 1, 635-635, 1986.

2] M. Sato, S. Tanaka, and K. Kaeriyama, J. Chem. Soc., Chem. Commun., 11, 873-874, 1986.

3
4

—_

R. L. Elsenbaumer, K. Y. Jen, and R. Oboodi, Synthetic Metals, 15,. 169-174, 1986.

[}

K. Yoshino, S Nakajima, and R. Sugimoto, Jpn. J. Appl. Phys., 26, L1038-L1040, 1987.
5
6
7] M. Hamaguchi and K. Yoshino, Jpn. J. Appl. Phys., 33, L1689-11692, 1994.

—_

K. Yoshino, S. Nakajima, M. Fujii, and R. Sugimoto, Polymer Commun., 28, 309-310, 1987.

—_

[

[

[

[

[

[6] M. Hamaguchi and K. Yoshino, Jpn. J. Appl. Phys., 33, L1478-L1481, 1994.

[

[8] M. Ozaki, T. Fujisawa, A. Fujii, L. Tong, K. Yoshino, M. Kijima, I. Kinoshita, and H. Shirakawa, AdVv.
Mater, 12, 587-589, 2000.

[9] Y. Yabuuchi, Y. Minowa, H. Kajii, S. Nagano, A. Fujii, and M. Ozaki, Adv. Electron. Mater., 7,

2100313, 2021.

[10] Y. Yabuuchi, Y. Minowa, S. Nagamatsu, A. Fujii, and M. Ozaki, ACS Mater. Lett., 44, 205-211, 2022.

[11] Y. Minowa, Y. Yabuuchi, S. Nagano, S. Nagamatsu, A. Fujii, and M. Ozaki, ACS Appl. Mater.

Interfaces, 14, 50112-50119, 2022.
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The Final Frontier: Confronting Challenges and Embracing the Future of Space
RXES #0 IEE
Univ. Osaka

E-mail: taniguti@sanken.osaka-u.ac.jp

BRIESCT = A THENL B FH~OMEIEIL, HITREWETIIZRY, B2 OFZERE VR A LT
R & b2 FHEN, 4. BEOT7a T 47 E L THADHORNIIAR > T\ 5,

NASA @ PICASSO 7'm ¥ =7 k VCid, 2017 4EDOBAGALLK, #IBRIMVEMIKDIEB 2 ¥RE T 5 7
B, 1 o FRHIEEE O KRS L B COETEL BIE L CT& 7o, HUITHERRTH -2 Z Dk
Bt MEE DR T CO 1 it A EIET S £ TICE o7 23, & LT 2025 4, BKEERHC A
H BRI TEE o Z — DB S L. FH ISR DEERF OB IR R A E o 72,

HmE#t, e TEX 2] ZATTYA 0 THZ 8L, ZIGICh s REZLEET D, AV
7T KB BB W BRI 2 . A TCOREEHR Y. FOERRITTEIET TR L,
HER B DR RPEXEBRRIC DN D, BIZIE. < OMIRENFMT 2H82EF v o=k, did
WHECTHHERREZFHHRTDHERREMERD, 20X, FHIZT TICHOERGFETH D, K
YRV LTIE, BENOEEICELIFH~OW L ML, THRE) ICESEZ Y TTRMT 5,

X AE#HTHOA A—

ZE LR

1. https://astrobiology.nasa.gov/research/astrobiology-at-nasa/picasso-and-matisse/

2. C. E. Carr, J. L. Ramirez-Colén, D. Duzdevich, S. Lee, M. Taniguchi, T. Ohshiro, Y. Komoto, J. M.
Soderblom, M.T. Zuber, Astrobiology, 23 (2023) 10.1089/ast.2022.0119

3. J. L. Ramirez-Colén, E. Johnson, D. Duzdevich, S. Lee, J. Soderblom, M. T. Zuber, M. Taniguchi, T.
Ohshiro, Y. Komoto, C. E. Carr, IEEE Aerospace Conf. 1 (2024) 10.1109/aer058975.2024.10521175.
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ISRYIEF R CEAREDTOD IFHE D RXDABCY
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FHECRADYFIL: STAR SPHERE 7O ¥ L EFHBEHR) R
The Reality of Space Business: The STARSPHERE Project and Space Radiation Risks
V=—TJL—T#A=tt, BB €L

Sony Group Corporation, Tetsuo Umeda (E-mail: Tetsuo.Umeda@sony.com)

1. FC®IC

V== =T HRA SN REYE T 5 STAR
SPHERE 7’1t ¥ = 7 hUCid, TR O % Bk
T5) & a T MTH 2 FEAH O #4845
L7z, ATl A7a vy MBI A8/
NTHRIEYE] & a—W—o o Z—T = — X [EYE
axy N EEA L TREREAR) —t
RERIT D L LB FHBEHRIER T 58
B EZ DX RIZOWVWTIRRD,
2.EYE &L EYEax7 b

FORK Y & LR CBA%E L 72 EYE (% 6U ¥4 XD
HNVEANTHEETHY Y =—R-OREMN T A Z
BROV o XA HEH U @72 i L BR R 23
BECTHD, 20234 1 AIZITH EiF b, #9524
M OIEH 2% T 2025 4F 2 AICKRBIZHEZEA L
Too KT BV =7 NORRKOFHIT, 2 —F—»

[EYE 227 b ZEH LT, # B2 SERERTS
WX, 24 I 72 HBICHEETE 5 15k
BB offtich s, (K1),

1 EYE 27
3. FHEAEROMMERE
#9300 ML FH IR AR 2 1R 4L L 2 —F—F
BEOMRE, IREEBZTOLOL iz, IFiZEM

ChHNTHEEZALBELTIRE T2 L0 )
REENHY 72 ZNIARBRIZ Ml 23 R S 7z,
4, FTEBERICEZ2HEEZORE

—J5 T BRI 500km O HIERIKHAE 1235\ T
M S % EYE ZFH BB OB Z R 21T 5,
EITOMOS A A=V HiIcB T, BEN
HEE=Z T TAE) BNREL, BgRMEEZIKT S
5 (K 2), A7rYxs hTE, REMRICE
A ERRS L, AEEREE - IET 27 0T
ANZRFE @A LI, AUk | #iE# O
BamEL, 2—W iR EOMRFICHE L,

2 EYE THS L7-MHIERTOEME £

5. BbHYIC

STAR SPHERE 7'm &= 7 h&, #/NU AN THR
IR DT A @ L, ke — =
W& H IR C D8 el &8 Uiz, — 5.
FH R & OMBEIZIX, Y 7 MU = THIIEZR
EZHEIN IR RD B D, KROMRIZ, 4
BOFHED R AEE 2D ECHHRRBE 5
2HbDTHD,
[1] https://starsphere. sony. com/ja/

[2] https://starsphere. sony. com/eyeconnect/
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KXEBZDEEF~ADHFEHAR

On the perspectives of material science in Solar System
EiMAMAREEAN BEARMAREEE OBF M
JAMSTEC, Yoshinori Takano

E-mail: takano_(a) jamstec.go.jp

2020 HEICHFREUINEEY 27 7% (Ryugu) 76 HIERIE L7abEH, KBRMERZD
HfFIC RS AL b 7o b Uiz, WIAERZLWEMEIR1172 & CNK—A D —I) O A/EH]
& & BT 46 [BIFEDORRTE Y ST AT Dbt ble.g, 2-4] & 508k L T D, IRFE /X
BT, 2 TECEBIITE 2 RROFERETH D, VarvrZveLbic, 2023 FiTffE L
NASA EEHDOA TV A+ Ly 7 AL D RFE/NEEN X (Bennu) & DILEAE LR L, BHEH
IR ANVA N=TIRDTES D [5,6], T 2 TiE, KERWERFO T RIS & 0T
EBf= X = =7 ¢ THIETLALS 2 L2V,

The samples returned to Earth from the carbonaceous asteroid Ryugu had an important advance in
our understanding of Solar System science. The pristine samples record the chemical evolutionary
history of the past 4.6 billion years for the interactions between water, organic matter, and minerals.
Ryugu provides a natural laboratory for observing molecular evolution, therefore, the comparative
studies of the carbonaceous asteroid Bennu will have a scientific significance. Here, we would like to
discuss the perspectives for Solar System science from the scope of international community.

References: [1] Tachibana et al. (2022) Science 375, 1011-1016.; Yada et al. (2022) Nature Astron.
6, 214-220. [2] Naraoka et al. (2023) Science 379, abn9033. [3] Takano et al. (2024) Nature Commun.
15: 5708. [4] Oba et al. (2023) Nature Commun. 14: 3107. [5] Lauretta et al. (2024) Meteoritics &
Planet. Sci. 59, 2453-2486. [6] Glavin et al. (2025) Nature Astron. 9, 199-210.

Figure 1 The carbonaceous asteroid Ryugu in
the Solar system and exploration for chemical
evolution of prebiotic organic molecules by the
Hayabusa2 sample return mission. (A) Location
of the asteroid belt in the inner Solar system. (B)
Global photograph of Ryugu with the ONC-T
from 20 km (Credit: JAXA, Univ. Tokyo &
Project team). The white scale bar indicates 200 m.
(C) Ist touchdown operations on Ryugu with
CAM-H imaging on 22-Feb-2019, The capture
image was just before touchdown during the
descent at the altitude of approximately 4.1m.
(Credit: JAXA). (D) Hayabusa2 sample capsule
entering the Earth's atmosphere on 6-Dec-2020
(Credit: JAXA, photo taken in Australia). (E)
Ryugu sample under a microscope for A0106. (F)

Precise organic chemical analysis and molecular

surveys in a clean room [2-4].
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AV H— A FEBEHEEBEBICK 5FHARZ~AO7 JO0—F
Silicon Carbide CMOS Integrated Circuits, An Approach to Space Development
JE®XRISE, BA{H—ER
Hiroshima Univ., Shin-Ichiro Kuroki

E-mail: skuroki@hiroshima-u.ac.jp

VA=A R (SiC) FERT AT —8IRT A 2 & LTEMME S, RTINS 4
EHEATWDNR, TA RNV RE Y » 7HERTH O 2Dl FFEA D BOMHEE G, &R
JEHREREE T COT A ABKEIN FRETd D, T DOFFEAE L0 45 LT SiC CMOS HFH[HI 50
A=V Y OMEREZED TWD, ZONFRRERIIEEE R HHEFN T ODF;%JfFT’E%J?D
FHHB R E~DICHZ B L7 b DO TH S, Figl 2 OIS ZRd, miREE)s i
REOHBHEREND Y, KLY EHERESIGT & L TTFHBRRECR A IF~DICH R H 2, %%L
ETNOIHZ=yF oL, @t L7 hr=0 X7 Ty 7+ —L% D HT LT,
HEFET D522 L TV D, )7 CMOS £RREIEKIZ, vy 7 ROT Fr ZEEE S LT
AR R <L EERBELE LT, LLEAD SiC CMOS £ I ZoFf L= 7 hr=
J A TTy T F—5 (RKREBENRE >500C, MASHE >2MGy) 225 &2 Tno,

SiC Iz & 54:35&;%:; 1/7 fa=7A+77 vk 77r—A§€fﬂ IMIFTC, FREX TS R
LHEME OWIERSE e G HICEE D . FITHSFEEIIMIT RV Az ED T D, T ek X -
TN XO)%E%&TH@H EREDN D, FRICZN D ZMAEhE 5 2 & TR LA D,
ZAVETIT SiC HEMRFEIEE © 500°C £ COEIESERE[1]°, 2 ¥y Z [ & LT SiC CMOS [A1#is &
O A E Y OFAEFERER])2 EA2AToTo, ETRFIFBEF 72 & CO@mBET# FEEMIZ SiC A A —¥
T U OMZERFE D, SiC CMOS A A —T & W [4,5]1& . Si SOI #:Mk & SiC Fi & AL &b
WZNED % Si B TR LIz A7V v FALSICCMOS A A —T P [6]1aE Lz, ZhnE
TIZH5E LT 2 MGy @ﬁ‘/v%%%%ﬂ;’é%bﬁf& 64 MRET LA DY T NEA LEWEEZR LT,

SiC CMOS SRR DR FIELED H7-0121E, Zhaxilld 77 v RO H BIF R &%
Thd, ZDIZDITITREET A TO SiC %ﬁ@%%L7 szx@Wft ERMET AL 2B DT
INA AINT A — 5?&&7&%%’(&)60 Z D XD Iptt AN T T2 ER D M BRI T B (6],

(#5E] ABFIED—E01Z ISPS BHIFFEE(S) JP24H00035, F-REI 8 5 [EIBRAF 72 B0 pitl [ HEIF h0 1 12 B Ha Al i FE b K
OFHAB~ORAFEE] . B LOSCEREE R Xonics BRI RIERR S THRE Green-niX #FE -
MBI OBk ZZ T2 b DT,

[1] V. V. Cuong, T. Meguro, S. Ishikawa, T. Maeda, H. Sezaki, S.-I. Kuroki, IEEE TED, 69(8), 4194 (2022).

[2] S.-1. Kuroki, T. Kai, T. Ozaki, K. Kojima, A. Takeyama, T. Ohshima, and Y. Tanaka, IEEE EDL, 45(12), 2280 (2024).
[3] T. Meguro, A. Takeyama, T. Ohshima, Y. Tanaka, S.-1. Kuroki, IEEE EDL, 43(10), 1713 (2022).

[4] M. Tsutsumi, T. Meguro, A. Takeyama, T. Ohshima, Y. Tanaka, and S.-I. Kuroki, IEEE EDL, 44(1), 100 (2023).

[5] T. Meguro, M. Tsutsumi, A. Takeyama, T. Ohshima, Y. Tanaka and S.-1. Kuroki, APEX, 17, 081005 (2024).

[6] "L AU U —X https://www.hiroshima-u.ac.jp/system/files/259036/h3_handoutai.pdf
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Fig 1. Applications of SiC Extreme Environment Electronics.  Fig 2. 4H-SiC CMOS-ICs on 6-inch SiC wafer [6].
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FHTEMNZRD - ERATLDARV L - R4 JVVEBRAT-
Beyond Terran Biology: Probing ‘Lyfe’ Across the Cosmos
REBPEX ! O5H fi!

Institute of Science Tokyo ! °®Wataru Takahagi'

E-mail: watarut@elsi.jp
BR OB on B 2 B L 72 MR IZRB N T, #—F Y b T REARBIRIZEOEmBLS
ORENSIS C TR D, 728 2T, RETEEICE B3 5581213 7 = URgIElE 2 o & Lz
RERE, HRIESCH CERRICER T 5551213 RNA X° DNA & W o 7o iElE, 7o iEisl
R BIIRE ZEHEICRE SN D HERES IR E 0D, Ll ZAbIET T, RBUVLHER
BREL T COHRBER L BEISELORMR E LTBK « Tefis L TE 72 THERRUE AN ) ORI K
BHRTHD, PAIT, TNDBITEMDFEL TR D0/ IR A A2 TR TF v — (L FIERRER)
& LU THERE LTG5 — 5 T, AU MR IR O SREEEM Th D RAafiE 25 L. BIC

Yo B 72 A A H MR 22 2 WS EE 4 2 T2 D ICITEE R IR SR D b 5,

Z O & D IR IR ITIRAF L7 AR dEER IR, KGRSO RIFEREE ISR 1T 5 AEmPRAEIZB W T
W7 — VT DT, &< ETHERR AEMO AT ESN b D TH Y, FEH
R AP B 70 2 IR & B OIER EM G RO ITIZRA N H 5, DT, LMmOARE
gL L, HERRERICESSIRETEORENRD LN TND, L& 2E, HEFEET I
% (non-canonical amino acids, ncAAs) ZHHAIAATEAT'F R0, @I L PHEM S - e &

(e.g., AT NMALMEREEL, BRIR RNA, FEEEVER L) 70 8 DRERL S 4L D Atk 13 A7 A,
BEAF DA T T & LTRSS R W ATREMEDS & D [1], Z»E7R 5, BUEDAm
TEE ORI HIL, HEREL A G ORERLSY 1 (20 FREEOIEHET X /B, A/T/G/C/U HiJE) 123 <{KAF L
TBRHBRBERTH Y . TNLSOFEZER, DF VD THEREDFHA X2 b - KT AV Do
BNk LT TRREENMR W2 Th 5,

AR, BEfF D&M Y AT AOPZZ L VB E L, FrEDLFE v NS b WEEr) A&
M TH D Lyfe" & VW IOMEANREENTWD [2], 2D & 5 RRHERAEMZAA XU b« RTA Y
CYOIMAIEBIIT HI20E. T X v T ERAWE SRR X 5 7 [3]. BEEOAMm Y AT
LDOPSHHANT & B DONIRNERIAMEFZER & N —F D 5 B OREBLERTIRTH D,
Lyfe Zxt5 &3 D AmEEA, H 2 WITIEMERT LIRS FIET D rlRetE 2 SBICE W=7 A b
NA Fav— (FHEWTFIRIZIB VT, ncAAs FREEMIERL 2 5 m 215850 - HiER L
(ZRDIATRE 7 — oy R AT I, EORIE TIT A & S D IFEERL A IS 242 2 5 LT T
BN — N L IR DR D D, A TR, TN O DOFEERE 2 1EkOHEREMET L
A TREN D, B AR AR R A MR RO ER R A D L L b, B
RE) 72 R & U CIREE D +oR s E 25 & LI EfmRE o aTaEEic >V TR 5.

[3Cik] [1] Davies, et al., Astrobiology, 9(2), 241-249 (2009). [2] Bartlett and Wong, Life, 10(4), 42
(2020). [3] Ventra and Taniguchi, Nat. Nanotechnol., 11(2), 117-126 (2016).

© 2025% ISRYMER R 100000001-333 T21



9p-5203-7 HEOMISAMIDE LHELMMAL WETFHE (2025 BHAZ RAFrY /SR 8AVF1Y)

FHRAECGERARENN( T —REZBELI-ESFEGSF
BRHF RO

Single-molecule biomolecular detection methods for biosensors applicable in space environments
"BRKEH C/hAR tHhE
Osaka Univ. SANKEN, °Yuki Komoto

E-mail: komoto@sanken.osaka-u.ac.jp

PR, FHEERF, EEOMEN S EmVERZEDTWD, BT 55008 O T
BILDHTHFWHICEIT DM Ak v FHFRIE, FERERY 70 A Ay 0 EL IR 0 BRARORF R 22 52
BT HERISADTZDIC, EmOWHIfE b - TR TOI TV D, FEHZER THWD M 4
P —IZiE, YA R B RV F M AN E Ok A 2 IO b & T, PEEUE O BN
RPN EREND, Fx OBIFET V—T13FHERE CEMA TRERNA A —& LT, By
FEHAITFEICE B L, B OEERS FREBINZ BT LT\ 2, B F3HANE, Solin Tl &
AWTER SN - &R A2 ST 5 Z L ICL VBT 2T/ Xy v FEBBEICH D525
L7z b VEBREZFIT 2 FETH D, By ratillidhot oo 7iia A9 2 ki, A
W7 =77 BTSSR0 F 2 EER T 5 2 L TE 272010, FHITBT 58
LWlF b= 2 N TcE b L s s, £/, B0 ToREELZRHEATRETHD Z L2
B b IMERE O ST T 2R M2 AT 5, BofaHild, #EMEDSRMEITER T 2 {Z8E
DIEEDE PO TRV & o 72, AR T, BICHFRHIOBIRIER LIS+ 2
0 # A AR L[1]. BZBE[2-4].

7 X/ BE[S,6]D ., BT (@) SEBE

i / [ BRI
(BT D By F A7 &2
HT D, o, EEOFTHZEMIZ
B D RHAO 72 DA~ DO
BT 2 E 0 AL THH
HT D,

1 @Sty N7 v 7 oEEK
(b) BOTAEEDFRIHOA A=Y

Z PN

[17Y. Komoto et al. Chem. Commun., 59, 6796-6810 (2023).

[2] M. Taniguchi et al. J. Phyc. Chem. C, 123, 15867-15873 (2019).
[3]1Y. Takashima et al. J. Am. Chem. Soc., 123, 15867-15873 (2019).

[5] C.E. Carr et al. Astrobiology, 23, 1056-1070 (2023)

]

]

]
[4] T. Ohshiro et al. Sci. Rep., 11, 1-10 (2021).

]
[6] Y. Komoto et al. RSC. adv., 14, 31740-31744 (2024).
]

[7]Y. Komoto et al. Sci. Rep., 10, 1-7 (2020).
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BEHREMED L DFHEICES TS8R - ER~D7 TO0—7F
An Approach for Healthcare and Medicine in Space
from the Aspect of Radiation Biology
RREFEX OREK BA
Science Tokyo °Yoshihisa Matsumoto'

E-mail: yoshim@zec.iir.isct.ac.jp

M EIZAEZTELRLEDAMIZE > T, FHIFRBR LI Z L ORWREBRRRE TH D, FHR
BEORRMEONREN 2 b O & LT, HES), HEMOERLE L & bICEBERART b D,
JFFHR O B B3 5 EERFZ B4y (UNSCEAR) @ 2008 FEIC L 5 &, FA-Bidi E
(2B B ANE CHEFCSEE) & U CTHM 2.4 mSy O BB Z#IE< LTnb, ZOH T 0.39 mSy
INFHNO OB TH D, Fil D OBFHRTHER DO KKCHR TIHE STV D720, FHi
ZERNATFIR N LV m< e D, FHMZET 7B JAXA) (X2 & EREFHAT —v =
> (ISS) TiX 1 HH7=V 0.5-1.0 mSv DAL T 5, FHFEMAET D & 100-200 mSv & 72
V. BRI, FEREO L EWREICIEET 55 H L0, KE~DIvyvar bl
EHICEL OIRERKIES T Lichd LB bND, o, LT~ BT (51
A~V LR = ki, VT UL EOER ) TERZALF—DHDONRELNEIND, —FH
T, FUHRETH > TH—EICHRFFE THIE< LI aIc, Efcbizo T L o8E<
L7eGaicid, —RICEEN NS D 28 (BRERDR) BaohTngd, BUEDE A, F
HARAT £ TORBEIT K D EFEEZEBIIHR S TH2R,

HAHROAERA~OEBIZEICDNA BB L > THE R END LB LN TWD, —F, &R
IZDNA HENECTZERIC, TNEEBET L L x> Tnd, £z, RICk-> T 2T
HEREASH B3 Z LI L > T DAL T FRA~DEEBEZY < L A bR> T 5, fA7- B, DNA
B, TOPTHROEE L SN D DNA ZHEGMORR L EEO S FHEREZHLZL, £0
R % DN AABIR . OB IR T 2 A HI L L TIFE 21T - TV D, R A R & # ik
TEHETOHFIMERT DI LD 5T, 728 DNA ~OIEAN LV = T TRIBEE 22 500 (3
7205, DNA OIS HEERROFERIART= 5 LD TN D D0 LW I IRIFEIZRO A HIEE D |
ARIZED XL S IZ DNABEBISET 200528 L, £ LT, Fil CORBRMERETIC N b
WIS TE D ONEITBELZ L2,
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r—7F=29
— S F o ORIBERIC & 5 HRHIE
RAERADEENSHHNRORREZTEERT 5—
Opening
-Cellular control by external stimulations:
From stimulation transfer to expression of regulatory effects-
BWK !, O Hi!
Meijo Univ. !, °Shinya Kumagai!

E-mail: skumagai@meijo-u.ac.jp

DR D ORBLAERICK L TUSET D Z SidE o monTuhnEd, Biasid, Ml
(R L TMA ORIBE~ %2 52 T, MlROTEE 2615 2 L 2R R TEE Lie, WY
TH T4 7 A = ABEOHIFEREN X TETWETA, JRABEZOMER & LT, &
ORPEAEA P E D L 5 1nb-> T, MIONETED L S B bEsl &I LT, xrD
HCHMDMIOISBOFIEIZED DM, 2 b —#EHOYBIZHEZFF OO TEARWTL X 9
e

Ky RY T LT, SRS ORIBER A AR D - T R Z FEERYICHE 2. Milao
SMAL, MR, HIRNERIC R 2 BB E S A H T, Bk OTEE O FIEICE S 2
N=Abuidm LET, 74 7P AR B, MEEWY. T/ AT A=A TITX
~ B A A MEMS 72 EDO B OWIEE 2 & . SR D ORISR OTEENC K IEF$FE T A
=K% Z AR OMIERNCHim Lo &RV E T,
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BIROERESHICKS-AIE L

Protein Aggregation by Selective Charge Deposition
ERT oA B
AIST!, °Tetsuji Shimizu!

E-mail: tetsuji.shimizu@aist.go.jp

ARIZRET B ANEB NG & L CRREIRIR T Z X< &V, 2 E Tk 7 05 e 0T
b TE iz, KIRRKEY 7 XA~ RS L D2 AHEIEEIXE O—F1T, AR O E IR E
WERRISND[1]e KEKUET T A< X0 AT 2 dah -oiE MR 722 &S BIG R i~k S,
AR - AR E DIERIC KV ML FERICDR Z 272D Th 5, < OF 7 A< EHFEMETIX, 16
A2 LFROCDERIRE B 2 TWD, ZD728, IEWEREOFam I LTS O 2 R ET 5,

AR, 77 A X8 ER X OEM OG0/ S5 SEPBIER S TWbH (2], B
B9 2 BRI, TR X 2 A LREOR & T, 222 BRI e B FTREME S B B, AR
PR CIE, SERIRMBRBEIC Z 2 AL BEEE Y EIF 5,

T IR L DT ELS (TAT ) BT, RREIRIE Y 7 X<12 X 5 ki fE AT o—
SOTHDH[3], BUTRT LI, TAT 2 U BE 50 mg/ml OIERE ARBly v — LINICHER L, <
OWEHE DD 1 mm B & 2 AICEFEREZRRE Lz, 747 I UEKRTICHERO Y A ¥ &2 A
L. $EW - VA YRICERESEELZENT S 2 LICk> THRKET T X~E2AEK L, TLT
LU DRI ~T T AT o7, EORBELZEIINLIZGAE, EQBMNT VT I V%
WIRE RS S, BUSORT X ICE ETT V7 L ool EEBR L, ADEMERBE T2
ST, BEEZBIE Lo, UL, BRAREMEEGIC XY T2 ORERIEN T
L2 LERLTEY, AMEFLOCOFIEIZEA TE 2D TIERW N EEZ TND,

- BERRLT

=1
Pt
| H H D gERL

¢ RIRAEMIRINC L 27 V7 I R,

2% 3K

[1] T. Shimizu and Y. Ikehara: J. Phys. D: Appl. Phys. 50, 503001(2017).
[2] T. Shimizu et al. Jpn. J. Appl. Phys. 61 (2022) SI1016.

[3] H. Sakakita et al. Jpn. J. Appl. Phys. 60 (2021) 020502.
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A microperfusion cell culture system for promoted growth
using non-thermal atmospheric pressure plasma
BWK !, WEF EX!, OEA Hi!

Meijo Univ. !, °Hayata Okino', Shinya Kumagai'

E-mail: skumagai@meijo-u.ac.jp

IxToiz] T4, 74 79 A = A OERENE L, MlasEsiioEmiT, BAEERE
XL HETHHARICHZE T, ROOLNLTWD, K0 EERMEEEEICNIT T, v~/ 7 rT N
A AT, ~ A 7 v O T S A ABBE S, ARNREE T o8Ik L
LTHEEENTWA[], —F T, K&RET T X~ HW=MaiEomsensd . RK&E7 7 X
~ AR SN DR » 22T MERE (EMERRSE, TEMHERS) 2HVW5 2 & T, MO L AT
ETELZENHREINTNDR], BAILINOLDOFIEORHIZER L, 77 A~~~ 1 7
m R R S AT L& L TE 23], AR, 2O~ 7 uy AT Aa T, HEREET
OHMFBIZHTT D, KRET 7 XA~IZHKT 2RO REZ ATk Lo T, #ET 5,
[R#E] ~A 7 vy AT AOWRBHOERICHUNY ¥ v T E2RIT D, Ky AT DITHRIKEH
EEANT D& MM vy T CIRIREEE IO R HR I L > TRIRREN TE 5, 207w,
Fils 2 N DIRIRIIHUINE v v T BRI S Z & /e EREZHRNL T L, My v 7D
THTRRET T A~ E2RETH L, 7T AITE o TRIAD D ARSI NI IEERESRE, (EHEER
LEOIEMRED . KRR LIS~ A 7 a I S, Hildo R 2 RET 2,

[S2BR] MEFiHEEE L QO AHAIIIC R LT, b WHEREE Fluo-4 G L, 7T A~ 2 MRE L
T OBIBRER N EZT=4 ) 7 Uiz, MIOENRER, D, BRI L > T, 77 XA~ R
SR & s o2 b A fhi L7z,

Uit L OB R] d0obBEig 2 T LTS, 77 A~filiix, #hX v v 70 b RN
235 T, 1,2 477C 1000 um F2EE OFEIL E CTIaff Uiz, ARV AT AT, BEOMIIZxH
DN O ORI R T =2 U 7 LB B/ b 2 e TE | HAERKREOLEOMI

ERLEETOHBICOET D HDICm>TND,
(b) (a” Microgap (b)

Propagation of active species

(a) Lens
\\ /1

Microchannel ‘

Plasma

(Reactive oxygen/nitrogen species etc. )

Fig.] Microperfusion cell culture for promoted growth ~ Fig2 Ca’" imaging of C2C12 cells cultured in the
using atmospheric pressure plasma. (a) Schematic ~ microperfusion system. (a) 0 s and (b) 90 s after plasma
drawing and (b) actual setup. exposure.

Glass plate

[1]M.L. Coluccio et al., Microelectronic Eng., 208, (2019) 14-28. [2] M. Kobayashi et al., Heliyon, 8, (2022)
€12009. [3] H. Okino et al., Jpn. J. Appl. Phys, 62, (2023) SG1043.
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R4V ORBTINA RER:

E b iPSC BASRBE — 1 —0O D EIFRIZE (1 5 BB 5T
Characterization of Thermosensitivity in Human iPSC-derived Sensory Axons
Using Microfluidic Culture Device
NTT ¥p4E8% , NTT BMC?, NTT %78 8
O BtIR'. H BRE, B B % KB KF BAL KR RE Hb HO?
NTT BRL!, NTT BMC? NTTDTL3
°Koji Sakai'?, Yujiro Tanaka?3, Riku Takahashi'?, Toichiro Goto*?, Yosuke Mizuno'?, Taiki Otomo'?, Aya Tanaka'?
E-mail: ko.sakai@ntt.com
[#Z] & b iPS HIH SRR AR (hSN; human iPS cell-derived sensory neurons)i3ji <R
DIUIRERE L TR D T2DOET NV E LTERINTEY, &0 D EREMW) O HIERCTE 2 O

MORABEE EMFEOSE THR SN TS, BIAE, MASBOZEZHIA T TF ¥ XNV TH
% TRPV1 (Transient receptor potential vanilloid 1 )% Bf 114 23K 2 s+ 2% Z & T, hSN D&Mk
Rl L 72BFZE RS SN TV 2O, Lo, ARNTEE 2 X 5 228k K TORPTRY 2 &7
SR EEERCHHT 5 2 LITHEAMRICHE L <, t FORREIEBRLHEZTID 2000 - Ml

LL DY —VEARE LTV D, 2 THA L, BERICHTBERIEZNZ 5~A 7 aiigks

INA RABFEEE L CE 72D, RHFFETIE, hSNIZAKT SA 2% L CTEOBREVEZ TG L 7=,
[E8k - £22] ~ 4 7 aiiigT /31 2%, PDMS #il~ 1 7 aifilk, 7577 L— 7 HDIEE
FTBIORHAERICIVEREIND. v 7 it BENICRAZ B L OGHIERZ R E L,

£ 785nm O L —HF—Z LY BT AT 52 & T, v A 7 nfiiEPNICHEE LIz silsRk ~ I
WAL, ZOIKIE 2 FHIEMD DL 5 2 £ TE 5. hSN JiGHIL 2 7 /31 2 12H#

FL7-E 2 A, K& 4 T 3.6 mm OBEEAZMET DT RO (X 1), FEFETIC
PF—%HML, TRPVL OB OB TH 54 43°C 12D X L= A, X2 TRT LD
(ZFEKBED LA D8RR o7, RITRFENINRE O R KB CISEHEIL T » MER oM X
D HIRLS, Fr FARBEOFEESCHKADENEZ RET HFERN GO, DLEXY, KRF A
AP hSNAZHEHFIRECTH U, 2 DOFEREAY 72 BRI TR A A C & 2 "lREMEAVR Shviz.

OFF Laser ON; 50 mW
Outlet
100 uV
| ="

N
o
L

Firing frequency (Hz
S &
=S
e
—
-7‘-.—-5
——

0 T T T T
0 1 2 3 4 5

Tau1: neuron Time (s)
Fig.1 Immunochemical image of hSN Fig.2 Representative waveform and plots of firing frequency
axons growing in a microchannel before and after heating. Mean+SE (n = 22).

(1) A. Odawara et al., Toxicol. Sci., 188, 2022 (2) K.Sakai et al., JSAP Spring Meeting 2025, 15a-P05-1, 2025
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B A U EEEMSEAV-ARREORBEES A TA A—D0T
Live-Cell Imaging of Cell Surface Responses to External Stimuli Using High-Speed
Scanning Ion Conductance Microscopy
®IRKF/ & !, CiE SR
WPI-NanoLSI, Kanazawa Univ. !

E-mail: wshinji@se.kanazawa-u.ac.jp

MR SIS 2 R T 2 WEERY B R T 5 L IR, EmTEENC 81T 5 MZH O I Sl B
DL LTHRREL TV %, SMBEREED & ORBIIMaRE 27 L T A S, Mg o #ds
ELMaREZECTHA SN D, BEZMIBOMIEICIE, B S 5nm BREOHRE " ERICHKR < 72
sz 7R OIAE L, EOWNM GIARMAD TITMiE&™ T 77 A =y hU—7
RS2 TP L T2 SR LT D, £z, Ml E L, B ~O LR 1O ftia, BlElc
LG L, Mo BIREHIE 28 U TR R EHLEZ FTREIC L TV D, S5IT, AilakERiE
(IR AZII LD LT DT ) A7 — /UIEDPFAE L. THRLBLOBEREFIH A2 LR L T %,

Z D& IR R D A E O RR A B NS T DR, mWZER o ERE & R o815
FAENARAI R TH DM, — AT « SO O ZR I ME TR+ Th o7, TD7,
FETBARBIC X D EFRINIZE DS A TE 2R, BIE 7 & ORTALEDN LE 2720 ARIRD A
A=V TR OBIREB I ITE S RN E WO RRE L H o T,

EAM T v — 7S (SPM) 1%, JEFEME & 2 2 2EM o REE A L. 2D BEE(LRTL
EREEE LW RT, MIBBEORE - BB T 500 RN eFETHD, TTH, EAR
A T AREFEL (SICM) (X, T 2T/ ©Xy FEmIREHE HW B RUS S G 2 8 ER B &
% SPM T, PRE L BB EHEEEMAR L 27, o> SPM Tk & i U THIIAIEA~ D & A —2
WY ERREORKMBIEIEL TWD, T, Bx 2 G0EBOIEZ Vv —7 12k -
T, SICM O ERED M _ ENHED ST V1], mdEANATHEZL SICM  (Fi#E SICM) 12 &
ST, MRABEOBIH 22 A K VST A D 2 LR AIRRIC R o C& 7o, AFRE Tl Fox D
T OHE[2]) % LIS, mE SICM (T & 0 B S N7 MBI OB R /T 5, £, Fix
DIFFEE TR MA TS | RIL T T A~ RIS 2 MR OIS E 2 T A 7 A A —2 0 7 Tfig
W9~ BRI DN T O TR T 5,

(2% 3CHK]

[1] S. Simeonov & T. E. Schéffer, Nanoscale, 17(11), 8579 (2019), S. Watanabe et al., Rev. Sci, Instrum.,
12(90), 123704 (2019), S. M. Leitao et al., ACS Nano 11(15), 17613 (2021). F. Iwata et al.,
Ultramicroscopy 273, 114149 (2025).

[2] D. Wang et al., Anal. Chem. 97(22) 11856 (2025), M. Yamazaki et al., Nanoscale 17(22) 13869 (2025),
W. Phairuang et al., ES & T 58(28) 12368 (2024). D. Wang et al., Small 2206213 (2022), Kenry et al.,
Small 2203285 (2022). D. Wang et al., Biomaterials. 280 12256 (2022).
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PLVEGE 384 2 T« SHELFIEREIC I 27 ) 7 FliE & /K s 3R i
Beyond anti-VEGF drugs: Retinal glial cells and water transport regulation for the treatment of

macular edema

R EREER R E AR 8 E AR
Teruyo Kida, M.D., Ph.D., Department of Ophthalmology, Osaka Medical and Pharmaceutical

University

MRS« SREEE RISk 2 R A 7o B TRIR & L CL I8 PN BCHEFHIA - (VEGF) PR HE o> il
FAENTER D T, RAUED A[FEMSC quality of vision M&EkICm ELE L, L
DU B, FERIRIZI W THL VEGE JRIEIIEHR G P B TH Y . E 724t VECF FBIEZ T
TS 2 2 ERNERER D2 bTHE L E T, 72 & 2 ITHEIRIFHEIE O S B IE
2BV T VEGF LSO GNP S, =237 7 —~< Z MBI AL 72T VEGF L LIS O
B LUWREIEDOAIEEIEIC DWW TE X TWET, 727 7 AU > (AQP) 13K TF ¥ R/b & LTH
REN, E6ICAY THEBEHER 72 EOMREIC O W T HEL b 72TV E3, AQP4 (X
IR SRIZHEHLT B B 2K T ¥ VT, BT FIE-CTERIC B G- L, SRR b
FELLTWET, KU ART Y ATHE, IREHERICE T a8 a 0, MiEs Y 7ics
—7y Me@E &, MRENO VEGF oMl I = 7 — /I3 1T 2k A L 2ADEk7R &
MHECTIT o T B R 2 B OB SECHE W LBV E T,

Intravitreal injection of vascular endothelial growth factor (VEGF) inhibitors has become the global
standard treatment for retinal macular diseases, significantly contributing the quality of vision
(QOV). However, in clinical practice, anti-VEGF therapy requires repeated injections, and there are
also cases that complete recovery is difficult with anti-VEGF therapy alone. For example, in diabetic
macular edema, factors other than VEGF are also suspected to be involved, and we are considering
the possibility of new treatment methods beyond anti-VEGF therapy, including eco pharma.
Aquaporins (AQP) were discovered as water channels and have their functions in maintaining
barrier functions. AQP4 is a major water channel expressed in the central nervous system, involved
in the onset and healing of cerebral edema. Interestingly, it is also expressed in the optic nerve and
retina. In this symposium, I would like to focus on topics related to clinical ophthalmology and
discuss the results of basic research conducted by our laboratory, including changes in VEGF and

oxidative stress in retinal glia, Miiller cells.

F¥—U— R H#BE, VEGF, 727 7RV
Keywords: macula; VEGF; aquaporin
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Control of excessive mitochondria fission under oxidative stress: development of
inhibitors and multimodal imaging systems

ARB 74— FXKFE!, EILSLAC MERFREM 2, BAKXFS, Salk Inst.* OFH fHH 2

Stanford Univ. !, SLAC National Accelerator Lab. % Meiji U. 3, Salk Institute
°Soichi Wakatsuki'?, Suman Pokhrel', Gwangbeom Heo', Irimpan Mathews?, Shun Yokoi'*, Tsutomu
Matsui?, Ayori Mitsutake’, Dara Dowlatshahi'?, Rose Knight?, Jacob Summers!?, Abdullah
Kepceoglu'?, Samsuzzoha Mondal'?, Adam Bowman*, Mark Kasevich', Daria Mochly-Rosen!

E-mail: soichi.wakatsuki@stanford.edu

Mitochondria are dynamic organelles, and fusion and fission maintain mitochondrial size, morphology and
function. Fusion enables replenishment of damaged mitochondrial machinery and maintenance of
mitochondrial network whereas fission increases mitochondrial number and enables the removal of damaged
mitochondria as a mitochondrial quality control measure. A mitochondrial outer membrane protein, fission
protein 1 (Fisl), mediates mitochondrial fission by recruiting large cytosolic GTPase, Drpl, to the
mitochondrial outer membrane. Fisl-mediated mitochondrial localization of Drpl and excessive
mitochondrial fission occur in human pathologies associated with oxidative stress. However, it is not known
how Fisl detects oxidative stress and what structural changes in Fisl enable mitochondrial recruitment of
Drpl. Using synchrotron X-ray crystallography, small angle X-ray scattering and molecular dynamics, we
find that conformational change involving al helix in Fis1 exposes its only cysteine, Cys41. In the presence
of oxidative stress, the exposed Cys41 in activated Fisl forms a disulfide bridge and the Fisl covalent
homodimers cause increased mitochondrial fission through increased Drp1 recruitment to mitochondria. Our
discovery of a small molecule, SP11, that binds only to activated Fisl by engaging Cys41, and data from
genetically engineered cell lines lacking Cys41 strongly suggest a role of Fis] homodimerization in Drpl
recruitment to mitochondria and excessive mitochondrial fission. The X-ray crystal structure of activated
Fis1-SP11 complex further confirms these insights related to Cys41 being the sensor for oxidative stress.
Importantly, SP11 preserves mitochondrial integrity and function in cells during oxidative stress and thus
may serve as a candidate molecule for the development of treatment for diseases with underlying Fisl-
mediated mitochondrial fragmentation and dysfunction.

In order to visualize mitochondria and other biological dynamics in response to external stimuli in
various cells, we are developing multimodal imaging systems including electro-optical fluorescence lifetime
imaging microscopy (EO-FLIM) and cryo-ET, and novel molecular markers to correlate them. We will report
the current progress of the development project with future prospectives.

N-term'v.\
Ay | Under healthy
o ’:\‘ conditions, Fisl
312/ C_ WAz remain monomer
L Cn A hiding Cys41
CH PR 10 pm
( <A E _/ Healthy Mitochonaria, =
=
% 4 .
(4 Oxidative stress
R 5V ® 45‘ induced mitochondria
J 9 (‘ 2 Ol Cyghy 5«5‘%\ fission through cys41
& 4% t«.“ 9 disulfide bond dimer H,0,
“ j’,/: 1) ‘: \Q:ﬂ formation Fragmented Mitochondria

é
) [; 3
\\ \ ¢J  SP11 inhibits
’ \\ " 3 S’Cysu — .& ¢ ‘1 )/ "' dimerizatio. No
\'\Hl‘%“":\H‘i«“ A S
v ) [ *
& ¢ ')lﬂ Wsri s dw rl[‘ ) r( ) recrulm_ler}thence
£ L v 8 ¢ f no fission H,0, + SP11
¢ h Restored Mitochondria
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Elucidating the Molecular Mechanisms Governing Protein Translation Initiation
in Pluripotent Stem Cells
J5vy RR VB!, mRKXIPSEH? OKkMA &K !,2
Gladstone Inst ', Kyoto Univ CiRA %, °Kiichiro Tomoda',

E-mail: kiichiro.tomoda@gladstone.ucsf.edu

Our lives depend on protein expression, which is tightly regulated at multiple steps, including
transcription and translation. Remarkably, some studies have revealed a poor correlation between
protein and mRNA expression and that cellular protein abundance is predominantly controlled at the
translation level.

Previous studies highlight the importance of translation regulation in stem cells. Pluripotent stem cells
(PSCs) and adult stem cells tightly regulate global translation at low levels to maintain their stemness
while increasing protein production during differentiation.

The rate-limiting step in translation is its initiation. The conventional view of translation initiation is
that a single translational initiation complex, centered on eIlF4G1, binds to the cap structure at the 5’
end of mRNA and scans toward the 3’ direction until it finds the start codon. Therefore, most protein
translation is thought to begin this way. However, the process may be more intricate, as eIF4G1 has
two homologous family members: elF4G2 and elF4G3. Growing evidence also suggests the
widespread translation regulation by elF4G2, although elF4G2 does not efficiently bind to 5’ caps.

We have investigated the functions of eI[F4G2 in pluripotent stem cells and identified target proteins
whose protein translation appears to be controlled by elF4G2. Inhibiting elF4G2 function is
detrimental to pluripotent stem cells, leading to differentiation and cell death. In this session, I will

discuss the elF4G2 functions in pluripotent stem cells.

© 2025% ISRYMER R 100000001-220 T22
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RATRDA FSi2 T LRKIGBEMED 2 —IILOHRRFE
Development of Perovskite/Crystalline Silicon Tandem Solar Module
AxAl OlK FTh, BA #HFE =5 BX, F2 18 BiI X#
Kaneka Corporation,

°Kenji Yamamoto, Shimpei Okamoto, Ryota Mishima, Hisashi Uzu, Daisuke Adachi
E-mail: Kenji.Yamamoto@kaneka.co.jp

Nu T 2AA MiEgaT Y a2 o7 AERGEMIT, RO KBTS0 RS %2 Lo 5 i
pa s U 2 U RBGEM ORI 2 K& B2 2 BB ENHE S, RitRBEm S LCEE
EHEDTND

WHTIE, ZOERCICHNT T-HIFRBEZED TRBY, KA ~TaEsEmr ) a v
KBFrE A e iR (AL — B &2~ 97) D/ A X BT, BV H)332.6% (5
_%%%@m)Owﬁ%%%mwxnm3ﬁg%%#4ftw%mwt%y;%w&ﬁﬁﬁfm
ZNETIZ, ~T rEE#EGET ) a2 KGEE /L2 AW Y BTG & O el L2252, Eo
Hj)‘j(ﬁﬁ{ﬁ' TE) % LR KB BT Y 2 — L (B 2 — /LA X 100cm X 30cm, #ELA A —
T KC)ORAEMICTHERR L T\ 5.

AEHETIEL, TNOLOERIZINZ, TP a—LOEH L TRAIK L 72 5% UiADHEHFED
T BT 2 VEREHI BT D A0 2 E TORY MACIDHE A H T D E Y 2 — /b~ D
BI(XID)EZHFI T 5 & &bz, FERAIChT BREREENCO W TERT 5.
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27 3CHR
1) K.Yamamoto, R. Mishima, H. Uzu, and D. Adachi, Jpn. J. Appl. Phys. 62 SK1021 (2023).
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ROTRAHA M EBLBEERS T LKBEERORR
Perovskite/inorganic semiconductor tandem solar cells
ERBHAE BEWHRA OB b
Tokyo City Univ. °Ryousuke Ishikawa

E-mail: rishikaw@tcu.ac.jp

N7 AHA DK ERIE, BE - 7 LR T TEDRRRIMKSER S L CER ST
W5, EHIT, NV RX Y v 7O AEECHRIVKIE COMBA IR TH D Z L b, BREK
B L DX T AEE~OICHAPHIRE SN TS, FFc<ma T A A FEv U arofidbi
TlX, BHHR IS%ITADIWEN L INTND, LMrLAERDL, fEkov ) aryoin— (EX
1200 um) AR P AL E L THWAHEE T, a7 AhA M KEEMOFSTHHRE - 7
U TR TIENT 2 E BT ERY,

Fex IR P BMZERI Y oo ~T oS RKEEMEZHANWD Z LT, 7LF U7k Lk E
BN ST T A0 A My aryZ o7 AREEMOREEZED TWD, ZNETIZ, B
é&mmm/J:/ATmﬁAkWﬁm%mwt&/TA%Lf TEHAZH R 26.8% % FERL L TV
L1, & R T LR T AL ERRIR IV 3, T A N REREKGERL S O 2 Wi/
Uyyﬁ&y?A%ﬁmowf%@ﬁ%wawémo%%UTE%@E@&% &0 BRI
(T 191V £ T EL, B 227%% ML TV D,

AR TIE, Zhb_Xa T A A b & EEEERRMEL & O % 27 2ORBEMIC B9 2 B D
B ESBDOBLEIZONWTHET S,

[1] H. Shishido, M. Konagai, R. Ishikawa et al., Solar RRL, 202400899, 2025.
[2] T. Nishimura, R. Ishikawa et al., Energy Technology, 2500020, 2025.

AHEE « ARSI IENLHFFEH R IE N = )L % — « BEEBANH & BRI HEAE(NEDO) D B ik 3646 K

OB REH R E S HE RO X B2 Z T TR bbb D TY, £72. CIGS R F AE/IZHONT
I XPE AR AT L O R 2 R DR W27 & E L, ZZiCHEEZR L ET,
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Evaluation of band alignment of electron transport layers in perovskite/CIGS tandem solar cells
REREHRE |, ERRITHREWITR?
AR Fal, Kig F=!, BE mE2 B 2! FE BE!

°Yoshiharu Kirihara!, Chihiro Mizushima', Shogo Ishizuka?, Ryousuke Ishikawa!, and Hiroshi Nohira!
Tokyo City Univ. !, AIST 2, E-mail: g2391202@tcu.ac.jp

BEUBIZ e T 204 bBLXOI VS T4 FERWEY T ARURERIL, WInb %
G A BN S S N BB T LR VT LR E IR KB ERO EHEABE STV S, Fix
X, SNETICBVMHATE 0T A4 My ar X oF AKBEMICET 2R & il 2
JEH L[], a7 XA RCIGS %> 7 AKBEEmOE#ZEEHIEL TW5D, 2, ~a 7 &
A NEITTHEOREIZ L VERESCIHRENRESEASIND O, by EBALELTHWS
BRICIEF v U 7 B ORPEELRER L7005, A0 FxldA AL (CIGS KEEENR)
OFEFHEE (ETL) & LT SnOx £7IX TiOkZHW e v 72 HE L, OB#GFEOLE, @
R RT IRy MZOWTHHZIT-o7-.

KBRS Fig 1(ic, WEY > VoG Z 7, 30 mm O T T AT EIZHRK Sz CIGS
R B LB T PEEHATRR A FZEAT L 0 #2821 F 7=, ITO IX RF AXw X ) o 73EEZ VT 5§
nm B L72, TiOs 8 KO SnOs IFR 7 EHERETE (ALD) & VT 5 nm i L7=, ER{EANT HO,
7" B —H—Z TDMATi 5 XX TDMASn TH D, Z DYV 7 /L% SPring-8 BLO9XU [2] T AR-
HAXPES HI7E % L7z, ASHEOT RV F—3 hv=7.93keV. BT AE(TOA)T 10-70°, HIE
W8 1% In3d, Sn 3d, 0 1s,Zn 2p, Si 1s, Ti ls, VB ThH 5,

fERB L OMREY Fig. 1(b)IZ ETL |2 TiO, & W =¥ 7V OffisE 14 (VB) #2~7, Fig. 1(c)iZ
VB ONLH ER Y NHROT- N RT T4 A2 hERT, ITO/TIONi-ZnO DARER; (CB)D Fifi%
R25 L, CIGS KM GHAELT-F ¥ U T (BTF) 23i-ZnO @ HXr 7 24 MNEE THE)
T 5L EOERENFMEYT, ETL L LTHELTWD Z EBRH LN -7, ETL IZ Sn0O, % AW
BB DN RT T4 A b0, BHNROEZ G, Gl 7 M #E 134 B 532,

FEE AWFTE O — X E LA FEB T B AT = L X — - PEEHIITR A PR (NEDO) O Bk 25 3¢
DEFEEBIC LV EBSNIZbDOTH D, B EERIE, KB Hizk SPring-8 ¢ BLO9XU %
FAWT, EREEE RS2 IE & v & — DGR (JASRIL, Proposal Nos. 2024B2106, 2024B2125, 2025A1803,
2025A1824 |2 X » THEITENT=,

2 3CHR [1] H. Shishido et al., Sol. RRL 9, 2400899 (2025). [2] A. Yasui et al., J. Synchrotron Radiat. 30,
1013 (2023).

(a) (b) )
VB
ITO (5nm) AL « ITOITIO,fi-ZnO
ALD-5n0,/Ti0, (5nm) | _ R A A
i-Zno 5 g i-Zno
cds < N
>l
o
Clcee S |4 Top VB: i-ZnO
(1.1ev) -
L 5 Top VB: ITO Bottom CB: ITO
2
s | L N A Y
10 9 8 7 6 5 4 3 2 1 0 -

Binding Energy (eV)

Fig. 1 (a) Prepared sample. (b) XPS measurement results of valence band (VB), (c) band alignment estimated from VB.
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7p-S102-1 HL6EIE MBS AT LAHES WETHE (2025 WA RAFr> /(R &FVFMY)

ROTRAHBA M/ ANaANRSLS54 FVEBESR VT LAEBE OB
Development of Ultralight Perovskite/Chalcopyrite Tandem Solar Panels
BARH PXP, OBK L, PR TE K RE
PXP Corporation, “Hiroki Sugimoto, Motoshi Nakamura, Ching Chang Lin

E-mail: Hiroki.Sugimoto@pxpco.jp

PENRTL D K IGFEMOFEE T X e WFikIc B W CTREM KEMO = — AN EmE->TH Y, H
WA DR < 72 5 A 7 DR KIGE M E N TS ICRA SN2 H 5, £DO X572 T,
BWEBNREEFFOX T DARNL, FEREV I R NS N ROV ) a—va v EHIFFENLTE
D, XRTR2AIA NYa Bl Xa7 24 MNXaT R4 M _a7 24 i a
NATA MR LOEXEH|>TWD, PTEXB T AAA NIvarsg T4 MUIHIRCH B
ANARD7L | ORKBEER LD BB ENR TS, R OSRHA KX WKIEEM L 7
STWD, BT, T L THY R 6, BETHTFS Z LR TE, B Tic, Bio v
BaERORIX, FEETSHICE S TT KR T—U e tBZx b, £, Xn7A0A b,
FNnang T4 NCEEOFMEEZ AW ENTE 2HEND, HEREY VT AKEEE %
BB 2 0ER e LTI SN TV D, FEAMBIZAT 72T A ROUEITM X |
MAMED S, KREfEb, EESIR ORI & 2T D05, ARFEER TIL PXP (2B 2 icH DB
Wi L A% OBLRIZOWTHET D,

40
& Tandem
£ Eff 26.5%
a 30 F
E
>
‘w20 }
o
Q
=]
§10 -
=
O
0 L 1 L i -
0 400 800 1200

Voltage (mV)

Figure 1: Current-voltage characteristics of 4 terminal perovskite/chalcopyrite tandem solar cell.

(Blue : Perovskite top cell, Red : Chalcopyrite bottom cell, Dashed : Non-filtered chalcopyrite cell)
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Cu0/Si % T LEKIGE
Cu20/Si Tandem Solar cells
BXatt RZ BEPRFR C2B R—8 UEX F FTE ®R X BEX #A E
B®RE #H, Il Ez, kKF =R BH EE £F #£& BB HE LXK ME
Toshiba Corp. Corporate Laboratory, °Soichiro Shibasaki, Takashi Yamamoto, Sara Yoshio, Kanta
Sugimoto, Atsushi Wada, Yuya Honishi, Naoyuki Nakagawa, Yukitami Mizuno, Motohiro Toyota,
Junji Sano, Yasutaka Nishida, Kazushige Yamamoto

E-mail: soichiro.shibasaki@toshiba.co.jp

RONT-RBEEHBECENNZLELTLESABEREOBBHETL Y 7 ¢ AT, 30%LL Lo
N L B S RN & R 2 7 4 SR Cu0/Si # v T A KBFEMA BRI LT 5, Cu0 i3, HiEK
FICEEICHET D8 L MR TR S L, BREE - IR Y X7 MEL, BEToh L 7o @A
PRI SND, HIZ CuO XV A RV Ry v 7 (Eg ~ 217 eV)MEICEWVERMEZ D, Si
ARBRLAENE; ~ L1 eV)EEIRIZBEIEDHZENTX S, /M Cu0 E/L(BX10mm?) T,
105%[1]DF A WmE L TR Y . ZOHM 2 MY X(125X42 mm?)IZEEHT 5 & & i
JVRRGUT LR 3 2 EFHRE U RIS K 2 TRR AR T 72 EOfEIC B E Y fHTe Z & T, 2% 9.3%
ZHEIELT-, BT by 7% 125mm A D Si AR kAL EICEE L, Cu0/Si % > 7 LK E
E LTI 26.1% % SEGE[R2] L7, BIEL T2 4 07 A0 30%I121%, U ERLETH D,
LIFIZ, Cu0 by 7, SiR bk AEAOEY AT O RKE 47T,

Cu0 b 7 EADRIZONTIE, RREGHZIR 20% D73 LFD 9.3%TH D | gD ains
k%wo@%ﬁ?gﬁ@1om\?N%xyi;v—yaymiwCWO%E®WE@ﬁEﬁé
FHNb[E8l. 20 pEEROER ZMHIAT 570, FH—FEFHEIZ L D Cu0 g DE 7ikiE
FRNT 2T\, EEARFER KL T 78 752 L7205 CuZEfLTHDH Z &, Cu ZBFLITHIE T nt& 2|2
F O RAERES MR NZE L T, Cu0 RIBICEEE R RIMGENER SNGD Z & & i L,
ZORERITEEDE | Cu0 RIEOUGETIEDRFEKL O b v 7B A ORRYGEIZIY LA TN D, Si
R BFLABAGDRICONTIE, HFEY I 2L — a2k D CuO by FRALDFBEBRARLT L
wicbb T D A 2 AT L. FEHIT 16.8% 4 MR L TV D, ZAUIHWZ Si A M At/ Dk

MR (17.5%) B DETH U | S rRE OB O TIIRREENNETH S, 4RO Si kL
THRIMNRO BT NEMELS, B HUCEITIIRIMNE A DR LIS EETED Si BARKETHY |
BHLEVICHE LR 2D T D, 2O AMEDE TR IO ER L HEL T\ D,

AR, ENLAFZEBA T E AT = 1L X — - PEEEAITR A BIF S (NEDO) & D ILRIFFE 2D
R L THELNTEHDTT,

[1] ZR—RAR & 56 71 Bl A BRES R 2T 2 25p-22C-1 (2024).

[2] IWAZE, NEDO FA: AJRE= R /L X — /3 BF pl e 2> 2025 (submitted).

[8] ATK G, % 69 [l R P Bk 2 23p-E106-7 (2022).
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I-VESRSEAEKEER

III-V Thin-Film Multijunction Solar Cells
BEXE!, OBE& Eth!
Univ. of Miyazaki !, °Tatsuya Takamoto

E-mail: takamoto.tatsuya@cc.miyazaki-u.ac.jp

-V REEE L ARG & 13, GalnAsP AR & o> -V ALEW -8R T, BieD R
X v 7 BB T HEBOKEEMD bR BESIC L B SN ZEEH T, GaAs X Ge 72 &
DEFESR I LT 8 2 % v VR SN BRSSO REE 2. &8 7 1 L L0/ 7
A VI 7p ECIRE U CHRE AR AR K o S 7 IR ERS A KB O Z L Th Y . ITFD XD
RS ERT 5,

& EMELHRMETHIOmOEMEEEZAT 2, (FHERE TOMA%ERD)

o ZEAMTHLILOEWEARREAGT 5, G HEATTIT AMLSG EHEE T 37.9%)

® HumDERNT 4V ATIFHEINIHETRET LI T L THD,
KEGFBEROFRETH 5 H22 5 @RI OV T, BEEBOBEINTAREE 20, K2 X MRz
WL, KEFEMED S 5 72 2 HEALSC BRI O BRI b L <ITFHAEIC L VIR ARE L 2 D,

BfE, EMfbSN TS -V RER L #E68KE X, IMM3) (Inverted Metamorphic
Triple-junction) & FE(XIL5 InGaP kv 7 &/ GaAs X KLt/ InGaAs /R b A/ B75 3
BATKIGEM CH D, EN T/ A EREETE SLIM 2450 & LT, ENO AN TERICHER
INTWD, Fio, W Tl Zephyr Z 4D & L7-pl @B EATFRATHER IR &7 L% o 7 VK&
MAER STV D, AGER TIX IMM3) KEEEfS L OZ OIGHEICOW T L Ea— L ko
-V RS Z 5 AR B O BT BHIE D T MMl S W Tk~ 2,

Photo courtesy of Airbus & Microlink

M1 /A SRR SLIM B X OE Sz X2 FUEE M ATRITHE Zephyr 36 L OMEH S iz
IMM3J KBEEMm T — b (77 540W) ™! IMM3J K@ — ~ (H ) 3.0kWw) ™2

*1: https://corporate.jp.sharp/news/240129-b.html

*2: https://www.airforce-technology.com/news/microlink-solar-sheets-zephyr-s-uav/
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AR—rREBVVICLBEEBMHS T LEKGEMORE
Development of Heterogeneous Tandem Solar Cells using Smart Stack
EHBT, O%E #£AX
AIST, °Kikuo Makita,

E-mail: kikuo-makita@aist.go.jp

T WK EIL, WREEORR DEMENEZBEINCA Y v 7§52 LKD) EghEnR
Bohsd, 2oREE LT, fmEEENCL 2 -8Bk (£ Vv 78 #EHEINCED
ok (AB=HANAL 7B JelRdHD, ZOXIREFICBNT, YT —TTIRT7TY
L (Pd) /R EBEESREICNTE LI A~— AKX v 7 Hiff (Smart stack) [1]DOBI%%1T-> T
T, REANIZ, 7/ A—=F—F—F—0 Pd F /b 28EAHICH RS TR L, @Y7 NE
JEJIDOH LR ENLNEZBEAETHHDOTH S, 2O, #HEFm CIEAETE LU EHEL DK
WA B, # o7 AREE L THEMRIETH D, ZHET, GaAs/InP ¥ 7 LMEEICES
WTEIEE 34.9% % k., F-BEMEINS DX 07 ARRGE E LT GaAs/Si[2]H 5 VM i%
GaAs//CulnGaSe; (UL T CIGSe & FE£i)[3]7e E&#FFEL TE 7z,

AR TIT. RIS @RI &0 REARFEH A RGEm L L THiff ST
GaAs//CIGSe % 7 L Kz 6] & LT, Smart stack DIEERIZHOWNTIE~D, CIGSe B/ T
X, R EICER L72Rim T 7 2 A (~100nm) 2MF(ET D720, #6 B8 E 0D, Fxid,
Smart stack DHELIERE L LT, #AREIZY ) a2 — U ROAPRAER & Pd T/ K r a2 TES T
PG H (Modified smart stack) ZBH¥ L., #2G0ME L EEMEDOWNIZK Lz, 2LV,
GaAs//CIGSe 3 #2551 & U CHt Ui DI BN 29.3% % EFE L7 [3], #ii Tk, EAko £ T
I L2 D KERLEMTOERIZOWT Hik~ 5,

(RiFE] AWFIRIR, ESIAFZEBH R IE A BT — 1L & — « PESEHINIR GBI TSI TR BN KI5 E
MOMFER R (BEEIRE Y 2 — VEWRBR/AR= X v - BEEHINBRSE) ] OEFLO T TITH
iz,

[ ik [1] H. Mizuno, et al, Appl. Phys. Lett., 101, 191111 (2012). [2] K. Makita, et al, Prog. Photovolt.
Res. Appl., 28, 16 (2020). [3] K. Makita, et al, Prog. Photovolt. Res. Appl., 31,71 (2023).

KLt 14
1 T 12 F
<
» < 10 f
£ InGaP/GaAs//CIGSe 3J cell
z 8f
A_ Preparation of the bottom cell B_Pd7F / R FESI DR 2 6 FBEE (V) 297
s [ EREREE (mA/cm?) 1241
gy deet £ 4 | wmETO 80
N 4 { vy c REHE) aperture area 293
=3
© 2 active area 31.0
W/ B
(e g ’ 0 "
0 1 2 3 4
C_HEERBH D_hEES Votage [V]

Modified smart stack D H{E & GaAs//CIGSe 3 #6 B /LDRHE (%12 29.3%) [3]
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mMEOREEEESH (NIBFHE) 2L
A—URATRAA b2 O TLBRAXBEROEHEREL
Efficient All-Perovskite Tandem Solar Cells Realized by
Unique Surface Treatment Methods (Dipole Strategy)
RAEH' OFE FE'
ICR, Kyoto Univ. ', °Atsushi Wakamiya'

E-mail: wakamiya@scl.kyoto-u.ac.jp

ABX;EID&E B NT A R T A A NRERTE S TERTE 20NNV KXy v 7 OBEE
HABEIR) (X, ARSI AW D & A A 2 ORI L 0 iR S I T & 5, 2 ORFEATE
MLFELT, BeD0 ¥y v 752 b OEEO_a T A0 A NgxflibdbEi-td—r~<a7
AHA SDF T DR ERRKR A ROKGERE LTER SN TWD, Z T 2EURE
MOENRIZ S ETIEL, MMAGDE D5 KB L ONEEHREO M EAEE L 05,

Fexld, ~a 7 ANA MEOLETREIC, SEMOERY H UICARZRIR T2 67285 Dl
FHERG ) AAEE L. MA oS mEEEMEZHE L xR (K) Y, ZRIZRD A Ry v
MODEED AZRHTE, X7 AU A FRBEEMOBRMEENERETE D |, KRFEX &
W E BB, by TREADNGAR P ABALET, FRA N REy v T2 DX T A0 A b
JBloxt L CHBHERRBIEAIENGOND Z L2 AH LTV 2, ZOME FEZHANT, 2-4
BEAMETOL— L Ra T R
TA & T ML A ERL
L7z, 28645 T LTI,
29.7% (RRAIEMH 29.26%) . 1 cm?

S R— ViR TREREBEEH

04 REFHEE
H RROfE &b & B4

NH,'

s ol | Iy Bom&Ezm Lk

PA XD 3 HETRTYH 28.4% B 2BEYVFI
(GRFLE 27.28%) DYCEZH ;gwf smox 7
PepriE L (M) 7, A% e T
RCIE REIEHEIO ) T e BERITARh i )
SoE LI ERLIT, RO R

Fx DFERIZOWTRAT 2,
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AUTLEROTRAA FKEEEMOFEHT
Characterization Procedures of Perovskite Tandem Solar Cells
ERXLRBUMRAM ORMEIERE
JET, °Hiromi Tobita

E-mail: tobita@)jet.or.jp

KRG 7B Mt 0D BB A 7R R 2 S0 % 72 8D I FE YRR BB (AMLL5G, 1000W/m2, 25°C)Z 51T 2 AL High= %
PS5 Z EIXEECTH D, JET I3 2017 4RI Progress in photovoltaics (Z#8#k D Solar cell efficiency
tables DGR & L CRRE STz, F72, 2020 FEITITA—Am 7 A0 A M KBEMORER
EEFLCHI® T Solar cell efficiency tables ver. 56245 # X7z, # > 7 LMK EM O AL 715
(THEEA KGR U 2 5RO KGEMORAR &V THEAZL < IE LW ZFHET 2 72012
KI5 M DOFEFAN G - TeBER BT ORI TN TE I, Xue 7 A0 A FRBEMO IV FEid e
ATV ANBND ZENMBATEY | EFIREBO ) Z MR+ 5 72012 mppt RXEE—E DS
R L > TREMNTTZMEEZT 52 L bbb D, AEETIE, T 2MXaT7 24 KBGE
MO R 2 RET H F TOFHITFE L BN TRAIHEDONL TV DRECHETTE L L9 7%
N %5 O TR LT2V,

top = = = top_corrected
bot — — — bot_corrected

White bias light _
Monochromatic

9] @ light
Color filter g
S
T
300 500 700 900 1100

‘Wavelength(nm)

Normalized EQE(%)

Figl. EQE measurement conditions Fig2. Example of corrected EQE

1) M.A. Green et al., Solar cell efficiency tables (version 56), Progress in Photovoltaics: Research and

Applications 28 7 (2020) 627-735.
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GAA-NS-FET & & U' 3DSFET (CFET) $1ii D &z ¥ &
The Latest activities on GAA-NS-FET and 3DSFET (CFET) technologies
=W E, RERNFRES L URMAREESRERFEFRRMEY 4 — (LSTC)
Hitoshi Wakabayashi, Institute of Science Tokyo (Science Tokyo) and Leading-edge

Semiconductor Technology Center (LSTC), E-mail: wakabayashi.h.b3e4[at]m.isct.ac.jp

Fv T Ly NEY a—)V[ATDYELRT N A
AHATCIL, B &BAE, a3 A b, [HFE (Power,
Delay, Cost and Area: PDCA) % [RIFRFIZ {13 %
72T 2 POTHME A HED 5 T W B [1-4],
Frzdetinn ¥y 7 LSIFIFIZIEE 3, B E
FLOBEE ] EIZIE 110 S5k & JEfiG
MENTNRBETHY, ¥V AVTNIZT L
(SiGe) YV —A/RLA v, Ty F U T Ay
J& (Etch stop layer: ESL) X 'R 5V 3
> FHR D Single diffusion break (SDB) & LT
) a v E L) (SiN) D o BEADEIME 41,
5= FANTOREATHEBEINATY
5, RIZU EWEEE (V) 28 2 KK 5 72
DIZ, 7= M T AN A XV High-k ARy 7
EoTr— MABEZBMNEE, S 5IZFFET &
Gate-All-Around Nano-Sheet (GAA-NS) FET (Z
&0 S/D A & DR AL Z EIAH D % HH]
TBHILT/ VY R=TF v RABEAIATY
%o ULDdBGRf & AL BB OHIEIZ K D n/p
ZTNEN6HD L EWEEEIERHINT WS
[5-8], & ©1Z 3D-stacked FET (3DSFET) % 7=
I& Complementary FET (CFET, monolithic CFET
(mCFET)) [9-13] |32 KR (Backside intercon-
nects: BSI) & DFHMEA R, MATrI VYA
RIED EAZMZ, BEEEZ&GHMIFTES
LFEZ 505 [12-16], LA L. FinFET BAKED
3D LT IR B 72 b DEDEEE NS &
57 [17,18], EEEAVBHATH Y, @
BE b & Subthreshold slope K& ARk 5N b
[17]e Z I T, FF L~V RS % fFo @ik
BB EEA A /1)L 37 )4 K (Transition-metal
di-chalcogenide: TMDC) lTdH % ZrS, HIZH
WL 1,250 cm?/(V-s) D NN B)E % SEEE L T
W, %7z Carbon-nanotube (CNT) FET D &5
HEABLED SNTWVWDS [19-26], LA LiHE

132 < R DIENR BETH 5 [27-31],
(FEE] ARWEZE D —EBIZ SR E A IR A X-
nics ERAIAE LS RS2 TPI011438 DBk
2% 7-H DT, £F-—EIZENEDO [HA
5G EHIEBE > A T LI RILATsE B e 2
(JPNP20017) DZt %223 -bDTH 5,

SE 3
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9p-N101-3 HECEIS AL AKELHAAS WETFBE (2025 BHAZ REFrY /R &AVF1Y)

T—FrRE2 9 OEFHEIR
Recent trends of gate stack technology
ELH fh‘BHERREU S, BEHRES BRERFEFEFTL 42— °AA KA 2
AIST SFRC', LSTC?, °Shinji Migita'2

E-mail: s-migita@aist.go.jp

AEHTIZT — MRS v 7 OEFBM 2B 2, 77— b A2 v 7132V a Uitk o B2
RS ST REBEEFERIEE (VLSO H O #0 & (B8 12 2 5 Metal-oxide-semiconductor field-effect
transistor (MOSFET)D— D> — D&k HE/p/—>Y T, 7/ — NEMICEM L7=EEZ@E L TTF
¥ RIVDORT oy VEHIEITLHZET, Y=« LA UHEZHEND bT PR XEFHRE 6 M7
YL EIZhTz o> CTERT D Z & &2 /HEICT D, Poly-Si/SiOr DA B DEF A T, Metal/High-k
EWVD FMELOMAGDEN A SN TURAS R E T, ¥ — hAX v 71T VLSI OEREE & HhE
DAL RESHBRL TV D,

F9, Si0r LV b HEFEEEN KXV High-k 554 7 — MEEIEIZE AT 5 Z & T, Sio, BIRTIE
BEARATRERE S D SiO MR BIE N FEHR S, F ¥ 2T ofEIB InE L mELE,
ZOZEE N T U AXEROGIEEES A M L LTz L RIREZ, VLSI O DO %500 MOSFET O
FRIXLOXEZMATHLE VI EELRIE L 7256 L, MOSFET @ # A XiffE/IMb (Dimensional
Scaling) # #EtE 9~ 5 K& 72 J1 & 72 > 7=, IZ MOSFET @ L X\ MEEE (Vth)OFHFERE ) 23,
High-k/SiO, SEICAE U 5 2 A R—LH SR L A X AMBOLEEKZ G THEHTS 2 L T, #%
BlcmbELiZZETHDH, FAR—LEFIF LR Vth &7 ME, AT 5 High-k MO FEEE & R
T8 L~V T ORI K o THA 723D ATRBIC 2 o 72, T/ A — RVIE S O BRI A 45
DEBNORDIEEM T T 2 2 & T, EFEREZHE T R MEI LTV D, ZhbE
A IDE D Z & TN poly-Si & P poly-Si L 2@ AN 72 7> o 7o EIZ I LK EE T & o 7ol 722 Vih
RENEE S, 4 HTIE 1V LT OBEIEERED MOSFET 235568 VLSLICEH ST 5,

S 5T Metal/High-k 23 S/ 2 & DR EREWIZ. ALD Hii T — F 2 % v 7 #E s iE
TEDEINT o2 L CHERRE T o AT RERBMEA LTSN THRENME A LD
ETh D, ZORE, FInFET 2356l VLSI OEAMEE & 720 | & 512 ZAns b1 Gate-All-Around
FET (GAA-FET)EkT %, 77— M 2% v 7 Hilio#kiL, Tt MOSFET O% E I |
(Density Scaling) Z s 2 72 DIZRE RN,
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9p-N101-4 HECOISAMITLAKELHMAS BETHE (2025 BHAS REFrY /R &AVFY)

RX b Cu BB MO ENF & REEHENIEORE
Emerging Trends in Post-Cu BEOL and Future Perspectives on Backside Interconnect
BEEK!, °#L BX!
Yokohama Nat. Univ. !, “Fumihiro Inoue’,

E-mail: inoue-fumihiro-ty@ynu.ac.jp

Fedhi Yy 7 T8, ZZHEUVT, 2nm S — RTIET A A&7 FInFET 205 GAA ~EBATT
BT EPEAMMTRE BN TNDN, A/ — RiZ BEOL IZBWT b K& Risfn L 72 b L PRI
%5, ZAVET BEOL ElftiE, Al 22D Cu ~DOMEHEMLIEE, 7 =27 V¥~ 3 A&, Low-k I,
Co 74—/ v v 7OEN LI L0 HHIMEOIRA 22208 U T X 7223, & EOBIM 7228 biX
W25 FELLEIChz > TRLAR o7z, LavL, BHMEICEE S Cu BSR4 2 A ORI
&% RC BIEDHRLERMEDIK I A, EAEE 15E4B2, 208 ZE5TTIR ey
T DOEINBRAN 2 & 7> T D,

O LEERENS . MHIERICBIT AN T LA RUEBRB LT T ¥y v THEEDHEA, &5
ZRE Y Gt &b A TG L2 B R~ T — 7 OERER AR ST
%o RUIINAZEHIZZE Cu LV EWHDOD, F /7 A7 — /2B W TES i BELCRLR BEL D 52
B /NE < ABIELARIRIC BN T Cu L0 IR Z2 R~ T5E60 0 5, £72. B CIREEMEW -
DAY T L AT LD ETEMEMECR b IR S 4, Bl OYLRIC KV RC BEIEDOINHIH 7] HE
5, MAT, =7 bavA 7 Lb—ya UittEICEND Z &b, B - @O B
B LTHEESNTWD, E6I2, VT 87774 770 R L LA ARER R T T ¥y
v THEE & OBFME S E < RCHFEDYEEICHET D,

—H. vV I T AL ACBT LA BERRETH Y . WL R E S
IR Ry ZORANEA~OTHLD KD HI TN D, 2T L A IS S 7 T VRO 2K L,
Si FROEEICEBE OBREMEZEE T 52 LT IR Ry 7284 2 Eimh B oEA
PRRTEN TN 5D,

NU T LA Ru BT 7 ¥ v v TSI WO TE BT FE O, EmEARICIS VT
TN EDORICERTHER (T A A R—ar) &, 2T DY V7T 7 4 fERT
ENENEINFEE 72> TN D,

AFERTIE, TS RIARBEMREINT OB S B M 28 5 & & bIT, RSN TiRE & 2 Ofitik
AT 72 B0 A DWW T ERT D,
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9p-N101-5 HEOMISAMIDE LHELMMAL WETFHE (2025 BHAZ RAFrY /SR 8AVF1Y)

Beyond 2nm HREIITO T EFES L UL 2V ERORFHHA
Latest Trends in Epitaxial Growth and Silicon Substrates for Beyond 2nm Technology Node
BAKE HEI !, BAKE MREL2 O/ EX 2 BHH &BA?

School of Sci.& Tech., Meiji Univ. |, MREL, Meiji Univ. 2, °Atsushi Ogura'?, Koji Usuda?

E-mail: a ogura@meiji.ac.jp

RN LSI TR, AEV— B Yy 7 &bl A7 —U U 7OiERE L TOMRER EO R L
RHERF D725 3 IRTHEEHE OEANIE L TW5D, 2 Thb Yy 7 Tk, HAENSERE
BLOZME L THADOXYy v F 7 v 7E2HIEL WD 20m (Hiff) /— KLUFET, F/ v— Rk
DF ¥ F/vZFElE L7z GAA (Gate-all-around) #HEEDRAULN FES TN D, 0 GAA %
T WA 3 KTTT A ADFEBUIE, EUV U Y 7T 7 ¢ — i, @7 A7 M Lo FINT
DD RTA =y F o 7, R % 32819 % ALD (Atomic Layer Deposition ) $%{ifiZ
MMAT, BICEERT V2 % v VREEM &2 2 HHEICE T 2 FERLHTH D,

& 512, FinFET CTRIEO110)H % F v 1/ & L THIH L7Z0x LT, GAA TIE4#)(100)%
BRI 5729, F7IZ pMOS ORHELIENBE E 725, 21, pMOS & nMOS % 3 IRItIZFEE T
% CFET (Complementary Field-Effect Transistor) T, & HIZKE i E 705, L72723-> T, Beyond
2nm % BAEZ 7285A . (110)3EH A AV 72 GAA-pMOS OBIRN AR R TH 5, (110)HERIZITZE D
B 7 AN R BRI & 722 {111} TAFET D72, Filfh K FEOHIAE A (100)EAR I b~ CHREEE
HINCREEL 720 | =R RO Y = o SRS O WG 2 IR E 7 R PR EREMFAE T 5. A
T, AR LSTC & H[FTHUY #13e NEDO 7’12 ¥ =7 kK V| Beyond 2nm S = Bl K M
OV Y = B O B

O R L BB % W 1 ey

(el ABEO— | Eavas bEm ERT Y F VY
L ESCRRRR AR ——
=LK R (oEE gggéz €
BB (NEDO) f@fﬁ’,fj_zf%”‘ Highk SR
D R b 5 Gty

VAT IR
BFsF¥E) (JPNP 20017.
ZRESE - BB G
B S i B R i v

(110)F/ &=+

% — (LSTC)) OZEFEHF Extendable
XOfRFONIZH D [ | |
T7, Fig.1 Research targets of LSTC as part of NEDO project.
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FEAFABET O AFARZEZMET 5 Al Hiii

Al technology to accelerate semiconductor manufacturing process development
BAHEXE, TAUYREL?,
VZ—®3IaVEYERZaTFIFRIIT S TR —NX - xRy
A RAH, FAR H, B MK, BE HE k8 K&, a8l 43 k#F BX
Nagoya Univ. |, Aixtal?, Sony Semiconductor Manufacturing Corporation’, GlobalWafers Japan*
°Kentaro Kutsukake!, Toru Ujihara!, Shota Seki?, Masaki Takaishi?,

Hiroki Nagakura’, Koichi Tanigawa®, Yuta Nagai*

E-mail: kutsukake.kentaro.c3@f.mail.nagoya-u.ac.jp

Tl AR T XA AR CIE, IR COMERER AR D S D A8, HERTLOAE 2 O TREO FwEflk T
i BICBRADN D D, KRR, Si U = — ~NERO NI EE 5341 0K Mo BE 53 AT %2 7 /8 ARSI &
DOETHEUNHEY ZTeXLERHAL, Si Vo= "ETHlo7=7m b AR TORKEDAEE L 72> TV
Lo L, Ux— il TN ABE L N R L Tp o THEBEMED B W R 2 3G L7295 2T, K7
TutANTG A =2 O b AR TIT O 2 L IR EECTH o7,

AW TIE, ST V= — N LET B2 AN MOS 4 A —T ey —8ET o AETOT XLV A
EARARZEM FICHESE L Ol T2 2 & T e AR TCOEREIAEER L (K1), Ziuc kv it
KDV ab—g rafnoiEb L i LT, B DR A 1/1000 (2R L7z, ARRCRIT, B2
FERE CORELOMENEEZ FAET DD TH Y | £72 CMOS A A — Tk P —D Rl P& 2 -8R
kb« T 2 cdm L CRBATRE/R HIETH D,

[3$82] ABF721% NEDO JEERF5E 7 1 275 A (JP14004) LV X452 1F7-,

ﬂ AGTPH N— (FSONVA SROBERTOCARREY—I)
7317— rRIEE (— ﬁ:ﬁﬁd)? DtZéﬁi?@ﬂ:)

L AR TSR TREERG
————— —_—
mﬁ&mzt
it
7/9»“/4,": I I

m>= NN ) ) @

BRER 01 —)\BILE FLAREAINIE AAZEAN ASEFE
(A>Tw k) () \(smﬁm (pnéatgizAY) (J12)

Y \/
SivT—/\BfEX—hH—(A) CISBEX——(Btt)
h T4 SHNIFHNU— (RTOLR, LERE)
1 24777 b —OBRIK, (EZEH EICBELEZT UYL R LT, ¥R B2 2R E#bE1TH,

1Y A0

GRYN—+C

\
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9p-N101-7 HL6EIE MBS AT LAHES WETHE (2025 WA RAFr> /(R &FVFMY)

HZO BEBHR AT EHRBaA V1 —FT 1 Vv I~DER

HZ0 ferroelectric memory and its implications for novel computing technologies
"EXBRI, *HFRAEWRHF, Cb—FSH—rRY hOTFou b, BREL, FRELERE
=ERGR |, EAE BER AFEBRD, BER' sARER
FRTE' P x| BKX F- 7
'Univ. Tokyo, *Teikyo Univ., °K. Toprasertpong!, Z. Liu!, K. Ito!, X. Gao!, E. Nako!, S.-Y. Min!,
R. Suzukil, S.-K. Cho!, Z. Cai', R. Nakane!, M. Takenaka!, S. Takagi’
E-mail: toprasertpong@mosfet.t.u-tokyo.ac.jp

Hfi«Zr0; (HZO) ZMRFE L ¥ 2 HIO, RIBFHEMARILCMOS 77 v M7+ — L ETHEETE 598
FHEAMEITHY , KEEET) - BRI TAEE L WO R E b oTo v ¥y ZIREAFEREA T Y
ELTHBEZEDTWD, F2, ERE N T P AX O — MMk ER HZO #8:H L
oA 7 A2 (FeFET) (LB MM - ARHEE ) O 1T AR MEAE D & L THZER
FENHED BTN D, AGHEI T, SRFFER HZO 734 AT 2R 78R & Fox OBFSEALR %

AT 2 (K1), FxlTRFER HZO OMERBALHIN A 3 5 2 & THIE 4 nm @ HZO 8
BRZFEEH L, 1.2 VEIE, 10" [EI2L EooE & # i (Endurance) | 10 FELL O RFi R (Retention)
DR EIRF v R Z & FGE LU, WERE HZO OMFERA Y 26 ERLT D701
V=0T v TRA TV P Vo EEEREICART D2 LERDH Y . Zh b O ﬁ?
L2 DR A ZFEIT HE) N T DR ZHEED FeFET ICB L T, IRBMEEE DT A X
FHEAETE7-—HTH, A= VISHIZE W TR T X X FRMEREN 725k > T 550,

HZO WFEEART A 2T AT VICHIZT T2 BROMORFEAMEEZIEH LT, /A4~
YHa Ca—T 4 I E bR VWHREEEa L Ea—T 4 T ~OHREbEE D, Bx T
OIS A F X7 ZA%&IED Lt#@a’ﬁ VHN—arva—7 4 7 2EB L, KBTI TF
BAREZR Al Y A7 AT AHA TV DU, Bk A FiE, VP A—MA: TRT 5 2 & Thix
IR RHN T — & OEFFIIR S A 7 2 FHE LI, F7e SR F A4 I 72 TE 5 FeFET
ERWHTZ 72 A FE LT 50,

[AHRE] ARFZE IR 2R 92 (23K20951), JST-CREST (JPMICR20C3), TSMC % #EAF4E D ZHRIZ L 0 Ehii L 7=,

[ 3Cik] [1] K. Toprasertpong et al., ACS Appl. Mater: Interfaces 14, 51137-51148 (2022). [2] K. Ito et al., VLSI Symp.,
T11-1 (2025). [3] Z. Liu et al., Appl. Phys. Lett. 125, 072904 (2024). [4] Z. Liu et al., Appl. Phys. Lett. 125, 072904 (2024).
[5] Z. Cai et al., IEEE Trans. Electron Devices 71, 3633-3639, (2024). [5] K. Toprasertpong et al., Appl. Phys. A 128, 1114
(2022). [6] S.-K. Cho et al., IEDM, 4-7 (2024). [7] K. Toprasertpong et al., Commun. Eng. 1, 21 (2022). [8] E. Nako et al.,

IEEE Trans. Electron Devices 70, 5657-5664 (2023). [9] R. Suzuki et al., IEEE Electron Device Lett. 45, 1768-1771 (2024).
[10] S.-Y. Min et al., APL Machine Learning 3, 016120 (2025). [11] H. J.-Y. Chen et al., IEDM, 5-1 (2023).
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DEBEFY TOBRTR—DA Y FEXZDRBT/NA X & EHRIEM
Advanced Thermal Management Devices and Charavterization Method s for 3D
Semiconductor Chips
£2HEBXI!, ORF HE!
Nagoya Univ.!, °Hosei Nagano!

E-mail: nagano.hosei.e4@f.mail.nagoya-u.ac.jp

T4, BT-REER O/ YL - mYERE LN BRI HE AR T AR T D RO EREE % (3DIC)
~OMBNEE - TND. AT v 752 ZBICERLIMEEICL Y, ERFEICEEDOER Y F AR
v AL, BAORHMNAERER MRy 7 LR Z ENHETH 5.

ZD X ORI L, MEORBYEEIC L o TRE LR SE 288D 5TV D b
DD, F 7 A 7R =L TOYA ZGRIZEY, BYRERTI L% 30~200 WmK F2EEIZ
EEFY, FRNREEREE~OISE LTI+ EFE0nizn. —F, FyFNIic~A 7
BTy RVEREL, BEATERZR L CHET 2RO S TR, F v T NE O
S E TORRRE Z ST M U AT MRS LEE L 720, B R\ SORREE B R E O TS
REWVWEWSTEND S

IO LleEmaE E R, AR TIE, FileT y 7mAEINE LT =Rk~ A 7 nLr—7t
— A T I KD A TEERET D, V—7t— b1 7 (Loop Heat Pipe, LHP) [, X7 &
A=) DRI FE AT HH kPa~100kPa F2EE D EHE J) 4 AR o 7 BRENR & 3 5 kit ooz
BYUENGIET N A TH Y, BEDEE, SBUTR, SEDEYREE (1,000~807 WmK) &\
STENIREERT 5. 1ERIE, SRERE & ZAREMA GO R OBEIE Y 2 —
L& UTHIEBIR S ED BT E 720, AT, vV a2 VR v T2 ZHANIC L 0 BRE
NEFBTH~A 7 m T —E MBI 2 R E L, RERT > TN~ AA T D AT 6E
72 LHP OFEHRZ HIFL T 5.

KBTI, BUEED TWD U @2 LHP OG- RS L OMWERERH OMER TSV THEST -
. Fi, PEEBEIOMNINERE R EEFMT 52O ARF K, BWNEDZER5A0 % Al b
LiHFEIC OV T H T THET 5.
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[8p-N103-1~10] 35 £ DS HMHh < BEERIEH O RATHR

[8p-N103-1]
F—T=>
OhE —E' 1. KRAZE)

[8p-N103-2]
h—R>F /R OEFB Y
OEW HE' (1.2 H;KAZE)

[8p-N103-3]
KE A/ VR RO THRLSH—=TILIRI X Y T

OFH BE' (1.RALEH)

[8p-N103-4]
HEKT VF R N— ANRESH]
OW/A =BT (1. FEARIE)

[8p-N103-5]
FEAFFBANC[ T 7o CsPbBr3/Cs4PbBrg f&faIC & 17 2 FEHZRELIC £ 2 R DO HIH

OMNAH K1, |H XFE. BB M. ) EE2 |E B, LA Fms. he —E10.kK
AT, 2RAEEL X —. 3.FEKIRIE)

[8p-N103-6]
ROTZAAA MY —F T+ = AREOBERMRMN © B8 L — REFRALIADIGEICHEIT T
OH B (1.58AT)

[8p-N103-7]
T b —=TILTIAT 10 RELBZREENT FEEXOILERBEIK
OfRA B2 (1. ABRAIIAIE. 2. KBRAIIALAC-SYSHT)

[8p-N103-8]
FEMEEDINAIC K MRV ROBRER T
Omt/H #1238l F—"2 # BEA"23 BA BEF2 BF 524 81 B>, Bl B KE

HIR23, BRE B2 (1. ARAAPRE. 2. AR ALAC-SYSHF. 3. ABRAAPRT. 4.BFFE. 5.4
&3t B2 EERR)

[8p-N103-9]
HREPRE DEHR & Sl
OmER sh&" (1.5 K)

[8p-N103-10]
sa—-vvy
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8p-N103-2 HSCEISAMIZE RAHSHIMAL WHATFBE (2025 BHAZE REFr2 /SR &FY51Y)

— R/ HHOBRTFRAEYMY

Quantum thermal optical properties of carbon nanomaterials
RRIAE' CER HEFE'
Kyoto Univ. ', °Yuhei Miyauchi’
E-mail: miyauchi@iae.kyoto-u.ac.jp

Hg—ARrF 7 Fa—7 (SWCNT) (ZiF, 20 (WA 7V 7 1) ICX &M & gk
TUPFAET Do FRHEAT O ONT 1 1 eV A —F — D)/ NS WS R v v 7 L EH meV
F = —OEREFREE R —%2F 5, | (kT ~26meV) 1IH & XV, 1000 K 2L 1
D ER T TR FIXEVREE L e E IS D, Bx L. ZOEIREER SWONT Ot -9
PEICHEE L. SWCNT EORE XM b7 v 7 Sz RTERNE 723 B L X — T8 3~ 5 3
LIzFA Lz, MIDEE D @A X —DNEOT v T arN"—2 g R a ERELTZ[2],
S 5121000 K LA LD SWCNT 7> & Jhid 112 k4~ 2 SR i 2 i AR BB 2 8Ll L. SWCNT C
TR XN X —CREFE2ERTEDL L EZRELTWS[3], 0 XD R FEutiEx
FRAGOICIR EE RIS, N 72 R IWE 2 R OB A 2 B4 2 BOLIE E 18, @R R PRI
LWV e RV =B A~DICH PRt 2 if S 5, 7272 L. LRI — SWCNT
TR~ 7 B 27 —/VOEFBM BN LETH Y | MR 2 TAREITAFIET D SWCNT Tl
LHEICIZOVPEPRRELSEDY 55720, TOBMBNARIRTHL, £ THRAIX, B—HED
MR SWONT A #i7-72~7 U 7V L2 & ORISR SR IT R 410 ITRHES] s VW o 7o
BRI 2 L CE o, A T, 2 OB T 2 bkl 7 Bide]. BRIk T
% I FAREEDZAE[7]. SWONT R0 ERLERR[8]. @ %hs e KB BT ~ DG HI[9] 72 &

BT DR OMREMITT D, Flo. @IESRAO S LT, EECEARREORIE 7L (L Ix
v R) ERBR BRI 2. BRI TONFALFERT v L ZB LTy — ALV AR R D&
FBCWNED B T2 22T FHE[10IC DWW Cilgim Do
[1]Y. Miyauchi et al., Nat. Photonics 7, 715 (2013).

[2] N. Akizuki, S. Aota, S. Mouri, K. Matsuda, and Y. Miyauchi, Nat. Commun. 6, 8920 (2015).

[3] T. Nishihara, A. Takakura, Y. Miyauchi, and K. Itami, Nat. Commun. 9, 3144 (2018).

[4] T. Nishihara, Y. Miyauchi et al., Nanophotonics 11, 1011 (2022).

[5] H. Wu, T. Nishihara, Y. Miyauchi et al., Carbon, 218, 118720 (2024).

[6] A. Takahashi, Y. Miyauchi et al., The 67th FNTG General Symposium, Sep. 3, 2024.

[7] Z. Liu, T. Nishihara, and Y. Miyauchi, The 66th FNTG General Symposium, Mar. 7, 2024.

[8] A. Takakura, T. Nishihara, T. Tanaka, H. Kataura, and Y. Miyauchi, Nat. Commun. 16, 1093 (2025).
[9] H. Wu, Y. Miyauchi et al., The 67th FNTG General Symposium, Sep. 1, 2024.

[10] T. Nishihara, A. Takakura, S. Konabe, and Y. Miyauchi, Commun. Mater. 6, 89 (2025).
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KE7#A/VKRFYU P THRY =22 T A2 Pl
Thermal Management Technology Pioneered by Surface Phonon Polaritons

RREW “BHHEE
I1S, The Univ. of Tokyo!
E-mail: nomura@iis.u-tokyo.ac.jp

FKE 74/ RZ7YU MY (SPhPs) &, XFE 7/ v &7+ bV DERKICK > TERINST
Nxyty NBHRTHD, EDIMDEA N XL ZBILAEMNHD eh D, ATFE
LFOXERPFICBVWTRELBELZEDHTWLS, EFRICHEVLTE, BEROMEER DM EHR
HIN, BFICEVWTE, RAOEBRARTCEERRRZBR 2MHMEIREIN TS, K
FEETIE, SPhPs IC& 2EVRES L OBETHIENIC D W TERT b,

4 1L SIN 7/ BEOEREBEER A BT T 2 Z & T.SPhPs I & 2T 2L ¥ —#k % Eim,
EERRICEEME L 72, ®1(@)lE. 4 2D SIN 7 /& (E& :30-200nm) @ 300K 75 800K (25
T2REEEDORELRTFUEEZRL TV, EVETIEORE LR & & & ICBMRERARED T AN
50 nm KFEDB W TIE, SPhP OFEIC K VBN 2 IR SNz, SPhPsIE7+/ &
L TELLRWFEHERTEZERL, #74+/ VOFHBEBRIBZ LN ICBR /BT
DNEM 7 X & ATREIC T B [1],

“ODYERREIOBREMOED  ARFE L OERFOMAICOVTEZ L DRI LEINTL D,

IHE, SN Bz AW oR BB BN EMEEO KA [ EAHRE S NIEDH 7=, T4 1£. 10 um ED Si-Si
HELU 22D Si0,/Si/SI0, D 10um ¥ v v 7ZBL7-BMmZEZ AL 7. K 1(b) ITRT £ S 1T
KZTIE, SI-SI LY REAX vy 7RIV E I X2V 2D B ONT, SiELD SiO, 8 T
EIN/z SPhP A SIBREOERE— NICHESE L CTEANARICERIN, isEN ORI IND T &
TAVE IRV ANEINL L BETED (2], £7-. BWRAEOBER. Z 0BG L BEKET
A THY, Si-SiREERTH2FICHERINT LD,

(@20 ' ' R (b) * oo, »

> ™ ..I=I. < T

= ..--‘ g " -3 >

=] L ] [ ] " -—

g - € o SiOysilsio, 9

5 1.5 . B [

= IR Enhancement o |

= Tn e, by SPhP £ s

E ll N i, ER

g 1.0 """'""‘ """ f ------- AR K---====-==se=sseco=e-. - S 4l 1

> M v'! v v A, 8" B ]

I _ v ¢y Tt | E al - i ]

T - d—30nm ,v Scattering| £ { ]

g 0.5 ¢ d=50nm Y v 1 84 ' ]

2 4 d=100nm viy o ) °od=30nm !
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300 400 500 600 700 800 a0 a0 a0 a0 380 400

Temperature (K) Temperature, T (K)

1.(a) EHR2EX d D SINBIZE T 2BMEEXRDREKEFE, (b) Si/Si (F) $ &L U Si0,/Si/Si0,
GR) BEICHEITEF vy 7 (10 um) B r X7 2V ROBEMKRENE - 8 (8 L0 Gt

"), 2RILERBFERT

B L ARTFRIE. BHERAF D Drs. Y. Wu, S. Tachikawa, J. Ordonez-Miranda, R. Anufriev, L. Jalabert,

and S. Volz & O#ENIC & V) HKTE N7,

SEXHR : [1] Y. Wu, et al., Sci. Adv. 6, eabb4461 (2020). [2] Phys. Rev. Lett. 132, 186904 (2024).
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Semiconductor Anti-Stokes Optical Cooling
FEKRRE' LA HRMB'
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FEEWMHA LN, CTFE D EBHIC L > THROREZK TS 2L+, KTrRO Ry~
F—HHN IO TV D, ZOFEFEERIITEATE R, RV, BEEEFHEIC
X7 FAR—=27Z (AS) BNZNNTCHENRESNLTVD, AS FLLITERLY bEx
KX —DFNTHY | FIHZNED 100% T, LRI E AS B OWfE TRIFTT= X LF—%
K, mAISND, ZOFETIE, A NITER L TOMBICHE T2 2 LN TE 5720, W
BRANLLTEBRE THWRAEITE D LWV O IERIZRWRAIFIEICRY 5 5, ZThETHEAF %
R—7" L7t CREAICIFZE M T, 0 K FRE E TOMAINER I TV 5[], L, &t
A A ATERILASTI N DB ENEEE « U — (3B R RSN FAET D, 2 THIRIN DT
VEER T O M EAIN IR ST E A, FMEANCLE T 100% IV IMBR O 7 2h R 4 2
R CHEIT 5013 CRETH -7,

Fexix, E-7 4/ AAHEEHDPERLS[2,3], REROBHATA Vsl TE D m s AbeE~
0T AHA N ESGI RN PR A O 2 ED TE 2 [4], FleXe T A4 M&T Ry M

T 100% DFNETNRNEBTE L 2 N RERBHME CTH D, Fxldhil, *rn7 X
B4 FET Ky bEFRA MESEIZE TiA® 72 dot-in-crystal #&i1& THIREHNZ L - TR 8 K om#H %
BHIL. AS HEFHENTT LTZ[5,6], = HIZ. EEERNL T Tk Auger FiES (ZAZIRIC
TS ARG A) 12 K 2 MBS ERINC 72 0 | IR 2 25 % 5 & I EID b I~ D 7 1
AF == ELDLHZEBRM LT, 20X, BET A ORI Auger FHiE S 23
RELTNDZ LD, Auger FRfES L— A2 EEIIZFHIT 5 2 & T, ARAFZETHWZEEHT
BIOHABANERNOCKIOKRETHLZ E LI LN LT,

BT, CEEARERR A, BT 4/ CHEERRT  EOBRENC OV TR 75,
Auger FHiSEEAR & AL T ORI F1E 2 G RERBROFEMIC OV TR, £z, BRTO
JRERE) 72 R AR & 2 & Si iR T 5 7280 DERIZIC DUV TR T %o

AWF5EI%, JST-CREST(UJPMICR21B4), FHftE (25K01649), F v / »MHE L N TFERFRE
MBFFE X7 1 7T AOXRBIZ X

[1] S. D. Melgaard, et al., Sci. Rep. 6, 20380 (2016). [2] Y. Yamada, et al., Phys. Rev. Lett. 126, 237401
(2021). [3] Y Yamada, Y. Kanemitsu, NPG Asia Mater. 14, 48 (2022). [4] Y. Kajino, et al., Phys. Rev. Mater.
6, L043001 (2022). [5] Y. Yamada, et al., Nano Lett. 24, 11255 (2024). [6] Y. Yamada and Y. Kanemitsu, J.
Phys. Chem. Lett. 16, 4496 (2025).
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H BRI HIZ [ (472 CsPbBry/CssPbBrs $E&IZH T3
REMRELIC & SR EDOFIH

Impacts of sample shape and size on optical properties
in CsPbBr3/Cs«PbBrs crystals for optical cooling
BRKXBEL !, BRABHEtE S 2 FEARES
OMmrh Xih !, {2H L% |, BE ®ic L, M)l BF 2, @A E8 !, LA /B3 /b —E!
The Univ. of Osaka !, Research Center for UHVEM, The Univ. of Osaka 2, Chiba Univ. 3
°Daichi Tanaka!, Mitsuki Fukuda', Naoki Noborio’,
Shuhei Ichikawal-, Hiroshi Tabata!, Yasuhiro Yamada®, and Kazunobu Kojima'

E-mail: daichi.tanaka@sfm.eei.eng.osaka-u.ac.jp

[#F32E ] CsPbBrs 7/ fidk )Y CsaPbBre fifi i NEBIZHELDIA F 1172 CsPbBrs/CssPbBrs fiti i 135 4h
RIFORIE R L, ZZRWRUCH L TOREELEV, SOIHEYEY bEnZ fLX—
TORN(T v F AN =7 ARK)DPHERINTEY, PBERLLHHA~OISHABHRE SN D[],
ZHVETICH AL, Ridh &2 KRG T 5 &R DOWINERD BRI 25— T, B EWIN(SA)RIC
FEVINET &7 SR(EQE) 2ME F L7 4 kb z/t/x@ux&7bw@€—7ﬁEﬁVyPy
7 hNTAHZEER LT LIE[2,3], AU TIL, = IRICHIICHE SBT3 0 7 g & @B R
@:E&%yywﬁﬁmiD%%%ﬁﬁbtﬁm%ﬁmbImﬁ&%yi;v—yaybko
W OER AT, FAROEND SAZSIRICKITTHELH LN LI-O THRET 5,
[%%%#'ﬁ%]ifﬁﬁfwﬁﬁ%%ﬁmb\%V?ﬁwmﬁéﬁwfﬁ%@éﬁﬁﬁb
T3RILDY I a2 b—a r&{T->7[Fig. 1(c)], AR A ANKRELRLHIZHON TR HahD
FTCORKBENEL DT DFHBINNES AT, EQE MEFT2 L3kic, PLEY—Z R
v R 7 b5, RIZFEA—OREET VA& OV CERRE S [Fig. 1(2)]3 X OWCIRAE M [Fig. 1(b)]%
HELCEREZITo 7, EAOBF FmEfRmoRFEAmET 52 LT, BIRE(kIZ L Dbk
HRBCRIZZER N AE T WL 2123 %, ETHANLNFEY H S5 feRIEaslbh 1 Xkt
PEANE W T2 | ARRITTIZ IR OFE IZEWRIIC & D EQE DK FAMZ b b Z & A BT
ST, TOT EIE, RO ENE—TH-TH, BROBREZNIELZ EICLD SA R
%ﬁ@u\%mm IHFHHAGEE FR ST LD Z L EMEE Lz, FEMITY ST 5,

[BEe] AWFEo—E L, SRR IR LR 3 X ORHFE No.25K01649 D3R4 51T 7=
HDOTT,

[17 Y. Yamada et al., Nano Lett. 6, L043001 (2024). [2] N. Noborio et al., 2024 MRS Fall Meeting,
EL04.13.09 (2024). [3] f&H fil, 25 85 [EIFRkZ=IS B 723, 17a-C302-2 (2024).
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Fig. 1 Dependence of EQE on crystal lengths and schematic of sample shape used in simulation.
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ROTRADA FREY—FE T+ =) AREOERBN
B L— FHRERADEAIZRHITT
Theoretical Analysis of Perovskite-Based Thermophotonic Power Generation:
Toward Application to Low-Grade Waste Heat Recovery
WBRAL, #HF K
Niigata Univ., °Atsushi Sakurai

E-mail: sakurai@eng.niigata-u.ac.jp

IR (200 °CLAT) DOHFRIFEESTFICEB W TRKEICHFETLIH0D, TDLL NARFHO %
FEEIN TS, KR TIE. 29 LK v — NEEBWOEBEHEIRE B E L8 LWRES
RLE LT, RaT2AhA NPEKREANEY—F 74 =27 2%E (TPX) v AT LD

AT 7,

KU AT ML, S SHEFIA L, EHETHOEERREDIEROBIEET (TPV)
CIIRELSERDFFRETH D, S < HEEOMITIZIL, REERK CESHIEET NV E
L, BER OYe— 2L F—(miE 4 E B HHE L7,

K12, ITO/TiO2/CsPbL/CFTS/Au 725 72 5 ZJ@ &I B W\ T, FJE DR S {42 Z & T,

N RFE X ARG LT T R AT/ L. BERIEBN 2L ) —ZhFE D 80%LL LI
ETHIEERLE, £, Fv o TN 1 mm LLEICER > THZRAX—T T v 7 20
Franscat . BUEMLRBARRE COANBREEN TR TH DL Z 2R LT,

S#%IL, IR G 72 CEA EOBKEZEE LTl LOER & OBRAEZEE T, I
572 5 AT 7o e & BB 32 TE Th 2.

b c
(a) = ( ) P [W/cm?] % ( ) 1 [%]
() —
pEc ' 14 14
o @
Al S13 2 S13
CFTS Applied voltage E 0228 W/Cm 2
CsPbl; NERE <12 i 1.2
: ©
I S11 £1.1
ITO 5 g
? ? % Vacuum Gap © 1 5 1
$0.9 $0.9
ITo 2 £
Tio, 008 0.8
C < w
SPbl; NERA So7 8,
CFTS 4Generated power g £
B ¢ 5°8 206
T . 06 08 1 12 14 5085 08 " 1o ”
col

Chemical Potential on the Emitter, [eV] Chemical Potential on the Emitter, [eV]

Figure 1. (a) Schematic illustration of the perovskite-based thermophotonic power generation (TPX) system
comprising multilayer structures of Aw/CFTS/CsPbls/TiOo/ITO. The upper structure acts as a
non-equilibrium radiation emitter (NERE), while the lower structure functions as a non-equilibrium
radiation absorber (NERA). The applied voltage enables power extraction across a far-field vacuum gap.
(b) Power density distribution as a function of chemical potentials of the emitter and absorber. The

maximum power output reaches 0.228 W/cm?. (c) Corresponding energy conversion efficiency normalized

by the Carnot limit, exhibiting a peak efficiency of 82.1%.
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T4 F—TUNINA T4 I RZKBRERNNA A EEDLBERAIRK
Creation of Common Platform for Next-generation Bioindustries with Photothermal Fluidics
KERAIML KRR ', KBRAIIK LAC-SYS BF 2, OfkME BHth '

Grad. Sch. Sci.}, RILACS ? in Osaka Met. Univ., Takuya lida**
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AR, T SEICC O mRE B 7R IR EE R HAI[1]R0 59 a0 20 F-adak il A [2,31V 2 BE 3 2 S BRI 7RI
WA, T R T ORBGH TR T DR NEANITON T WD, 2, &RT /#ED
INLEATOMERRIZ K0 BN R o & BE e il & B 2 M T o —E S 7 XE=7 2D
FRZENEBRHNC HIEFR TH D[4, FRT. BUNERBTOXRBEG R L DI EO I - I F
G T D74 M=~V TN AT 4 7 AT A BIERICHEE SN TV D, 72L& 2IE,
vty M ETHOWOLND N EWEOBRKFIERIC L 2 XFHE T & B F09M BAE
RN L 2 ket 2 ARSI RI I L7z DREME 137 2 WES~ A 7 e E 2 - 1250 CR
s U CHEFEHELZ DD Z N TE, SRR FROCEINET 2 EFEME s 27 A
(LAC-SYS)| OBRENFEL L U TIRJAWS I TOICHMERF SN TWAHI56], & xiE, v 7=
TR OB/ NZER] T U— I X D EEE T & T BRENA OFEFRAE NI L 0 FURHUAROS & N
LT, #ERIEL D 1 ~2 HiEEE» B REOEE COFEZ AL T2~ 7 aT7a—
ST LAC-SYS 23BR%E S, s NSe s A~ — 1 — & L X B D@ RN b A LT
5[7,89], F7-, KAz @RI AETE LM OIKS A —VHBREHAANA AT > 7'
BR%E &, S O E AETEREFEC 7 A VA DM EH « EREEFHA S ATRE & 72 - 72[10,11], & 51T,
R 70— 7R+ 2RA L TR ZIT O [~T 0 7 u—7 gk BB Sh, 5 Y%L PCR
ZHBZ 5 MERE 72 DNA GHIIA/ N Y = L CHRBTE 5 2 & RS/ [12], ABHTIZIZ D
D—HOREREFRIT L, EFEEEECRKDER « ~V AT T HM 2T 2 [elREeE TE
TaAYAT L] ORYAEARL, AIFET v X TOEYRER, RARA, RBE - =3 1F—72 CiE
JEWVIRIERAS A FFERICBIT D 7+ h =~V TIA T 4 7 ZADFREMEIC DWW THERT D,
[tRE] AWFZR IR ISR, AR, ARAK, EBERK, R EK, EREERK, H
FEFK, KRFEEARKEER 5 NCHAEEOER., IR A L _A—2GTe %< OBk L Dt
FFFED R DO—ETh D, HFFEHEEIC L7V | IST KKt ANEFE, AMED A—2 v 3 v b
FURFZEBASE 3. BIIFE HARATSE(S). NEDO HH R EOHEEND C XA THV,

[1] S. Ito, T. Sugiyama, N. Toitani, G. Katayama, H. Miyasaka, J. Phys. Chem. B 111, 2365 (2007).
[2] Y Nishimura, K Nishida, Y Yamamoto, S Ito, S Tokonami, T lida J. Phys. Chem. C 118, 18799 (2014).
[3] T lida, Y Nishimura, M Tamura, K Nishida, S Ito, S Tokonami, Sci. Rep. 6, 1 (2016).

[4] G. Baffou, F. Cichos, R. Quidant, Nature Mater. 19, 946 (2020).

[5] T. lida, Readout HORIBA Technical Report., 55, 11 (2021).

[6] BRFHEKHL, I HPIPEF2< smdlr D W >, 94 (5), 244 (2025).

[7]1T. lida, S. Hamatani, S. Tokonami et al., Commun. Biol. 5, 1053 (2022).

[8] K. Fujiwara, Y. Takagi, I. Nakase, S. Tokonami, T. lida, et al., Nanoscale Horizons, 8, 1034 (2023).
[9] T. lida, S. Tokonami, Y. Takagi, I. Nakase, A. Taguchi, [EFEFFET PCT/IP2023/018633, (2023)
[10] S. Tokonami, T. lida et al., Sci. Adv., 6, eaaz5757 (2020).

[11] M. Kanoda, S. Tokonami, T. lida, npj Biosensing 1, 1 (2024)

[12] S. Toyouchi, S. Tokonami, T. lida et al., ACS Sensors, 10, 751 (2025).
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RBMEESEICK SHRMNMMEORRERH
High-Sensitivity Detection of Extracellular Vesicles
by Optical Condensation-Assisted Mass Spectrometry
KERAKBEE !, KERZAXK LAC-SYS #F 2, KBRAXEREL S, BIRZFE¢, HARHHERIERS
OmtE e, BA F—' K BX'Y, B MXF BF F
AR FiLS, BI K5 KK SR>, EE B>
Grad. Sch. Sci.!, RILACS %, Grad. Sch. Eng.? in Osaka Metro. Univ.,
Sch. Sci. Kwansei Gakuin Univ.*, Shimadzu Corporation®
°Masatoshi Kanoda 23, Shuichi Toyouchi 2, Kota Hayashi >3, Yumiko Takagi 2,

Mamoru Tamura 2#, Yuki, Taniuchi 5, Makoto Watanabe 3, Shiho Tokonami 3, Takuya lida 1-*

E-mail: t-iida@omu.ac.jp

DS ASOTEYSE O BRI A T, AR 7 O IR 72 E Hﬁm@%ﬁf‘fﬁénm\éo B&
Hr (Mass Spectrometry) (X, Z4k725rF OMFRAIFEIT 2 FTRE & L. B - o0 B C ol A =
LTWg [1], =T, EEREHIER D BBO TIETH Y, ~ Y v 7 2AOEEEZ T
TV, I LR BRER ERFREE o> TV D, ZHUCx LT, RIALERIC X 2 S AE-C3 IR
HAEMAGDLED Z & TUEESITOMEEZ RKIRIZS EHT T 7o —FBNENTH S, DG
X, BESCHEFRLAIRNC L > TH T B g EOERG 15 BICER ST 5 2 LT, )
OEEE RS AIREICT A FRETH D 2], ZNETIZ, mW UL L—F — T
Exfiia A L S, MEMEERT LT/ R UNVERBHEBEEINTEBY, 4157 viEA OHH
b7z E~oISABHME I TnWd [3],

AWFZETIE, & BELA AMIEE MCF-7 (Michigan Cancer Foundation-7) Hi g Dffifa4k/Mia (EVs)
B SE SN 7“/fﬁ/v%w%)ﬂb\h‘n/ﬁﬁﬁk’?’?E‘éﬂﬁmﬂﬁ/\bﬁbﬂk e 7R A
DOFEFEZ AT, Figl O X 512, HuRiEafi7 2 K1 (Ab-NPs) , EVs PURER® IR T/ Rt (Ab-
MNPs) ODJIEIZ, 45 uL %%/vagﬂih L, 3ENCTCEEH10 0/, 3 mW oL —
f—%%%bf%%%%ﬁOKO%®%\%WKH%LK0E7H~7M%%£KTM%L\%
RS T T XA~ &R ICP-MS) I X W JIE LT, ekt > KA v FRIA A )T & A ICP-
MS OfE RS & s U TSGR 2 WA ARFIETIZ 100 30 1 UL T ORI I/\“C%) Ab-MNPs
HRDARE R > 7 VNI Stz 7 FAREICIE EV BEICIS UTARIFENER S, =
D X 5 7R ARIREE IR T b B RALG O FIREME D URIE S v Te, AT ORRIL, ifcﬁxf/iu%@mﬂi
JEN OB 72t 2 FIRE & 975 [IRMEE &ML OB EZ2D2EOTH Y | fERIC LT
EV Z HHWE D AREER DR ORAE, @FRE=42 1 7R E~OISHBERF S5,

Laser Convection Extracellular vesicles (EVs)
! Way
Antibody-conjugated Antlbody conjugated
nanoparticles (Ab-NPs) metal nanoparticles (Ab-MNPs)

Fig.1 Schematic diagram of optical condensation-assisted mass spectrometry by nanobowl substrate.

[1] Ruedi Aebersold and Matthias Mann, Nature, 537, 347 (2016).
[2] T. lida, Readout : Horiba technical reports, 55, 11 (2021).
[3] M.Kanoda et al., npj Biosensing, 1, 1 (2024).
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AR, R34 248 O Mifapkee & BE 3 2R & L CHEH SN TW5b, Af L IREOR
AR B 21213, Ml L~ L OBYSEC BB RREEB OBIENUHATH D, HEILD
FUE TIT, RIS nT 7L Ry TR R & L C Btk U ~ — IR v — (FPT)
ZPH%E LTz, FPT LatFfnA A — 2 0 ZBMENE (FLIM) % HIW 728 FIRRE DE5 2 M N O,
JEA A= 0 T ORER, FKAER 72 I NIRE ORI 2 <. MR OBTIC L HIREDZE
DEIZE STz, FHEEIZRIRE S & LR, B0, I ha v RU 7 Lo a8 L 7 x
Z OIRFENJE ORI & Hl U CERTH 22 BlEg S du, MR NIREZ (b M iarkee & &%
PRICREE LT D Z & &R L7z (Okabe K, Nat. Commun. 2012) ,

HUFIN T B FEAIIC A U 2 RS0 22 R R 70 R EE A B O HEIE 1-2°C BRE CTh o7, T,
UTAEBRSE S 72 R B FEIC IS W IRE B v —IC X 5 2B OMMBEMNIEE O A EIC LY %
YMEREMT BN TWDE—F T, ZOMBRIEEZLEZROBEINSE LD L RERFNH D,
DFEY | BMLOE AR U CHMICEHE S5 B O FEENRE IR B A B X 2B FHI S 7R
ALY EL/BEW (105 (FOTlf) , HFE L, ZOFE & EBRIEO Tl O TR % TR D 72D,
ANTEJRE LTS (IR) b—H—MEHC L 5 E&EADD—ElA 72 R O MNEEZE AL |
HUIN OB B) & EBRAICIGE LTz, ZORER, BH—HROEARE oL, FREORE S
DYRY =L L0 HELES, MIABESS FORELZ T T\, 61T, BYRERETIZ
KA LW EREFI O FAE A B BN L, BMAE TR S T nilia N O TR EEZE L,
DA T = A LT 2 A[REMEDS /R 7= (Takarada M, bioRxiv 2024)

WA, RERANRFT O K & 72 AT E ZITHFET D AR T OREETE I BT 5 2 &
THITIBEREICE IR L T D & B 2T, ZHUHMBFRUSIC K 20RO HIa NI RS A & 1T R &
SERDIBERTH D, MEIXIINEZIRES 7TV 7 LR, & OSEGE & HEOMICER D HA
T % (Okabe K, Commun. Biol. 2021) , *EPREEREIC IS T D MIANIEEE > 7TV v 7 ORI 5% Wik
THIDIT, MREICEE Uiz, Mg, Bx ORI X0 siiiia~ &b L, B
IRTCRESORERE DAL A R, AFREE T /L PCI2 MC~ 7 A= = — 1 2 381T 2 MR N IR 47
MOBIELBEDOT T o —F ZBMET 5 2 & T, MINJRAT ORI 72 IR EEZAL 3 i S B I KIE

R0, IR AMEIT IS T DM DIREE AR AL A MR L. MR PR EE S 27 ) v 2 K S
OB b 238 R L7- (Chuma S, Nat. Commun. 2024), ZDIRET 7 F 1) o ZI3HREOH
REVS TN O EER KIS E T > TWD ENS, REV 71U 7 BIGIE, fx OMIaHE
SOWENE % 8 2 T e R L LC, B O R A OMER R o TS B X B D,
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FZELD 7 ABEKICBOEBHEE L W FIEEDOHERE
Hidden hierarchical structures in amorphous solids
correlating with mechanical response
RAKER mMaRE
SANKEN, Univ. Osaka, Emi Minamitani

E-mail: eminamitani@sanken.osaka-u.ac.jp

TENT 7 AMEHZEB T, JRF LV OREISEN ) PR EE E O XD I BT 202 BT %
Z LR, BEERMEEICB T AARENRE TH D, OTHREMMLIESE, TEALT 7 A BHT
OFT T =T 7 4 VERE | ZERBNIAE —RIET 7 4 VEROWM G 2R L, ENE
ALy Born HH (77 4 V) BROET 7 4 I E UCHMERIZHFET 5, WML, Born H)
BIET 7 4 VHEEF LD E LTERSNDIZD, [V 7 e fEK E X Born VNSV, H
HDWVNIIET 7 4 VERHPREVWRFHBETCH L EEZBND, LL, 2TO2O0FKTY 7 K
IREEN IR L TV DD, ZENEDBRERFEVERTD2OM0E, WEEHSICHH STV
WV, FRZ, EERAEWTELT 7 AMEBITH LY 2D L) R TIE, FHEEERF (MRO) 23
T MU — 7 SIS W CHEEREEIZ R 720, RLTEvEMETH D,

AW TIE, AFENFEYIab—2a b=V AT bR Q)

o U— 12 A DE T, ERROBEICIHATE, R—
VAT R R DT ORE R, Born HAYVIN S W R TG 3
HHEDRFEIC Ko THBL SN D —T7, T 7 4 VAP RE WV
PTG, FLEEE C O ELALAY  BEBERR Y o0 F L DA E T2 B
PHEEZ AT D ERHLNE ST, ST, ZhbDOREER
MG, (R L — O RTEREIE & &5 < FHB L T2,

LI EOfERIL, WERKAMET L7 7 AMEO KB IO
AR DS P EEEERR T & AEICRE OO TWA Z e &R LTE
0. T OMEIOREZ R L. HIET 5 72D O A i
ZRET 5D TH D,

ABFFEIE, AR (EERDT) . R (JIR5) . K EFoE
o (REKZ) & ORFEFIERETH D,

2 oo o » N 9 o @

o

1 a)Born TN KX\,
b)FET 7 4 VERHBRKE
I R

[1] H. Edelsbrunner and J. Harer, Computational Topology : An Introduction (American Mathematical

Society, Providence, R.1., 2010).
[2] E. Minamitani, T. Nakamura, I. Obayashi, and H. Mizuno, http://arxiv.org/abs/2407.17707.
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VUNHSRAORI VE—Y ED v S VT EBOYE
Boson peak in silica glass and physics of jamming transition
ORAR#EXIE ', BRKERR? OKE ZEi' mBEa HX?

Univ. of Tokyo', Osaka Univ.?, °Hideyuki Mizuno', Emi Minamitani’

E-mail: hideyuki.mizuno@phys.c.u-tokyo.ac.jp

AR EETH 5707 A IR 725 TR SN D 7 4 / VIS A T, RfERE)
REDI T F 7 VHEPBHISND, T4 S I TCREINCHFET DIRBINEBRRIIR Y v
— 7 LIFETIL, SESERMEON T ATBWCEREMICBII S TE 1], flIE, ARG
PEAT T 2 Tid, HPPEFHEEL BN X BIBELER A ICIT DL, RY v E—7 RIS
T&le, RV U E—=2713, AR EBMRER, BT 7 ¢ ok, RpTEMER . BWtEn o
T E TEINT DT 07 AR OMWE LIRSBIE L T . T AZBNWTHRY v E—7
OIRIIAENCEHE L 72D,

INETIZ, HTADRY =7 BT 57010, SESERBEHROTA T T RREISN
T&Tz, ZOHRTHRENRLDODO—2BA VY AXT 4 v 7 (isostaticity) T H[2], T
T AL DIRT - s FOBBREICR LT, EREHRT 288 E T o b L, BIECIRE
BREA BT 2BZX ST Th D, A VY AZT 4 v 7WERy MU= TV L DERRWZH
HEHEEMENT T AEBZ T, BMEO Y v I U ZTEHBEOMEL~ L IGH S 72[3], ZUc kv, mikE
R—a b — g VBRSO ARBLIR ORI ENE & W o 78 LW BEREROE R Al S T E 7,

AWTEE. UV I TEBOYBICB N TRE LTI, Y RAZT 4 v 7R, L 0@ TR
RINTRAZEMEOBEE AN T TR EMEN T A DB 2RO 5 Z L2 AL T 5, K7
I ADREBI THDL VAT ATEREET, AV AZT 4 v 7L RFLEMED Z SO/
SEHVWTHEMT D Z L 2lAo[4], £, BELERTEHN SN2 BBERFIZBW T, Zh
SOBEENED LD ITBRE N, BIIWRETH 502602 T 5,

23R

[1] T. Nakayama, “Boson peak and terahertz frequency dynamics of vitreous silica”, Reports on Progress in
Physics 65, 1195 (2002).

[2] M. F. Thorpe, “Continuous deformations in random networks”, Journal of Non-Crystalline Solids 57,
355 (1983).

[3] M. Wyart, “On the rigidity of amorphous solids”, Annales De Physique 30, 1 (2005).

[4] H. Mizuno and E. Minamitani, “Boson peak in silica glass: Isostaticity and marginal stability”, in

preparation.
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ERISADERRFELTDTFUT7HDRE
Identification of Anancheons as Deformation Units in Metallic Glasses
EHIEXFE OHRFR B#

Toyota Technological Institute

E-mail: shiihara@toyota-ti.ac.jp

BT T ATEEREOR AT AR L 120, T DOERA B = X LOFMRITEE L. B2, BRAe
KR DAL LIRW e, MHAEEEZH S BFE2RFET LI EPRETH L. FEELB0HEI L
—FNEZDOFRFET T oA EMERRL, SFEIFICL S EOMEZ B L. AR A M
%, T U EREFORHES S LTI AT, TomMtiEREE 95 TSR &
I TEERE L E ZAICH D]

HARMIZIE, CuZr &7 7 ATE M INZT-B1C, R BEEm A <o gl &R o4
AR LV THRRET A Z L 2l AT, WEROTFIETIE, T 774 VBN (Do) O
BRI 72 MR N 70 & & FHEIC A 290 9 2+, Wiid B Shear Transformation Zone (STZ) % EFe
LT&E. L L, ZROOHETEER ISR TR L ZNCERT R L 2 XB1T 5
MIEAVETHY, JFTEEE RAOICIRE TE 2V, R CIE, X2 FOERTC 1 f#
DFRTHHFE L, TOZ L TREROBFET N & OBREG T ON 0289 5. kiick-
TAXRY IRl END5E, ZORTIIER ISR ITERE T, THo AV IcEg+dse
BT ZOBEERIFET 2 RRFIZEH T2 THLMMERA N Mgl &5
A, THUo A o BRETED.

BHERT-FRAT 2 10° K/s TR SN72 CuseZrso@ B A 7 AGREHTE A L7z, T ORER, B4 X
Y MIBEE 40 FEREORFNO R D/ RRFREIC L > THFAICH EEZ b 2 &
Dinkirolz, HHIREAE LT, ZNODRTIE, Aa /A K, mE, Rtk s vwo 7z —
B EFRRE ) S I T DR F & KB TE 22\, ZORRIE, 2N (V7 F ARy b LT
D R 7S S CHEEMIICAE T D E VWY B ZIT AN LN CE R REZE 2T 5. &
72, TR TIGIRRGERN Y H— & o TEDOFEBICER 2o S8, o7
A UENET D Z ERDhroTc. ZOHMRICH-S < STZ OERIL, FNEETIT R T
Ay BRI, o, Th oA RO A ERT AR THAR O TH D
EEZD.

AIFFEORERIT, BRH T A DPHETE BT OREERMGIZ L > TTIER L, BRERMICEKRS
NOWMRARIRR TR, TH oA il THbND Z L2 RBTHHLOTH D, AFEIT A
RS IR 2 EEHE T OREICHIRIICEM T DA Z R L, X0 EEIcEL &R
T ADRFHNITET DAt & 5.

[1]Y. Shiihara, T. Iwashita, N. Adachi, Y. Todaka, and T. Egami, arXiv preprint arXiv:2503.14903 (2025).
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BIEDIE L BBERHN
Viscosity and Local Structural Relaxation in Liquids
KRBT BT #H#
Oita Univ.

E-mail: tiwashita@oita-u.ac.jp

WIRIZZ OWEMEIC KD, AL DINISCTRGITBEEZ D T ENTE L. BIKDTIL
DIRDEENT LT LIRS K > TRES T b 528, £ OMBRVEIITARZZAMICITEE S
T, HliAORE TH 2R RICBET 20 FE St iz O TiE T, &ilk
I IBN T, RS OAEKS FOERIC K > TER SN D FBFLD, ~ 7 AU = VIR
M, 77220 BRE 2 &EEE AWHERTE > 2 ' 2 IRET D 2 LAVRS N [1]. ZHUTISEE
FUBFENFE A Z A T I 7 AL BEBERBARICHD L2 L TS, 7 AZBT DN FERS,
) LIEEBRROBAENE LTHRADZLBARETH Y, TOEAMIMEZHLNNIT L L
1, HEEABHROREREC LA m RO R B W THERBER AL FO.

ARHH T, ZOBEZ &0 MR FIRRIR, D F ) BEOIEF D DR S D 571 DRk
BNL & R DMRIR~ LR L, > U A, K, v Vay, AFVRIEREW-T-RExSRE LT, Bl
AR & oy FIER IR ORI AL B 2 3haiEds K OME R 2 #im 2.

[1] T. lwashita, D.M. Nicholson, T. Egami, “Elementary excitations and crossover phenomenon in

liquids”, Physical Review Letters 110 205504 (2013).
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HFEROREEREEZRR LT T 2 OEmE{Liasét
Design Strategy for Toughening Glass via Mechanical Heterogeneity
ERER,  © e =
AIST

E-mail: k-shinozaki@aist.go.jp

7T ZNLEBIERMHFE M 72 EIBN D — . AEMICHES . BHEAMBELE 725, BERAIICIE
RN F ZORWEARAY 22 U T T A OMIEFRE TR 20 GPa Th VD IEFHITERE TH 508, Bl
FEDTT T ARSI R E T X A~DISNEF O FHRREIZZ ALY 2~3 bK< e
Do

FARAHCORE AL AR UL BOREE RSP a . HER 7 « 7 — 2 ol ®, S HEGUET
52 TEDOROEZIET &% T ~OT7 7 —F bbb Tn5, L, EMANRE
MWOLFIIZEBEOSHMANE L 720 | BHMSCBTm AT LAEE L\ e & RN T O T 72
ELbebT e NL— A7 ThHL, ANBRHEBOHFET 208, Ut A X« SE ORI Tl
BPE ERFEBRTIIERIT RV IER D255, BxIH T AOMS 2RI 27, 2t
JRZ B SCHERDFETIT R . EHAMFITERT 28772 kIg & LT, WFNICERLIMEEE b
OF ) KEIEE T T AN S E D T LT, EEIMER EE K S TE 1),

7T AR FRANEDET2 5 77 7 AR BT /KL% 1 vol%Ll FOME TIRINT 5 Z & T,
MEEEIPE S TEREE TR 3 fFIcm B L, SRR GIHI SN D Z EAmR I (1) D, kit
DIUERIC L > CEAMOISHET MBI END =D EEZBND, Fio, RREFME S B
ETHY, = vV T 100 nm BB RE CTH D Z E B DhoTo, RENPRKETED L &H
AR LIZS L, METEDL LRI LICS KD, WERYA X - MHEORMEN, =
SR COMIERGROFB 2R L, 1EROIEMAMEHIIT AW EE 2 5] & 1T,

T AMBORF-ORETH LM S OREICK L, IFEICEZ R 2O T/ iEa 8 AT 5
T —FEERL, MEOSRT R FIRINGE EFT I T AMEER GO ARt A iR LT,
B2 MRS IATOBER, v 2 L — g R PRI EMR A L L2,

—VITILRINERAS R

X2 BRI =y 7T )R 2 MERIN LR8N T ADE v 1 — AR & Z D00 & 4
1) L. Liu, K. Shinozaki, J. Alloys Compd., 940, 168874 (2023). 2) L. Liu, K. Shinozaki, Mater. Sci. Eng. A,
817, 141372 (2021). 3) fEMRHE —, FRHFE T, [T AB L OEORIES L], FF7T 7389508
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[10p-N103-1]
BERLCOMIICE DEBEERD LIc2RB A S A D4 C 1B

ORI L'\ #K Mz 12E M. BH #l'. 2§ T FE &' (0. 8BRHNATD)

[10p-N103-2]
dLDBEERICHITZARES vV T BREEBODRDDXHZX I
O B="12 (1.ZENK. 2.EHEAT)

[10p-N103-3]
BRI A TILRy b7 — 05 )L OBIREE

OFE #' (1L KBRS HRE )

[10p-N103-4]
HSZRA >R —0Ow 78D FHtls DS ¥ ¥4
Ohneg M (1. RIHK)

[10p-N103-5]
ERAROREFEIC & 22 HESBEME 08 R
O%Ft F—" (1.8AI)
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EERMEOEERI ) —THEZNRE LETILFRT=ILETI VY
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BERLCYMIICIY#MERRY LIE-€BRAS X0 NERELER
Mechanical property and microstructure of rejuvenated metallic glass using high
pressure torsion process
ERBEEXI' ORI E', M)fK Bz ' M)EE ¥ ', BH HH', BB FL,
Fa &— '
Toyohashi Univ. of Tech. ',°Nozomu Adachi', Takayuki Suzuki', Tomoya Enokizono', Yuki Ishii',
Yohei Abe!, Yoshikazu Todaka',

E-mail: n-adachi@me.tut.ac.jp

[#5]

HOERH AR O—>TH 248 H 7 ABMG)L, EBEMIEENT X 540 LR
WRE 72N LR, FAWDOIEAUZEWEMERIZHEET 2. Fx L, BEROT
HMLIEO—>THHEEFRALYHPT)MLEHNCFOTAEEANT L & T,
BRI FICB W CH MR E2 R T Z L2 ME L T\, ZOEEREICIE, T
ICE > TAHELAIHBELEIRYFEIZLIDTENLT 7 ZAHBEOZLICER L TWD EE X
bIa. —#kIZ, &N T APICHEET D HBIREEV)IE, Shear transformation zone
STZ)DERIZFET L EB2 6N TEY, BHERORBICEHERKNFTHL LD
WMENSZEHD. L Laens, BERATEIC XV FHME L7Z HPT JI T4 O FV &%, %
PEAE RIS T WEREM OF N LR L CRI%ETH Y, FV TIIEMHBLZFHHAT L2 &
XLV, KFEETIE, HPT LIS K > TAE U B8R T A D JEEEIC SV Ty
THELE I, HEEEEE A E LR LRI W TR T 5.
[FEBRTTIE - KER]

A EEETEIC L VBRI L 72 ZrsoCusAlio(at%) & ikt & L, HPT MMLIicLbv, T
O Ha 54252 & CREEEIRY 2/4E L S8, RN &R Mg 0T
MiiziE, RAEEREARENEDSCO)BLOT VX AT RIEC LD EENTE AW, /)
FHREEOFHMICIL, BIRRER (WO AEE: 5x10°s") ZRICHW=. HPT L
MIZBWTRO LN EER T L O = 2L —0 6, HPT T, #FiEH
L TEZED FV BLO anti-FV 2H 95 Z LWL Lo, SHIZ, HPT
MoOfERT 20 B —i3, BULEIT X DM ER M OEITIT > TR ST 2 —
FC, BEIIANEGICE T DR R B 2 R T 2 E B LT R o T,

€9
AWFFEIEL, JSPS BHFE: “ER 28 S 5EIEAFZE B (22H05039, 22H05042) D BhEL % 5 1)
T,
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TLNBRERICETAEES vy O T LBREHMORYDAH=XL
Mechanism of Velocity Jump and Crack Tip Sharpening in Crack Propagation of Rubbers
ZEN KEMAEHHE RPN ', RERAEIZRWRM > OFE BEFE
ZEN Univ. ', Univ. of Tokyo 2, °Naoyuki Sakumichi -2

E-mail: sakumichi@gel.t.u-tokyo.ac.jp

TLART NI EOF B PVHERIE R T BN, B, EEESE. BB CREHINT
BY., T OBSERMEOEAIZIT, BEOBEOE ERNEEE NS D, N bOMEHIRIT S
IR T, AR R MEE D DA RIS IE T D [HEY Y 7 BENET,
—RUCHENEITT 2 [14], 20L&, AZUENOBRICER T2 & K TITaIEHS L
FRRIR 2R3 28 . il CITARZERAPUL T 52 Z Enmbh T\ 2], £/, L Tid, A
HERBE O EF & L IR AR 6 K& @R 2 2 LB SN TV D [5] B
PEREE )40 JAUEE I 2 R IRITRRIR £ 725 Z E BN TER Y | KEOIEEORE R &
—%9 5, Linl, @ CREEMOSUELNAE LD AN =X AFH SN ER TR,

ABIE [6] Tld, AZEREEIDIE U 7R 5
OB DI >\, BRI 72N % 17 4
ole, BRBICIE, ST A EEAL LR 33
TR ORI K E 7 (Z 83K Zener £F .
) THBEE B2 TS — MHEHTI B R 1
RIEIEIRICE T, AT E ORI L :

7= 1 k0. 1k, FEEHIEICERT S & S B 1 — S T ) A MR o ()
hTwnwiz [5] BRI OBULIT BRI D A TE OFHBEBRBIK, (b)) EFERIETE.
U952 Lamd o blcmsLi, £, Bonif BREBOMREEE & T BRI TH
AR ORI D BT . T % S G %, () BERBIETIE, 7O 740)LIE
BIARDHATARD & RETARDE, RIRD S goaaagy i K CGRBET B, BRI
BT 6D 3OO INDZLE R LT, 20 F3I2O0NTHRRKIEBRLIZEHLES,
FESIE de Gennes N RNVF—NTF R RT7—T U TNBIEE LT TEE N7 Xy ) [7] &—
]l

[1] A. Kadir and A. G. Thomas, Rubber Chem. Technol. 54, 15 (1981).

[2] Y. Morishita, K. Tsunoda, and K. Urayama, Phys. Rev. E 93, 043001 (2016).

[3] N. Sakumichi and K. Okumura, Sci. Rep. 7, 8065 (2017).

[STA. Livne, E. Bouchbinder, and J. Fineberg, Phys. Rev. Lett. 101, 264301 (2008).

]

]

]
[4] A. Kubo, N. Sakumichi, Y. Morishita, ef al., Phys. Rev. Materials 5, 073608 (2021).

]
[6] H. Nagatakiya, N. Sakumichi, S. Kobayashi, and R. Tarumi, under revision. arXiv:2312.07916
]

[71 P. G. de Gennes, Soft adhesives, Langmuir 12, 4497 (1996); “Soft Interfaces: The 1994 Dirac
Memorial Lecture” (Cambridge Univ. Press, 1997).
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BMEGATILR Y FT—0 FIVOWIRERE
Fracture Behavior of Tough Double-Network Gels
JtRBescimsER - L XWPI-ICReDD' ©OFhE !
Hokkaido Univ.!, °Tasuku Nakajima'

E-mail: tasuku@sci.hokudai.ac.jp

X7 NFy hU—2 (DN) Zvid, 2HEOESFHEEOHERAZL VGO L Th
% Yy DN 73K 90wt% &V 9 mWERIEER (b b, BRI v —R Iz o7 10wt%) ZFFH
DO%, N7y TEATHENRWIEIEDOLIRIZRL, DN ZFVOFE T W 3ENST
W EWIHEEEBEO LD L L, T0ENe DN ZFVEERT 5 2OMEEIX. EARLOTY
BOoOTEHZRL, UTO 2542 dTHERH D,

A BB THES ERIEMENNEL), FH2ME MmO TEMEETH D,

B. F1MHAIX, F2MEITx L THZITH BEETRE /NS0,

ERC 2 SN T SAUE, DN FVIES R R TR - IR S ((REREIC I B ) AR
RECTHD 2, FIBEEAEERODN =7 X b~—HIERATRETH D, DN ZL OB 154
i L OVE ORBURBE ML, FeRE 5 B O B OB B FE R - FEEMICHEETH
V. %< OBEE OBEZ G| & 17 TE 72, DN FLDBHEE S0 TH 5 IR 23 R0 L 724
BN TWVIRNI ERE L, ZOMFRITRE U,

DN 7V D588 A 71 = X 2T, RENIITEER GRBETHA SN D, Mi& D DN 7 vic &
WEAER ST H201I00F, BEUICIERBEEOSE 2MEICE WL R ST IMLEND D, §2
MWEICERHEED DI, TNV EBD TRELSERSERTIUI ROV, ZOREFIEER T,
= ZH50 (Figure D damaegd zone) (Z&H AMEVVEE 1 fH BN REICIEI L, REDOTZR/LF—
WEVE LT T 2 2 IR VAHEICE T 2 = f VX =N RELS 2D, SHERICES LT
F—ld, H1MEEAED 1 Tm?, 5§28 E AR '
10Im?2 DA —%—ThHLHDIZxt L, DN 7 /LTl
1000 J m? & DA —F —IZ5ET 5 Y,

Y HIE, DN 7L DO58EE A J1 = X L &R
DIED, IEFOMFEIC L > T TELIZ
IREE DRS00, BREEDI R 2 SIZHOW TR T 2,

Figure: Damaged zone formation around the
[ =% k] crack tip of a double-network gel
1) J. P. Gong et al., Adv. Mater. 2003, 15, 1155.
2) T. Nakajima et al., Adv. Funct. Mater. 2012, 22, 4426.
3) T. Nakajima et al., ACS Macro Lett. 2019, 8, 1407.
4) Y. Tanaka et al. J. Phys. Chem. B 2005, 109, 11559.
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HIARA Va2 —Ov VB FRIRDOEE LYk
Structure and Properties of Mechanically Interlocked Supramolecular Glassy Resins
RMIMK Ok FeA
Kyoto Institute of Technology, “Kazuaki Kato
E-mail: kato@kit.ac.jp

ObRORWSTF (@rT) BnbAHHE-TTED
FFRIRIC LCUBRR A F LM TR Ry 7 LA
WA 2 —my 7 LIS F0 D b [RERIZEHE 2
Bond (K1), FRDITERED 80%LL L& 5 5
BOR YT Ch U L BRIRD TSR D FEAIR R R
O ZRITE T TR S N EEE LT D, B8
Wor+ & mar ORIV AR IR < B RAY I S
7255 > TV D IET DT BB L@ FOER) M\ = 1cHcnon,
PEORICBIFFICECBBERH D, 2 Lan O Figure 1. Structure of a mechanically interlocked
IR < 7o T TR I 1 5 T LT e s o
RN B & E A FIESE RIS H B TR <RI
HRENABE->TEY, ORI RIEDODIEIIT F
A E AT I 7 ACRND Z LB aho T D,

Z DNFER IS 22 U Te M B O LT 6 2 0B 3R
By TH 5, O T T ZKETIIEEAFO &7 15
T ALRIFED 1~2 GPaFRE DY v V3 A7, &
TR LT 100%LL_E DR OV R AEHC & 5, BT

Figure 2 Strain-induced phase separation of
X BRECELZE W CE R R COMSENT 2175 = & T, cyclic molecules (sphere) and threading polymer

(chain) observed in polyrotaxane resins.

B 2 1R T KD ITRRIR & & b ISR oM Sy Bt 2 T

22 ENDND, BIERIOERKS FORRIZFESNTH Y . BEET 2RRS TR OB S
RERITEOZINRVEEMBI ChH D05, BREITHR v ¥ 2 7D Z - 72 E58 5 TREERANICER S
F L@ OO Z Y | BRSO AT & EE LGSR T 5, SHIZ, IO
O BB ARIZ X > TERRS FHOBEHIE S 220 | AREANIRICEDN Ttk T R0
R ETE D L 215, 29 LTHBHSE LR ATOREIRE L Y HZTE LIC<
oo, OFAIIERENR L TEHEI ISR v 7 PMeff L TR WIEEZ R L b D EE 2
S5, KEETOEERE TIEBRIRD T DM BT Ot 2 1> T ez, £ OF S HICAHE
T 2@ FIFHIEICHF G L TR o 7o), BRPEZ 2 L OTHRIERFITBY . @mWEEs
FHT oMo SR I, DX D ITHME LA S B DA BRI S
DTEN, FL— FFT7ORRRICH D FHEZWNLT D2 RHI RIS D— DIl D £ B2 b D,
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RRAZROFYEFEIIC L S ZHESEMHORIR
Fabrication of Multifunctional Metallic Materials by Controlling Grain Size
Heterogeneity
BAL! Ot /!
Shizuoka Univ. !, °Shoichi Kikuchi’

E-mail: kikuchi.shoichi@shizuoka.ac.jp

GIRMELO N HEEIL R 7 niEEIKFT 5. LSS RS HSBRMEIOGA, ik
BNELTHZ IRV ERITEMELT 5720, ZET [E - Ml kbibkiz E5 ) F5E
DEDLNTE. L, fmbkiz/ha<T5L, @BOIEHRIT R, JFREXNL—R
7 ORRERD.

ZOLIRNFHE L — RETEZET 5720, SImERFOMWEITN—TIZL>Txry MY
— 7 R OB R AE kL & B0 PRT e R BV EREE SR A BRTE S L7, M E 2 SRR
L, BINL et Lo TREDADORE R A ML LT REZ /T 2281280, 2o
LR EEE AT 5 2 LN TED (Figl). FHIT, BICARBEHEESE OB )54
PECRTHRFE) 12200V T, RN ENATEZ. ZRETIE, Mo XE SITERT 2
2 RIS T OFTRNEEZSI SR L, ZUNERBMEIOZHREIC & > TEER
T THLZEBRH LN DOb D, AETIE, kRO REERIEC X 28BME0%
PEREAL RS BUBS AR N B3 2 SEBRIV - RATAUER 0 ALZM DWW TR T 5.
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Fig.1 Schematics of metallic materials having heterogeneous grain size distribution fabricating using

severe plastic deformation and powder metallurgy processes.
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AW TIE, @BMEIOEIR Y U —71H1E5 L) ER 10 A I = X LR LI T 587
BGa ERIICHE - THIT 22 2HME LT, 7/ AT — VO 1Bt L~ v 2
—VORRERMEN 2 BfE T 272D I 7 a A7 — VBT VAR LI,

KET VL, MEHMEET L, REET V. RA FAERK - KEET LD 3 DOV TET L%
BAL LA b ET L & LT LT, MEBUERRE 7 L ClE, 4 BB o7 — 2 18iE GRdbkL, oAt
77y b, ZER, MEL) CRAERE R L, 3RITERAEZABERT LT LY XA
AR LT R R T L ClE R A B B L UORITHER D 2 DDA = AL EBET 5 LT,
WARMETRSCEMRM O T AR E 2 FH Lz, A RAER - REET /L TIE, R ORI #EB) 2
SWTAA RAERZERL L, EOMREFBIIRII LR A FRi# T OILHIRARIC SV TRE
fliL7ce TNHLOVTETNEHRATHI LT, @7V —7THEOREREE % LMk L ~L
CHOLARERET Y v 7 OFSAA A HESL LTz,

BT NOEERMEERGET D702, T ZOEBEEITOWT, KBRS N OT I K
FTRENRHEGRE T DI AR LI, BA FOAR - KEICOWTIE, fi=y 7Lz
W2 FEBR & DHBIC LV . KR B COEMMBECHREBRZ SHE THBITE L L 2R LT,

IHIT, MELEET NV E AW TERER 7 OB A TN Lok R, Zas I IREE T Tl Y
NERNDZ & TERERZ — tiICERCE | G ZMEREE D &R FERE 2 INEHT
DM BN E T o7z, A TORBEO PR E T EREGERIMEDNR T T 5 2 & 2R LT,
ZHUC RV KETADMEEG B E OS] « MERGHIA R Y — L ThDH T L &R LT,

SOORT—IVIREILET IV
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Unidirectional transport in 2D materials
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AHALOWERFZOREIL, T A ANDATr— N H 7 D WIET A ANTAZ L - T,
R 72D, 2NV Y TIPS Lo 2R BB G- O EE N R S Cnbp 2 & C
HD, 2WITMEIZIS O ETHLRL, MY hWWELFOREFLESZHTHS D,

TAE, Z2 M RS FRE DR T2 RIS BT 28k 2 I dEREUGE N EH S b L 91272 > TV D08,
AU, Fx OIRER, WEO/N Y FEGESCKMFIMEEIZ X - CTHEGRmIICIES N TND Z &
DA LZ/2 > TWDHTZHTHD (F, STR[11E2 S & IERR) . B 21X, %h%% ET ORISR

TlE, Wtk 8 R O FEFE RS EL 427> & Rashba 70 & BEHERD Hi b = L [2]. FERIE R — L2 R
DEARMAT NN EFERDNTND Z EBRIRENRET NS, itﬁh%fﬁ RS A —
RERNDITFERE REHZEDTWDH[4], —JF, KBISEL L TE, Kisd#Eomn =2 co
ST SRS, R ISR T D V7 NERBE CHM TE L L LT, HE<HEIND
Lo oTWB[5].

AR T, ZOXITIEWERTONRY RRF XA —2 D WI S KOS R

fiﬁéhétffﬁ< WED NRa VI EE O M 5, AGREH TR, 20k 7eFE
m&mé_iof@MSHéﬁﬁﬁiﬁmﬁ_owT\®ﬁWﬁﬁ&ﬁ%2Ec&m\@74»

o8 TaA i o
V2R TaAs % BT % BRERERHE | RIS

O MR R D N e R L)
PR TV DAY, Z DM A D STk L
2R U TUERFRERRIZN TODRIT 4 MR LIS
PT B4 5 & Ebs, Hini WS v Yzoya BR
i, TOX D AT O BIEREX AT — PR

7 BRI &R E TRl S
DWRA Y =7 v a VERMIOICKEL SN D EFHRENTWD, ZiUds 7 MBI Y —H2
FEIZ Lo CRER S5 D & XAV T, FEBRAIMRGED R D LTV, BEME OV S D729
WEZIZFER STV, Fox i PT A4 A 2 CrSBr @ 2 J&5/ T PT FRES Rz T
IZHEHE L, EEBROBLINAEIT > TofE R, ﬁ%@%F’EPTMmkﬁﬁfﬁéﬁﬁﬁﬁ%
R LT, LB REZ &2, mNBSEEIINIC FhEL AL D R EAR 2BV T L 2
JEF Bl _ERlDEIZHii D N & —ME'JO)): {/M/Léjllz {;njﬁ)@ﬁﬁffﬁé xR LT,

@ TANNERIZEOREIRAED Fermi-arc & MR DR MR v O LR IEDIREE %ﬁ
4%, Fermi-arc DIF(EIL ARPES FEBRIZ X > THOMIZ SN TWA N, £ OISR 2 M
D 2T BT T, AWFFETIL TaAs 1ZFH L, IR A 4 B —A(FIBINLIC iof§&§@E
EYEDRMSLICHE TE DT A ZAFR LT, 2z W TRES FIFE S L2 HE L& 2 A,
DT FNERCKEET A Z 2 R L7, LvbilE O BIZHBIT DR 6T B
VI EO@EROIEIEER RV BE TH D Z E BRI LNIC o7z, ZORRIT. 71 E4e
JERBIO R E TITE & XOBFEMES W/ > TWAH Z L E L, FEMRKAIEIT VT OEWEE
PED hCTHRFMED & 2 RS2 BUKICHRYD HE T Z L35,

[1]Y. Tokura & N. Nagaosa, Nat. Comm. (2018), [2] T. Ideue et al., Nat. Phys. (2017). {3} Q. Ma et al.,
Nat. Rev. Phys (2023). {4} F. Ando et al., Nature (2019). [5] Y. J. Zhang et al., Nature (2019).
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JFA-J8 L~V OSREEERMENT, AERMEA T Y & LTl CEERIGH AT Z FFo28, |
F AR = VEZIZBW I BN RIZ L - T, BHFEALEL D, ZORELZWRT 5720
12, FexlZ7 7 o T NT — L AANT afiEE AV CATCEFE BN 2R o8 T4 B
F LT, AFETIE, ZERVEREMMNIRC_EEBRGR Y A ANV a7 F A R[2]& Vo 2 3E5EH
BHEMEIZ G, ZhbOREAZRET S Z & CHRBEELZHFRLT LN TED, 2077

—FIC kY, RIBTEEARARFFE L ~LOMBERZEIL L, RMERMEATY & L CHAE
SHLZEMAEEL o T,

ATAT 4 v TRk ERE T REFERER R N T P A2 (FeFET) (3, D TRy
DEIMNADAA v F o ZEEE R L, (EROBFERDORA 22 ML HMAET D3], ZOE
IR, 77 T AT — VA EH O 0 EENZ K o TS RKEET 2 &9 | 180 iRFEENE
&I D R BRI TR KT 5,

EHIT, TEAUREWIRVAEZEATDHZ LT, BT VIBFEER L MIEN D R0
BRSO N D, ZhuE, BN TREICOBPAET 5 EHESE 2 FFoRIETH Y, 7 Ll
FEAEEERE LTHNWD Z & T, 2 RoueE DN R & Efh &2 MIcB W AT 2872
RPEZ O T HiERT 5[4,

1] K. Yasuda et al., Science 372, 1458-1462 (2021).

[\
[T}

X. Wang, K. Yasuda et al., Nat. Nanotech. 17, 367-371 (2022).

(98]
—_

K. Yasuda et al., Science 385, 53-56 (2024).

— o

4] X. Wang ... K. Yasuda et al., Nat. Commun. 16, 178 (2025).
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Superfluid Stiffness in Twisted Graphene and its Quantum Geometric Effect
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Max Hays*, Kenji Watanabe®, Takashi Taniguchi®, Pablo Jarillo-Herrero®, William D.
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FAEROMEE % R8-S 5 e b BE R EE O — S HMABAIEL & B O L BIRE T b 5 ik
AT 4 v T RATHD, VI BEERTIE R F A A — RIRERR, 3Roe~A 7 s
X BT o 72 EOPETIEDPHNL ST D DR BB RERTOREIXRECTH - 7=,

Texiz 2o~ A 7 o EERGICRFERBRERE e T2 L TRIEAYVA AN 2B 77
=V DOBIREN AT 4 v 7 R A& WE LT[1],

BEIEAY A A 287 T 7 = OBREMIT, BEMAIEEE: L7858, KREWw TC/TF, V
FHIOIRAEEE FE[2-5]78 E AR BRE L ™R T 57 — 2 DPMESNTB YV ERZEDH TV 5,
IMZ TN RGN BRE DBIREI AT ¢ v 7 2 A ERE LTZEBIRE SR ABRICT LT, &
BROEBIRECH A BRI A A REICRENW ERER SN TE[6l, ZOME L LT, fEk#EH
NTELANAY FOHMTIREDBIEI AT 4 v 7R AHIIMA TEFFHETRE DBIREIAT 1 v
TRXAEMNEEL[T]. YA AT T 72 TCIUNKEMNT/2 05D Z ENHERICER ST
X 72[8-10],

BN THERENAT 4 7R AZEHEIETHZ LT, TOMEPTPHEINDUERELY 1 01582
ERENWZEERM L., Fo, BIRBIRAT 1 v 7 X ADRERGEME, A 7 ZAERKFER L
S, BEEX vy TREGTH DL Z L 2T O R A2 ST,

[1] M. Tanaka, et al. Nature 638, 99 (2025). [2] Y. Cao, et al. Nature 556, 43 (2018) .[3] L. Balents, et al.
Nat. Phys. 16, 725 (2020). [4] E. Andrei, et al. Nat. Mat. 19, 1265 (2020). [S] M. Oh, et al. Nature 600, 240
(2021). [6] H. Tian, et al. Nature 614, 440 (2023). [7] S. Peotta, et al. Nat. Comm. 6, 8944 (2015). [8] X.
Hu, et al. PRL 123, 237002 (2019). [9] A. Julku, et al. PEB 101, 060505 (2020). [10] F. Xie, et al. PRL 124,
167002 (2020)
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TT 72T RENL, T T~V (THz) L EOERGIZx L CTHROWE CADIEEZH L.
DO E DTN K DHIEPED R S SARBIMEZ JFEFF o T Z e h . Wit oEHE
Ké L THNMR SN NHNTIIR SN TWD[L], EBRICS T 720 7T XF v &io TEREZS
KT DI, BIICHIEE S L7255 2584 S8, Bk L7 (5 5 2 gt THIE LRI & 2R % 5t
AT HERD D, LovL, Kafl-o 2B O EBRTETE G OWIHIE b L < G0+
WHIEIZR SN TR Y | HEEIC L BEREE AT N TE Ry, T2 THRAIT, AT
v 7 THz 53 CHER I ZIGH L, BRMNC Y T 7 =0 7T e 25645 - AGHREIE - FERERIEHAI
5L LI LIZ[A]D T ZIC#iET 5,
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Fig. 1. (a): Schematic of experimental setup. (b): Time-domain waveform of graphene plasmon wave packet.
Red trace shows the experimental waveform, while gray trace shows the theoretical waveform.

B 1 ()l EBROMIE X A 79, BN &LV T 7 =0 a2a L —E8RKRICHAT S 2 & Tltfx
M2 vFIZIVRELEN I EaPpoBES N AEZ T 57 ACHI L, KM OERRD S F
DT %V 7 & A ORI FERE TR DR E 72> TV D, SBIZ, 7T 7z iZxt LT
ERO Ny S — FEERT D 2 L CEBMBEELZHIE CE LI L MIEEE 4K TH 5,
4 1 (b)IZ 12 pym DOFEEHEI L= 58S 5 7 = 0 75 Xe v O ERFMEK AR, ZOWED L
AMEIX 12 EapThh, BEXRMIRAESNTET T RAEUHRE L TUIINE TTRETH D,
S BT, Telegrapher FEEX[SIZHESW A HWT T I XV EEOBBUC LK LT, 20
R R — R W YA R Wa 2T RE R ROZE AT 5 = LI L=,
HEE SN AR 21 pm, ROV A XL 4.0 um TH Y, 550D KE 2 £ — 1L MIfink
TELHZLIThD, 51T, F— MNEFEIZ X > TIHEROMEE & IRIE 2 H#3 25 = 21T L=,

THz =L 7 b= ZAEHWEATEL, 77 7= IR, SESERT77 0T LT —L
ANT OREEICBITDRT U RO ERZ R L, 4 F v 7 TOEERE S HIE OB L
AREMEEZTI VI E b D EHIFFTE B,

[1] D. N. Basov et al., Science 354, aag1992 (2016). [2] K. Yoshioka ef al., Appl. Phys. Lett. 117, 161103
(2020). [3] K. Yoshioka et al., Nat. Photonics 16, 718 (2022). [4] K. Yoshioka ef al., Nat. Electronics 7,
537 (2024). [5] K. Sasaki and N. Kumada, Phys. Rev. B 90, 035449 (2014).

ABFSEIL JSPS FHiff#: JP24H00828 DBk % %1 F 7= 6 D TY,
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Subband electronics based on few-layer transition metal dichalcogenides
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BEEDOEBER YA Va4 K (TMD) 1%, flEHmoEH CADISERT 27
Y RMIE T8 - (REEOH TR IS, RROBETHT LRSS (K 1a), ATz
DY TN REEIZIER L, 28 TMD & h-BN KD 7 7 T AT — LA (vdW) —EHE 7
TNA ZAZFEH Lz (K 1b) [1], AT A A TIEEFHFRICEEZHMT 5 730 REO
e b ROV A U - BRI AL EEMI THEPL (NDR) Z 5 &It — 2 2885, NDR
B IRIP S 7. E~DICHNRETH Y | PERERHMEfEE & L T —7 - N L —&EiE (PVR)
NHAWSND (K 1c), ABFFETE ST PVR=64 1L vdW 08 R LT 310 AL L TIRKTH
0. g TMD OBTHF L LTOREWRT V¥ v L a2 RETZ[2], & 512, AT /3 A% vdW 14
JEREEICHEDS L T EMOY A A MM ZBRFHBEL L TEAMETHY, [V A X NETHT]
ELTORMAZHIFTE S, ERIC, YA XA MOKINZ L > TERE —ZENEFHTEDHZ
EHrLe (K 1d) [3-5], AEETIE, “EHEBETH T T A A2 G0RFTOBRLRET S,

(@vawaw 3. wse, 2. 1L (€) I (d) Twisted vdW double QW
2 PVR = — 1.2t
MGG 0000 l 1.0p g
Subbands — , WO OGBN s00tbnn WSe, s 082~ By
: == Zosratel
I CEF I ? ;; 10— ' ' ABNT > 04 R R
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L_)E l.ll_| 0 (7] 73] & aor & dW ] 0.0 ] T !
v o WSe -
> b p \‘Ci + \/ 20 <>é>8 RTDs r( —Z .02 ‘.'..' ® ry
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Fig. 1 (a) Subband formation in both the conduction band (CB)
and valence band (VB) of few-layer WSe;. (b) Schematic and
transport characteristics of a van der Waals (vdW) double
quantum well (QW) device exhibiting negative differential
resistance (NDR) at room temperature. (¢) Comparison of peak-
Resonant i to-valley current ratio (PVR) values between I1I-V semiconductor
tunneling i _||_'||' resonant tunneling diodes (RTDs) and vdW RTDs. (d) Schematics

T=300K, of twisted vdW double QW structures and modulation of resonant
tunneling peak positions as a function of twist angles (Qtunnel, IBL).

[1] K. Kinoshita et al., Nano Lett. 22, 4640 (2022).

[2] K. Kinoshita et al., ACS Nano 18, 28968 (2024).

[3] K. Kinoshita et al., Phys. Rev. Res. 5, 043292 (2023).
]
]

[4] K. Kinoshita et al., Nano Lett. 24, 12211 (2024).
[5] K. Kinoshita et al., Nanoscale 16, 14358 (2024).
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Ultrafast interface engineering of transition metal dichalcogenides by dynamic strain
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B XA SV 27 A R(Transition metal dichalcogenide: TMDC) (%, HiJgIZ72 5 L~2eV FRE DN
VR v v TERTHETE RTMEITH Y, BE THERVEIR TR E R T 2 & BT A
TRENTWD. X OBEITHE CREEFMESEN TR Y, ZHUCEKE L L —HBEDOIEH
RE KRR TFNR OB L, RItROBETZ L7 br=7 RSB T2 HLE2MELE VW
5.

TMDC 3% D eI 72 S @ 2 A E O BREEICHURIZ E OMHEN T 5. ZOFTHIEE, EBH
AW PEORIE EIERICIER BNEE > TWD[1,2]. #iF720, EAENTZ0 3252 & TR
PROFEMENZLT D 2 & TRRA RPPEIC S BN D Z LB TE Y, ettt RIR
B MISEDEE R AN RIS,

Fex L, BAHAHEIOFELE U CEEBEMER (Surface acoustic wave: SAW) (25 H L, TMDC Ot %
EE N OEINCHIE T 2872727 T v b 74— Lk LTHFE 21T > CT& 72, SAW (I BRI HRLE
FRZe R4 % 2 & TR nRE 2R EERE O —HE T, #E MHz 225 GHz £ TO S EE 2> 2% pm 7> H3H
pm OIREEET 5. £z, ZOEMIIWEREIZETT 5720, Koo EH2 N L8R, @l
BT HZEMTE DM TiEE /D, — T, SAW ([ZX 5 EATEEHLETE TH L0,
Z DOFITVERORNE CILRERHIAY « RIS EEL SN EE L2, BBy IR TH 7.

ARERTITZN S ORBERZ RS D87 7 FHIFELZ B L, BIfES % H 72 TMDC OJiliEd
T PO FTHULIZBEF 2 Bl O BRAE R 2R3, i TR0 & A F I 7 AW - 22f - A7 ~v
DBRTTHN 3R LT W FHl L2 feNL 3 5 2 & C, Rkl 4 - TMDC O R i= =71
T OREEM AL .

1

Fig. 1. Schematic illustration of interface engineering of TMDCs by SAWs.
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@A LN g7 7 7 = (magic angle twisted bilayer graphene, MATBG)I%, 7 7 v kX

v RHEEZ A L, BB e EE R R E R R T, TR OREITS — ME
JEZBUCHy U THEEZHIET L LICL o T EXAEETH L Z D, 7 — hEFRA
DY at 7Y AEEGR SQUID 72 EF A ERIE T N A ANFEBLSNTE T, — 4T, Little-Parks
#EBH<° Aharonov-Bohm #EE) 72 &, BTN RICHOWTIL, BIEE THFORMIZENTHhIL TV
R, ZO LI P RIE, BRERT MR T T v AN REF DX A T3 7 A% FRE
W OMNCT 5 ETHEERTFRLE R D,

AFEE T, £9. MATBG 2V 72U v 7 BIT AL ZOMERIEB L, £ 2 TRl S - &
THHRIZONWTHET D, AT /31 2T, MATBG EICHEBOMM Y — NEME Y —=2
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