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A0l ¥12 F5£
A02 FTD F5£

BERE (RIEVEI —F 4 v 27™)

13:30~14:20
14:20~14:40
15:10~16:10
16:20~16:40
16:40~16:55
16:55~17:00

A02 B2 3R

A04 BED 3R

A04 B2 3R

WEAE (GEIRT RN A4 97—,
HFEREEER
PASERE (MH)

FIFEE)

RAGIE I — 7 4 v ZBifiE 12:00~13:30

# 9 M AR COEALH
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HTREE ZEE [74]

Bx E£fF R R, TR 2 )
TMOCVD & JEMoS, ki S IC X ZH/h T+ 4 534 22l |
NH B CRERIERAYE, 1E 3R 3 4F)
[van der Waals /v F 7 = 0 4 v 7 CuCrP,S¢d >3 v 7 AL 58 S50 |
PRt i AR, B LEE 2 )
[ReSe»/h-BN/ReSe»7 7 vV T AT — L ZA~T S ICET 2308 + v 3 L3R |
HEE K& CRERIEERYE, B3R 2 )
[ NbS R A4 v 2 —Hh L — a ALEY O BT R & BIRERE ]
SkH —H (3 TR e, HEH9E 14F)

[RE7 4/ vRZ7) P volE#ESF /A A=V 7]
INFAATHE CUMR . ELEE 14F)

[SJEflsiic CVD &KL 2% AT mEF VHEORR L F<w v —7 |
Hill JRER (Vg - METTERERE. DH9ER)

[Tmproved Strain Engineering of Monolayer TMDs Grown on Graphene/SiC |

HFREEHZEEOE S A L KXo T
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3. EFARA

3-2-4 FH10EEHEER - FAEQHY VY FEI T L

ARFHIMDOERK L LT B> v R YT Lz 10 BTN Z UM ThfE L.
TN LY 112 £BSE L 72, AL 2 HREICh 72 ) IR E 2 E 2 2 1 E TOERR %
FEK LTz £z, [4 A V2] HEARORARNEO L2 B E L T2 2w
Too FAR—FRCRBUELFEDOMR, BEFLAREZT o FE IR ICHETFEME 2SS L
Too TR ZARIET 2105 T DL, ERRFGRPKDINDIBE L o7z,

HIF © 2026 41 A 23 H~24 H
SR UK ATHEM(C-CUBE)IF  Hl+— v

75 n 202641 H23H ()
9:30~ 9:45 FHAHRE - fEEGEA ()
9:45~10:49 A04 HFD FF
11:19~12:07 A04 FF@ FF
12:07~12:55 A03 BFQD FF
BRI (fiak RLAE*)
13:55~14:59 A03 BF@ FF
15:30~15:54 A05 BFQD FF
15:54~16:10 A01 BFQD FF
16:10~16:40 —42 KEF K (44 vEeaai®) Ak
16:40~17:30 Kz &2 —%#F£D
17:30~18:20 F R X —FED
* 7 J X~ %G o KRB FEERHERE QUEST % ALY

7uar7 75 2026 £1H24H (+)
9:30~10:34 A05 HF2 ¥k
10:34~11:06 A0l BF@ FF
11:36~12:28 A01 BF® FFH
BERE (BHEHE S — 7 4 v 7 R E Rage)
13:28~14:04 A01 ¥F@ ¥
14:04~14:52 A02 JF(D) %
15:22~16:14 A02 JIQ2) %
16:14~16:34 GHFF GEIRT N4 9 —, HREE)
16:34~16:54 #FHRGIE £
16:54~17:00 PAAHRES (W)
RREE I — 7 14 v JBifE 12:28~13:28
BT E = o JLAE

55 10 IR SO BT

19



10 FiES SR T O EATH

Pk 25 CREURSE, B 1 40)
[p-MoS2/h-BN/p-MoS,3t18 + v A ST BT 2 ATEMESTE v 72 @ FERRIR
LA BREn UMK, TR 2 )
[ZJ& MoS. 7/ VR v ot
g Rk (EHERFRY:, B 1 4F)
[ SRIEIERIC X 2 P8R “ RITHEL D 5 — SR AR o =l 253
il AE (KBRS, B3R 1 4F)
[R= 4 v % w7288l COF D ARk & BRETRR
NI B GRIERS:, B 13EE 2 4F)
[ 2.5 XITWE DS N~ A4 7 1 v — 25eE 1A
a3 RE CREURS:, R 1 40)
[wafer-scale TD WSe, % \>72 p-type FET DG ]
e CRERIERYE, B LERE 2 4F)
[van der Waals 5&f# 1414 NbFeTe, D Bk 5 E K & 15U R e 1A |
BIR s2id CRALRS:, 3R 2 4F)
[FEFETMD/ 777 = vO~Fasd 7 )y FUic k 2%ET 1 7 v 7 BFRE: B~ 4 7 7 ARPES |
BER BE (B R, B3R 14F)

[EAHRIEE TaS, DA v EALIC X o T L 72 high-k TaOx 7 — b i |

HTRNEHZEEOE T A L REA DT
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EENE



3. EFARA

3-3 NV VEYTL

ARFEIH T O Y A LTI DR Z A AT 2720, FFEEA v T4 VI TRy v
R LEFMEL 7z, FRNCEWTEBL2SMET v 7 — 1+ (EEERE) Tk, Y v Ry
LR R I L sz w22 wTn s,

3-3-1 F2REAMrvVEYY L

2024 FEEICHMEL 28 2 MAKY v R Y Y ATk, KEBOEET A4 F—TbH 3
Catalan Institute of Nanoscience and Nanotechnology ® Stephan Roche #f3Zic X % F:Gfz4
DIEA, 2= F NV KRFDRHBABIE, EEBAFEAITIEA O ANRFLRIC X 2 JAfRHE, &
b NC 9 44 @ PIL 23EIIC 3510 2 IFFEUER ICD W THEN L 72,

NEDIAS & FREGAME 7 o 7228 1 AR Y v BY T L X ) SIMEFEITIH - 72D DD B3
D72 b DSANEIREIZ El] 5 72,

HiIE : 2024 428 H8 H (K) 10:00~17:00
AT A Y 54 (Zoom)

S
10:00~10:10 1Z U ®»IC @ fEIH oM GEIIRE B4 WD
10:10~10:50 ARF#EEHD [ T4 F 1 v V@A EROYHE L G
ZH #FA K (23— VK%
10:50~11:30 #AFEHED [JERT A X 27 7 v T AT — V2 {EiKfia v 2 7 |
AR Fin K (FESEBAMTR AT
11:30~11:50 2.5 XY EFRFEDH IR DHAND
AO4 B R g A (KBRS
13:00~14:40 2.5 XICWEFIE DK RO N
AOLHE A5 8 CLNKRS)
A0S BE  KEF fffm (BlEKY)
AO3BE ¥ BA CGREKY)
A02HE A BHE CRETIIERY)
NEEA0APE R MR (HEKY)
15:00~16:00 2.5 XICYERNE DT E DHFNB
NEAZHE EH KA (FHER)
NBEAOLBE g REE GRILK)
NEAO3HE M Rz CHEHERLRS)
16:00~16:40 Keynote lecture :
“Ten Years of Research & Innovation in 2DM-based Spintronics: Highlights & Future”

FH2RABY VRS Y LT

Prof. Stephan Roche (Catalan Institute of Nanoscience and Nanotechnology)

16:40~ Bbhic:mikE & GEET A9 —)

2Ny VRV Y LD
21



3. EFARA

3-3-2 FEI3EAXFETVVEYY L

2025 FFEOE 3 HAF Y v R Yy AT, ZEEEKASE DN, v ax=T )
SLKZFCKIE) D Saptarshi Das Jo4: 1 X 2 #8fF##E, B X O, HHK¥(FE) D Wenzhong Bao
S DOFHE TIE L TR0 ZHEG &b 7 L 7x o 72 72 U T Xiangqgi Dong f£41C &
AHE W7 W e, E 7o, MK ONTIEE 10 AR IC O W TN L 72,

HE:: 20254 8 H6 H (Jk) 10:00~17:05
%Pt A v 74 v (Zoom)

7ur7h
10:00~10:07 BALHRE (FHBRE E 5)
10:07~10:10 2B v R Y v LoMEOER (A0S 1A EA)
10:10~10:50 #FFHED [77 7 2 v 4 A=V % v F DRAFE]
NI BT (ZZEERERASH)
10:50~11:30 #AfFaEH2 “2D Materials for Advanced Logic, 3D Integration, and More”
Saptarshi Das (Pennsylvania State University)
11:30~12:06 2.5 XTCYERIFDWIZE R OFND
AOTBE R & (AT
A02BE  EHH HiFE (NIMS)
13:30~14:42 2.5 XITCWIERF OWIZEHER O N @
AO3BE  ARHT —p GrRAR)
A04 BE )1 525 CRERIERE)
KEEAOLBE AR A GRERFERY)
NHA2BE SR AT (RILIART)
15:00~16:12 2.5 RXICWIERFE OWIZE R O NG
A04 Bt &t T (LRESEImBL AR R 2B R )
A0S BE R S CRACR)
REASHE A BA BHEAY)
NHEAO3HE &t B (BHERY)
16:20~17:00 fARHHE
“Could 2D semiconductors be candidates for the next generation of electronics? ”
Xiangqi Dong (Fudan University)
17:00~17:05 PARHRE (HIsKRE  FHH &)

FIEAHY v RV Y LORT
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3. EFARA

N VRV LBMET v — 1+ FiHER

ARy EERE 5 1E 202348 H 2 H(GK)10:00~16:10
%2\ 2024 4 8 H 8 H(K)10:00~17:00
#3108 202548 A 6 H(K)10:00~17:05
fx7 RESRE: A~ T4 (Zoom)
7vr-b £l Google 7 + — 24 (#EFEA )
fk FH 5 i vV EY Y LT Zoom WTEN - BIEE HSINHUAZRE ~ A -V TEN
[l % B 1M (2023 4F) 42 4F
%2100 (2024 48) 214F
%30 (2025 4) 45
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3. EFARA

3-4 EHEFRWE

ROz @ L - I OEN L HiF L, FIC—EEF Mz L T\ 5, 2024 4
FEIZH ORI E W 3 A RIS %, 2025 FEIHEGREAICTE 4 M TRRE
ZhfE L. 2EEH O EECH FIRE DL S SM L 72, FiEEE oM % B2 iz D 5
ZliIcky, HENTOR Y P —F v IORELIC DR 5 7,

$ 30 HEFRRES
HEf: 202446 A 21 H
i s WK L 6 5 8E 3B

SMHIC L BHFEARDMMNCHRRALZ =R, TRV T —%1T», RS HORLR 25 F
FlLEBECORICOWTHIZ Z o T otz $72. AOSHE IKEFICK A2F 22—+ U T
VD FE L. YUEOTICE T A AR TS L o 72,

7'a 77 A

13:30~13:35 FASEE (E5MH)

13:35~14:15 Fa—F U TAGE: [Ny FEEOFRABEE 7] W8 BA
14 :20~14: 50 HCHN - HFEANBHNO (FIET @ )KEF)
15:10~15: 40 HCHN - FRABRHENQ (FISHET « I]KEP)
15:40~17:45 FREZ—%kv a3V

16 : 00~17 : 00 tH RWWIR=E - AIRIIFRE KV 7 —
18:00~20:00 ZV—T4RARAvav
20 : 00~ PASBRE Gith)

JJ
M
JJ
M



3.

F4m HFERAEE
HEE : 2025 4E 6 H 11 H
SR  HORRERY 2 S 204 E

5 9 MITEIRARRAT H ICHAME L 7258 4 35 F2iia 3, milElFEsk. SM#EIC X 2 FENED
12, MfrEEZ O Lk e L, TR 7 ) =T 4 Ay v a v L BBR 2T

STz,

A=/ VN

13:
13:
14 :
14 :

15:
15:
16 :

17 :
18

30~
40~
15~
45~

20~

55~

25~

00~

HOBIRAE COMA LB E A L o T,

FARE GlL)

HCN - IR EHENO

Ak [BSYHYEOHE ] GUF— (NIMS)

Atk [N ElE v R0 Kl CVD &L L % DG R
INFITTRE OUINRE)

HCMN - IR EEND

Bl [PECHROARY DKL X255 | HBHA CEREEX)

FAFFE [MOCVD BLFB R L 72 MoSo Rl « f/NEi—HRL D 75 4 2R3
EEFEME A

WILHE, KRAE-S-HEE 2Ky 7 —

7V =T 4 Ahvav - B

EENE



3.

3-5 By —27vav

IhETHRE, EUGE. 77 (hE - #E) ofE o7 —2rvay 72%E L <
X 7273, 2024-2025 D X o pBRIILEZ HINE Lz v ARV Y LABI O =2 vay T
ZEAME L. EER R oBm 2 RS 2 & &b I SERICE T AR EZIHFITR L, H
BRI 2 v b7 — 2 O L coRE B L HADOMED 7L ¥ vy AF EiIco L © 7z,

3-5-1 [EFE4ER Recent Progress on Graphene and Two-dimensional Materials Research
(RPGR)2025 [https://smartconf.jp/content/rpgr2025]

ApESE A ROt E 1B 3 % [EIFR A& RPGR2025 # & IILIChHfE L 7z, RPGR & 1%, 7
77 2 vBIOZOMOFH IOt EHC R 2 Y4 Tz, 7 ¥ 7T RS O B2 2 T
% D EERE T BN OFEL RIRE LS L EFR w3 Thbh T 5, 2013 4F
DHHL, 2019 FEOMNLICR T, # 6 F 1Y O HARTORME L 72 572, 2025 F IR KD
B HME R R & 72 O RFIE A o =23l & e o TEILT I I ThHifiE L 72,

KRS BT 2R E T VT OB RO THMNEDLSDSIMBF A TE—ALT L EHIT &
E2oS ML 7% < OMEEHEDERER A v b7 — 7 OREFICHERBL 72,

KRBT 5 EHEEGEMZ B2 (International Advisory Board (IAB) Meeting) (T 3 ASGHI A
YN=RH/EENTE Y, BEHOEELERESROEE D o 72,

RPGR2025
HIF : 2025 11 H3H~7H
BT - & ILERR S
RPGR2025 MlkkZE B 2 RPGR2025 o v =
kR B R Conference Chair E4F vhkst (fEIH{CFE/IAB)
HFEMEMZE R Conference Co-Chair &) HEE T (A04)
HE R Chief Executive Secretary HTH &#ff (A02/IAB)
2FHHY Treasurer i L (A04)
7nm 77 L& BE Technical Program Committee Chair A7k 1Al (A03/IAB)
7a 77 hLEZFEEK  Technical Program Committee Co-Chair & #f7E (A02)
2E4HY  Industrial Liaison &% S2## (A05)
JA#4HY  Public Relations Il 288 (235 A01)

Plenary Speakers:
Manish Chhowalla University of Cambridge
Sarah Haigh University of Manchester
Mikito Koshino The University of Osaka

RPGR2025 5 7 &~
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Kin Fai Mak
Hyeon Suk Shin
Xinran Wang

Xiaodong Xu
Yuanbo Zhang

Special Session Speakers:

Yoshihiro Iwasa
Young Hee Lee
Takashi Taniguchi

Plenary Speakers:

Igor Aharonovich
Jong-Hyun Ahn
Denis Bandurin
Wen-Hao Chang
Chun-Wei Chen
Hyeonsik Cheong
Ya-Ping Chiu
Goki Eda

Naoki Higashitarumizu
Toshiya Ideue
Shuichi Iwakiri
Toshiaki Kato
Ki-Kang Kim
Young Duck Kim
Gwan-Hyoung Lee
Lain-Jong Li
Kaihui Liu
Kazunari Matsuda
Masahiro Nomura
Jiang Pu

Kosuke Nagashio
Young-Woo Son
Miuko Tanaka
Vincent Tung
Jana Vejpravova
Yan Wang

Cornell University
Sungkyunkwan University
Nanjing University

University of Washington Seattle

Fudan University

RIKEN
Hubei University of Technology/Peking University

National Institute for Materials Science

University of Technology Sydney
Yonsei University

National University of Singapore
National Yang Ming Chiao Tung University
National Taiwan University
Sogang University

National Taiwan University
National University of Singapore
The University of California, Berkeley
The University of Tokyo
Weizmann Institute of Science
Tohoku University

Sungkyunkwan University

Kyung Hee University

Seoul National University

National University of Singapore
Peking University

Kyoto University

The University of Tokyo

Institute of Science Tokyo

The University of Tokyo

Korea Institute for Advanced Study
The University of Tokyo

The University of Tokyo

Charles University

University of Cambridge
RPGR2025 o & ofk+
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Yi Wan

Xiaoxiang Xi

Wang Yao

Kenji Yasuda
Hyobin Yoo
Katsumasa Yoshioka

Hongtao Yuan

National University of Singapore
Nanjing University

The University of Hong Kong
Cornell University

Seoul National University

NTT Basic Research Laboratories
Nanjing University

(FF - AR RE)

RPGR2025 TOHEAFE
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3. EHARA

3-5-2 UK-Japan Symposium on 2D Materials

2023 FEFEICHAME L 7256 1 MIERRY — 27 & a2 v 7Tl 2 W kEl T v 7Y v P RED
Goldsmiths' Professor of Materials Science T# % Manish Chhowalla 2% 1C X 3 % fA /Y 7o
WEO RN %250 . REOMEH 10 4 X 2 HENRGESFEIL L 7z, B ORHEH 5
CHMEL =ARFY vy ARy Lk, HAD [ 2.5D Materials ] DH Y #H A4 % %E O AR5 555
DIFFEFICL AT 2 2 e 3T, £, WHOMAZMAE I L HELME L Y, EHEE
HFEWFFE DI T 7 iR E A B 2 2 2 & 3T & T2,

UK-Japan Symposium on 2D Materials
HIRF : 2024 9 H 23 H~24 H
%77+ Goldsmiths 1, Department of Materials Science & Metallurgy, University of Cambridge

VYRV Y LY HOKKT

30



A= R/ N

Day 1: Monday, 23 September 2024
8:45-9:00 Opening Remarks : Manish Chhowalla, University of Cambridge
9:00 — 9:25 Rahul Nair, University of Manchester

9:25-9:50 Hiroki Ago, Kyushu University

9:50-10:15
10:15-10:40
11:10 -11:35
11:35-12:00
12:00 -12:25
13:30 -13:55
13:55-14:20
14:20 —-14:45
15:15-15:40
15:40 -16:05
16:05-16:30
16:30 -16:55

Day 2: Tuesday, 24 September 2024
9:00 - 9:25 Yasufumi Takahashi, Nagoya University
9:25-9:50 Cinzia Casiraghi, University of Manchester

9:50-10:15
10:15-10:40
11:10 -11:35
11:35-12:00
12:00 -12:25
13:30 -13:55
13:55 -14:20
14:20 —-14:45
15:15-15:40
15:40 -16:05
16:05-16:30
16:30 -

Yan Wang, University of Cambridge
YasumitsuMiyata, Tokyo Metropolitan University
WengqingLiu, University of Liverpool

Kosuke Nagashio, The University of Tokyo
Amalia Patane, University of Nottingham

Yasir Noori, University of Southampton

Rika Matsumoto, Tokyo Polytechnic University
Radha Boya, University of Manchester
Kazunari Matsuda, Kyoto University

Brian Gerardot, Herriot-Watt University
Andrea Ferrari, University of Cambridge

Cecilia Mattevi, Imperial College London

Yukiko Takamura, Japan Advanced Institute of Science and Technology
John Robertson, University of Cambridge
Mikito Koshino, Osaka University

Antonio Lombardo, University College London
Soumya Sarkar, University of Cambridge

Ivan Vera Marun, University of Manchester
Tomoki Machida, The University of Tokyo
Stephan Hofmann, University of Cambridge
Hannah Stern, University of Manchester

Jiang Pu, Tokyo Institute of Technology
Akshay Rao, University of Cambridge

Closing Remarks

31
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3. EFARA

3-5-3 International Czech — Japan Symposium on Advanced MultiScale Materials

[https://www.projekt-amulet.cz/en/news/international-czech-japanese-

symposium-advanced-multiscale-materials]
54 FEESEE L I F—To A E o2 IC, 2022 FITidA Y 74 vicCEBAR R
I — %6l L7z 1L VKD Jana Kalbacova Vejpravova % 256tH6 9 % 7 = o LHIE O HF
F7my =7+ AMULET & &R, WHEERDO > v Ry L% FE L 7z, RS 5 13 UK-
Japan Symposium on 2D Materials 125 & fit % 10 % D75 235 = 2 HAE % i1, AMULET
DWFFEF LRkl 727 7 vy =BT 2 i DA %2 28 L 7z, miE[E D FEFR 7/ D
RiEZ K73 FcHEELAEA L ko7,

International Czech — Japan Symposium on Advanced MultiScale Materials

HIRF : 2024 429 H 26 H~28 H
5Pt Brdicka Lecture Hall, J. Heyrovsky Institute of Physical Chemistry CAS, Prague, Czech Republic

Organizers:
Jana Kalb4¢ova Vejpravovéa (Charles University / AMULET PI)
Martin Kalb4¢ (J. Heyrovsky Institute of Physical Chemistry, CAS)

Invites Speakers:

From Japan:

Yukiko Yamada-Takamura (Japan Advanced Institute of Science and Technology)
Hiroki Ago (Kyushu University)

Tomoki Machida (University Tokyo)

Kazunari Matsuda (Kyoto University)

Yasumitsu Miyata (Tokyo Metropolitan University)
Kosuke Nagashio (University Tokyo)

Jiang Pu (Tokyo Institute of Technology)

Mikito Koshino (Osaka University)

Rika Matsumoto (Tokyo Polytechnic University)
Yasufumi Takahashi (Nagoya University)

From Czech Republic: YYRIGLDF T
Otakar Frank (J. Heyrovsky Institute of Physical Chemistry, CAS)
Jaroslav Ko¢isek (J. Heyrovsky Institute of Physical Chemistry, CAS)

Jit{ Klime$ (Faculty of Mathematics and Physics, Charles University)
Vaibhav Varade (Faculty of Mathematics and Physics, Charles University)
Dominika Zakutnd (Faculty of Science, Charles University)

Zdenék Sofer (VSCHT - University of Chemistry and Technology Prague)
Petr Malinsky (Institute of Nuclear Physics, CAS)

Jiti Cervenka (Institute of Physics, CAS)

Petr Cigler (Institute of Organic Chemistry and Biochemistry, CAS)
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3.

3-5-4 ¥FHPEHcB T 2H I5EA3 Y YRV Y L
[https://sites.google.com/view/15th-a3-symposium/ ]

A3 v VKT Lk, B 3 HEOE MR TIHERET 2/ MR OMEEREE V., (HHl
AR ALFITFFE 28 U CEBR A v T — 2 RTER L, EERSR L &b IR bk 5
FREZHIEST L 2HME L, BE 1 0, ZE2FHEY ChfELl T2, 15 BHE %3
Sl 3R R R AL TN i ChAfE L. A03 #aH 2% Chairs 124 % 4a, AOL JIE=E—HRE A0
B HBEBE 2D 0 50 L, A HfEL L-GEEICSHE L 72,

FEIE 2 513 A02 EH., A02 Jtii. A03 #AH. A03 #ll. A0S KEF 2 EEEZ 1T\, Hr
FEDOWFEE & D5 H O EFRIL RN ORI M 72 BAfRTE R & | RO Ly X %
mOIHAERBEAR L T o7,

15th A3 symposium on Emerging Materials: Nanomaterials for Electronics, Energy, and Environment
HikF 220254511 H 13 H (k) ~ 15 H (4)
551t + Asia pacific Import Mart (AIM)

VYRV LTOEAEER
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3. EFARA

3-5-5 The 25th International Conference on the Science and Applications of Nanotubes
and Low-Dimensional Materials (NT’25)  [https://www.photon.t.u-tokyo.ac.jp/nt/]

NT'251%, A=KV F /) Fa—7, 777z, ZOM_RItWMEEZEDF ) REZVE S X
MEXTCM B Z R E 5, BEDT CROMED 3 EERAHD—2 T, 2o OWHE DHELE
B O JSHIBAN 1T 2 2 ST O R 2 2 L RS E O I X 2 REmRiE 2 X 5
He LT, RS CEIhTW, INT'15 (ZdE) ] Dok 10 4520 3 EH O HARf#
& 78 o e AR TIELA03 FAH . A0S KB & 28 T 104 4 ANTHIK & L I TSl L 72,
AL, BlE e v 2 s v~ HFECWTTEE & OTEHREH 2 U T, AT DTSR D FAE
B X CEBRN 220 AR ORGEEIC 850 72,

NT’25
HiEF 1202546 H15H (H) ~ 20 H (&)
LT mRERE: FHF v otk BEFEF—

Web %4 F ® TOP & v =

VRV Y LTOESEER
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3.

3-5-6 Pacifichem 2025  [https://pacifichem.org/]
2025 4 12 Hic~7 4 @& 7 v Thfig T Wz R AR DL [Pacifichem 2025

IZEBWT, A05 K¥FA3 Carbon Nanotubes and Related Low-Dimensional Materials & v & 3

DALV F—=HFIAF =20, DXy ayTlE, I—FvF/F=2—7 (CNT) %rh
S, 7777 v, 2RITEIRWE. % DfthoARRITF 7 MR OG- Yk - JCH O it ot
Bm 2O T 2 2 L 2 HIE LTE Y  KRITTWER O AMIFEL L b TR ic
7o i SR I ISR X Tz,

Pacifichem 2025
HEf: 20254 12H15H (H) ~ 20H (+)
it T A MF 7 v

Pacifichem 2025 vV = 7% 4 + X b

36
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3.

3-5-7 Fullerenes-Nanotubes-Graphene General Symposium (FNTG)

AS KD ARABED 277 —Lv v F /) Fa—T I 7 2 VERPERT L VEYY
LT 77—V YRAN—RYF /) Fa—T00772vEDF / RERVEICBT 2 iR
FBLVICHBEMIC O W T OFMRMTE S L VLB TH 2MEEOBIEZ X2 L LT, 4 2 1,
EWSLCchifiE T T2, RSB W TH, UZn o4 v b7 — 78 E X O E~
DHEFGEHWE L THEIC TS L %,

%67 ElY v RI YL [https://fntg.jp/symp/fntg67/]
H 20244 9H 1 H(H) ~ 3HCK)
BT @A LRERE KESEF % v ¥R

%F 68 ElY v KRIY L [https://fntg.jp/symp/fntg68/]
HFE : 202548 3 H3 H(H) ~ 5 HOK)
B T AWORE RE* v vos 2 sz /@1 S103

F 69 ElY v RI YL [https://fntg.jp/symp/fntg69/ ]

HF 2025 4F 9 H 24 HOK) ~ 26 H (%)

B« ENZ G BIHEIRS: FPRIX 1T

EITRER : 55 BB (GEKT K34 % —) , Hsiang-Lin Liu

F 70 Bty v ARV v A [https://fntg.jp/symp/fntg70/]
HE : 2026 53 H3H (k) ~5H (K)

=28 BB RY GRS MTSSIRAR

FEITEEE « K¥ HE& (A05)

By vy EY Y ACTOELSTE
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3. EHARA

3-6 EpEE R I —
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— 7 OREEICKL T,

[ H A ]
202448 A 29 H %9 HERESE L I ) — [2B]
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1. HROEN
ST7mICM U BMERFOFEZANT, 2.5 X tBEDBNER LR BBO ZIRTTEDIBER

EMEBTFIMMHEORBZITD, SSICERIIL—T EHBUBIFD 2. 5 RcEOYIERZRAZITS. IR T,

128 2. SIRTTB O EET 21TV, KERCTEIEI NS 2. 5 K ESHRDIEH DIRTRZBEY .

2. THRERE

2.1. PIRABBEEBHI G ALEWF ) RA0O0-IVDOIFIINF—mEBTFME
BREERETFENERDINDILVITUVEFEICK D THRENZVIXREREBHILIT ALEME. TDME
BOIJMIMENS A TOO—IIVIROIZ—DIRKEEEEHR T D EENMMENTVND, I TIETTRX
WSSe (CEFE U T. BENEESEERZAV. WSSe I/ Xo0O—)UEEDIRILF—LEMN EBTYIEDRE
BAEiTO . (wX[1]). STEOER. WSSe ./ X0 O—)LIFITFRILF—MIC WSSe DFHEBIEL DLZET
»0D. WSSe [FAREN(CRIO—)LigEZ TOEKIREBIEBEE L TRDEDIZEMNHESHCIRDZ. WSSe
F/Fa1—T. 28 WSSe DITRILF—5@mN5. ./ RO0O—)LOTEMFHIT (C K DIERINRTEHDIEF]
EEEDBRNT 7 2T I)IL D —)EEERICKDEDTH D, RIC. LD WSSe F/ Xo0O0—)UEE(ICXT T
DEFIREBEITOIEER. WSSe 7/ A00O—)LIFRZO-)UISH> T—HREREBEI D ICEENST. N
BE LHVEEDREIT Type-1I BUD)\> RIGECEZB I DFERERD T EMNBASHICIRD I [Fig. 1(a)]l. 2D
CElF A0S EEBRIGE/ (R EBEIT D E(CKD — BN SR B ERRTFICHDAIREEZ
RUIZEDTH S,

2.2. AXR2AS LZRVEEBRENIVIS ALEMDOEFITEHIE

FRALKFED FAY R (E. ZOEBHRBIE EinDIRIHKRRFNS. SHIRESE(CBIBEFE—X> b
BIDZEMMBNTND. HER (G INFT2EBISTI>ODEBEBADAIR I DFA2F—AL—23
NCKBLETFIST I M TOBERBEDOMOBERZIRRUZ, ZITR AXRIUABEWCEELIENS
LBEZHERE UV TRMDEDZ L IS LDBBFE—AS MR FOLAITEZ SN ECEBL.
BREEREIII T ACENRENDAN R NS ARECKDBFIHERIHOBGEMEDORRZITOZ BX
[2]). ZERABELZERERANT, 1 ~4EDAIRINRIY I URAS LHRE U WS, DITRILF—5H
CEBFIBEDRIPZIT O, STEDER. AR HSLDAEERSITHKIFLT. WS, D)\ RigTxRIL
F—MEERCHIEHBIEE TH D Z EMASMNT/RD T [Fig. 1(b)]. Ffew ANR OS5 AZAVZRESD
DEER(CEK D WS, [CH U TEMHIG pn EEREAZEBEIT S ENAETHDIEZTFELL.

Figure 1. (a) Geometric and electronic structure of Janus WSSe nanoscrolls. (b) Band edge diagram of
WS: as a function of the sumanene column length and orientation.
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ZRTIED CVD BELS 2. 5 RcENDER

S & (WXE KFRESEIFHER)
iR & : Pablo Solis Fernandez

1. HROEN

2. 5 RTBDOBMRER LIRDREO TR TEZRRE. NNDOSE(CHIEIL T CVD &k 2FEZH
FIDLEEIC, HEARRZEBLC TREMMENCT /A AEAZED TN, 2. 5 XTNEBEDERICESTE
BERDEFNRESECHETD. =5(C. HEFARKRO—DELT, EEBROHRRE(CT ST T2
hBN DiftZ 70\, RIEATKOEMLICEIT D,

2. HHFRER
2.1. MoS, FJ UR>DEIRETRILF— - TINA REH

D=2 THRILF—DREENS  KRADHFAZED IRV (CKRZRIETDIHENEEN TS,
BRULFEN (KNS KRZFRETDAZE (HER) TlE. AENSVVEESEEZRT ZENFSN TN,
BEEFL TIERBICERMTHDICEMNREELRDTND, DRTHERMETEHD MoS, (FZMMT. &L AR
EEERT CEMNSNTULEN, 2OEMES - MCEAUTIEE RN DD /2. /2. MoS, (DR (C
IEfEDDHZSUIFT)I\ARCHRDDIREREERE LT, AFEAXSREEZEDHTLD,

AEE., B4 ld MoS, DF /U ZEREICEEE ChinfkRs A EERFE LR GEX[1]). —#%
[C MoS, D CVD &kld cEY I 74 7ZRWTITONSN. B4 EEAZHEDal. BRUrEYI 71
TRV, BELDEEVEMRBRE TRIET D E MoS, ./ UR S EDIEEAALICAD TEREID &
ZRE U (Fig. 1a,b). AO3IRDFRKESE 1 BANED Lin (CKDEFEMIREHRICL DT, BERKRUE
FIUREREDNZEEAERBVWEIERTHD, Mo TvSE S TS TERDIBEZE D EZIASHIC
Ufz (Fig. 1c). &=5(C. A04 MIDEHEEHBETTF J AT —)LOEBSUEENRAEZITL. F ./ UIR> Dif
A FLERD 100 f&IEUV HER SE@MZ RS CEZRBEHUE. 512, 2D MoS, F /UM (G, TvF>I%
TNRNZENSTAUT A HEL, 44 cm?/Vs EBVF v U TPEBBEZR UHFEKRF v RILE L TEEN
IR ZERIT CEEBHASMC U, £ MoS, ./ URERKEIC WS, ZRRESE D2 & T, MoS, & WS,
NSRBZEANTOF /) URDERERIRUE, AAFTKRERE. VU —-2IRILF—DOHRICESIDE
EBIC, RERFERFERICAKES<ERI IEDEPFEINDS,

2.2. hBN @ CVD iR & 2.5 k55 )\ RtH

ZIRTTHERA T HDAHRENRDER (hBN) OZEED CVD &R EEDZ. hBN OERI(C Sn &
BATHALT D ET p B8R D SnS & n 8D SnS, DERZITD (RX[3]) £&B(C. #EEkLIZh
BN %& ALD #&#EDF> T L — b & LTz MoS, b2 RIADIGA ®X[2]) RETHEDT.

Figure 1. Achievement during this project. (a) CVD growth of multilayer hBN (Nat. Electron. 2023). (b) Development of
“Ready-to-transfer” UV tapes (Nat. Electron. 2024). (c) CVD growth of massively aligned MoS: nanoribbons and their
application to hydrogen evolution reaction (Sci. Adv. 2025).

53



3. HHRMRE
3.1. @, fRERREEEF
[1] Z. Ma, P. Solis-Fernandez", Y.-C. Lin, K. Matsuda, K. Suenaga, S. Okada, T. Kato, Y. Takahashi, H. Ago" et al.,

Lattice-guided growth of dense arrays of aligned transition metal dichalcogenide nanoribbons with high catalytic
reactivity, Sci. Adv., 11, eadr8046 (2025).

[2] E. Y. Jung, H. Ago" et al., Integration of high-k material and hexagonal boron nitride for top-gate WS, field-effect
transistors, ACS Appl. Electron. Mater., 7, 6420 (2025).

[3] H. Yi, P. Solis-Fernandez", Y.-C. Lin, K. Suenaga, H. Ago” ef al., Bottom-up confined synthesis of air-stable two-
dimensional SnS and SnS2 between hexagonal boron nitride nanosheets, ACS Appl. Nano Mater., 8, 2693 (2025).

[4] M. Nakatani, Y.-C. Lin, K. Suenaga, Y. Kawano, H. Ago” et al., Ready to transfer two-dimensional materials using
tunable adhesive force tapes, Nat. Electron. 7, 119 (2024).

[5] H. Ago®, P. Solis-Fernédndez, Science and applications of 2.5D materials: Development, opportunities and challenges,
NPG Asia Mater. (Perspective), 16, 31 (2024).

[6] S. Emoto, Y.-C. Lin, K. Suenaga, H. Ago” et al., Synthesis of few-layer hexagonal boron nitride for magnetic tunnel
junction application, ACS Appl. Mater. Interfaces, 16, 31457 (2024).

[7] S. Fukamachi, Y.-C. Lin, K. Suenaga, H. Ago" et al., Large-area synthesis and transfer of multilayer hexagonal boron

nitride for enhanced graphene device arrays, Nat. Electron., 6, 126 (2023).
[8] Y. Araki, Y.-C. Lin, R. Matsumoto, K. Suenaga, S. Okada, H. Ago" et al., Twist angle-dependent molecular

intercalation and sheet resistance in bilayer graphene, ACS Nano, 16, 14075 (2022).
[9] H. Ago", S. Okada, Y. Miyata, K. Matsuda, M. Koshino, K. Ueno, K. Nagashio, Science of 2.5 dimensional materials:

paradigm shift of materials science toward future social innovation, Sci. Tech. Adv. Mater., 23, 275 (2022).

3.2. BEFER

[17] H. Ago, Lattice-guided, dense arrays of TMD nanoribbons and their applications, 2D Transition Metal
Dichalcogenides 2025 (2D-TMDs 2025), Cambridge, UK, 2025 & 7 B

[2] H. Ago, Science of 2.5 dimensional materials: Integration of high-quality 2D materials for electronic devices and
catalysis, 36th International Conference on the Physics of Semiconductors (ICPS2024), Ottawa, Canada, 2024 £F 8 B
[3] H. Ago, CVD synthesis and transfer of 2D materials for “2.5D materials science", RPGR 2024 (The 15th Recent
Progress in Graphene and 2D Materials Research Conference), Nanjing, China, 2024 ££ 7 A

[4] H. Ago, Controlled CVD growth of multilayer hBN for 2.5D applications, Inaugural Workshop on Boron Nitride,
Montpelier, France 2023 £ 5 B

3.3. ¥E., JLARRKR. BfERE

[1] Young Scientist Award, China Nano 2025 &£ 8 B

[2] STAM Best Paper Award 2025 £ 3 B

3] TLRAERK. KERE EFEERICAZFERMR I ZRTHEARS ) URDZFIR (FUNKE) 2025 F 1 B
[4] TLRARR. HRY), ST REDTRTMBT—T=HFE LUNKE) 2024 F2 B

[5] TLRER. "ARBIURNIROKEEEKET S TT 2 EBET /A X&2ER (FUNKFE) 2023F2 8

3.4. oMt (ZOMU—F, 15552 E)

[1] ICFRYIEFRIREE 2025 FFE. 2024 FE. HERE NCAMIE] REZEREIRERER

[2] 88206 @ Q-A0S TS5/ \wIt=3— 20255108

[3] STRBDPAIURAAT T Vol.5 (FBREXEFIH) 2023 F£3 B

[4] ZRFEESEFROGBREDESHKATS> - 5> TUaXRIE EEERFHEZTE 2023518
[5] %558 2023-027540. Hig b RIUBERTFRUOCTDEIESZE 2023 F2 8

54



EHARICED < BoRTBE0as

BEH RE (KRAZEXZFRIFHRR)
R HE : Bl kX (FAL)

1. HROEN

BHBEZE I DIFFEHEEEEY) (AR ] ZEF—TJ LU T, FEMDI ST T I HMECH
LT, Ethmzf593] NMEmmEZ R—T93] BMMEZA>Y—HL—bh] §3T&CKDT,
2182 . 5IRTTMBZRIRT DT EZBIEY. Fio. BRERFEZRVZ. D 2 RBEDILFHEERCHE
5932&T. AEBOHERARKICEST 5.

2. HAERR
2.1. FBUAFYRIR>OOMBIRES(ICLDHEIS I T >DIN> RF v v T HlE
DS ITTOEED—DIC. I\ RFvVIHN0THDZENBDDIN . HEKRE U TDISAEERE LS
A, BERIY RFv v IEGEICHSITIRMMAROEND. CNETHISTT>F /UK, 2[BIS
Jx>, JHRIEITSTIOOFRARE, BARFENRESNTVSIN., SE. EBRITEICKID. AIY*R
SDFENRTHD [ NIAFVYRIR | =
MIBIRE T DT T, BEIS I >0\
RFEv VIR ZEZRE U,
RUAFYRIRZ DB TFRE(CIRET
BEECDFH 0.18 eV D> RF+w ITHE
=, B LEEDBEEE<HMRN. T
TEIFERAREDIE(CK D, BHAZR
EHRIBEFOFE. S5(CEHDFD LUMO
LRI DIRKRICKERFEEZZT I TLND
T ENBESHERD T,

2.2, ANRVFEUZEF—T EUZBIR COF DERL

BRI EENZT ST T AR 2 RuRkFERY ND—DICBATENE. 25— MMIBHTEZN5T
BIENTED. EMSOERTFRAICKD. ZOXDIFFEES — MBE(CFHFR/ > PBENELD &
BTN ENS. SEl AN 2SO HBER™ETEMIBIER (COF) OO TDEMICHRINILIZ, X #R
BN ZaL—232(CLD. O COF [FRIRDEEZB L TWDZ LM DMz, ZBLREH X
IRERE CHNWTEBO TREIRRE(CH 1T DB BEEB LUVERAT U RERL., EHBECHETD
FHERUIZ. CNIFEHECE U D/BFINLRIIEBT. H3NWEUERFICHERIDEDEEZISND.

55



3. AR

1. (@, MRHREESF
[1]1K. Kaibara, Y. Yakiyama, M. Maruyama, Y. Gao, S. Okada, H. Sakurai, Bandgap engineering of graphene by molecular
conformation of trioxosumanene, Jpn. J. Appl. Phys., 64, 075002 (2025).
[2] H. Uchiyama, T. Nakano, Y. Yakiyama, H. Sakurai, Y. Gao, M. Maruyama, S. Okada, H. Kataura, Y. Ohno, Carrier
doping in semiconducting carbon nanotubes with fluorosumanenes, J. Phys. Chem. C, 128, 17668 (2024).
[3]1D. Ecija, E. Pérez-Elvira, A. Gallardo, J. Santos, C. Martin-Fuertes, K. Lauwaet, J. M. Gallego, R. Miranda, H. Sakurai,
J. 1. Urgel, J. Bjork, N. Martin, A. Barragan, Coronene-Based 2D Networks by On-Surface Skeletal Rearrangement of
Sumanene Precursors, Angew. Chem. Int. Ed., 63, 202414583 (2024).
[4] H. Mizuno, H. Nakazawa, A. Miyagawa, Y. Yakiyama, H. Sakurai, G. Fukuhara, R Amplification sensing manipulated

by a sumanene-based supramolecular polymer as a dynamic allosteric effector, Sci. Rep., 14, 12534 (2024).

[5]Y. Yakiyama, M. Li, D. Zhou, T. Abe, C. Sato, K. Sambe, T. Akutagawa, T. Matsumura, N. Matubayasi, H. Sakurai
Biased Bowl-Direction of Monofluorosumanene in the Solid State, J. Am. Chem. Soc., 146, 5224 (2024).

[6]J. Han, Y. Uetake, Y. Yakiyama, H. Sakurai, Derivatization of sumanenetrione through Lewis acid-mediated Suzuki-
Miyaura coupling and an unprecedented ring opening, Chem. Commun., 59, 4632 (2023).

[7] H. Nakazawa, Y. Uetake, Y. Yakiyama, H. Sakurai, Synthesis of fully substituted sumanenes at the aromatic periphery
through hexabromomethylation, Asian J. Org. Chem., 12, 202200585 (2023).

3.2. BFHER

[1] H. Sakurai, Sumanene as a unique motif for the curved network structure, Pasifichem 2025, Waikiki, Hawaii, USA,
2025 F 12 A

[2] H. Sakurai, Buckybowl as a New Motif for 2.5-Dimensional Materials, 13th International Conference on Materials
Science and Technology, Tashkent, Uzbekistan, 2025 £F 10 A

[3] H. Sakurai, Recent Progress in Sumanene Chemistry: A Cs,-symmetric Fragment of Cso, The 3rd Symposium for the
Distinguished Lectureship Awards on the International Conference on Cutting-Edge Organic Chemistry in Asia, Bangkok,
Thailand, 2025 € 6 A

[4] H. Sakurai, Buckybowl Meets Carbons (Graphene), The 12th International Conference on Nanomaterials and
Advanced Energy Storage Systems (INESS-2024), Astana, Kazakhstan, 2024 £F 8 A

[5] #H R/E, AVKRMFDBRE. BE. TUTREK, BHERLFHEPEMESERSS 84 [B) L5
= [FLLNHEROMZE ], [R5,2024 F5 A

[6] H. Sakurai, Recent Progress in Sumanene Chemistry: A Csy-symmetric Fragment of Cso, ~ XXIII NOST - Organic
Chemistry Conference, Bhubaneswar, India, 2024 & 3 A

[7] H. Sakurai, Sumanene: A Cs,-symmetric Fragment of Cgo, The 65th FNTG General Symposium, Fukuoka, 2023 €9 A

3.3. ¥E., JLARRKR. BfERE

[1] TLARREK. BRoFRUY—EKICERT DIEF O—0RERIE — 1Sy or7O0RFTUvY
TID0x 09—z RE (RRIEKXRF) 2024F 6 A

2] TLARK. B—DFRITTRRDFEICENZRIBRIEKRICKII (KIRAS) 2024 2 B

3.4. oMt (7D MU—F, 1HFRE)

[1] BARILFESIESE 2024 FE. 2023 FE

[2] B EZFREE 105 OBFEZFFERFFRITE : ZRTMBOHER—2.5 XaMEBERIFEADEL BFE 2025F3 A8
3] {EZITHEBIR [BAREFERE 105 EEFS RTMBIOHERM : 2.5 RTERZEADEV “tFE°DE
FACHERRDOBIEEME] 2025 3 A

56



mimi= AR BRE(LIRDFRDRERE FA 1 2 #R

B2 BT (WE - MRAREE)
MEREBAHE : &0 H (W - HREAREIE)

1. AROBN

AHEBEIRDE (h-BN) FEFLANILTEVWFEEZEIT D ENS. 2 RTEREFEMPAATRICHNT
ROEIREBARERA R S 72D TUWB. 4T h-BN OE—THEBRERA (L. ST 0BREBYI (1
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(HPHT %) BEfESR (L. 3% 10"%/cm’ BESOTMBRE RXAA HFET I LA/ MBNTND. Tn
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BREHIC, NI E R X1 > DOEERUDmZEFHlCERR U,
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EBOTO— RRTFMENERUIFS MO RAOHNER SN DEBEOMER ELE T DT ECIDERER
XA A ERETES (Fig.1 a, b). TOFLERIC UL UIEHEHRIRDS 1 O HhERlEN D, COREHA
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DEBEED TCESRDIFMMVETHDEBOND,
(b) (c)

Figure 1. Cathodoluminescence images of carbon-rich domain: (a) Exciton emission at 5.76 eV (215 nm); (b) Defect band
around 4.1 eV (300 nm); (c) Distribution of peak energy of the rigid layer mode (E2g).
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4 (SHG) OZRANERIENZ. KREE(E. Janus TMD R—XDRX T O—)LICH T DIEEBIEMEDEED K
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TMD DOYIHEEEZ HIH T2 LT, BEAFDOHIEIFIBH TEE TH D, BEHE. TMD EEREDED
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REULEDBEDE U THFEINDS.

Figure 1. (a) Structure model of WSSe/WSe:z heterobilayer and the corresponding nanoscroll (ACS Nano 2025). (b)
Schematic illustration of tensile strain in monolayer WSe, on graphene/SiC(0001), together with typical
photoluminescence spectra of monolayer WSe, grown on graphene/SiC (red) and on graphite (gray) (Nano Lett. 2025).

60



3. HAFRER

3.1. X, RHEEF

[1] R. Natsui, N. T. Hung, D. P. Gulo, K. R. Pasoquen, M. S. Ukhtary, H.-L. Liu, R. Saito, Y. Miyata®, Optical anisotropy
in laterally aligned WeTes nanowire bundles, Appl. Phys. Lett., 127, 151907 (2025).

[2] T. Tanaka, Y. Sato, M. Aizaki, S. Furusawa, R. Senga, K. Suenaga, T. Endo, Y. Miyata, Y. Nakanishi®, Confined growth
of few-nanometer MoS; nanoribbons with optical anisotropy in insulating nanotubes, Nano Lett., 25, 14645-14652 (2025).
[3] M. Kaneda, W. Zhang, D. Bi, T. Sun, H. Ogura, T. Endo, Y. Takahashi, S. Fujii, T. Kato", Y. Miyata", Tunable-diameter
nanoscrolls from Janus WSSe/WSe; heterostructures, ACS Nano, 19, 34918-34927 (2025).

[4] R. Sakakibara®, K. Hirata, Y. Takahashi, W. Norimatsu, Y. Miyata®, Improved strain engineering of monolayer
transition metal dichalcogenides via van der Waals epitaxy on graphene/SiC(0001), Nano Lett., 25, 12851-12858 (2025).

[5] S. Toida, K. Watanabe, T. Taniguchi, K. Nagashio, Y. Miyata® et al., Transport properties of multilayer NbxMo-
xS2/MoS; in-plane heterostructure tunnel FETs on hexagonal boron nitride substrate, Appl. Phys. Lett., 124,263101 (2024).
[6] W. Zhang", K. Watanabe, Y. Yamada-Takamura, M. Koshino, S. Okada, K. Matsuda, T. Kato", Y. Miyata et al.,
Chemically tailored semiconductor moiré superlattices of Janus heterobilayers, Small Struct., 5, 2300514 (2024).

[7] M. Kaneda, Y. Yamada-Takamura, Y. Takahashi, S. Okada, T. Kato", Y. Miyata® et a/., Nanoscrolls of Janus monolayer
transition metal dichalcogenides, ACS Nano, 18, 2772-2781 (2024).

[8] Y. Nakanishi®, Y. Yomogida, K. Yanagi, T. Kato, K. Suenaga, Y. Miyata® et al., Structural diversity of single-walled

transition metal dichalcogenide nanotubes grown via template reaction, Adv. Mater., 35, 2306631 (2023).

[9] R. Natsui, Y. Nakanishi®, Y.-C. Lin, J. Pu, S. Okada, K. Suenaga, R. Saito", Y. Miyata" et al., Vapor-phase indium
intercalation in van der Waals nanofibers of atomically thin WeTes wires, ACS Nano, 17, 5561-5569 (2023).
[11]H.Ago*, S. Okada, Y. Miyata, K. Matsuda, M. Koshino, K. Ueno, K. Nagashio, Science of 2.5 dimensional materials:

paradigm shift of materials science toward future social innovation, Sci. Tech. Adv. Mater., 23, 275 (2022).

3.2. 1BFFAER

[1]Y. Miyata, Quantitative defect analysis in CVD-grown monolayer WSe;, 2D Transition Metal Dichalcogenides 2025
(2D-TMDs 2025), Cambridge, UK, 2025 & 7 B

[2] Y. Miyata, Strain and defects engineering in transition metal dichalcogenide nanostructures, The 25th International
Conference on the Science and Applications of Nanotubes and Low-Dimensional Materials (NT25), Kyoto, Japan, 2025
F6H

[3] Y. Miyata, In-plane heterostructures based on 2D materials for advanced electronics, 2024 Workshop on Nanoscale
Innovative Devices and Systems (WINDS), Hawaii, 2024 £ 12 A

[4] Y. Miyata, In-plane heterostructures based on transition metal dichalcogenides for advanced electronics, 2D Transition
Metal Dichalcogenides 2024 (2D-TMDs 2024), Hong Kong, 2024 £ 5 A

[5]Y. Miyata, Growth and characterization of 1D transition metal chalcogenides, International Winterschool on Electronic
Properties of Novel Materials 2024 (IWEPNM 2024), Kirchberg in Tirol, Austria, 2024 £ 3 H

3.3. BE., JLARR. BfERE

[1] STAM Best Paper Award 2025 £ 3 B

2] TLRER. IR RS — bRIR LT /A XDOEWMEEDER GERENIAF) 2024 F 1 A
3] TLARK. boRIVHIRZRIBRFLERDESHEEEEIR (RREILKXF) 2023 F4 8

[4] TLREK. BT ) IJ74\—(CERBREFZIB/ATIMzHTE GERAPIIAF) 2023F3 8

[5] B, B8 BT, BRARTFE EBERADOFE 2024 F3 H

[6] e, R SFEARER. ¥IE - MRS AREADRE 2025 F 4 B

3.4. ®oft (ZIMJU—F, 1[¥5FRE)
(1] RFRUHRASKAFZRABE (RREEIIAF) 2024 F£38

61



7 T IVIT—IVAESREFREBICH T IMERIFE L EZFILA

HTH R (RRXFEERIMHAZCRR)

1. HROEN
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(CHIHUIZEESRFEZFRL. BFEMEOHEIRERFICHANDERZBNET S, RBRORATE &
BHE(CHEBATT LTI/ - HI - BIREHEE LT,

2. HAFRMR
2.1, T7OFNIT—NWNARDRIBEFICEBZIYT N RILIMOZIR

7 2TIVID—ILAESRFEZAWCT. EXRRE—T - JIL—8fkt (> 60) OEMMIEIZRTH
IS h>RIVEFEFIRUZ. SEERLUZ PVR = 64 (BR) ETRTEBRMBDHRTELELUERESTH
Do BRAKRFIRICSVTIE PVR AAREWVNEE, EIIN DC BENSFHEIR AC EBENDEIENGE 12D TT
I\ RILO MOZORABRUAT RIL O SOZOXDBFOEBE EIRDHRRTH DIRRMIRSKE,

Figure 1. Observation of negative differential resistance in WSe2/h-BN/WSe2 vdW tunnel junctions.

2.2. E7 L EBIEFORZERER

vdW FEE(ICK DK UIZET LIBEDE Y LIS FRIDOKRTF 7158 B B FIRIEEMIRHR S KLUIRTFHEH
SEREEEIRZERA U TR LIz, W1 AN WTey/WTe,, ReSey/ReSe, [CHWT—RTTETF LIBIE
ZBHAIURZ. BFE+REFE+REFEOVAR N=BEEEE (V571> /J>71>/h-BN) [CBWTZ
BETVLBEEEEZMBRALU. EVLEETLOTHICIDIFERESIREBERE UL,

Figure 2. Observation of moire superlattices: twisted-bilayer WSe», twisted-bilayer WTe, grpahene/graphene/h-BN.

2.3. WIS =ZFUSY
TRIRIEEFNENEN TV DER T BEEMINR LU TRERNMNRET D/ ULTXEEHMIRNEHIRT B,
FERERELTEZISN TS D hERE. METFH SCEFDONRY —FHROEICER U, ROMFRE
ERERBEADONG D, JOMFMEEATHICHET 355 UT. h-BN/FIS T /2YU>(BP)Z vdW
BEUIZ. 571>, h-BN. BP [FZNENEZMREMFMEEIFON, ERAMNZHI CTREIDZET
1 DOIEEMINEDH % B DORIMEDIR L EEZERIFTE D, BRI EFITRESE T/ VULIXRENEN
HIRU., ABRINRELUE. ABROL —H—/\D—KFHE. ®ELKFHE. BEBREAFEEIVINES D
RERNEBRDBE (CFEINBIIRERENE—HUE. TINVYBREDNZRWNTHEROS A FTZIIO %
ML icEC B, BB TEROMENREEL TS EZHERUE, COIREVDGERIUIEXERMNS D
NEFRRR TH DT EDRENIRHTH B,
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ZRTERDFREERAVE 2. 5 RciBEDEE L MEERA
SH BA (WE - HEFREHE BT - /A ARRTRRE>S-)

1. HROEN

2. 5RTNEDBRER LB DEMBIEMD FEZTAT 2FEZRFEL. HEHAR
Zi8 U TR T A SAZESD D . B8 - MFBAROSMERAICIMA T, RERTEELT
RAOBNTWBRFE - F/Fa1—T LV EHEREEEILT DI2hDT — MEREMRIORFESITSZ
ET. 2.5 REEBIEDSHEEE(C DTS,

2. HAFAR
2.1, BFEOHERBERSRBRAMYFOIBHNS VS IDER

BEFERE. B - Z5H00 - Z2RRBAIGEEVND. SV REDFERCEFBRVWRFRZBL. BF
TINAZADEE - DT T7STINLICBURLREMD 1 DTHD. IO UIBHFERZAVCEFT/(AX
DN TEBHEIR NS> RS (TFT) BEARNBRIAAYFIRFTHD. TORBEDME LEEE -
REBEBENKROESNTND, CNFETOXRMBEHTOHAFT(CKID. SBBE(ITE L 2D FRERDEHHIE
P, BENATOD FEBBEHHOERENASMNCRD. BHLCOIFTEREENE> TSR, LML
B5. 23 UIZERERIICDFIEEBNSE (CHIHSNITERZERE(CERI DT LERE#ETH D, &<I(C
{RBEERE (CARMBERIEDOBVERERE CHEREZBEICHAT D LR T,

ZITHA R BEFEMETITONTWSISRESEZICAL. DFEZ 1/ET DESENT 375572
7fﬁ§'_fb7'— (Fig. 1(a)). CCTIFHBHRKAEZEONEFEIRZIBN I DERROH(N) ZERTCEMZTR

. TORLZEMZANC. n=4 DE&ETEFESR ICHEOHRAMCH D TS <MHlaxsTtE. TN

/(7\|_¢L EMNBAETDDICHUT. BRI EUERZ 1 DIIR T n=5 OFRMTIEnEFEEEDOEE/ERN
IEESND L TBARKEE TSI EMNOM O, T T, COFEMZANT, DFEZ 1)3_9’”’35%)%
U ATIEFEBREUIZ. CNESEICER LA TFT (SIRAZMEE - BfMEEe E(C 10cm? Vst &8
Z2BEEE 2V UTOREEHRE. 70 mV dec' UTFORULIRR1 v F IR MERERUIZ (Fig. 1(b)).
KARER G, BEEEFEBNROSNDIT TS ITILT /A RDIGAHICES T DEDEMRFEND,

2.2. BERONFEHEHEREAULBREIRIORSR

NFETBETFTICBVWTEELE U THWTCEERERME BRI+ U770 NS Y TERZIH TR,
EOHTEVMEREZEIZCENS,. UVITS T4 EDT/I\ARABETOCRICABMETTH D EVNDRE
Noolz. ST, RUNX—RDEMTHDRBAS., BHILGEEEINZ 2 ETERERRERL. TOTAmME
EEOIHEREMNORRICEDHEARL (SRERET). FC. COBLEEREDBAN(SEYRBHD 7=
BDIADC ET. BEEDBICHR T 2aWSEERENESNZ ZEN DMz, T2 T, ERICCOHRM =
S— MEFREE LT, BHEEHRCH—RF /) F1—TDTFT ZifELIcE T 3. WITNDBEBRIFR
AAVFORENE SNz, TNIIEH - BIEEST /)1 ADHF AR EH ZIR< EDOEHEFEEN S,

Figure 1. (a) (top) Schematic for the molecular layer transfer technique. (bottom) Crossed-Nicol image of the transferred
film. (b) (left) Schematic for device structure. (right) Typical characteristics of a fabricated organic TFT.
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5. UNU. UFDLAA>EMTHEY SNERREBEBMEZ, TOEFFNIDLAAAEBNEHITD
CEEFTER, CNE. FRUDLANREIRADA > F—HL—2 3> +D(CETESERVWEHTH D,
KalFcnEzT, 5 Jx>ZAWVENa A >F—HL—2 32 (CDNT. RIBEHFS KU GIC #EiEDIRET
HEDHTEz, TDIRER. AL TIDEMIIL-TD_EFJ>T 1> (BLG) ZHWLWT. NaD1>5F—HL—
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BHVRIZSNTZEDD. SNYANRT ML, BRIGER, SMREEICZ UL, PERFIIEE TS O 2.
T TSHL Mg-GLG DERMEMTZBRFT L. DR, SN2 T hOBBRICKINUZ. BREE. =5(1C
GLG D@tz HiEH L. KDERECA>HI—HL—> 3> SEIRMDERZEDH TS, Mg-GLG (FF
R CHBWTHIH TRT—2 1 BEZ K UICEgEMN' D D,
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“RTMBEA Y- AL -2 a3 MEOHERRE. EAEECEBREEMOMIEICKEFET DT
HEECTHD, HARF AT -2 2BEDTILHVUERREEBREEY) KC24 5L RbC24 =, fERMEDERR
DERINERAPELTER L. BEERROREERKFECHENDIBEBSZRE L. BREIRUAZIRIT«
IWAZRIZDRE TR TGRR U, TORR, BULIERE 2400~2600C T C/ERIER S SRR
KNWKRELENT BEGLBIER N, COREEZIEC, EERERINERAMEUEBAICE. B
7L 1) EEDKRF- EIRFEE N B SN <R3 T NS ER DT,

2.4. Z)vHhVeERNEBIELSWDBIRR
BINDOTIVHAVUEBA>HF—HL—>3>
(LD, BEEREZENECDZEEFMSNT
WO, ARRIREFRFFELRN. 22T [
—RiEAVWTCERLUIEEEILAUERE GIC
Z. H—RET TR - BSEET - WIERIE L.
g . kU (Fig. 1, #@X[2]). Figure 2. Color samples of Li-, K-, Rb-, and Cs-GICs
prepared from PGS graphite sheets.
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MHE —H (R#BXFIRINF—ETIFHFEMR)
MREBHE  Eit FHN (AL, ROFRFWHER)

1. HROEN

AARTE 2. SRTMERZ(CBEVNWTEE LD, 2.5 X METRR T IHFRVBEEFIREORE
BRICE I DDMFEPRIMZRFEL. TOFMAREXADZLICHD. BANICE, HICKDEmDR
i ZNICL O TROSNDAMEZEL T, MERIRDIETMME, HEEAIH(C LD/ A ACAHMFKREZ
‘IDEEBIC [2.5RTMERTF] OREERDIDINFOFEZIBES.

2. HAFRER

2.1. 2.5 X cEOEFHFECAICAFZEZLBRFTOEFIE—L >R

EFA2E1—FTA 2 IRECRREINIEFEMCTE. EFEY FEFENDEEENEZHARITDINE
NHD., Z2OEFEY hTEIOE—L > RABHENAEELIBE LRD> TUVD, R oHERZERELIZ2.5
RIEMEICHBNTIE. EFVLFSRBICL > TRHUADBSNIEEFER—ILxE (EFZLEIET) Z#. EFEwW
NEUTHEESER ZENEIFEINTLD. UM U, HETAITEEIARRCK D+ THERDIADHT, %
HOETVLUEFNSDOESEAULNTET ., EFI1E—L > AFRICET DIRIRIEEKABPDEELETH D/,
AT CH VT, C ORI RNE Z 52AR T D=6 WSey/MoSe, ISR ATOEE(CH T, il
MIFEMCK>T. BATIETZLUMEFERZHRTDHUWFEZMAELL GBX[7]). CNICKD, H
—DETFLUBEFINSORERNERETDEMNTTREERD,. ZNICIATILY T Bt ot AIZBHFED
BB ET —EADEZLUMEFOEFIE—L O AFHZEZAITE T D2 E720iE s UIz(Fig.1(a)). €D
BR. EVLRFOEFIE—L>X(E 5 KDOIERET 12 ps LEHIFEN TWBS ZEMNBESHERDTE
(Fig.1(b))o TN(F. TRTHEXRTOREFOIE—L > ABBELDE 10 EULERL. BEFAETLR
F2v)LICRAUIAHBND ZET, Ae—L 2 ERMIFIENTUWS ZEZASMNC LIz, E5ICETF
E—FEMFENIIREHNS. ZDDERDIETV LICHAUIAD SNIZET L FREOEFTFHRETDRET
DFWEENREENTVD. EVLFSEICEHAUIAOSNIZE LR F (& 2ZOEFIE—L > XRFEHH
BAU. RDRFTYVTEUTRDETFIRIEDERZITD BRI DA TEZ(Fig. 1(c)).

2.2. 2.5 RtNEBETOEFRMICLIEFNF

“RTHERTHDIEE WSe, (CREEEAL. TTHSDEAZBL T, EFEREECHEESIND
H—YFREUTOMEZRANZ, TOER. DITHRBHEBENTDE. BAMEN R RDE—NFRE
DFRFHAEALTDCEERE UL GRX[2]). TNiE. RS ERVTE—XFREZHHIT DS EVDIHU
WFERIRMHU(Fig.1(d)). EFEEPEFIOE1—FT 1 VP DRRFEMIICE O TEBREREEX D,

Figure 1. Achievement during this project. (a), (b) Selection of photoluminescence peak and iinterferrogram of moiré
excitons (Nat. Commun.2024). (c) Schematic of moiré exciton coherence. (d) Schematic of increase of single photon
emission rate by magnetic field (Sci. Adv. 2025).
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2. 5RTMNEDOBRER ERDEBEDZRTMES KU SN 2.5 RaMBORFEIIESZ Rt
¥ X RO X MEREBEF L —Y —FD%kin X SRURZEE(CHRALUTHR T EMZRRE T L 610 HE
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MBRADIATREN S ZED, TS5 T T2 hBN IR EDBRTRRNSBREEY M HILITF A RETD
BAWZRTMEZXRE U T, REATROEMNELICEIRT D,
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2.1. BBV ST 1 >0 X HiE&EFMEDHIZ

DS (CHITD[ERER ETD/\> RIEEDYIHZREDITIEERRF CTHD. XIOBMEDE
RIEEREDREZEELE LU TED EE—MNICAVWSNDIFEE X RO THD. —i(IC X REIFTESNDIER
(&, BEHEE(CED </ RIEENERAOIEEIRuM R —)LDEHE DTN BRI T ERZ 52D
CENTED, CNFETIC XEREHFICKD 3.55~3.664AD 2 [BI ST 1> DERMEBNRESINTLND,
DEREREEIT S T 7+ hERIEERE 3.35A K06 0.2 AL ERL. DFT STEOFER X FRE=RDET
FILF—BZEFOITORERE L TULVRL,

4 (& SPring-8 OERE TEFTHEEZ T DOMEINZRANWT. HEI ST I > DERERMZIEEICRET
DIEORFEEED TL\D, CNETIC. Bragg BEL & U TOREN. BIERSIEOEEMICFIAENSD Parratt D
FEIC KD, BN FRICHTIRRZ FIF U TR EAR R 1RBRATA TIRET 21T > TE /. Parratt DFE(C
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DD —IR2[ET ST 1> T 3. 35ADEBMIEERMNMESND EHMESNTND, —ATEFA—FH
—45 —OEETDH CVD IS I x>0 X #REIIFZFANE Huh 50 X $REITOFER TEBEER E —OMEZR1L
WERIESNTE D, 3.6 ATRENSBIEOEINICH 3.35 A GEDHEFHBRIETN TS, Huh OFERD
BEERE. EIRENSREG O E2RDBDEHFMNIS T T EBELRVC &, EBiaRIDRIE TEA
SN TUVRVWBEDRD CHESEBRIDILANRESND C E(CH D, 2024~2025 FE(E. CVD IS T >I(C
SPring-8 THIFREESH TE/z 5um? B+ XD X IRIC LD BEHmEEEARL. J5 7 1> DERESZHE
NIz, TOFRER, S5pm? B+ XD X #2TH. Huh DBITE & BHROEEL peak DEBEZLICH S BEINEE =
Nz (Fig 1), CORBRERLZ I ECTHENULHER. E—OMBEDZEMIFIT ST 1> OEMERME{LTE
<, ZOFEBEEDRT(ICER T EMNDMN . RIE. MXZHETTH D,

Figure 1. Micro-beam X-ray diffraction patterns of two and four layer graphene (2LG and 4LG). (a) 2D pattern of 2LG (b)
2D pattern of 4LG and 1D profiles.
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1. HAROBEN

BEFIAMIES KUEFDMNEZANT, 2.5 XeMEDRFLAN)UEE EAFRFEOREM I TZ2BiE U
HRZEITD. E<ICTT T TMDC HBHIBWT, ZILAVURBREEB RN R-—TNe@BEb X
UZOMMHEICRIFIHZECDVWTHSHNCLTW CEZzBNET 3,

2. GRZEAR
2.1. BV S I 12 (BLG)NDEREIE(LWM > H—HL—>3> (pER—E>D)

EBRIEEY). F(TIBEEK(FeCIX) DT S T 7 A MREBENDA 2T —HL—> 32> BFAS/HEEZ
EHTND. ZNUE. DR (2D) MAMBZREOFZENSRET DI TR, A>F—H5>
ERR MARIOEm A D). BFH. HFHRFEEARIBCE(ESEDIENTESLHTHD. BT,
A2 =NL—23 D (IBERMBDEKZEIZS U HEIRIBIC I D TRIENEIRTDDT, #HRHERE(CH
E725X20aEMNS D AAFRT(E EESBEETFIRMER S E—FEAB(DFT)ZRAWT. ZEJ>JT
A=A —2 3> NRIEIRICH T BIRFRT —ILDREEOES)ZHE LTz, FeCl,#H & FeCl; 48
DB ZER L. BB(ICHITDRMEDEENZHALTZ. BANICE, 3BERAORMMFESNIZ, FeCl, B
XA > D Fe ZFL. FeCl; RXA>®D Fe RFESIUIBFHREFTHD. TNTNNERLDENERZRT .
Fo. INFTTHRESNTULVRL), FesClis OEBMEFEREF DRBEEOERENIT, AFRERE. 2D #4
BDA > —HL—> 3 BB ERD DT TR RFRT—ILDORIEN T DEFHEBIER R HdM
ISR ICREFFTERRFEZZSHED(CTD GEwX[1]).

2.2. ZEBYSIJIV(BLGADZIIAVUERBA>A—HL—>3> (nBR—-E>Y)

JOLODTST 74 "ADF MUDT L (Na) DA >F—HL—2 3 EITRILF IR FTH D EFE
=N, TOREHRVEEMNREH THDEEZISN TS, KARTIE. NEEHEGETTERLUEA >S5 —
HL—>3>40 STEM (CKDHFMHEHIC Lo THRSNE. ZBJ>7Jx> (BLG) AD Na D145 —
HL—23>OBINCDNTIRE UTZ. Na (FEETERK. BLG DI 7 >FILD—ILRAF v v ITHRICERER
FIEMOILS (fco) (111) BEBEEF D=BIBEEMR T D EMNPESMIRDE U, DFT 5TEICK
D, ZEBSFEEFCEBEELDBEIRILF—NICENTHDZENETS(ICHEREINZ. COFRRE.
BRTRICBITBDTIVAVERBEDA>F—HL—> 3 >OEBRICRITTWEESBDZE#HDIEDTHD. TR
F—IES LT /IO NOZOXBEICHITE NaDBLU BLG OBERMEHE L TORIEEESE, UFD
LZEBWEBIBIDEEZEMETEECENTVWDC EZRT GRX[2]).

Figure 1. Achievement during this project. (Left) Atomic defects migrations in BLG with p-type dopants of FeClx. (Right)
Na trilayer encapsulated in BLG.
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1. HROEKN

“RTEREORD THREY D/RRADTRZER I DR EDHTIZEBHEDE E1F
HENZ 2. 5 RTETIIBRER CH D RN ER TERE URVIHENBIRESNED . NIRRT
I OOENRERWCEEDFLEFDLICLD 2.5 XeED/ (> MEEDEEFAZELT. €
DL DIFFEFMHEDRFRPS LURBZITOIZLZBNET B,

2. HEKRR
2.1. Hi[E WSe, 517X XBIE WSSe, AD/\> RigEDZ{LDE

VIXABRERAAHILIAT A REF TSANVERVWERILIB(CL>TRERA—BONILIFT > E%x
DAL IT > TRICERT BT ETESND. X-M-X EBENSIEIRL X-M-Y #&E[X 1(a)]zB LTk
2.5 RTMETHD. TORENRIENHEZE I IBE(CRRAL T, HEBRRES 1 HILITF1 RIC
(FIRVFRTZ 1IN RIR T D ENFMBSNTULND., S5(ICIEEBRT D05 > wmDEHFENDEIEER
EDMER, R OO—)UESEDYIHERIRIRE .. FTTIAMREIR - MHEHRBOMRABRA LS IRON TS,
—AT. VXX TMD (AT THILLYOT VWS EICIX. FHEREBEEXLDEI IO LIRESEZED
DI UVMERND D, CDIes. T/\1 Az RIEX I BRSSO U TAREDRLET 2 (ARPES)
RECKDEREIREFABEDTHE (2 (C(EFIThn T 1z,

T TAMAKR T, AL BINEEDIIL—T - iE8J)L—2 . A2 MIETEIIL—T - BRI IIL—TF S HEMHAZRE
ZITLN, 2(a,0) (TR UTe L DR AEE THAIR/R ARPES V1SS NICEfE WSe, iftl e, KRTS XY
% FUVEEALR (C K> THEET XX WSSe (CEfEE . ARPES BIEZTo 72 [K 2(b,d)]. "X X{LDHIE
TARZ MLETO—-RICROTEEDD. BBERI> ROWMZHBITBDIZENTEZ. TOR/R., VXX
WSSe (TS RIBEZR BRI T2 & EBICTRLFIHRICHIT D/ RBEDR(L = EEM ST
BDTENTEZ, AARTE T SAVIC KD TRERETO IR T U CEBEERETIESAEN 6
THDZERRUIL. SEEBRREDE SIRDEMIBEICH T DERENER T S ENEBAFEN S,

2.2. XFHA NbSe, [CHIFDEFHEEDEHRA

AHAFRTIE. A04 HRET)IL—T . A02 METHIIL—T EHEREZITV. FIILEDFA A [S-
MBMim] 2 &S{LFH (CHEA LTz NbSe, DEFEEZAE UL, DF1A>EARIE T, NbSe, EBREIDIE
BEDEAYD . BFEBEICEENEEC > TVWB I EZBASMNI LT,

Figure 1. Sample fabrication of monolayer WSez and Janus WSSe and angle-resolved photoemission spectroscopy
(ARPES) images. (a) Crystal structures of monolayer WSe, (left) and Janus WSSe (right). (b) Schematics of the van der
Waals stacked monolayer WSe2 (left) and Janus WSSe (right) samples for p-ARPES measurements. An additional
amorphous-sulfur cap is introduced on the Janus WSSe sample to suppress ambient degradation. The sulfur cap is
removed before n-ARPES measurement by annealing (~180 °C, 3 hours) in ultrahigh vacuum chamber. (c),(d) ARPES
curvature plots recorded along M—I"—K for pristine monolayer WSe: (c) and Janus WSSe (d).
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2.5 ReMBEDEREE | BAFBEHDSETNIEFINE

BE BA (KIRAFEXFREFHRR)
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1. HROBN

T UBEEFIBISE L EDORAFH (CHRQRFESNZE IS 2. 5RTMEICERL. TTICHIRT
DETFIEOERNVERZENET D, BERUNPIBFIAVYYFICEIDELUDIHLIIRSRAT—ILER
MBEHEZERD AN, EROERIEREZEBIDLCMEZIBET D, BF - T4 /> - MROZHILIHEDR
—HiEfFEE L T, IFERREFHORREIBZIHSNCT D,

2. GRZEANR
2.1. EP7LZEROE:R : EBREHIN IS F1 RADREH

TERDET LMEDOHRF(E 2 BRZHROLCIRSNTEN, 3 BULORTEFEZDETL/\F—-2RAT
NEWCTFET D ETEFRNLGEBENELD. 2 BRICEARVRLAIIMEEZTRY . NANNERAIERZ
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Figure 1. (a) Schematic illustration of the moiré domain formation in TMDC trilayer. (b) Moiré potential of the middle
layer. Kagome-type potential emerges in af3-domain. (c) Local band structure in aff-domain (Commun. Mat. 2025).
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(a) (b)

Figure 1. Achievement during this project. (a) Real-space, atomic-resolution observation of one-dimensional moiré
superlattice emerged in large-angle twisted bilayer WTe2 (ACS Nano 2025, Copyright © 2025, American Chemical
Society). (b) Identification and quantification of dopant atoms and chalcogen vacancies observed in ADF-STEM images
of non-dope (pristine) and Nb-doped WSe2 monolayers (ACS Nano 2025, Copyright © 2025, American Chemical Society).
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Figure 1. Various crystal growth techniques applied to layered compounds, together with their crystal structures and the
resulting single crystals.
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Figure 1. (a) Strain-dependent transistor characteristics of monolayer WS.. As increasing the uniaxial strains, the mobility
can be drastically enhanced. (b,c) Piezo-AFM (PFM techniques; Small 2025) images for trilayer Moiré superlattice with
different twist angles (b) and same small twist angles (c) for each layer. The small twist angle Moiré shows a peculiar
lattice relaxation, which is possibly related to formation of Kagome-type lattice.
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AT TIE. INTOBHRFNRARF LM SND IRTNEOFHERARS I SH U THELT D
®IC, 2.5 RTEBERDFE - ZROEFOZOFIHZIANTERE L TITD L EBIC. DIRTBRFOER
DHEDRICKD 2. 5 RTTEBENR T BBV ZFIA U THEERIE U, iR THEDS AT/ X
ZRIRI D LZBNET D,

2. HAFRMR
2.1. SUIULEED ST 71 ML KB A FIRDIAHEFIALEFRIMEFE> B —
TRIMBIC B DREEARFRIMRIN (SEIRA) (3. BB /BEICKDFBRNDB/BERAT SXEHIE
(CHSHOCESBIBMEMNRZFA L. BEORIMRGAE & LB U TEMT (CRAERRERLZRIEET D,
—AT. TORERTSXEVIAFECFET DD FRICEMKEFT DL, DFZHRN(CIBBRIZANEES
BBTEN T RDIERELDIEEIRD. AAFRT(E. PHRIMKCTSXEHIBZEISD Au F/FIA
> /AL0s/Au SR DER/HEFER/ERE (MIM) &, 1E G EHETERADD FERDIAFHNEIEE
1RVIUEEMET ST 7+ b (2 UJUE GO) BEzEHEaHE. SEIRA ZICHIF DN FRIENRDEAZ
ATz AuF JFIAUBETIE, F/BEETEP AuREDEHIMEEERICLDT—ITSXEE—
RO SN, DFIRENEDFHCET< Fano HIENEBISND. KREBROER. ALO;EENHI 20 nm D
EE(CHEBEEETR Fano dip ME51. SEIRA [CEUBERAMNIASHNERDfE, S5 ANFTFTIL
FZIRFERDIAATZE JIUE GO SBIRZEAT D ET. CH, HHiEIRE) ICHR T DHRIMRIUES A N
FUTUINTIDHERDGES LERU TS S(CBIREND C 2B Uit (Fig. 1(a)). COIEEE. 9T
(CEV\EMZRY SEIRA [CHFRIEIRNEE SNITHERTH D FIMRIVES (349 3.0 Fm LUz ULk
KD, 2.5 RyiREzERaFA LD FEBN. SEIRA RED S5 3M EICBMTHD I LamnUit.

2.2. % MoS, ¥8&FICHITHF v U P Hablil & ABIIEFRNKRRERIEG
FEAE R IEAPHEBRUCERIGICENTIE, A (C K> TER UIzF+ U 7 OBMEMH RIS R Z 2T
ID. ZIRTBIRFEIRMOS, [FEVETHZEID—A T, EF-EILBEESNERNEVWSREN DD K
AR T, p BFER WSe, EDREEIC KD TSNS MoS,/WSe, NFOMSEICER L. 41711/
R7SAAS MCEDKERIDBECRDF v U I7HmbHENERMEFHKRFELEZ=RH - B9 G EHET
B UTe. BERSTATEDIER. MoS, HETI(IH 15 ps TholeF+ UF7HFGMN. MoS,/WSe, FEEANFTO
HET(EK) 55 ps FTHERSNDIZEMNESHERDE, COEFEMGERZRRL T, HESULFRIETE
MoS,/WSe, NFTOBE (CH VW TEE/NERTTERHM BV SN, BFDAIE (C KD ZDERMEE MoS, F/LERD
4 BCEITBDCENEEN (T RSN (Fig. 1(b), (c), (d). &5IC. Au F/HRIFZIBHFLUEZ
AuNPs/MoS,/WSe, 1#&i& T 3.
FERTERO KUAG N TFEH
EN—BEAL. TDOEAX
RI BNUE Au T RIFDBETE
KEATSXEHIBERLS K
Uiz INBDfERE. 2.5 K
FTENANTOBEICLBFw1UJ70 Figure 1. (a) Extinction spectra of a hexadecylamine self-assembled monolayer and
EEtbE TS TEICLBDH hexadecylamine-intercalated silylated graphene oxide on a plasmonic Au
nanochain/MIM structure, showing enhanced SEIRA signals due to molecular
SRz A EDED L intercalation. (b, c) Optical microscopy images of (b) MoS2 and (c) MoSz2/WSe>
T. KEFREWDRZIHRMICE  stacked heterostructures. Arrows indicate the positions of local photoirradiation. (d)

FTEBRTEERLTLS, Photoreduction currents in response to chopped light illumination. Upper panel:
MoS;; lower panel: MoS2/WSe; stacked heterostructure.
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X T, NMERUNRAADERERET DN, SERBECSVTIRILF—HICEER 0° RAA A ERERN
[CECES - BETN. AERORVER UE—ABMRAMERSND 2R Ulc. AFECKIDESN
TETESF vILAE MoS, RICBVWT. K 1a (CRILDIC.FRT ~100 cm2/Vs, 20 K T 1000 cm2/Vs
HBZ., JA ) HEEROBVVBEECK > TRHINTWD. COARKICKD MoS20T/\—DFAH
AlRE &R DTz, EBE. MOCVD ([CKDB T 7 A 7ERICEEENIZ MoS, LICIEHE Er,0; ZHIET D
ET BEOT/I\ARXTOCITEITSENBWL S NTOCRAZFAT B ERLK. GIXR TEEXR
REURE. RITOTXTE. BEREHAKREZTON., LA RITU-RTOCADBE. 100 BEICH
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Figure 1. (a) Phonon-limited Mobility of MOCVD-MoS: (Nat. Commun. 2026). (b) Estimation of ionization energy for bulk
and monolayer WSe2 (ACS nano 2024).
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Figure 1. Electrochemical reservoir based on CNT sensor array. (a) Schematic and photograph of CNT sensor, (b)
configuration of reservoir, (c) demonstration of blood glucose level in type-I diabetes patients (Carbon 2023).
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Figure 1. Achievement during this project. (a) Cyclic voltammograms of single and bilayer graphenes. (b) Schematic
variation of capacity of GLG as a function of electrolyte concentration (JPCC. 2024). (c) Variation of discharge capacity of
pillared carbon as a function of silicon content.
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Figure 1. (a) Schematic diagram of the in-situ observation optical and electrical measurement system for Janusization

process. (b) Typical PL spectra (room temperature) of a two-layer WSeS superlattice dependent on the stacking order.
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Figure 1. Fig. 1: (left) Schematic of the deterministic formation of a single color center in an air-suspended carbon
nanotube with iodobenzene vapor. (right) Excitation PL image of a functionalized nanotube (Nano Lett. 2025).
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LTWBDZERBESMNIIRDIZ. BIC, Fr UV R—=T (> CEE-EFRAGR B L8R D. i
FEALYA 2 IRTTHIED Moiré #BA&F 2L o BRE FHENZ R I C EMNASHC/R> 2 (Fig. 1b). &K
TAFTAR R (Z. SRR & vdW MBI E HEIF DMBEDERNTEETH D EZRUTH D, EBEE—
RIEMB RSO DRIIRE. KEHITH UVRIEREFT /1 ADEET I EARF CE B,

2.2. SHtHBIER{LMDIERREL T < 2D YIS D ER DRh
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BHMEB NS ZENASMNIEo T (Fig. 1c). CHUFIERAY/R Ti,03/hBN FREBES (CHERLTH D, F
J 2= MEPBREEA Y EUTORRNMIIFEND, FEEEEMED WO; IEEZFRL. A02 I
DEAN CVD RIGZEITD ZECKD, FETKREEREE WS, ZEHK T DHCIRFERFECHKIILE.

Figure 1. Achievement during this project. (a) Schematics of the synthesis of strongly correlated van der Waals oxide 2H-
NbO2 (ACS Nano 2025). (b) Strongly correlated phase diagram of 2H-NbO: (c) Pronounced metal-insulator transition in
Ti203 grown on van der Waals hBN (to be submitted).
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Figure 1. Achievement during this project. Shape sorting of two distinct amino acids at multiple binding sites of a porous
metal-macrocycle framework (Chem. Sci. 2025).
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Figure 1. (a) Crystal structures of TMS,. Early transition metals preferentially form layered structures, whereas late
transition metals tend to stabilize pyrite-type structures. (b) Powder X-ray diffraction pattern of the synthesized high-
entropy TMDC, indicating a 1T-type layered structure. (c) Photograph of a grown high-entropy TMDC single crystal and
an atomic force microscopy (AFM) image of an exfoliated thin flake.
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Figure 1. (a) Optical microscope image of multilayered HZO homostructures. The scale bar denotes 10um. (b)
Dependence of the switching window (SWPFM) on the number of the HZO membranes in the homostructures. (c) Optical
microscope image and measured PL spectrum (thick solid line) of monolayer MoS: transferred onto HZO (MoS2/HZO). In
the PL plot, the spectrum for the MoS2/SiO: stack is also presented for comparison. The filled color area is the total sum
of exciton contributions that were determined by fitting the measured PL spectra using Voigt functions (thin solid lines).
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Figure 1. (a) Crystal structure of Li-intercalated TiSea. (b,c) ARPES intensity plots of (b) pristine and (c)Li-deposited TiSe2
on bilayer graphene.
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BUTINIALEZSVT%RH. REBIEOBRCHKINUZ GRX[1]). FLEROFET. HE WS,

RAAZAICT Y RS MRDOFJ URSRY RND—TDRET D EICHINLZ. £z, = (A03 3

EOHBEMFTICKDERREMEF I LEEMIEZ RV T, BiR-EE WS, R > O GIASFRE THREN
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AEEEE WS, (CRE>TO— NEZBUT MAPbL; ./ D17 &EL. BE WS,/MAPbI; AT 8t %
ER LTz, ERLEE DRI (CK > T BHE WS, LT MAPbI; /) D41 V7 —ENHECmE Uiz, WS,/MAPDI;
ANTFOBSEDERICHEIN U (Fig.1a). WS,/MAPBIs AT ORMEICHS T B HRRF+ U 7SI F O %E
RIZeH. L—F-—BETICHITBTILESTO—-T T4 —RFEME (KPFM) AIEZ{To 7= (Fig.1b),
EMEMETY THS. L —F —BE T TIE MAPDI; N EICHET DT ENBASHICIRD fz. TNIE.MAPDI;
THERENIZEF-R—ILEINTOR@ CREE L. BFN WS, AICEX SN, MAPbL; hVR—ILR—=TF2ENn
e &7 REL TS (Fig.1c). 52, KEE WS, fEEDEFRRBREAZHRE DD AFILNATEICKD
(CBBZEKL. BRMWRNS RS (FET) ZER U, REBEFIR WS,-FET (Cxf L CiE# MAPbL; 7~
JOY REHBRIT DT EICELD. WS,-MAPBI; AT O ERF v+ ILE UTE FET OER(CKINLIE (Fig.
1d). 2D WS,/MAPDI3-FET DYEIBRE T TmERFZRIE Uiz & 23 EBRDERNER SNz, =5IC.
HERNT — BA TR (V) TERAIEET, Vg NEDESKERDIENASH(TIRD Tz, BPAX
DF v RILEZED WS,-FET TIEAEBRNMBRISND DI EMNS. WS,/MAPBI; AFORMEICHNT
e FRBNMEESN. XERDBINCHES LIzEEZS5ND.

Figure 1. (a) Optical micrograph of MAPbIs/WS: heterostructure and inset shows AFM image of MAPbls nanorods. (b)
Contact potential difference (CPD) image of MAPbIz/WS: heterostructure with and without laser (520 nm) irradiation.
(c) Charge transfer model between MAPbIs and WS: under photo-irradiation. (d) Transfer curves of MAPbI3/WS;
heterostructure-based FET with and without photo-irradiation and inset shows optical micrograph of MAPbIs/WS;
heterostructure-based FET.
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HRIMRZEDZENTES,

Figure 1. Achievement of this project: Ultrafast nano-imaging of photocarrier dynamics in (a) monolayer WS; and (b)
CNT, visualized using femtosecond visible-pump/mid-infrared-probe time-resolved near-field optical microscopy.
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ELo e IRIEROEZEMRPCEFHRIORT(CH VTR CTEERMEHES5Z DD EHFEINSD.

Figure 1. FM-AFM topographic image on 1T-TaS:z in the NC-CDW phase and the corresponding Fast Fourier transform
image. The red and blue circles represent the peaks of CDW and atomic lattice, respectively. (Appl. Phys. Lett. 2025).
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Figure 1. (a) Schematic illustration of electrochemical imaging of a TMDC nanosheet using scanning
electrochemical cell microscopy (SECCM). (b) SECCM image of the hydrogen evolution reaction (HER) activity
map and the corresponding cross-sectional current profile. (c) Evaluation of the hydrogen evolution reaction
(HER) activity of TMDC nanosheets in which strain is induced by exploiting differences in thermal expansion
coefficients.
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Figure 1. Resistance modulation of MnsSi.Tes under magnetic resonance. (a) Crystal structure of MnsSizTes. (b)
Schematic of the measurement of microwave-induced resistance modulation. (c) Current modulation as a function of
the microwave frequency.
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Figure 1. Polarization rotation due to the Pockels effect in monolayer and bilayer MoS; crystal. 2D mapping of (a)
intensity of the reflected light and (b) polarization rotation for MoS2 monolayer-bilayer sample. The applied voltage was
setto 20 V.
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Figure 1. (a) Conceptual illustration of dynamic modulation of monolayer WSe:. (b) Spatio-spectral visualization of PL
modulation by dynamic strain. (c) Evolution of the SAW displacement, PL peak energy, intensity, and linewidth as a
function of the RF phase.
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BEHDESICHETIZEEZISND, U EOBRRE. DR Figure 1. (a) Schematic crystal structure of
T molecule(MBMIm)-intercalated  NbSe,.  (b)
ftasstBRE L UTHE - BIBEZ I T SMITIMEEHZS schematic of the cooperative superstructure

ADEEBIC. BERCK D TUIDBXOIER/ATEI LIBIEIED (CSS) phase. (c) Reciprocal-space map of the CSS
SRS s — o 2 e s 2 phase, showing molecular ordering (MO) and the
R e ° emergent superstructure (SS).
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Figure 1. (Left) Overall view of a computational model. (Right)
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Figure 1. (a) Optical image of phase-coexisting VO2. (b) An optical image and a PL intensity map of VO2/MoS:
heterostructure at 350 K (Appl. Phys. Lett., 350 K). (c) Current-voltage curve of a VO/graphite heterostructure at 300 K.
The inset is the optical image of the device.
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(Chemistry of Materials, 36, 9547 (2024))

-2025-
2025.1.7  JUNKZE. BHERZE. FALRFE. FUERE. RBORE.
FESEBMHEEIIZEAT. SRR, BEAKRYE. BlEBiiRBeRE

AO1EHR N5 1HAA03Lin AO3KAH A03K 7K AOT[WH ANZEAO LN
NHEAOSERE MR TRV Y -2

[KFRFEAE LRI % S| 2 7 ot 8k 7 ) R v 2B
MoS. 7/ VR v CTrw gtk e ~ 7 v o X 2@ % 5E6E
https://www.kyushu-u.ac.jp/ja/researches/view/1197
(Science Advances, 11, eadr8046 (2025))

2025.1.8  HHEUREE, RS EWTIERHT
RNHEAOMZA RS TRV Y -2

[ X4 Y E v VRO % O 51O AL I i)
—ZAXEY FT AL RAZFF L RVTHNTT 5836 5 —
https://www.issp.u-tokyo.ac.jp/maincontents/news2.html?pid=25769
(Nano Letters, 25, 1101 (2025))

2025.2.19  KBK#
AOLJEE AFEIHIAOZH Y WFZEEER LAV Y —2
[ 2RI B E Tl b N2 0 L o AL 12 5 |
— Ll TR XA L 7 b v =7 2R RO G BT —
https://doi.org/10.35848/1882-0786/adaf09
(Applied Physics Express,18, 025502 (2025))

2025.3.24  HALRAE, PEFELANKEAWIEAN. KICKF,
DI RARS. BHE RN IR RS

AO3AIAK  BIERE 7L RV Y —2X

(GBI Dk L FEKRFEO N %

B0y F 27 — Tkl 3 % 2 LI

Wil BT NEAIC X Y. O AEOREICH ]

https://doi.org/10.1038/s41565-025-01893-5

(Nature Nanotechnology, 20, 740 (2025))

2025.3.28  HHUKREE, JLRERSCURRFAREANT R ZEBERSE . RIRKE, BHERAR B
AO2MTH AO4BRET AO4EAT AOTIEE AOATH)I FZEE 7L 2V U —=

[ RIUHE T % D> TENR S & —RIoE 723 H B

— ZRIUEFEWE BRIt O LT T v b 7 — Lt —]
https://www.iis.u-tokyo.ac.jp/ja/news/4726/

(ACS Nano, 19, 13007 (2025))
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[ZRICPER~ 7 v FURNIC 35 1 5 RS v 7 SR E T 9 R o FEE
—BTNEN R EZFE L 72 KGE T N4 A~ 7= it e st —
https://www.iae.kyoto-u.ac.jp/topics/2025/06/02/950/
(Nature Communications, 16, 4827 (2025))

2025.6.12  FEHIKY:
AO3MNH AO1JEE  FZERR LX) U —X

[ E R O K2 & D5 IC X 2 Feoiim & H—t 178k
—BFEREFED 0D T A RoE%RIL~DH T T e —F—]
https://www.iae.kyoto-u.ac.jp/topics/2025/06/12/444/
(Science Advances, 11, eadr5562 (2025))

2025.6.19 T RIFARIZERT. HATRY:, BULARTSERT,
RAEWTFRRFEGERS: . BB IR RS
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[N —=RvF /7 Fa—7 XD RMHEER %R/t
—KEE T ROE e TR 2 iR T oEE XA 1 72—
https://www.ims.ac.jp/news/2025/06/0619.html
(Science Advances, 11, eadv9584 (2025))

2025.8.1  HERMERZE, HALKRAE
NHEAOMEE MR 72V Y ==
[ZRICT 7 v T T — v ZAFAC D E B R
— B LY & —ROTE DT DR % G R o #A R —
https://www.isct.ac.jp/ja/news/xe59totnsa2v
(ACS Nano, 19, 26592 (2025))

2025.8.28  F{LAARSERT
NEAOUNE R LAY Y —2R

(=K vF/Fa—TEFHELZHGHEDICDOL S
— XM & @5 Hdfr o R IC AiTtE—
https://www.riken.jp/press/2025/20250828 1/index.html
(Nano Letters, 25, 13103 (2025))

2025.9.18 #FK¥
NEAOS/NEF IR TRV Y ==

[ T34 2R DOME Y CHAFFEN LD 2 2 & % Till
—RXRRAE Y b a =y 2754 2otkRER RICHiRE— ]
https://www.kobe-u.ac.jp/ja/news/article/20250918-67095/
(Journal of Applied Physics, 138, 104305 (2025))
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[ BTV % i 2 7= FRAlE oo b - ) R v 2 EEB
—iitE o 2 2% RGE & L 72 RE AR —
https://www.sanken.osaka-u.ac.jp/achievement/release/20250924.html
(Nano Letters, 25, 14645 (2025))
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NEAOMRIE R TRV Y —=

[ % T4 4 v — b Hiffi & 5 5 56E
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https://www.iis.u-tokyo.ac.jp/ja/news/4897/
(Nano Letters, 25,15297 (2025))
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[ RITCHER S 7 2y b T — 7 W o & BGEB R IS
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https://prtimes.jp/main/html/rd/p/000003706.000072793.html
(Small Structures, 7, 202500542 (2025))
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NHAO2IA NEFAVAFEH WFEER LR Y —=
[ R ERDO K REED V) 7 v 2 4 L8N )
— XA E AR O m i E A I BARE— |
https://www.elst.okayama-u.ac.jp/researchproject/7119/
(Advanced Science, 13, e16784 (2025))

2026.1.21  HRZFE, PE - MORMITFCHERE.
FTLrbtuy 72770y —=Y ) a—va v AKRA&H,
B RE, R BHEEEMT IR AR
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[ AR B A MoS, DY 7 T~ — R 7 — VIR BN % B 76

—famEDOHCEAE S X UOCHCFIEA A= X LI X ) SFFEIE %2 @ — |

https://www.t.u-tokyo.ac.jp/press/pr2026-01-21-001

(Nature Communications, 17, 602 (2025))
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REH TR Z 1T\, ATEI O B Y AL IR IS D W TR L 72,

HI : 2024 £ 10 H 24 H (K) 18:30~
BT kA — 2 S1EN

FILERE &Y = 794 b https://nakayama-foundation.jp/

8-2 A05 KFfic & 2 BiRE~DX TGS
AbiE O AL ALBRB K PR E AR OERAE L VEEGE2H Y, A F 2T L0—BRE
LCEMINTWEETn I8 [FLaxsy X4y 2] IKBWT A05 KIFA7K
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WERIE, IIEED I =T 4 VZIKFER L2 Y, EREEOMALCE LY T 5HT,
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X, R CTHRFELIZ-HA XL Z R TEE LT,

AR 75 EADLEKRTER ORX7 5 EZXDHE

WE LR T 1~2 I, EiFY) X4, &) bIHERFHOa v P -2 EHLEL
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W, XBOEETEE (XPS) S5 1M Biss 7 & % Fl v TR IR B PR 1 BY 3 2 Bl
ZITWwE L7z,
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