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16:20~16:40 F&FF GEIRT N4 39—, HREE)
16:40~16:55 #FRHHERZA
16:55~17:00 PA&HRES (W)
HRFRUE R — 7 4 v ZBAfE 12:00~13:30
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BE £ CREURS:, 3 2 4F)
IMOCVD HidEMoS, 84 - ST X 2 BN F 4 L 705 4 237 |
RH B CRERFERSE, ELEREE 3 4F)
[van der Waals /v F 7 = 0 4 v 7 CuCrP,S¢d >3 v 7 AL 58 S50 |
N B CREURS:, B3 2 4F)
[ReSe»/h-BN/ReSe, 7 7 vV T AT — L A~NT A ICEH T B8 L v 2 L4 |
hngE K& CRERIERSE, B LERE 2 4F)
[FTHINDS R4 v 2 —Hh L —v a VLAY O HiGRE K & B8 HE]
HkH —iH# (O FRIEWTZEAT. ELEREE 1 4F)

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

[JEflgiic 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 |
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3-2-4 FH10EEHEER - FABRQHY VY FEI T L

RO ERK & LT B> v R YT Lzl 10 BIFHRES 2 UM ThfE L.
TN LY 112 £BBE 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 RAZ—FERTIIMIELRFEDOMR, BHFLRARLIToFAE I BICHETRE 2 RS L
Too TR ZARIET 2105 T DL, ERRFGRPKDINDIBE L o7z,

HIF © 2026 41 A 23 H~24 H
G - UHIRSY: AT (C-CUBE)IF i+ — v

75 n 202641 H23H ()
9:30~ 9:45 FHAHRE - fEEGEA ()
9:45~10:49 A04 PO 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 K2 &2 —FED
17:30~18:20 KR &2 —HFEKOD
*7 7 X<t o KB FEER R QUEST % HLo:

Zu 5 n 2026 £1H24H (+)
9:30~10:34 A05 BE@ FF
10:34~11:06 A01 Pt F3&
11:36~12:28 A01 PE® F3&
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 T (BT PS4 F— ZHidET)
16:34~16:54 #HFREJHEREKX
16:54~17:00 PBA&ERE (RH)
MRREIE I — 7 4 v ZBifE 12:28~13:28
BT = o B

510 [FFHIR A OB T
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g Rk (EHERFRY:, B 1 4F)
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il AE (KBRS, B3R 1 4F)
[Z2~% v & Hw7-#Hl COF DA & BEREDRR |
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)
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3. EFARA

3-3 NV VEYTL

ARAEIK T DHLY A LTI TE D KR % L AT 2720, FEEA v T4 VI TRy v
RO LEFEL7Z, FEICEWTERMLAZSMET v 7 — b ([EEERZE) Tk, Y v RYY
LR ARFE I L BB ARG 2 W2 2w Tn B,

3-3-1 F2REAMrvVEYY L

2024 FFREICHMBELZZFE 2HAHY v RV v LTI, REBOERET K4 F—ThH 5
Catalan Institute of Nanoscience and Nanotechnology ® Stephan Roche #f3Zic X % F:Gfz4
DIED>, 2= NVRFEDOLHERIBIE. FEREBEMHRATITTA O ARFRIRIC X 2 {HFAFE, 7
N 9 4 D Pl 23FIRIC 510 2HFFE AR IC DO W THEIAN L 72,

INEFHS L FIREBIES o 7258 1 IR Y v AV 7 A X O SINEHEIIR- 72 b oD i3
DFFH> b OS] % 6] 5 72,

AEBOIOIS A

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

VA=A N
10:00~10:10 1F LT : FEIROMPAN GEIHARE B8 i)
10:10~10:50 ARF#EEHD [ T4 F 1 v V@A EROYHE L G
ZH #FA K (23— VK%
10:50~11:30 #Bf5HEED [JERTFAMIc X 27 7 v TA T — A REEPLa v 2 7 |
AR il K (PEERATR ARFFERT)
11:30~11:50 2.5 RITYEFRFE O FEBROEHO
AO4 B R g A (KBRS
13:00~14:40 2.5 XICWEFIE DK RO N
AO1 BE BB R Uk

A0S BE KB M (BB 77~,A§,1*ii”,i§?;”éi§,m
AO3HE B BN CGRHEURY) animes

= ZTAIST

A02BF IMA BHE (HETEKRY)
NGEA0APE HER MR CER K%

- w2y 202487 toion)

SRS JEMEHAUATNZ SATRRONIT

15:00~16:00 2.5 ZTCHWEREDWEREDOHENE R o G
NEA2HE B KA (FEHERS) 5

WRIEAS - 1% BE

FH2RABY VRS Y LT

KN5EAOLBE e R GRALKRT)
NEAO3PE W FIm (REERILKREE)
16:00~16:40 Keynote lecture :
“Ten Years of Research & Innovation in 2DM-based Spintronics: Highlights & Future”
Prof. Stephan Roche (Catalan Institute of Nanoscience and Nanotechnology)

16:40~ Bbhic:mikE & GEET A9 —)

I
= SHIOMI LAS

[RFEWERREICHITS

2RTIB-In,Se, LB SHTWE #o7 - A DR
W s - #REIAT BTaN
i W un s
g Ao asars.
) :' 4 dme

2Ny VRV Y LD
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3-3-2 FEI3EAXFETVVEYY L

2025 FFEOH 3 HAF Y v R Y Y AT, ZEEERKARE /NI, v ax=TJ
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 &
AW 7T, E 7o, MK ONTIEE 10 AR IC O W TN L 72,

HEf: 202548 H6 H (k) 10:00~17:05
%Pt A v 74 v (Zoom)

A=R74N

10:00~10:07
10:07~10:10
10:10~10:50
10:50~11:30

11:30~12:06

13:30~14:42

15:00~16:12

16:20~17:00

17:00~17:05

MRS B4 4 1 T HILL20M R
Bvan der WaalsB it #12H-NbO,

FARE (FEIER B0 e
By v RS Y LoREOER (A0S 1IAR HA)
BEHFRHO (779 724 X =Y 2 v FDRF
NI (ZEERERA S
FAfF#E® “2D Materials for Advanced Logic, 3D Integration, and More”
Saptarshi Das (Pennsylvania State University)
2.5 KIEITRE OB R AR ORAD '
AOLHE R B (LA P —
AO2BE HH HiFe (NIMS) '
2.5 RIUWE R OWI SR D FEN2)
AO3FE AH —p CRUERR)
AO4BE 481 25 HERFARS)
REAOLBE HHE A GURRERT)
NHEA02BE #A SART (RALIRS)
2.5 RIUE R OWI R D FENB)
AO4 BE &t BT (AERESEm AR R EBE R AE)

A0S BE R SRl (RUKY) P —
REASHE A B (BPEAY) Z-mmﬁ*
KNHEAO3BE i L (Bl EART) T -

win e

ERE () o
“Could 2D semiconductors be candidates for the next generation of electronics? ”
Xiangqi Dong (Fudan University)

PASHRE (RIsEEEE FWE &)

202608 SHEEMGGR (A) 2.5 TARET X INLW

ZRTHEBUOINF AT —ViREHEEHR

FIEAHY v RV Y LORT
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A<y VEEBE: 5 1H 202348 A 2 H(K)10:00~16:10
52 2024 45 8 A 8 H(AK)10:00~17:00
#3108 202548 A 6 H(K)10:00~17:05

I~V HESE: T4 (Zoom)

Tvi-1 465 E : Google 7 +# — 4 (#EEL 4

fk B U7 %

M & B 1E (2023 4F) 421
%20 (2024 48) 21 4%
%30 (2025 4F) 45
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o 5 10 15 20
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P — . 20254
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(AP MRTR . 20238
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o 10 20 30
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HEEFEEDD = " 25
— 2024
BHELOGEENS = « 202345
Q. ARy MRt HHRE 202445 2023%
ReRCE o
20255 . _ o e - o | eoTE
BELLVARELY ~ Ehbd tL‘:L?.L/L_‘_.-f EBbEBVALEL -~ 20
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3-4 EHEFRWE

HFORMEE L - oEE L BIE L, FIC—EEFRMSZH#EL Tw5, 2024 4F
JEIZHERZICEWTHE 3 RIS FRHRES %, 2025 IR GRERIC TS 4 S FRREA
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,

%3 E EFRmE
HEf: 202446 A 21 H
LGP s WK Ll 6 588 3 [

ZMFIC L BMENBDOHNPCHRARZ =FHK, 7KV T =270, HEDTORLR 2EF
FEltEDHVOWRICONWTHI DA Z onT e ol £7-. AOSHE IRFICXAF2—FU T
LEEHE D M L. YOI B 2R A R THA L o7,

AN
13:30~13: 35 BHARE (M)
13:35~14:15 F=—F YU TGHHE: [NV PEEOGAEETT) IR BA
14 :20~14 : 50 HCHEN - HRABEHNO (FIHEST @ HUE7)
15:10~15: 40 HCHEN - TRAEHND (FIHEST @ 5U87)
15:40~17:45 FREZ—%kv a3V

16 : 00~17 : 00 L RWHIEE - ARIFEE 78V 7 —
18:00~20:00 ZV—FT4RARAvav
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14 : 156~ HAREHEE WS EE O HE ] SYF— (NIMS)
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15: 20~ HCOHN - FRABHEND
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3. EEAR

3-5 By —27vav

IhETHRE, EUGE. 77 (hE - #&E) offE o7 —2rvay 72%E L <
X 7273, 2024-2025 D X o 2 BRIILZ HINE Lz v ARV Y LABI O =2 vay T
ZBAME L. EERR 2R oS 2 IEET 2 & & b I Y EIC B T 3R & R IR L,
B 7t v b7 — 7 ORFFE L I COREEE L OCHARDOMIED 7L v XA Lico L ® iz,

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

AGEI T A T R I B 3 5 [EIE & RPGR2025 % &1L ChAfiE L 72, RPGR & 1%, 7
57 2 vBELURZFOMOFH - RITMEHCE S 2 Y C . 7Y 7 ARE I o B 2 23 T4
% imlE O EEAHE T BN OFEL BINEE LS L G m A Tb T 5, 2013 4
DRI, 2019 FFDMTITR N T, 6 FERY ODHATORMEL 72 5 72, 2025 FIFFEIRRE D
B HME R R & 7 O RFIE A Vo=l & e o TEILTR I I ThHifiE L 72,

AREHIC BT 2R %2 T VT OB O THENMNEDPLDOSMFE A TE—AT L EHIT, &
E2oS ML 7% < OMEEHEDERERN A v b7 — 7 OREFICERBL 72,

AREIC BT 5 EHEGERMZ B4 (International Advisory Board (IAB) Meeting) IZ b AgHEER A
YN=RH/EENTE Y, BEHOEELERESROEE D o 72,

RPGR2025
. > 0,\0 v
B 2025 48 11 ~ “‘0\5 s
i BILE RS ERS 2025 ™0

RPGR2025 iRk 54 RPGR2025 ® o =

kR B R Conference Chair E4F vhkst (fEIH{CFE/IAB)

HEHBZE R Conference Co-Chair & HET (A04)

HE R Chief Executive Secretary T &#ff (A02/IAB)

£EH4HY  Treasurer 3 7L (A04)

7m 77 L& BE Technical Program Committee Chair A7k 1Al (A03/IAB)
7a 77 hEEZEE K Technical Program Committee Co-Chair & #f7E (A02)
>2E4HY  Industrial Liaison &% 52## (A05)
JA#4HY  Public Relations Il 288 (2058 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

3. EEAR

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 3
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 &M kT
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Yi Wan

Xiaoxiang Xi

Wang Yao

Kenji Yasuda
Hyobin Yoo
Katsumasa Yoshioka

Hongtao Yuan

Program at a Glance

National University of Singapore
Nanjing University

The University of Hong Kong
Cornell University

Seoul National University

NTT Basic Research Laboratories
Nanjing University

(5 ARTEIRBARE)
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28 reor

2 mnm

07 Novernber 2025

[Mov-3(Mon, Hoiicay) ] [ Nov.4 (Tue) 11 Nov.5 (Wed) 10 Nov.6 (Thu) 1[ Nav.7 (Fri) ]
‘Opening Ceremony [ 8:45/
Phenary Talk Herary Talk Panary Tak Phenary Tak
- e n .
! Xincan Wang Yuanbo Zhang Kin Fal Mak Sarah Haigh
I Phenary Talk I enary Talk I Pranary Tak i Phanary Takk
Manish Chhowalla Mikito Koshino Xisodong Xu Hyeon Suk Shin
Coffee Break Coffee Bresk Coffee Break Coffee Break
Tt Tred Tovited Tawtd Tovtad Trvtad
Joan Redwing Takashi Taniguchi
Wang Yao Lain-Jong {Lance) LI Hyobin Yoo = Kosuke Nagashio Masahro Nomura Yan wang
Thowea Ted Toted Thwted Tovtad Trwtad |
Young Hee Lee
Toshiya Ideue Nacki Higashitarumizu Young-Woa Son Vincent Tung Gok Eda Katsumasa Yoshioka
Trored Tnviea Tnwted Tnwted Towtsd Trwted
Yoshihiro twasa
Jana Vejpravova Ya-Ping Chiu Shuichi Iwakiri Gwan-Hyoung Lee Denis Bandurin Chun-Wel Chen
Closing Ceremany
Lunch Break Lunch Break

(1AB Meeting) (Luncheon Seminar) Lunch Beesk
Imted Imened Inwted Invited Ivited Inwited
Miuko Tanaka Kaihut Liu Hyeonzk Cheong Yi Wan Kazunari Matsuda Wen-Hao Chang
Tmied Teied Tnwted Tavitea Tnvited Tovtaa
Hongtao Yuan Ki-Kang Kim Kenjl Yasuda Jong-Hyun Ahn Young Duck Kim Toshiaki Kato
mvied Pengfel Yang Invited Invited 1an Babich Yu-Chuan Lin
Xiaoxiang X Nis Fritjof Langlotz 1gar Aharanavich Nang Py Chun-Liang Lin Qinke Wu
Coffee Break Coffee Bresk Coffee Break
Yign Zhang Wangqing Meng Alperen Tugen Der-Hsien Lien Artur Shilov Takahiro Uto
Mihail Kravtsow Yann-Wen Lan Chaw-Keong Yong Kel Kinoshita Jimpel Kawase Takashi Kumagal
Alexander Chernov Seohak Park Ibrahim Sarpkaya Yuta Seo Dongeun Kim Chee Fal Fong
Akash Gugnani Ryo Nouchi Louls Smet Meng-Kal Lin Takuto Kawakami Andrel Kudriashow
Motomi Aokl Yutaka Takaguchi Shao-Yu Chen Yu-Cheng Chang Dong LI Yuki Itahashi
Kazuki Yamamoto Redhwan Mogbel Tiuma Tatelshi Hideki Matsuoka Jie Pan

Wekome reception

Lia Begichey Taketo Uchida Momako Onodera Elena Titava
Zhe Wang |
Poster Session 1 Poster Session 2

Excursion
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3.

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

2023 SFEEICRAME L 7258 1 MIERR Y — 27 v 3 v 7Tl 2 WK E T v 7Y v VRFED
Goldsmiths' Professor of Materials Science T# % Manish Chhowalla 2% 1C X 3 % fA /Y 7o
WEO RN %0 . REWOMEE 10 i X 2 EEIRGERFER L 7z, B E o
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, EHER
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

t =7
% CORN EXCHANGE D
1

VYRV Y LY HOKKT
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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
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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]
5 4 mEFESESE € > — T JHEHE ¥ o2 IC, 2022 FICiEA v T A4 vic TEBAT .
I — %6l L7z 1L VKD Jana Kalbacova Vejpravova % 256tH6 9 % 7 = o LHIE O HF
F7my =2+ AMULET & &R, WHEERDO > v Ry L% FE L 7z, RHEED 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
Rz 73 FcHELAKA L ko7,

International Czech — Japan Symposium on Advanced MultiScale Materials
HIFF : 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) @

International
Czech-Japanese

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 VR Lk, B 3 PEOE MR THERET 2/ MR OMEFEHEE V., (HHl
RYpe LR ZBE L CEBEN A Yy P 7 =2 2B L., BRI E LD IR I bk b
FREZHIEST L 2HME L, BE 1 0, ZE2FHEY ChfELl T2, 15 BHE %3
Al AL SN T IS ChAfE L. A03 #AH 28 Chairs I Z @4, A0L flEEsE—HB< A01
B HBEBE 2D 0 50 L, A HfEL L-GEEICSHE L 72,

ARFEIEH 2> 513 A02 ., A02 b3, A03 #aH. A03 H#ll, A0S KEF2E&EHiZ 1TV, HH
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)

S "4 15th A3 symi

DO.

EENE
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3. FEPAR

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/]

NT25 3, A=KV F ) Fa—7, 77 7zv, ZOMRKICWESZOF ) REZWE B X
WEXICH B ZNR E 3%, BT TR OIERD 5 EREEO —2 T, 2ho OYH OHE
FFF 2 O ICHEANIC £ 2 T OB 2 28 L RS E W72 1< X 2kam ez M 5
gL, RS ThfEI T3, INT'15 (&AiHE) ] DBk 10 80 . 3 EH o HARf#H#
& 750 T AL T A03 AL A0S KEF O 23 i IC 4 il AR b B ic T2l L 72,
KIAIL, Bl v >3 v~ DI & O HRASHL 2 U< ARE DO FFEECR O FRAE
B L EFRN 2 R H O fEERIC S50 72,

NT’25
HEF: 202546 H 15 H (H) ~ 20 H (%)
BT R EHF v v ot R BEHR R —

E __ ﬁﬁ

Web %4 F ® TOP & v =

Y VRY Y ACOEAEH
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3. FEPAR

3-5-6 Pacifichem 2025 [https://pacifichem.org/]

2025 4F 12 Hic~7 4 ok 7 v Thilfe 3 7z R Kk o (L3 TPacifichem 2025
IZH T, A05 K28 Carbon Nanotubes and Related Low-Dimensional Materials & v > 2 v
DAL VF—=HFAF =% HDiz, CORy v avTlE, h—FvF/Fa2—7 (CNT) &
LIS, 777 2V 2X0tERYE. % oo RITF 2 Bt OG- Ptk - IS O BT SR
a2 UG ICERER T 2 2 L 2 HIWE L CTH D ARKTTYERE O ML & thasdicm )
T D IR S e,

Pacifichem 2025
HEF: 2025412 H15H (H) ~ 20 H (+)
BT 2 N A A A

Pacifichem 2025

The International Chemical Congress
of Pacific Basin Societies 2025
HONOLULU, HAWAII

December 15 - 20, 2025

Pacifichem 2025 o7 = 794 +F X D

36 . 2024-2025
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3.

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

AOS KEFREREBDE 77—V - F ) Fa—T7 I 7z VERPTMT 2L VERYY
LT 77—V YRAN—RYF /) Fa—T00772viEDF /) RERVEICBT 2 iR
FELVICHBEMIC O T OFMRMTE S L VORBETH 2L OBIEZ X2 L LT, 4 2 1),
EWAChfE T T2, AFIRICHWTH YEDEHO A v + 7 — 7 Wi X AR~
DHEFGEHWE L THEIC TS L %,

%67 ElY v RI YL [https://fntg.jp/symp/fntg67/]
HFfE: 20244 9H1H(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 s AWRT KA F v v oy R HodghsRif M 1R S103

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

A : 2025 42 9 H 24 HOK) ~ 26 H ()

B« ENZ G BIHEIRS: FPRIX 1T

EITRAR 75 B—E (FEIKT N34 ¥ —) , Hsiang-Lin Liu

F 70 Bty v ARV v A [https://fntg.jp/symp/fntg70/]
HE 2026 3 H3H (k) ~5H (K)

=28 A ERYE KGR

FEITEEE « K¥ HE& (A05)

— - g

The 69" Fullerenes-Nanotubes-Graphene AA»\'"./ ' %1] .
 General Symposium  mmy - uos wss s sy "-Q@. o

H69 [ vEY Y LTOEAFH
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3. EFARA

3-6 EpEE R I —

2024, 2025 FFED A0A RO T L v I X Y AL ORI T A E AR AV T4 v
(Zoom)IC Tl 2 M D FEFFEHE + I F — % Fhti L BRI o #HEtE 3 X OEERE 72 AM o
BREHEEL 72, FE9 M, 5 10 MIcE W TIE, EEHE TR DO D & AFICTEML., FHEA
SR 2.5 RoUWE ICBE L 2 ERR 202 IR0 5 & & b IcH 7=z ERA v b7
— 7 DRI T e,

ERNEIEN
202448 A 29 H %9 HERESE L I ) — [2B]

Prof. JaeDong Lee (W[ KBRS (DGIST))

s H : “Novel Quantum States of Exciton-Floquet Composites”
202547 H 18 H £ 10 BEERESE < F— [23BA]

Prof. Kalon Gopinadhan (A4 ¥ F Indian Institute of Technology
Gandhinagar)
i H  “Designing 2D material based nanofiltration membranes

for desalination, dye separation and blue energy generation”

F10E2.5RTHHEERERL I — = St
Designing 2D material based nanofiltration
membranes for desalination, dye separation
and blue energy generation

Novel quantum states of exciton-
Floquet composites

Prof. Lrr

r-q
Kalon Gopinadhan t 1 \ J
Department of Physics /

Materials Engineering
Indian Institute of Technology o

Il Gandhinagar

July 18, 2025, 15 00-16: 30 (JST) via zoom

nada:akanues fyulskoye goparst.ac i)

5
-
ol

Light and Matter Theory
Laboratory

JaeDong Lee

Department of Physics and Chemistry, DGIST
Korea

<= Scence of 25 Dmensonal Meteriais

59 mEEE#E 2 IS —DR 7Y —v v ay b %10 MEREE L IS -0 F T~
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3.

3-7 EXEBBI-T4v7

JUNKRERAETEFO 7o =S f ) R=va vt o4 -7 v A4 /=y a v
HEE D HL Y #H A [koine | 23 3~ 5 [ —RITHEHESF % koine I —7 4 v 2 (NanoFoundry) |
ERAT YT L., EXEME I —T 4 v 7R L 72, 2. K¥E B, Ry T —
F oy UAFER-HICR L, BANFAFE S EBETTEICB L iR 2 SR . IFFERFE D 25
MO E > ITFDELIro7z,

B ANEXERHI —T4 v
HIEF : 2024 £ 8 H 23 H (&) 13 K~
BT NKE A—F v 4 7=y a vl 3B BHEE

D
13:00-13:40 FFEHE 1 (26
FH B (mA AV F—REVEI. Hal KPR S8
13:40-14:20 FHFEE 2 (26D
WU W CRECRSE, IR SE)
14:40-15:20 2.5 XyCE R EaEE D & OFfE (2F)
EE s=—H8 (A0l / JUNK)
15:40-17:45 ZRITMEIOMEFRFZFEEE L7 V=T 4 ZAh v v a vy GERB)
18:00-20:00 R GEAR)

I

RTHEICET B
%5 8 [ koine” meeting

*Kyudai global Open Innovation Network Engine

2idine - FAS FEEeLaz

85235 (&) g;;égm:jyﬁ

13:00~15:20 HERED (FREETE)

DR E—Ep R AT ATRIEE RS

/| 15:40 ~ 17:45 —RAAROWARECET S
| FU=F1RBvar GEaMH)

BTl mttancFoundiy & P EFAE meazzan
w3 hetp:twnw gic kyushu- Sihgad 2.5RTRERE GHP

EIPR wacpagainanofaundry, htm| EFERL  hepiasdmnaecisi jp

I 14:40~1520 s!fﬁiﬁﬁﬁﬁm?e (A) £ 5 D38
T} Fzib—areTF—a4BlEORSIKES
‘ SWTERTRADHRE

EENE

PIEE R (A) 2.5 RAWHEES) #R ¥4 EAEFERBI -T2

5 13:00=13:40 ERE1  (KF) s
=Ry a—FSNEE0iHOMERR]
FH EEEL CaiF-eaTIREMIES, ENASANED

U 13:40~14:20 EEHE2 (25D
TR /s E G ERGATRE 7 2

WHE § k% \!ka&EI&MEﬂ%ﬂ& A AP RS

(2288

%'\\“{9 j‘[.d‘H?’(—i_L o e

Bk MR AT SETSWAR S8 (age.hlrold.974zmkyushu-v.acjp)

% 4 FEEE G S —7 1 v 7 O B 4 FEFEGE =7 4 Y DT T
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B5REXERBI—T14 7
[ ZRITMEHCEE 3 % koine I —7 4 2 (NanoFoundry) | & AT SEEETFE (B) [HERE
btz r 2z ve=27208IH] oz 4 T v 7HlkE
HEF: 2025452 H 21 H (&) 13 K~
BT WNKE A—T v 4 7 x_—=va Vil 3B WHE=E

7ar 7L
13:00-13:40

13:40-14:20

14:40-15:20

15:40-17:45
18:00-20:00

5 MHESERH I —T 4 v 7 ORKT

BrE#E 1 (OB

i g AuisE R

BrE#EE 2 (OB

435 AR (R SR

2.5 RITYVERIEAEE D © D FEH  (45H)
v (A02 / HUERKY)

2D/2.5D MEloOWERFEZGEELE L-7 Y

R GEAR)

3. EEAR

__5ﬁ4 Ahwvayv (3Fé§ﬁﬁ)

S RFARHCEIT B
%9 IE] kome meeting

.
i gl obal Open Innovation Network Engmc—
L] -4 .

13:00-15:20

§

40

M13:00~13: BEFER
rﬁﬁﬁﬁﬂ%ﬁbt?»?f =4 7LEx2TN
LB 7 &V N

H  FBEE
(AEmliAS ASIREIRHLMER HETL 2 FO= 2 280 #52)
H13:40~14:20 BFER
937271 A0ORE/GEEICHEIT )
#i5 #XK
(HENAER 59 SERRABLERANRBRD 33 —Yv—)
M14:40~15:20 2.5 RaYEBEEISOHE
TBHENT Z O LB RS T
T XN

( REBXZ LLARR METRHPEFRR £ — S8R

W15:40~17:15 2D/2.5D HEOMREEHAL L
7U—7f2n1/51(# N

BMEPO) (SFLZ

W5 MELEHI —7 1 v 7 0F T
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3. EFARA

3-8  #EBAXEAERIF—  (GEEARE)

SAERED | HEIFURED 7204 v 7 4 v IC CREIBN LRSS & 3 - — 2 Mkt L CRfE L 7=,
I AFECIRERFBRONE 720, EEHD 7 v F 24 L &FH L TR ﬁnW§@mu
RHEMBTE L L LTEML 2, & 25~40 ARIEOFERA v N —5 X OWEEICHTIES
A VAN=RBANL T, EFH BB TN,

B 12:10~12:35 #5%
12:35~12:50 "HEEIoE

250 20244E5H31H A03 RERY &
MEXRTCYE IC 35T 2 HEENFE LA F I 70 ZADF )4 A=V v 7|
26 2024411 H8H A0l HIE ?E}\
[EReYE 2 538 % 2.5 XotWE |
o7l 2024 11H2H A02 K 5L
[Kififg TMDC i E~D~a 727 4 s RO ~F o il E |
281 202547 H4H A4 ARG FEs
[DFAv2—hL—vavic X5 R FHEIR/BHEOHEN & 5% |

https://25d-materials.jp/category-seminar-internalseminar/

" Tewer
%
RATDATRRT a»awi‘mﬁixr

N %tﬂﬁmﬁlﬂﬁ % 0 -
~ *

_____IZZEI

AR <

Qﬂ:%?ﬁlﬁb‘bxﬁ%ﬁ 5RTME

Mé# -

HERFARML
C AATE Y I MR ST~

Sl ORESMESHORA
! QHMROI/OYIA—

Ql D =RAMMELIRTIEH 2
{1 @MEALKLORBICHHTT

T mEMEAY SRUTER BRLER
|b| & SCiENcETOKYO  xxmnxmn A A

2024/11/22 FWEFNLHR(A) [2.5 RTMHAHE)
L bt il bk BFAVE—HL—Y 3V LBRTFEHR

AERTMDCRREADAOTZHA Mis BEONRLIROBRE

mA’—_Dﬁgﬁ ] 25RAPHERETIS ASERULE A —2025/07/04
LAY SRS BAEREANT L {7 -
ESsay R P i s -—*«-—-
Bx U s T @ it

AR I F—D R 7Y —v v ay b
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3. EFARA

3-9  YMERIEEBEETES

POPEREA I B L 72 A4S SRS 72 (A) 5 K OVEIRTAS S skt 92 (B) 23 & [R] CBfiE 3~ 2 il 52
KICSML., HMYLOWEE CEE~T CHEBOMEREZ LA L, 2 HREICDZ YY)
MRF DR vy 7 2B 5 & &b, HFWREIC X 5 K22 —HRCEMARPIEE O
HAZWE L, HgE O > F Y Al & RERE R Z X - 72, FIRCCROMBSINIC XY | EEE
iR L) —EHRO 2 BEEES L ko T,

3-9-1 2518 bl YHFRIEMEBERTRSE S [hitps://ryoikioudan.issp.u-tokyo.ac.jp/2024/]
AFEE K D A04 BEY & A4 HF EAGEEHZITWV.  A0L MHIE, AOL E48 G LA T AL A02

HTH G KT XA, AVA SRR G Il A, A04 Y G Hik XA, A05 /NEF G RS A D3RR

R —FK% LT, A0 HF EAEHERBIFE 2 KT XA KRS BEFRIEZZE L 72,

HEE: 2024 4 11 A 26 H(k)~11 H 27 H(OK)
AT MEORAE 100 ERCERE SNH A — L

[ 2.5 kocErt]
10:30-11:10 (40 min)
A04 BEF g AN (KBKRY)  [=7 VYE oY
A4 HFE Bt CGERKRY) [ 2.5 XcWdE ol & ke 5 I #ERER |

[RA X —FF]
Il AFLEE GRERY)  [H A4 I AVRGEHER CrysNbS,ic 83 304 G40 ) b v 4Rk - i
it s CRBoK%)  TE=7 L =@ TMD ek 2 SHHm e & T Fy b
KT *£ CRmKY)  [8)8 WSe.B 74 2 w7238 b v 3 v 784 2 oBERERRT |
LA e OUNAR)  TREREVE hBN © CVD E LA b v A VEAZTF~DIEH |
R G (R T8 —JFEEEERIC X 2 L10 B &4/ = koW i o s 1l
s A GERERY)  T2H-NbO, J#ic 51 3 @B{5E F — 2 & &R

HESY HORRT
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3. EEAR

3-9-2 3519 o] YERIEEBERTE S [hitps://ryoikioudan.issp.u-tokyo.ac.jp/2025/]
HE R B RO/NRE AR (DEIREES RIS | SRR & & bic, A D HLF T
fBHE L LCHHE LT, AV OHF F2Flice — A s L OREHEY & LTS ol - i
b o7z, T CTIE, AL D A03 AH & A0S R HFHEZIT o 72130, A FWIFEE
(AO1 B G - NPT A, AOSEARG- RS A, AV G- RS A, A04HFF LG -
AHTA AV G- BEIA) BDERAX—FREZ{To72 ZOHT, AHIAVREFLTF
BEEZZE L, RAEBOMFEKED S S 2L R L7,

H#E 1 2025 48 11 A 27 HOR)~11 H 28 H (%) E19[m
ST RO WIMERTSCT 6 Mk tERF
PRI =
[ 2.5 RICHEfle] BT O BT
10:30-11:10 (40 min)
A03 MH —pk  CRERRYE) T2 .5 RcMEZH#EIC L€ T LR L 2 oPYtkRh |
A05 KW Sl CGREKYE)  [ZXoeMkloy =27 — VERBOBIK L JEE |

[RRx -]
NN TEE OUNKRZ)  TEBEMEE LI CVD AL 4N REF Y ZofRER I~ e —7 |
Rl K GRRRFERY) T Ra Y hvETHEE R BRIV NDSIC B 1 2 4 A EEHE |
A BE CERRY)  THRPEEEAR~ T o s B 10 2 e U= T o 783
PaE S CEEAY)  [EEM7o-78MEC L2 AdIIDER LD b ) A% ) 2wt Y 0BG FERIEOME |
e ROk (BERRAY) R IC X 2 18 RIeH B O i 755t o B &3 |

L)
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3. EFARA

3-10 FvFARA - EamHHE

EIGICE T 2 BERN AR ERRL L~y F v 7% HINE L, F 7 RIEESEO YT 74 b
il & U CRAfE L 7z, SRl iR Bt TRE R T 72 IR B H 2 R b F W MEY v 7 riconT
L REDHK 2RI 7o T RIRHC, BERIIEE 25T Tk D e CWBlE 7 v ol
FICOWTERET F AL 2%1T) &, RERWENGEOG 2R L 72, K2 L L 728t

FITFE23 8% < Fe L TH Y | fHIRN O BBl G 2 ME X £ 2 FMEOmVE Y A & 72 o 72,

HIRF : 2024 46 H 15 H (42) 14 : 30~17 : 00
BT RERY 2R e IF—F

v IARART - BEHR S DR T
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3. EEAR

3-11 #*ofiof v F

3-11-1 %105 HRL¥S FFES (2025) ¥ VRV Y LFEHIME
Lhttps://pub.confit.atlas.jp/ja/event/csj105th/session/2F_420201-08]
%105 HARLH¥S BFEELD L vEY T LB WT, Rl [ oo o ERH : 2.
5 RITVERME~DFE ] ZFEML 7z, FH—# CIHHET 2% IC X 223 Thb i, (Lo
WA Z G 0> L 72 RHEIE D FTREMEIC D W T B DM 8 2 2R T D AL, MEIT5ED X
DR BFREICIATRER LRI VRV LLRoT,

% 105 AR LS HBFESR (2025) ¥ VYRV Y A KHlAHE

[ RTTHEOFERE © 2.5 XTWERIE~DFHE

HIFF 12025423 H 27 H (OK) 9:00~11: 40

B R THRILF Y v o8 4% 458 20 4202

A=E74 N
9:00- 9:20

9:20- 9:40
9:40-10:00
10:00-10:20
10:20-10:40
10:40-11:00

11:00-11:20

11:20-11:40

7
)
&
]
*
y
3
'pﬂ
g
£

MIVPERE S

@
]
*
¥

WRHATS R

[2.5 RoTWE 2340 < ¥ 7= e R & IS

B ERBICUNRY)  AOL W EAICHE (Gl
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1. HROEN
ST7mICM U BMERFOFEZANT. 2.5 X tBEDBNER LR BBEO ZIRTTEDIBER

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

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

2. THZERR

2.1. PIABBEREHI IS UAELEWMF ) R0 O-IDOIFRIINF—imEBFIHE
BRERRFENERDNDIVIT VRFEICEL D TRENLVIABRERDILIT ALEWE. ZDE
EDIEMIMENS X TO—IVRDIZ—TIRRRKBEBEZHK T D2 ENMENTLND, CZTRETRX
WSSe (CEHUT. ZBENBEHIERZAL. WSSe ./ XUO—)UBEDITRILF—REN EBFYEDREE
BAziTo e wX[1]). STEOER. WSSe 3/ XUO—)LEIRILF—HIC WSSe DFEHEBEIDRET
»D. WSSe [FXREMN(CROUO—-)UBEZZOREIREBE L UTIRDEDZEMNHESHCREDTZ. WSSe
F/Fa1—T, 2B WSSe DIRILF—/mNS. ./ XOO—I)LOREM(FHET (C K DIEIRREHDREF
EBEIDBNT 7 > FI)LD—)LEEFRIC KD EDTHD. RIC, BLD WSSe ./ Xo0O—)UBEICHT
DEFIRERTOIER. WSSe 7/ X0O—)LFAoO—-)UITE> T—HRIMEKRZE I D ICEENST. A
EELHNEDRIT Type-II B4/ (> RIGECEZR I DHEKRLIRD T EMNPASH (D [Fig. 1(a)]. ZD
ZEF ROO-ISE > EBSURE/ (R ZIBHRT D EICKD —HREMN SR DB RRFICADII L=
RUIEEDTHD.

2.2. AXR2AS LZRVEEBRENIVIS ALEMDOEFITEHIE

FRALKFEDFAY R (E. TOEBHRBIE EinDIRIHKRRFNS. SHESE(CBIBEFE—X> b
BIDZEMMBNTND. HER (G INFT2EBISTI>ODEBEBADAIR I DFAF—AL—23
NCKBLETFI ST I M TOBERBEDOMOBERZIRRUZ, ZITR AXRIUABEWICEELIENS
LBEZHERE UV TRMDEDZ L IS LDBBFE—AS MR FOLAITEZ SN ECEBL.
BREREIILITACEMRENDAN R NS ARECK DB FIMERIEIOB]EEDRERZIT O (RX
[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.

°
o
o
AR g
.;JN OAZ ---------------- P e S °
AR
s “:c“v L‘;g JJ_ o = °
puge! 2L °
T ok g od s
L o« ﬂ’ v’ ° @
< :; <
< v
& % >
p74Rs X X ; s ‘
% % X X 2-101 2 3 4
&, 1 < @i 2 mber of sumanene
o P 9 A A
40 CONNT vt %0 g i ¢ ¢ ¥
pid %28 &d e Rl X AN AN AN N N N N
Yy o4 ; 3 O wss ey
g s £o dvv\d\r"\- PN et

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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1. HROEN

2. 5RTNEDIBRERLBDBRED R TEZEmE. N DORECHIEIL T CVD &k 2FEZH
KIDEEBIC, HEWRRZEBC TEEMET) A SHZED TN, 2.5 RTMEDFRICEOTE
BERDEFNRESECHETD. =510, HEFARKRO—DELT, EEBROHRRE(CT ST T2
hBN DiftZ 70\, RIEATKOEMLICEIT D,

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

D=2 THRILF—DREENS  KRADHFAZED IRV (CKRZRIETDIHENEEN TS,
BRAELFEN (KN SKRZFRETDAZE (HER) TlE. AENSVVEESEEZRT ZENFSNTULDIN,
BEEFVTHRBICEMTHDZENFEERDTND, ZRTHERMETH D MoS, (FZT. S VAR
EEEZERT CEMSNTULEN, 2OEMEY - MIEAUTIEERmND DD /2. E£/z. MoS,; ([FH{EDIRFR (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
7ZEAVN, BEXDEEVERE CRIETDE MoS, ./ URHUSFEDMERAALICA D TRmI 32 &
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. JU—-2IRILF—DOHRICESIDE
EBIC, RIERFEERBERECAS<EMI DD EHFEIND.

2.2. hBN @ CVD K& 2.5 85w /N1 RAGH

TIRTTHEIFA T H D ARAREIRDER (hBN) OZERED CVD SRIGHBESDTZ. hBN OERI(C Sn %=
HATEHIET DT ET p BUEIAD SnS & n BID SnS, DEREITD (GRX([3]) &&BIC. #EEbLizh
BN %= ALD #@IEDT> T L — hEUTE MoS, FSOSIHIADIGAH RX[2]) REB#EDI,

(a)

[1100] [MoS3{nanoribbons] \ ’

N
SN
‘_-
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\

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).
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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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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 £F 3 A

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



T7 T III—IREERFREICH T IMERIFE L RFILA

HTH R (RRXFEERIMHAZCRR)

1. HROEN

TJ7>FILD—ILR (vdW) BERMMZERL T, RFEDERIINY A X MEZBE
(CHIHUIZEESRFEZFRL. BFEMEOHEIRERFICHANDERZBNET S, RBRORATE &
BHE(CHEBATT LTI/ - HI - BIREHEE LT,

2. HAFRMR
2.1, T7OFNIT—NWNARDRIBEFICEBZIYT N RILIMOZIR

7 2TIVID—ILRESRFEZAVWCT. EXRE—D - JIL—8HE (> 60) OEMMAENZRTH
I§h>RIVBRFEERR UL, SEEMLUZ PVR = 64 (BR) F2TRTEBAMEDOR TREUIZRKESTH
Do BRERFEIRICEVTIE PVR BAREWVNEE. EINI DC EEMNSFIR AC BENDEEIENGE /25T
I\ RILO MOZORABRUAT RIL O SOZOXDBFOEBE EIRDHRRTH DIRRMIRSKE,

VAW—ERFHEICH T2 EMHEMHHER(NDR)

HETMD: vaw 100 . *_r_j—v—!
- WITNRNURHR ---> —ERFHPE VEEMGEGE & <
Wse, 18 _ O 8°'L|1m\(‘nrx 5/%'\’)1: - NOR e
305 P
= 60 @ *
%’ 2 A 1 4 0
= i 40+ o 00 05 1.0 t
g Y BE (V)
u,‘ 0 20 A=) <7 )
-1 ~am :'; oLo o o ”h"m:"r\J'N}’ & ¢
_z\m 6/1\\ YA h/[f\\ HIBHZ I 1970 1980 1990 2000 2010 2020 2030
MT KM T KM T KM [ Kamsapo_ R
EE/m.t 7 5./\,{131%&

Figure 1. Observation of negative differential resistance in WSe2/h-BN/WSe2 vdW tunnel junctions.
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Figure 2. Observation of moire superlattices: twisted-bilayer WSe», twisted-bilayer WTe, grpahene/graphene/h-BN.
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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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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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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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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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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).

75



3. AR

1. (@, MRHREESF
[1] A. Mine, M. Sakano, T. Sasagawa et al., Direct Observation of the Surface Superconducting Gap in the Topological
Superconductor Candidate f—PdBi», Phys. Rev. Lett., 135, 236002 (2025).
2] IREFE N, BEMAE ﬁﬁﬁ‘ésa?ﬁi’é’&ﬁﬁb\t_/Am%uaaa"SckU%G)ﬁfiE%(Za‘Swa%?*%i%@ﬁﬂ%, RME
ECEZE 68 &, 283288 X—=0, 2025 F 5 B
[3] B. K. Saika, M. Sakano et al., Dimensionality-driven power-law gap in the bilayer TaTe, grown by molecular-beam
epitaxy, APL Mater., 12, 071105 (2024).
[4] S. Akatsuka, M. Sakano”, T. Sasagawa, K. Watanabe, K. Sugawara, K. Matsuda, T. Machida et al., 180°-twisted bilayer
ReSe; as an artificial noncentrosymmetric semiconductor, Phys. Rev. Res., 6, L022048 (2024).

[5] N. Mitsuishi, M. Sakano et al., Unveiling the orbital-selective electronic band reconstruction through the structural
phase transition in TaTe,, Phys. Rev. Res., 6, 013155 (2024).

[6] T. Suzuki®, M. Sakano, T. Macihda et al., Ultrafast control of the crystal structure in a topological charge-density-
wave material, Phys. Rev. B, 108, 184305 (2023).

[7] Y. J. Zhang®, M. Sakano, T. Sasagawa, K. Watanabe, K. Sugawara, K. Matsuda, T. Machida® et al., Symmetry
Engineering in Twisted Bilayer WTe,, Nano Lett., 23, 9280—9286 (2024).

[8] K. Kazama, M. Sakano et al., Charge transport and thermopower in the electron-doped narrow gap semiconductor
Cay-xLaxPd;04, Phys. Rev. Mater, 7, 085402 (2023).

[9] B. K. Saika, H. Matsuoka, M. Sakano et al., Signature of topological band crossing in ferromagnetic CrisNbSe»
epitaxial thin film, Phys. Rev. Res., 4, L042021 (2022).

[10] S. Masubuchi**, M. Sakano*, T. Tanaka* ( *equally contributed) K. Watanabe, T. Sasagawa, T. Machida® et al., Dry
pick-and-flip assembly of van der Waals heterostructures for microfocus angle-resolved photoemission spectroscopy, Sci.
Rep., 12, 10936 (2022).

[11] M. Sakano**, T. Tanaka*, S. Masubuchit, ( *equally contributed) K. Watanabe, T. Sasagawa, T. Machida et al., Odd-
even layer-number effect of valence-band spin splitting in WTe,, Phys. Rev. Res., 4, 023247 (2022).

3.2. 1BFFAER

[1] IREF BA, J7>FTILT—I)LAEEBRICH T DIEFRBSOBEEZEA, 5 1 B HISOR-II ([CMIFZ==D
—20>3vJ ~ARPES EDAKAMOIEM~, [KERFERTHFv>/(X, LBRLE™, 202549 A

2] IREF EN, T7>FILT—I)LABEERCHITIEFIBBEOEEER, F/ 75X ARPES BHFZ 2R
DL, RIERZRFFv /(X BEEAWEGT, 2025F3 A

[3] IREF EA, WARPES ZRWZI 7 >FI)LD—ILAEBHROEFEEER, EFMREDIEIIRNS -
YIERFRDIIR ESEOREK —, HRIS> RRF)L, R REEBES, 202543 A

[2] M. Sakano, Direct observation of electronic structures in atomically thin flakes by using micro-focused angle-resolved
photoemission spectroscopy, JSAP-Optica Joint Symposia 2023, Kumamoto, Japan, 2023 & 9 A

[4] M. Sakano, Micro-focused ARPES study on atomically thin WTe; flakes, online 2022 £F 6 B

3.3. ¥, JLARRKR. BfERE

[1] FE. EUBEARTF KAFERIGRETFMAAR EZIE. 2025F2 8

[2] Reviewer of the Year 2022, npj quantum materials, 2023 € 3 B

3] TLAEK. 2 RoBEOEFIBEEOBEEEN —RFEOHDBH CAETLENDIUEZER— (BR
RF) 2022%F 6 A

3.4. oM (7O MNU—F, 1[FHFRE)
[1] BAYIEFES i 4 EEERS 2022 F 10 H-2023F9H

76



SRV, SFI3(2027) EELHEERIRR(A)
_SSie D SyTERE: -
NS Tl RO (S5 T

2.5D Materia

4. STEYL TR

A04

Yt BT EE

2. 5RThEEm
FrarPlER

77

2024-2025

()



2.5 ReMBEDEREE | BAFBEHDSETNIEFINE

BE BA (KIRAFEXFREFHRR)
R HE )L A (FAL)

1. WROBEN

T UBEEFIBISE L EDORAFH (CHRQRFESNZE IS 2. 5RTMEICERL. TTICHIRT
DETFEOERNVERZENET D, BERUNPIBFIAVYYFICEIDEUDIHLIIRS AT —ILER
MBEHEZERD AN, EROERIEREZEBRDCMEZIBET 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
BEIDZLET, —MRIC3IBULEDRTIE. EF LBFNRFIBEBFDOIS(CIRD5ED TERD B XA 2A8E
8D [BEFLAT—IL - RAAZER] 2403, COMRZBBREBADILIAT T RRICEBHEL. €
T ILABFOBEE(C KD, FHB/)\> RSO DT AMEFAERN(CER T DT 2SN U GRX[1].
Fig. 1). COFERFIADIAMEFOFIE/I> RCHITDMBORRICEFES T DIEDEHFND,

2.2, —RTEFLBIRFORR

DSTIBBERNILITF A RZ2EUSH. ZL<OTRTMEDET LIEFETRTBEZIMD &
A 3 BT T OEVEENINEZ EDMET(E. HEDCAE T—RTET LBENEEN(CELD L
ZFERUTz. RBIC. BA, JLBREHADERI )L —T EOHERK T, ZFILUELST T XFT > (WTe2)D
[RFEZHMNSIEDRICENT, 58 E,62 EEVWDASHIAET 1LRTHRET LIERNELD D Z & 2EB
BB FHRIBMER(TEM) TRIE S 2 &£ EBIC. TOFREMBZIERN(CAERALLZ RX[2]). KENKREDH
BEARICLDE—REHE (HRERT) T T2C 1LRTHNBEFRENE D ENRENZ. BEIC
BeS UIZEBED— R F v RILIIMBICHEZRVWEDTH D TORFERIZYIIEDORERISEROEE/IZRET
3D, Tz, ARBR—IRTET LIBEE, 1THEBEPE/ VU Dy UBEZF DILVER O TR TETTE
=N, TR, FERZZSVEER—RTME I S AN FHEMERROFTUWER(ICRD T LN HFEND.

(a) (b) ()

Relaxe @%@’:;‘g;‘b% V, B ; o
r'qp"qp"dﬂ‘q@’«’% 28 Y Sl Sl 30.
35 €0 €0 €0 9o’ ¢e OB I o el el el
o Toa for T Tl el ne] [ e
Fos Tonl Tont s o luel Sael Sace et
QNS Tl s NN ORI Lt e Tt
8022505 b S OB Il T 3
" . ®: WG e i S e .. 20.+
ISR o e e RO S x Lk LW £
ISR R BNt te e 5
S IS aCer el e L
S TR TR IR BNty 10.

CloaC TopC TR o xcel > e
G te 4 C5 98 et i RIS DIl 4 4

A T LR AT el o8l 2 o B Beteg #
12 00! Tp 6> RS OB I Cl S 5,000 o A7
P Tond Sael w Tonct el Xl o e Dttt te Tt
oo, I8 P S0 9 el e Do e el

padomain B domain Ky Kn0. 015 03
DOS [arb. unit]

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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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. (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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2. HAFRMR
2.1. SUIULEED ST 71 ML KB A FIRDIAHEFIALEHRIMEFE> B —
TRIMBKIC B DREEARFRIMRIN (SEIRA) (3. BB /BEICKDFBRNDB/BERAT SXEHIE
(CHSHOESBIBEMNRZFA L. BEORIMRGAE & LB U THEMT (CRAERERLZRIEET D,
—AT. TORERTSXEVIAFECFET DD FRICEMKEFT DL, DFZHRN(CBBIZAEES
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. ElE MoS, HEBEICHBTBF v U7 EFGHIEH L ABRIEFENKEZRERD

HAER GO BRI ERIGICBNTI(E. KL (C K> TER UIzF+ U 70BN EFSH RIGH R % T
9B, ZIRTEIRFEALR MOS, (FEVETHEBITDI—H T, EF-FILBEEMNRVNEVWSEREEND D &N
AR TIE. p BIEEIR WSe, EDIEE(C KD THEMEINSD MoS,/WSe, NTOBEICER L. 91T 11>
RPZSAAD MCEDKBRIDBECELDF v U 7EGTHEABRUELFIKRREEZER - &Y G EHET
B UTe. BERSTATEDIER. MoS, HETI(IH 15 ps TholeF+ UF7HFGMN. MoS,/WSe, FEEANFTO
WBIECIEH 55 ps ETERSINBCEMNBESHERD Tz, COFGERERMRLU T, XESIEFRETE
M0S,/WSe, NFOEIEICH UV TIHEE R TTERMERI SN, BRTAIEICK D ZDERIEIE MoS, Hi0EBD
4 BCEITBDCENEEN (RSN (Fig. 1(b), (c), (d). &5IC. Au F/RIFZEIBHF L

AuNPs/MoS,/WSe, & TIE, (@ (b) (@) B e
HBTERS LA TR “V/

SHED —EEA L. TOMEMAR g:\ /
RONUE Au F JHTFORE o J
sEISIEEER< % o FF| =

Uiz SNSOBRFE. 2.5 8 wecmoniont”

Time/sec

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

RN 5 B P B = & nanochain/MIM structure, showing enhanced SEIRA signals due to molecular

= " = — 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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2.1. MOCVD [C LB ECEBAMREERT 100 cm?/Vs £ X 3 BEED=ER

BHE TMDC DRAT—SIIRIEAFZvILRRICEALUT. cEY I 7 PERLEICH IS MOCVD (CkK
DHFER MoS,; DFTUWVBEANDZXLAEIRRE Uz, DEIRERTE. 0°BLURFITIR 60° R A >(Ch0
X T, NMERUNRAADERERET DN, SERBECSVTIRILF—HICEER 0° RAA A ERERN
[CECEES - BETN. ARORVER UE—ABMREAMERSND 2R Ulc. AFECKIDESN
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WTHBRIFZ L Z RSN DTz, EROsHIEIC KD MoS, INENEATNBZ—A T, B &EH(C MoS;
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S, - I 7—ANTOCRTTFI\A AZERT D ET. BERNEBMEDSL high-k/MoS, R
HFFMEN IR TH D EHIF LTS,
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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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pillared carbon as a function of silicon content.
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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.

107




3. HAFRAR

3.1. X, RHEEF

[1] D. Hirai", Strongly Correlated High-Entropy Materials: Electronic and Phononic States under Disorder, Chem. Mater.
(Perspective), in press (2026).

[2] Y. Yamada, S. Kitagawa®, T. Thara, K. Ishida, N. Uematsu, D. Hirai, K. Takenaka, Uniform electronic states and s-

wave superconductivity in a strongly disordered high-entropy compound Xo.sPto.«Sb (X = Ru, Rh, Pd, Ir), Phys. Rev. B,
112, L020508 (2025).

[3] Y. Muramatsu, K. Miyata, D. Hirai", K. Takenaka, High-Entropy Germanide (RuRhPdPt):—Ir.Ge: Synthesis, Phase
Stability, and Transport Properties, /norg. Chem., 64, 13302—13308 (2025).

[4] D. Hirai*, N. Uematsu, Y. Muramatsu, K. Deguchi, Y. Shimura, T. Onimaru, K. Takenaka, Increased superconducting

transition temperature and upper critical field of a high-entropy antimonide superconductor (RuRhPdIr):—PtSb, Chem.
Mater., 36, 9547-9556 (2024).

3.2. BEFER

[1] D. Hirai, Increased Superconducting Transition Temperature and Upper Critical Field of a High-Entropy Antimonide
Superconductor (RuRhPdIr); xPt,Sb, Metals Research Meeting 2025 (MRM2025), Yokohama, Japan, 2025 €5 12 A

[2] FH KIBEB, /\AI> bOE—BBEESY DIV T+ RORIE S BEERERK, 55 29 @ D 24—
VBL RSO L [RFEMBOMFELTE, ZHEEXRF, 2025F 11 B

[3] D. Hirai, Cocktail Effects in Superconductivity: High-Entropy Approach to Antimonide Compounds, Cavendish
Laboratory Quantum Materials Seminar, Cambridge, UK, 2025 & 5 B

[4] FH KIEES, /\AT> bOE—7>FEALEY(RuRNPAIY)PLSH (CH T DBIGE~BIARMEICS T
DRIFVMEAFT DI EFFREL~, AR 2024, BRILKF, 2024 £ 4 B

3.3. BH. JLARK, FERE
TR

3.4. ZOM (PURU—F, BHRE)
TR

108



SRV, SFI3(2027) EELHEERIRR(A)
SIS O SuIERE -
.M_a:ﬁals HEBE(CAITTCYERZD)(SFTL2 T

2.5D

5. AFEHLAFAR

AQZ

SR

2. 5 R TEEBEDIBE

Ay,
109 . 2024-2025 -



MERTEDRIRDF ) S — MERDIEE - KI5 L HEERR

B AT (KIRAFXFRIFMRN)

1. IAROB®N

TESFSv)LEBBEZERNSRIBEL TESNDIA T fERE
BEINBEETES. RRECE, BB/ \ T2 7Z2R—X(CUI#REE
IBDIET, BBFEFHREHORHIEZBRE Uz,

. ZRTERMEB D XD ([TERL 12Y)
BHEX> T fERE AT I(CHERE

2. TR
2.1. ZIRTRFBEDATIBEICEDINBRIYFIBEDET

MREREEME/\ T 277 & U T Hfg5Zros0,(HZO)ICEB UTz. HZO A>T L AERE. (1) JULAL—H5 —#
HEICK DT Lag 7Sr0.3Mn03 (LSMO) & ETEREMEETLIZ (100)SrTiOs(STO)EESRER L (CE S 5nm
D HZOBEEIESFIvIILRESE. D% (2) LSMO EEERIRNICTYF>I L. Z0E% STOE
WHSRIEET D ETER U, RBELIZ HZO A>T L #ERBRIETEPEMRE LT Au ZZF & LI Si EiR E
[CERE LTz, Au/SIiBWRLEICES U HZO X T LR EIC. BEHZO XD I L EREZIEE I D&
T. HZO X> T L > tEESEE R UTz. Figure 1la (CIIERUIEX > T L S EEBED X FIEMiEST
ARG AT AGROBRBRICIGCTER IS S A MZEILULTVWBIDON R TENSD. &/ Figure 2 (TR
ITDE. EEBEEEMBE(PFM)ZEWTIHMEUEA> T L > EEBEOEEB IO REEBISDA > T L >
BEEIKEFE THD. A>T L ASREBOBSE (CH T DDBRIEEIZ(F~7MV/cm EFLDICHT LT, X
SO AEREESIER UESAICE. REEBHIE~5MV/cm (CETERT I ENDN Dz, TNBDFE
R(E. AT L AEROEE(CK D> THEASNIERE (CE UIeoBERA DR EL T O (CEBRMEEI =
REULTWBCERRETDIEDTHD. HZO AT LU AERICHITBDEREEBEDFIEL. HZO A>T
> (CERE UIZEE MoS, DREAZANRT MBS ER TENS (Fig.1¢) . HZO A>T L 2 (L85 U Iz BifE MoS,
DI REIBE(CHR T DENARYT ML(Peak A)ld. SiO, FDEE MoS, DTN ELERS SR ITRILF—
RCSTBULTVNDZENDND COFRKE—DTDZ T MMIHZO A2 TL 2 h'5 MoS, NDEREZENZ R
B9 DERTHD. CNESDIBRZHRETDE. HZO AT L OREAICBVWTIE. A>T L READERN
WELUENT, PBRETOCR(CHEUCER. DBREESMETULZEEX SN,

Monolayer MoS,

10— w XX AR G .
F £ M0S,Si0
@ R () { (©) ez S — MoSyHZOT " T
| A - g ] g x
| Z '
o

' s [ A 1 z |

, 2 E

2L gl | 5T\ T 2 __J;

! s L b | g / A

. . E
0 2 4 6 Monolayer MoS, < PR I I NV N

15 16 1.7 18 19 20

Layer Number (arb.units.) Energy (eV)

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.

112




3. HAFRER

3.1. X, RHEEF

[1] T. Kawakami, K. Sugawara®, H. Oka, K. Yanagizawa, M. Nakano, Y. P. Chen, T. Takahashi, T. Sato", Dichotomy of
Charge Density Wave and Superconductivity in Monolayer NbS, and NbSe,: a View from Fermiology, Phys. Rev.
Materials, 9, L111001 (2025).

[2] H.-H. Jia, Y. Nakata, S. Souma, K. Sugawara, Y.-H. Chan, C.-M. Cheng, M.-C. Chen, T., C.-W. Luo, A. Chainani,
P.-H. Lin", Quasi-equilibrium and ultrafast non-thermal electron dynamics in single crystal graphite probed by Tr-ARPES,
Phys. Rev. B, 111, 195430 (2025).

[3] K. Yanagizawa, K. Sugawara”, T. Kawakami, M. Nishigami, K. Nakayama, T. Takahashi, T. Sato", Band structure of
monolayer 17-TiS; and its implications for the phase diagrams of Ti-based transition metal dichalcogenides, Phys. Rev.
B, 111, 205111 (2025).

[4] C.-W. Chuang”, T. Kawakami, K. Sugawara, K. Nakayama, S. Souma, M. Kitamura, K. Amemiya, K. Horiba, H.
Kumigashira, T. Takahashi, A. Chainani, T. Sato®, Spin-valley coupling enhanced high-T7 ferromagnetism in monolayer
Cr2Ses on graphene, Nat. Commun., 16, 3448 (2025).

[5] K. Yaegashi, K. Sugawara®, T. Takahashi, T. Sato®, Role of spin-orbit interaction to the band splitting in o -Sb and a.-
Bi on SiC(0001), J. Phys.: Cond. Matter, 37, 13, 135501 (2025).

[6] R. Ando, K. Sugawara®, T. Kawakami, K. Yanagizawa, K. Yaegashi, T. Takahashi, T. Sato", Unusual temperature
dependence of band structure associated with local atomic distortion on monolayer WTe,, Phys. Rev. Materials, 9,
L0O11001 (2025).

[7] S. Akatsuka, M. Sakano®, T. Yamamoto, T. Nomoto, R. Arita, R. Murata, T. Sasagawa, K. Watanabe, T. Taniguchi, M.

Kitamura, K. Horiba, K. Sugawara, S. Souma, T. Sato, H. Kumigashira, K. Shinokita, H. Wang, K. Matsuda, S. Masubuchi,
T. Machida, K. Ishizaka®, 180°-twisted bilayer ReSe, as an artificial noncentrosymmetric semiconductor, Phys. Rev.
Research, 6, 1.022048-1-6 (2024).

3.2. 1BFER

[1] BR 5B, Y- U 0OARPES(CKDMIRNERFEERDETIREA A -T2, 1 7EHARSAFSE
FHHFEE MRATXA A -0 BRNSREMTADIATY T 7YY, &IRILF—IIRIFATHEE R
i), 202558 H

2] BR 7B, IRBIREEARD T T OARPES, RIEFYHIBHRETATOS 0 MARKZRS, RTILAR
EETRYVOIRX (W), 2025478

[3] BIR 52BH, BEYYE ARPES ([CKD 2 RITYIEDIAIT E NanoTerasu TOFFREEE, 5[0 SRIS NanoTerasu
=7 —, EILKZFE SRIS ¥ (Eih), 2025 &F 1 A

3.3. B, DL AR, BifRE
[1] TLARRER. /UL TEBAICANRVWBEZREFBEDBIR CHA(CER (RILKFE) 2025F 4 B

3.4. 7t (PO RMU—F, 155 E)
U

113



ZRTHEG/BREEAROT A DA MMFTOOKBFT )\ LA

K ARl (RILAFFHARRREESARNFFIR)

1. WROBEN -
ZRTTHBROBBERSY A H)ILI5FA K (TMDC) BRSO X1 b (e.g. MAPbI3) DT
OBER, BEXMEFvUT7ZEXREDFEZE DT ENSHBFT/ A ANDISANMFENTVS. K
TAF T (IBEFIEER Lz TMDC ZFU\ T MAPDL; EDNFOEIELZITV. XEFT /A sAZBET.

2. HAFRMR

2.1. TMDC D#E&EHIEES %

BHERAROT XD MR EHEE TMDC EDNATOBSER(CAIT T, BE TMDC ZiBiEHEEmk 3 D
FEEMFRUIC. HIE WS, OXEEEHRN IEER. BEEY-o0J7045 &8 - mME—-E4E (VLS)
MRZHAEDEIEFEZRWC, X007 OFIHOEE WS, DRRIZEEFITIOZ&H. SFIEMIRIC K
BUTINIALEZY U D ZAFH. REBEROER(CRHRINLE GEX[1]). FLEHROFET. HE WS,
RAAZRICT > RSA MRDOFJ URDRY NDO—DDET D EICHINLEE. Fe. &1 (A03 D)
EOHBEMFTICKDERREMEF I LEEMIEZ RV T, BiR-EE WS, R > O GIASFRE THREN
EdTLZBESMILE GBX[2]). INS5D TMDC fEgdDidaA i EEBEZ T (A04 ) Lt
BCKD. BIREHBREEREZRNTERZITOIZ,

2.2. WS,/MAPDLI: AFOEDIER & N EFHEEERIR

AEFEEE WS, (CAE>O— NEZERWT MAPbI; ./ D1/ ERE L. BEE WS,/MAPbI; AT OigiE%
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
el EERELTLD (Fig.1c). E5(C. KEE WS, iERODEFRREZRE DD, XAFILYATEICEKD
(CBBZEKL. BRMWRNS RS (FET) ZER U, REBEFIR WS,-FET (Cxf L CiE# MAPbL; 7~
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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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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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Figure 1. FM-AFM topographic image on 1T-TaSz 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. (a) Schematic illustration of in situ electrical and thermal conductance measurements across artificially stacked
2D layered materials, and (b) cover art in Appl . Ele. Mater. (2024). (c) Thermoelectric voltage across 5 layered MoS..
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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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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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you'll
have to
joina
different
lab.

make graphene

method that

Inany case,
I'm gonna
have you

using the

=N

So

3
-

Although...
Wait,

o

HONTTITU —eUeZ -Z
3

that's why

there was
nobody

in this lab...

at it under
amicro-

EEN>H [2.5RTHARK

NEKDZE] https://25d-materials.jp/en/manga/
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Chapter One: The Uninvited Senior Thesis Student

T

Strange_

— Just one{..
h

Ta517

that
kind | ]
of stuff
works
against

S\ chose that lab, 1\\

N

What is X
Professor _t,;_: .
Ando »

planing to do ,”*u,,
with this

Although,

it does
—look like
graphene
could t%z
“used in

e
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Jio
i
julsy|
=

Once I
do that,
you'll
let me
in,
right?

Latgo e Crphene Rssch L
b Torli R Prpess

b Wekome i

" come back.

=

Scoop it up from below
and paste it onto
the silicon substrate.

We can't

=y~
si!;gr:;lsuéﬁala / look at

it through

a microscope

the way

it-is now, so
‘we have to

transfer it
onto
asilicon

substrate.,

Jjust make
the graphene
and then

we're done.

EHYH 2. 5 RTHARBEANELSZZ]

sa (IRF%R)

https://25d-materials.jp/en/manga/
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Chapter Two: CVD for Redemption

Where did
he even learn
‘about that?.

wclf
I used CVD,
I could someone
make like me
graphene.

75 N
Ther%-ﬁu“
way ¥©'
e ab
 make o'

e, to -
re. &<

e

iy So the CVD method is

7 The raw materials @ Method that involves
K here are Sertinto— SYnthesizing thin films

+his Tube-as: gas- and fine particles
= “—under.atmospheric or

Heat i athes —: vucﬁu‘r-‘h “conditions.
€nergies are [
used to promote Y =t _

“chenical renc‘ria‘ns > ,j’ e ]
That then create a filn-—-
on'the surface‘of;
this substrate.

\ Y For graphene
AFZHR (CHy) AJ|HZ (H,)
o CHigas 14z gas

@ = ~, Single layer
. ¢¢¢¢\¢ Mfat‘.ws'ﬂwny “#77143,_:5‘,“::
.
Bt o ga\, 9{0/001‘-_—1 The C assembles
Send with hydroge: e Together to

form graphene

Substrate i,
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—a1—XALYHRIE  REBHR 53

7 F5po you remember Ch hree:
The technology.that: apter Three:
: ! fatgthe end of last year, -
was infroduced then wos Y svermor of Tokyo he Unprecedent Nature of Terahertz-Waves

5 r
perovskite solar cells.

unnounczd a policy for
/_i nt-research with + 4 We used a basic

evelopmznt companies But normally we'd do recipe this fime,
a proper coating which is why you'd
on the completed have to scoop
graphene, it up with the
and melt the 3 silicon substrate
But graphene, i /A lot of the nHzr!ﬁnn co'rlfe';s:bs;mfe tha spatilo;
which conducts % O righs now (g.on it E O
: - electrodes.
sunlight and = <
electricitywelland ", | . Generally, the
is very flexible, YA %Y extractionof
_can also be used VAWV L electronsis
for this, g %y v done through
yAnode metal or
glass
perovskite & perovskite % anodes.
Hole Transport Layer Hole Transport Layer
Cathode Cathode

a@\x which' is why
\_\g}'\ o there's

Ao now a race to

de.vzlnp more

There's a
research
lab nearby
that's right
in the middle of

erent from the solor (@
panels

weve seen thus for

have to worry dbout ﬂ'\a
Substrate moving around.

Ilke an
\ ulhma‘re
[ “But now I wunf
ok

Being able You'd
— o | to conduct kil s
.. would be truly '} [ LN > these S Y
wonderful for oA | inspections But with
modern society. y . |without having X-rays
S o stop you're
electricity, P
. disrupt exposing
4| logistics, or yourself to
\Unnecessary
radiation,

We don't just
make the gmp’uu
and then we're don

(=

The properties
of terahertz-waves
mean that they
reflect of f the metal
of something like
a weapon.

I just told you that
nanocarbon material
can move electrons
and electron holes
at high speeds, and

Areas where Other areas
the teraherts-waves where the §
were reflected terahertz-waves [ LTl show
(White) penetrated (Black) a paper clip

inside of an
- Paper dj =3 i
absorbs a ton of Iugh'r : W 23 envelope like
- mg this, for
But the key here = 3 instance.
is that it retains L

this property Bt st
il ] . K. Li, et al. Advanced Photonics Fluoroscopic Whod. w\ A g;
temperature. < Research 2021, 2, 2000095 image socl 14

EHYH [ 2.5 RTHAREBEAKLDSZE] https://25d-materials.jp/en/manga/
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The process of
E\i" sandwu:hmg

% material Chapter Four: 2.5-Dimensional Intercalation

Then, 0, 7

you research how this, etween layers of

process changes® — graphite or other

the material's,_, “layered materials

properties ST@~ @ : ing,a chermcal

wllfh Pl’]gsrds fop > - r?—ﬂcﬂm ke Ta (all the help.
things like I got from the staff.
heat, electricity, and light.

rat The Komatsu

Research Lab
their focus is on
e inte alation off

K-

il

Go learn what
zxperlmz*lfs £
they're conductin
for m?erz.aluﬂa
and report back

=

mulybdenum chloride,

and dlkali metals <, (1ot

A= |l

2 d th
~ fland then

0‘[‘“ 2 GRAPHENE finally T

Huh. \%
And yet you

waltz back in

i First,
Tanitit | youwant
!'_ = 3 interesting? TP heat the
i An experiment thing you want
< people are ko to sandwich
that puts
A so-called together
*2.5-dimensional | with the
material." )\ graphite.
Layering, =
sandwiching, = sl
3\ shifting. MoCls
- A

We
can't have
anything

enter,
even air,
so we've

well
set this
tube up to
make the

7

Air will
get into
\.| the vacuum
as soon as
you take
3 \\ the tube

EHYH [ 2.5 RTHAREBEAKLDSZE] https://25d-materials.jp/en/manga/
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8. TV LY —FEH
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A H CRHEZ T\, AT O Y A PRI D W TR L 72,

HEF : 2024 48 10 H 24 H (K) 18:30~
BT kA — 2 S1EN

HIERE S Y = 79 4 b https://nakayama-foundation.jp/

8-2 A05 KEFIC X 2 @RE~DXHTIHN
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T, HRRPEHADBEML T3 [FA v ARV X =T R T 4] iKEWT, il
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8-3 WHEBAR EMicXr3/HELNRE L-HEE
PR E R 2 O DIRIFIC X D . K¥EBEIC DR o T by ZAMEE & L CEHEHRIKL
FHTEEZNRE L@ 2TV, REEIEIC O W TH RN L7,
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8-4  fEHHAREK BMick 2 [FE 2060 Q-A0S 7I v v Ny 7'k IF—| TOHEHE
JUNRESE TV T - 7 = THREEERE (Q-AOS) RESEIFEA v b7 — 7 L5
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BT« 4 v 7 4 v (Zoom Webinar)
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10.000  12:50 M e

FERDARK
RFOBLS — FSRIEREBHEEES

A | . ey RigfEm
RECRRORE FRHRLF

BFRWR 2 X5%/25 KPR
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5206 1] Q-AOS 757 v oSy 7 35—
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9. WINRERE * S AEFRET I PO R

AOT EHRHE TR BE A CUNKRY: REB TN RAMTYHE MEHTYAY Yy —M2)
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FHIHICOWTHEPE Lz, FETOMEICH L I ZEL20b, EFICT7L Y P -
BT CMErONTW ZERTEE LT,

WFZeim <, FgeatEiZ (LIl e 30 Abe i bitn 3 & & TRNICERBICE Y
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