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- FVIAvTDARY P EERNICHEESECL T

CFERREEZ LD MTFE2RIT LTV TWE T, IGEEZBRFLTwEEICE T
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PR R O CHBEIRICT 201 L 98w EIFRBWETS, kO Ny b - Fa—T -
b e NIV 25 RITE L 22 TE L2 ) T 4 AINTRIGH - HIEREE 23 ]
BODPHRHEYERZTHRWRARLET KRITTHMEHCET 24— v X v D X voN—
MR IREE R WTT DT, SBROMREZELAICLTEVET
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3-4 EHFRWE

G F O Z @ U 22 oL 2 B U ALEE R IC B W CH 2 BIE TR 2 HifE L
oo RED D 46 L OFEFMEZ L ZEPET V. MIRABOHN L HRRA X —FRK, RICTITH
BEERITHIZET, HVICRTEZFED 3 Z o F b o7z, HEFRS O R 2 THLD
R &0 AN OH 72 e HFEFROFRE D—B) & 7o 7z,

HFF: 202349 H 25 H
5T ACE RS BAAE 5 S BREFE R 205/206 BE

VA=A

1. faBE (EH) 13 :00~

2. HCM - ITERNEMA (FIEST < JEF) 13 05~
3. Rx&x—kvav@ ~16: 00

4. FEFWIgEE SRV T — 16:00~17 : 00 b8

5. RAZX—kvavQ®2 ~17 : 45

6. FAaEBRE (HH) 17:45~

7. (A #8418 :00~20: 00
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3-5 By —27vav/

IhECoKE, EUGHE. 77 (hE - #&E) off& o7 —27vay 72 L T
7o, 2023 FEHGIZHE Y -7 v ay TEEEL. BEENRTROEmZEET 2L b
YIS B T AR A HRUCOR L, BRI 2 4 v b T — 7 OREER LSt T O ARTEIE B X
CHADOIED 7L v Za kicot o7z,

3-5-1 Graphene Flagship  [https://graphene-flagship.eu/]

Graphene Flagship 13 7' 7 7 = v 35 X OB 2 ootk o B e s Rk i, 3. 754
ZACBAE T 5 MNEEG OR A A = > 7 F 7 ¢, KEREHEZ B E Lz —2 v a vy 7
ZREL T2, HATORMEICOWTIE, AEHBOERY — 27 > 2 v 7L L TRy
L. #fgL LTiT o7, Rl 513 A02 OHTH & A04 Dk 25 Programme chair & LTV
—7vay 7EEHLTWS,

6th EU-Japan Workshop on Graphene and Related 2D Materials

HIFF : 2023 45 A 25 H~26 H

BT ¢ SRR AT 7 =y a vR =

FIRARK DO ER DS [2.5 ZoTWERE] OBIRICOWTHIAN, A02 HH & A04 BREF,
A04 . 5 A04 HEFL. N5 A0 hHgEEEE. AO01 [l H 235 2 1T - 72,

T—23avy 707 z7 %4 DLy F2—Y Y HDT

22
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https://graphene-flagship.eu/

3-5-2 #H1E EEY—-2vay s [—RAR]

WE 7 v 7Y v YR D Manish Chohowalla ZZ DK HICEDE, LMK IC CRREIEH
MCEHEIRBER2EEY -7 v ay 7%2REL 2, FRT7 F v v 22 R To, H
RTHUARE - BEEE B O NI C OB - 7225, ¥ 30 L3S hN L 217 - 72, fEIECE
DEPHE R %2 5. Manish Bz IC & 2 EFeEEZ 1T Lo & LT, A2 BTH, =H. A03
FH 2338 %2 1T > 72,

HiEF: 202441 A 16 H (k)
BT WK Za—nf ) R—v g vb v &— 3 BEfEE

A AN
10:00~10:40

10:40~11:00
11:00~11:20
11:40~12:00
12:00~12:15
12:15~12:30
12:30~13:30

13:30~13:45
14:00~15:00

HEFFGE## © Prof. Manish Chhowalla (University of Cambridge)

“Ultra-clean interfaces between 2D MoS; and high k dielectrics”

FERFAGE - A02 HTH def (BRETR)

“Robotic fabrication and quantum transport of van der Waals junctions of 2D materials ’
ERFHE - A02 =H R (RRHEZRY)

“Low-dimensional nanostructures of Janus TMDs”

1EFFaEE © A03 AN —K CRUERRS)

“Optical science and application of moiré excitonic systems in 2D materials”
i @ Dr. Pablo Solis-Ferndndez (JUMK%)

“Machine learning-assisted determination of twist angle of bilayer graphene”
A ¢ Ma Zongpeng (JUMIK)

“Aligned growth and applications of MoS, nanoribbons”

Lunch meeting [JE/ B ]

7RV T — [FEnH]

EFE LRSS IC B 2 A [FERHH ]

.

1A By -2y a3y 7 COELAFTHE
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International Workshop on ‘_:f
Science of 2.5 Dimensional Materials %‘,.—,‘

N

Date: January 16 (Tue) 10:00~12:30 2.5D Materials

Place: Lecture room, Global Innovation Center (GIC)
Chikushi campus, Kyushu University

10:00-10:40 Keynote talk

Prof. Manish Chhowalla (University of Cambridge)
“Ultra-clean interfaces between 2D MoS, and high k
dielectrics”

10:40-11:00 Invited talk

Prof. Tomoki Machida (University of Tokyo)

“Robotic fabrication and quantum transport of van der
Waals junctions of 2D materials”

11:00-11:20 Invited talk
Prof. Yasumitsu Miyata (Tokyo Metropolitan University)
“Low-dimensional nanostructures of Janus TMDs”

11:40-12:00 Invited talk

Prof. Kazunari Matsuda (Kyoto University)
“Optical science and application of moiré excitonic
systems in 2D materials” I

12:00-12:15 Contributed talk

Dr. Pablo Solis-Fernédndez (Kyushu University)
“Machine learning-assisted determination of twist
angle of bilayer graphene”

12:15-12:30 Contributed talk
Ma Zongpeng (Kyushu University)
“Aligned growth and applications of MoS, nanoribbons”

Global
G Innovation Correspondence:
Center Prof. H. Ago (GIC, Kyushu University, h-ago@gic.Kyushu-u.ac.jp)

J—rvay70FT7LEYHOT
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3-5-3 2023 Workshop on JUNCTIONS

Japan-US Network for Clean energy Technologies Involving Oriented Nanotubes

[https://qmse.fpark.tmu.ac.jp/pire/index-e.html]

F ) Fa—TBIOF/ MEZAALEZZY) — v arF—REEMNORELXHP & L.
2023 £ X h A& — b L7z HAXEOEBILFRFRHE X— b F—> v 77 a7 L(PIRE-
JUNCTION) T, AfEH D NG A0S IR HAMORF A, A3 IHBA v N—2 LT

AT WD, KEIE & O HAfE CRI I € Kickoff Workshop % BifiE L 7z,

HIf : 202345 H 22 H

S g oty 2 —  7F [EXEF—
https://www.comp.tmu.ac.jp/qmse/pire/kickoff.html

AU 5 A5 A3, A01 B, A03 FaH 233 21T - 72,

2023 Workshop on JUNCTIONS:
Japan-US Network for Clean energy Technologies
Involving Oriented Nanotubes

ose 22th (Mon) May, 2023

Venue: Jyobun Hall, Yokehama Media and Communications Center (71 Floor)

JUNCTION

JUNCTION

Workshop DV = 7494 + LD

25

ay
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https://qmse.fpark.tmu.ac.jp/pire/index-e.html
https://www.comp.tmu.ac.jp/qmse/pire/kickoff.html
https://www.comp.tmu.ac.jp/qmse/pire/kickoff.html

3-5-4 JAIST International Symposium of Nano-Materials for Novel Devices 2023

F 7 T4 AT AW E T —~<IC L7z JAIST D> v RV v AREIRME LAENIC
THfE X v, ATHIECD RIS TSE L 72, #8510 O OEFFEFE & 08 90 ZASI L, &%
BH SRR T

HIEF: 2024 1 H 11 H~12 H

GiFf + Rp Tk A —v

https://www.jaist-nmnd2023.com/

AO4 ER SRR 2D L 0,

o7z, RAX—FEKTIL, A0l

AT o 72130, A01 EAE, A0S BV B8R fH 21T
BRI DT X A D3 Best Presenter Award #32E L 7=,

JAIST International Symposium
on Nano-Materials
for Novel Devices

January
11 (Thu) — 12 (Fri) 2024
Kanazawa Chamber of
Commerce and Industry Hall

https:/ /www jaist-nmnd2023.com/

VYRV T LDF T L Best Presenter Award X E L 721LAR X A

AN
=
26 —e=
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3-6 EBxE#ELIF—

2023 D AV ERNOT LY I XY AN CIEET 2R E A& A v T 4 v (Zoom)
I Cal 3 o EFERE £ I — % FhiE L, ERE R ofEiE s X O EER R A o B KR
L7, FHoRBLUFESEICENTIX, HBEHE S TAEDD &, NFICTEM L., RN
Mg 2.5 XoeE ICBhE L Z[EHEN oM R 2 Ao 5 L &b IcH - hEEL Yy b7 —2
DREFNLNL T T,

NEEN i

2023 4 10 A 27 H 2 6 mEPHEE 2 3 — A
Dr. Vitaly Babenko (3%[E University of Cambridge)
FEE H ¢ “Realization of electronic grade 2D materials and their
applications outlook”

20242 H19 H % 7 EEGEE 2 2 — [N ROE
Prof. Francesca lacopi (#-A}7)7 University of Technology Sydney)
FEGE H ¢ “More-than-Moore miniaturisation with graphene and
cubic silicon carbide”

2024 £ 3 H 14 H 2 8 I E PR+ 3 — A

Prof. Jianting Ye (4774 University of Groningen)
s EH ¢ “ Field Effect Control of Quantum Phases in 2D

Materials”

More-than-Moore miniaturisation

with graphene

and cubic silicon carbide

Prat_Francecen lacsgi
Facuity af Enginesring and 1T
ARC Cesre of Excelience for Fransfonmative Meta-Optical Systems (TMOS)
Univarsity of Tacheolagy Systey, NSW Australis

BT HEREE ISR 7Y -V ay b

27 =



3-7 EXEWEI—T1 v

FIMKRFE v =g )=y avtevyi— (GIC) KT 24 —7 v 4 ) N—v a Vi
DHLY fi A [koine] 23BifET 2 [ = RITMEHIBIF % koine I —7 4 ¥ (NanoFoundry) |
CRFEABZAT v 7L, 2HOELERE I —T 4 v 7 R2BMEL 2, 2. K. BENZIFR
. XY F v —F ¥ EXAER—EICR L, BANFAZRE L EENIEICB L CGEam 2 R gtk
K DONFALRAETED X o DT DI & 7 5720 AL BSR4 —HF A4 F— & LT L., Y5
DFEFEEEE IR Y o A0S KEFL SN L 72,

OE 2 MEXEGHI —T 47
HIF - 202345 H 19 H
BT KRS Za—nf ) _—vavey 2— 3B HEE

A= 74 VN

13:00-13:45 E» o 0FE (NF) ﬁzééﬁzmgfeiﬁng
Vet EARE (B tombkat ) D —

13:45-14:30  Hgaak (25 219w wr
b U € :f

14:45-15:15 2.5 RICHERIEAEA & 0 (255) N tat

14:45~-15:15 4T E AR R 5 0 ok
i SRS S roRL
. P rea v,

R Sl (HERY)
15:30-17:30 —XIeMktoWFseF 2R & L 72

7V —=F 4 2Hhvay GENH)
18:00-20:00 &Rz GEAR)

1530~ -mnmﬁmmwakmva
ZU—

EEEEEE P A

E2MEFEME I —T 14 v I OET
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O E3EEXERHI—FT 1 v
HEF: 20241 H19H
Bt UK Zu— " f ) R—vavieviz— 3E HE=

7a 77k
13:00-13:40

13:40-14:20

14:40-15:20

15:40-17:45

18:00-20:00

—RTHRICET B .
ML S oi#E (ANF) [@] koine meeting

Il & (427> THRASEH)

Atk (26

JUHRT- s R TEERYE)

2.5 RICWERIAEE D © D (N6
e B (BT ERY)
TRITTM RO SERFE 2 G L L 7

7YV —F42Avavy GEARR)

BRI GEAR)

15198

HIMELERH I —T 4 v I DIRT
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3-8 FEBANEREREL 17— (FEEANRE)

SRS HEFURED - D A4 v 7 4 VI TR L EIRFTE & 2 - — % ke L CRAfE L 7=,
ISR CIRARREVZRONE -0, RIEHDO 7 v F 2 4 L %M L TREEITHIFRANE DI
LM TE 2858 LCHEML 72, %8l 256~40 AR DOTHI A v ¥ — 3 X UWEEICTE
TERVAN=PBEINL T, SR REmBITTDO N,

RFfE] : 12:10~12:35 ¥k
12:35~12:50 EHEEILE

151 20234F4H14H A01 B 5ei#
[2.5RTCWHE L LTDNy =Ry LDt
16 A 202344 H28H A05 KEF ffm
[ =N — 5 TR ? YRGS I B 1 2 IERTERCIE & Bk |
17 [ 202346 H9H A03 Lin Yung-Chang
[ A8 T A % 72 2.5 ot E ofiffst
(Study of 2.5D materials using scanning transmission electron microscopy) |
18 M 202347 H14H A0l Jnfk {29
[Z OB X 5 ¥ X 2 UG O BB
19 [f 202347 H28H A05 LR BEA
R L 7 — Xt RmE o 2 & ) 8)fE
20 [ 202348 H18H A03 #l Mz
(S iz 7 7 v T AT =V RSN 31T 5 2L - A O FREH
21 [ 20234 9H29H A02 HH F5HI
[7 7 v TFNT = 2YE L ORI YIRS KR
22 [ 2023 11H24H A04 R HER
[ZXTTERE O T ' 7 7 2T X 21N - (561
23 [ 20234 12H22H A0l HE B
(14 EEBC BT 574 v F 7 v 73R
24 | 202443 H 290 SEHIERE  EAR TS
[PT BRAE] (A A vy Moz Hig L <

H

H

H

H

H

H

H

H

H

H

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

Research in AIST

e R
=
=

2PYFINDO—ILANE L
DEEER{EYRBREE

KERA S EERE PR
B F

TN LRE L I F—DR 7 ) -V ay b
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3-9 5517 b YHREERETTRES

FTEETEIS ) VAR B D 5 B YERIEICBD ) DR CAEE 14 1HIEA —HIC 2 L, 160
BLOSMFEDD & HHETERPFICTHMEL 72, RITERIE. FHEBOITENEA 2 595t D
s e RGO LR L, sl o > F 2 =R 2 mo 5 i, PRIFE D+ » b
Gadz 2 HRECHBld s 2 L2 HWE LTw 3,

KA SERIEA Y T4 VBER R\ 72720 IO TOSME 7% 5 72,
A 513, RO EMAMMES & LTSI, A0L MH. A03 ARKDSFHE 21T > 72,
¥ 72, A2 EHFOSH T A GREHEN R A0 IHITOFHH X A CRERKYE) . A04 BLEY
ot T A (RERKRY) B8R R 2 =K E2TV, TAIAPEFRENEZZEL /-,

HIEF : 20234 11 H 24 H~25H
il - AR TR 4 SRR — v
https://www.rs.tus.ac.jp/ryoikioudan_17th/index.html

[ 2.5 RIcER¢]

9:00-9:40 (40 min)  JER : B4R ¥EiE

A0l FH & (XY  [TEFEYEEGTHSEOE Y]

A03 ik 1A CKRBRK) [EFzarF—\EntrAvi-o* v b v asBERollE

[RR % —FF]
SH BEZ HEENIRY) [Janus BPEZFHALZF 7 227 v — A &AL
HH #F5— ERER) [MoS2/CrPSs~7 v B IC 351F 5 ¢ 5 7 IERE G O Bt
A RE CRIROR) [ Topological mosaics in moiré materials |

- 17 B YT R D v = T A b
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3-10 ZEEOHAR

(727 zvoUBE] 747y 78T L FRu Y A ko
A04 BREFAHI 7T 7 = v QYIRS A T PRERAIMII 2> O e 3 2 Bkl E 2 s L 72,
777z vEbbAADZ L, 777 2 v DY ET 5 7 O I HE B OV I
H3 % Dirac i 7. Berry fiifl, = v VIREE, NV FhRp Y=t wviozlEEae, (k2L H
% EBRIGE, Boltzmann DX, Landau {7, 2+ Hall 21 & v o FEEYHE2E O B
BERIGED B CE 2MKIChoCTH Y., 77 7 = v &l L CHIB R YEWE & 5 o PEY)
HoBEL L2 L HffncoonTns,

B METFR RYU-X

HERTT : P :
. HREF A 9571 0YER

74 5y 7BFE MOV HIAMOER

F4TH : 202343 H 31 H
HRE A5 H], 248 H
ISBN =2 — I : 978-4-7536-2321-1

Y BAE

[BREBA A ANad F 4 FoEL BFEim]
A02 =, A01 E4F, A03 A, A05 ¥ o FEEE T, “RItEIRME L LTS EAaY
PR HRERTEH SN BBEE LA Arvar 4 F(TMD)ICo W, GEEd. Ptk I6H
72 & OILEERGR & RHT O X 2 H1 72 7 IR o il 2 #7858 % K L 7=,

Mot s v —xz A —HiK

BEAE HH P, B0 e RE R, B R
#1TH : 2023412 H 27 H
R B5 ., 326 H

ISBN =2 — I :978-4-7813-1758-8 ABEWIAHNIATTAFO
ERCRITDE

Fundamentals and Recent Tronds
in Transition Metal Dichalcogenides

WEE B (T AT RE) —e

HH HR FERL R (A02)

T i JUNKE (A1)

N — HESRF (A03) HIGH TECHNOLOGY
BW Sl K% (A05) ———INFORMATION:
HA 8 ERKRYPLAELR (T P49 —)

/N T SN
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FAKk FIAI KPR (A03)
AL SEHR TS (AOT [ HAF)

AR SR (AO1 [ FHAFF)
[ PR (AO1)

wRE BA FRRY: (A03)
i BB LR B EEL B BRI (7 PN )
N R E

o Az HREZ RS (0% A03)
e #/7% A B WS

HFE b R
Sl fhth BUL AW FTRR

N =5 HiTERY (A04)
7 K] BmERY (85 A02)
AT E R (A02 BTHIAF)

/NEFSE PR HRURYE (A02 HTHIFT)
HTH Actsf FHRF (A02)

B SR PESEBANR AL
NS PESEBANHE BT FERT

% s JC - e - MRS

wo HE Ve - MRS

e B YrE - MRHFSE RS (A5 A02)
EH B FURERZRY: (A% AO1)
NN JE BT AT IE T

& Rt KRR

ZH #F o — LK

Hf &k R E
(B 1IN HilERY:

i L B TR (A04)
TN 258 WAL RY: (0% A01)
iF 2% HUR

KEF e Ll ERY (A05)

e HlERY (A5 A3 EiGEHT)
e s Ll ER AR (A5 A03)
il Ty ESnpNeS
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sTEMERNF(CEL S 2. 5 ReNEDYEEET & VITEAFEA
FHE & (@ BXF)
HxREHE il R - 5 &K (AL)

E-mail: sokada@comas-tsukuba.jp

2023 FE(F. (1) 2.5 X TMEOBHRINE L U TOrREt O TZha R FEMBEDOYIENET SV
BREUT. BN —2 322892 WS, DRI Z TR D Z[1]. (2)S5(C. BL2 DRFEMEH
5723 HENTO/MEEEBE. 125 CERANT OEEBIEDE FYIMEORRIRZITIADfE [2]45(C WS,
& MoS; MSRDEA/ AENTOBEDIRELETI(CHIRT DBBFMIE L. HEPERICKIDIEHRADIIEEN
ZRARUZ. (B)MAT. RBAOHEAFRE LT, RERER(CH T DIERA. 1F(C. IRILF—REE
FREEDEH RN S O#TZITIA D IT,

FERRRELUT. MoS, & WS, 'SRDEANTOBENEE L. 2 BEEDETFYIEDOMRIBZITR
D fZ (Fig. 1a). TDFER. COREEARNTOBBERRFEKFD/ > Rin=AT7 512 A2 MIIA T,
HEDOEREBRFREREDENCLD/\D RIFZXTSA A MIRIR L. 8372 type 1T D/ Rif
TSAAS MBEZBI DT EZBASMCUE (Fig. 1b). MR T. ZD 2 [& MoS,/WS, NFTOMBIE(CE
FNRICKDEF/R—ILVEEATDE. COEMIN/ > RFBEZRRUTZ, v U7 DHDRTHZER
NFEREIND, IO 5, FrUZREZIENMNT S(CDONT. 0:RKx—>1 R~ 2 R ERRMICFv U753
fn'zzs 9 5 (Fig. 1c).

40 00
Energy (eV)

1x10" e/cm?

Figure 1 (a) Structure model of bilayer in-plane heterostructure of MoS»/WS,. Blue, red, and yellow balls denote
W, Mo, and S atoms respectively. (b) Projected density of states of the metal atoms of the bilayer MoS2/WS2
heterostructure. The red, blue, red dotted, and blue dotted lines represent the DOSs of Mo located at the center of
the Mo/Mo sector, W located at the center of the W/W sector, Mo located at the center of the Mo/W sector, and W
located at the center of the W/Mo sector, respectively. Energies are measured from the Fermi level. (¢) Isosurfaces
of accumulated carriers in a bilayer lateral heterostructure under electron doping.

(2023 FEDOHREBRHRATE]
SB(A01). HEH(A01). JEE(A01). ZEMH(A0L). NNERER(A01). 1tiE(A02). E(A04). RF(A05). KEF(A05)

(2023 FEDARKIMATTAR]
[17Y. Gao, K. Watanabe, R. Kitaura, S. Okada et al., Formation of a one-dimensional hole channel in MoS, by structural
corrugation, Jpn. J. Appl. Phys. 62, 015001 (2023).
[2] M. Maruyama, R. Kitaura, S. Okada ef al., Gate-induced trans-dimensionality of carrier distribution in bilayer lateral
heterosheet of MoS; and WS for semiconductor devices with tunable, ACS Appl. Nano Mater. 6, 5434 (2024).
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CVD R LEERIMDRAIS(ICK S 2. 5 RcIEIIFDHEE
B &8 (hWxzo0—-)L1 I R—>3>E>59-)

A% 7% : Pablo Solis Fernandez - iH] & - & BEF (AL)
E-mail: ago.hiroki.974@m.kyushu-u.ac.jp

2023 FE(F. (1) 2. 5K eBEROIZOHDEMNEEEDRHFE. (2) ZIRTYE 2. 5 RTBEDS
mESRK EWEEHEN. (3) ZRTFH /ERTDA>I—AL—>3> - YPEERK. (4) ZfE hBN D CVD B
REFTINARGA. REZFILITHATZIT O I2. BIBEAHXEFAISRE U T, 12 ZOBBRHEREAFRE (CD
ST 1> hBN DIRMHZEC T, BIEOMITERICEIUE (2023 F£E 31 4. EN78 B> T)L), =5
(C. FEIEADARE ([CKDIERTBEVLZEOSERRERMDBNZR/ T, ARABTDLNILT v TEiEs
Iz

SEBDFERMRELTIE. UV A THBENDOZET DEET—T (UVF7—2) ZRAVWCTRTEDE
FNESEZER U ENEITFENSD (Fig. 1) [1]. XA, Fig. 1b,c (ORI KD ICHERDED FIE

(PMMA) ZRHWEHAEXDEFFT. BNHADEL BENDERKHBICEEETED LV DFRN DD, £
=, BRTFEOBREDLEDICEBWAREZVLEE URWTENS., TJLFSIILERICEERERFETHD. 1B
EIHFETAAFDISITIODEEEITOIE. 5(C.TMD & hBN (CEBEUZ UV T—T&FIEIED.
TNTNEERZITITRL, 5TJx> & hBN. TMD hSRRZ3KEBATOREEERE (2.5 X%7ThiR) OER(C
BRI U, BTN T L) PMMA REE S (FRRD, T ([CEEENSDO TR ThBEZFT v F
LIz&(IChy BUTHWRZENTE, ZRTMBEZERIT D EEEIC, Fig. 1d (TRF KD ICRBHEIC/F—
SRS TEDHEBFE LU (cut-and-transfer) . SEIDEREFT—JDFEIR(F, T RI-—F—-(CLKD KX
TBDIESZ0fEE T DEDT. TIRTMBOMBRBFEDAT I EARESKZEZX. T MOZIORRE
EEORILZAS<EBHUIDIMREEUTHFCTESD [1].

COMICE, BEEAIIN—(CLD. ZBISTT>DA2HF—HL—23a>(CHNT. HFENRIZILAY
EBO_BBEDRERECHHBAURE [2].

] (b) UV tape transfer (c) PMMA transfer (d) MoS,

(@)

R,=024nm R, =0.53 nm

Figure 1 Photograph taken during releasing monolayer graphene from the UV tape. (b) AFM images of monolayer
graphene transferred with the UV tape (b) and PMMA (c). (d) Device arrays of the patterned monolayer MoS,,
which were transferred by the newly proposed “cut-and-transfer” method.
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Figure 1 Photoluminescence spectra for (a) heteroepitaxial CVD crystal at room temperature and (b)
homoepitaxial crystal at 4 K.
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DREAAERKTEZE U CTHEMRRZIEEL. BHOmIXRERZITOI.
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N3, FC. TMD WFJ/ AoO—-)LICBEUTI(E. ZETMD ./ F1—J EHEMUIEHA SIUEERIFE.
HEBEHDHRBENFEETNTULD, —AT. BED TMD 23/ XUO-)LICUEHE. BEOAREEX
DURBDAOO—-ILERKRT D EMNEMN DTz, KIAFK TIE. MoSSe t° WSSe 72 ED Janus TMD %
FIFFT23ZET. REOMUVERBENAD TMD /X o0O0—-)L 2RISR TEDICEZRE UK (Fig.1).
BAMIC(E. CVD AT MoSe, Z&Rk L. A0L NEEJIL—T (CHWNWTT S ATUIE(C LD T MoSSe (CEHE
9. T MoSSe ZRBYIET D & TRIO—IUEBENMERTE D, RFELD., HRLQERBIEZ I
DRUO—ILDEIR., BRUGEPDXFIE EEZTHDREGRORRA. AT/ (1 SARE. TREVRFTD
EBRNEFEND
C 72X MoSSe e 1732 ZA MoSSe Xo0O—I)L
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Figure 1 (a) Structure model of monolayer MoSe». (b) Schematic illustration of thermal CVD system. Monolayer
MoSe; was grown on a SiO»/Si substrate. (c) Structure model of Janus monolayer MoSSe. (d) Schematic illustration
of sulfurization process assisted by hydrogen plasma. Top Se atoms of MoSe, were replaced with S atoms to form
MoSSe at room temperature. (e) Structure model of Janus MoSSe nanoscrolls. (f) Rolling up process of Janus
monolayers by spin-coating of PMMA/chloroform solution.
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Figure 1 Symmetry engineering using van der Waals assembly. (a) Twisted bilayer WTe, with twist angle of 0° and
180°. (b) SHG amplitude. (c) Band structures of twisted bilayer WTe; with twist angle of 0°. (d) Band structures
of twisted bilayer WTe, with twist angle of 180°.
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Figure 1 (a) Chemical structures of Ph-BTBT-C, and Ph-BTNT-C,. (b) Schematic cross section of BGBC-type
OTFTs. The surfaces of the source and drain electrodes were modified with pentafluorobenzenethiol (PFBT). (c)
Typical transfer characteristics of OTFTs of different thickness (or number of stacking molecular bilayers). (d)
Surface potential distribution along the TFT channel. Time dependence of surface potential in the linear regime (Vy4
=—0.5V, Vs =-3V) of single-layer Ph-BTBT-C, (top) and Ph-BTNT-C, (bottom) TFTs.
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DFCEEIDEE LR ED D ENTE . CNSOMFTRERE. HEAFRENSEERN E U TEMRTD.
Flz. X EUVUTHRENTLZEDRENEENTH D, REELBEME LU TREDARICDRNDIEDE
Bhnsd,

FRMERE U TIE, ZRTTHER MoSe,/WSe, AT OBEICH VW THIR T DR FNMEZ A ITD
TV LT - RUAAREDRZD/IN\L—FAFZORICEATDHMENESNTZ. EARNICE. HUDTLA
FA>2E— AL KD I FE=FA LT, I35 7 1 > El%EE L MoSe,/WSe, NFOEiET ) (1 XDER
BTU7ZFIRTDCET. CNFETRETH >IEBD TLHDETLRT S vILICER T IAFES =
BB ECHIIUIZ. TNICEKD., Fig.1(@)ICRI LD — hMBEEEZFT YU R-EDIRITSICE
T. AEBECEZLMEFNSEIL NUAHSOREE IS ENTND. COEFL KNUAICE
BU. BREADBREAINRD ML EZORBDERRAEZITD T ET. £ 100ns (S DfRDS CTREFRE/ (L —5
MOIBRMEF SN TS (Fig.1(b))Z &R E. EFUMET - NUAZH BN EF7 LY (Fig.1(c))ICHE
IRIFIRAMRZE/DZE(CHRINUTZ,

b
WSe,/MoSe, (B) V=10V — 30K
T=85K =
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Figure 1 (a) Gate dependent photoluminescence (PL) map of MoSe,/WSe, heterobilayer. Schematics of electron
and hole configuration of moiré exciton and trion are shown. (b) Circularly polarization resolved PL decay profiles
of moiré trion with various temperatures, (c¢) Schematic image of this study about novel valley dynamics of moiré
trion in MoSe»/WSe, heterobilayer.
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(&, SPring-8 M7 > 1 L—ARZEHUM A XCEAXALIEYAIOE—LDNREIRS & —HRD X #RE1F
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TOREBEEZH I DERSNDFE—LSA T 2 REBRDIRBREITD OO EEDT.

EREDTE—LTA T 2 RTMEDOBEERZOIRE(CT DIZHIC. Fig 1(@)DY>TILI A I =K
SHER UTze COTAILAC SI BB FICERUTE 2 RTeE%& Fig 1(b)DKDITRE L. X #ROIFERZIT
oz, TDFER. BREBHILIT A RD 2 RTY)E MoTe D 2 ~ 4 EHNNSDOLIRZEER T2 &
[CRRINUTz. BIEDIL—F AbZitEsD. 1 HRHEDAREAET 10 HTEE. 1 5/ 5~10 B> )L
B 2 RamPOEREMEZHMI CE 3SR LRHI U, S#(3. EREROBEIKTIEREDIRRIT
EHED T,
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32. - 3;1 36
26/ deg.

Figure 1 Photograph of (a) sample folders, (b) sample with folder and (c) experimental setup. The measure (d)2D
and (e) 1D diffraction data of MoTe thin film for 008 reflection..
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LT, JULTFEERERR 2 RTiE&R TIERR VIRV ERIGEBEFBEDRFRZIT DO TL\D,

2023 FEF FECYA X MEEHK 180 BV X b 2JE ReSe,(FRsixinR) S LU 0 EIEE 28 WTe,[1].
VT AZXHEBERERBY A HILIT A R Y AXEE WSeS DETFIREEDIATR ZEDHTZ, V1 X MERBHED
HARTE. BEIFENEFDIE[Figs. 1(a)-1(c)] R IRGEHRKFELE([Figs. 1(d)-1(H1ZABNT. Y1 X
B (L D CEMREIINEDNOEENHIHRIEE TH D EZPASHMCUIE. TRXEE WSeS T,
INEEE(A0L) ERH(AOS)DIBNDE L. Se RFNS SREFADITREIN/ > RBE(CREFTHEZIRS
MNCTDAFRZED TS COMICE. FYE(A03)T5E(A04), FaARCRAYIIE)[2]1 & DHEHAFTZITL.
2.5 RBED/\> MMEE L ERBEDRFRZIASHCT BT ZITOTND,

(c) 180°-twisted 2L
M I K M

K M

2 e e
-04 00 04 ]
Momentum (A'1)

Figure 1 (a)-(c) ARPES (curvature) images of monolayer (1L), bilayer (2L), and 180°-twisted 2L ReSe,. White
broken lines in (c) represent the band dispersions of monolayer ReSe; obtained from the ARPES image, which are
inevitably observed from the 180°-twisted 2L ReSe, samples. (d)-(f) Polar plot of the second harmonic generation
(SHG) from 1L, 2L, and 180°-twisted ReSe,. Linear-polarized component of the SHG parallel to the linear
polarization of the incident light is detected.
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Figure 1 Moiré pattern in a chiral twist trilayer graphene; (right) without and (left) with lattice relaxation.
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BARRAFTARE LU TEL Fig.la (TRIKSIC. AINCZTEZREUZERRORRBIEZ. STEM Z
RAWTERF - iRNBEHREIT DT ET. DB ETIIFET DI ENHUWLWENTNDEBANRFEEZHA
SMNCITBENTEE. ZEBZRUYAAMETIREL TS, REICHSITDIERNAMEE T MeEREIDE
BRAIIEBIBEDRREMENMFET DN COBRRFEZAVDCLETHENTETH D, Ko, BITREAR
BFAEN Fig.1b (CRF KX DICInSb(111)A D T/\E(C Sn ZEKE - MR T D LT RIR EBONS.
HIPRETEL) Sn DIEDOEIEF & InSb(111)RED DL DEV LAFREBENE L D LZER b ) LIEHER

(STM) BRICKDIASHN(CLUZ. S5 MEHFREMZREILIT DT EICKD. BRENEDITFETHESR
1BIE EBFIREBORET - AIEN TR Z DD, EV LRBEDF#ZASHCL TN,

Figure 1 (a) STEM image of
twisted bilayer WTe, with 0°
twist angle. Schematics of a
possible W atom arrangement
in two layers are overlaid.
Reprinted with permission
from [1]. Copyright 2023
American Chemical Society.
(b) STM image of InSb(111)A
surface after Sn deposition
and annealing, revealing
moiré-like structure.
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fREAY>, NROZHILEFREEFA I DT /(A ADBEREICDVWTASKEREEDIIENTE, HEHARK
EUTORSBEEMNESNIZ [1-3]. BEERIC. vdW #EiFEE U TIEHEREEABICAREZ D IRTHE
FBBEARTHDa-In,Se; [CDVWTE. ZH2 (EEHKR) FTOERTEIHEREANOMENEH. HEMRFKE
LT, zofEEHKAICUF UIZEEISEDFHMCEARINULE [4].

A2 DEMDKERE LU TIE. TMDCs DR TEHEIATHINE E A LRV 2M #EED WS, DR BB &R
BT EBIEEZROE UM EATZ. ELZEHTHD 2M-WS,; (F. K ZzSOEEREEBKR LU
BICKETAA—HL—23>93TRELTREEZEDZ. K1 (TRI LIS, EfRICHRINUBE
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Figure 1 Tri-axial anisotropy of superconducting transitions under magnetic fields in 2M-WS; single crystals. (a)-
(c) Magnetic fields parallel to the a-, b-, and c-axes, respectively. (d) Temperature dependence of the upper critical
fields H.> (solid lines: fitting curves based on the two-gap model).
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ZHEIC, S BV LB TOBSHHCER LS DB F - MERERUT /A XDBIRNIIF CE D,

COABICE, FEFAS/NN—DBRNZERF/ T, KEET ST I (CHITDHUETZIR?®. 72X TMDC 2

WZEBTF - KT /\A R TSXEDHNREEA UIZFENT) A ADIFR SRR HE (CBER D BA T,

I
| Cathods

Figure 1 (a) Strain-tuning of Moire pattern in the stacked TMDC structure. Top panel shows the samples on flexible
substrates, and bottom panel indicates the continuous change of piezo-AFM images. (b) Optical image of light-
emitting device based on the stacked TMDC structure and its EL image.

(2023 FEDOEFAHEATTE]
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[1]H. Ou, Y. Miyata, J. Pu, T. Takenobu et al., lon-gel-based light-emitting devices using transition metal dichalcogenides
and hexagonal boron nitride heterostructures, Jpn. J. Appl. Phys. 62, SC1026 (2023).
[2] R. Natsui, Y.-C. Lin, J. Pu, T. Takenobu, S. Okada, K. Suenaga, R. Saito, Y. Miyata et al., Vapor-phase indium
intercalation in van der waals nanofibers of atomically thin WeTee wires, ACS Nano 17, 5561 (2023).
[3] Y. Tanaka, S. Ito, J. Liu, H. Ou, H. Tanaka, J. Pu, A. Ikeno, T. Hatakeyama, T. Takenobu, Solution-processable
ultrapure-blue light-emitting electrochemical cells, Adv. Opt. Mater. 11, 2301119 (2023).
[4]Y. Oshima, T. Takenobu, J. Pu, T. Kusamoto ef al., A memristive oscillator, Adv. Phys. Res., 2300117 (2023).
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2023 FE(E. (1) Au/MoSe, FEERT / IBEDTIFS D HFE EMABEINSF/F=OX (BHG - &S
G HEMR). (2) I35Tx> - ES—{bh—RF /E@EZRAVWALFEL P — (B G - IE G HEH
7). ) TMDAFOF /#BEZRAVWVISXESFRIRILF—ZH (BEHG - 5# G - RYEREAR). (4)
Au/MoS, iEEF / #EiEx AVVEHAERIGS AT ADOEE (BEH G - 518 G) REZRLICHFTEIT DI
TMD EADE T/ BIEDIEEN® TMD ANFOEEZERUNAZEE (CHIE U TR Mz EF U,

FAKERE LTI, CVD AR ULTE MoSe, EICEF/ TOv UiEE=/ER L. Fano HIENFREIN TS
CERIASMNCTDEEBIC. MBEINY A FZOANY —OTSXEEICEDWTREMEIDZE
ZBASHMC U (Fig. 1(a), (b)), E/z. WSey/MoS; AT O EDR UNA%ZE SRR EDRIMFE
ZRAETDCEICKDEBCRBEED. EBREETOREERCEFBGESRE (CRUNABKEENGD
EEBASMNCUTE. (Fig. 1(c), (d)). Fleo A"NFTOF/EELIC 1 nm ED ALO;BZNTLTET /1g&E%=
YER LT (Fig. 1(e)). EBREEFOREXZ/\—TILHRICELD 10 B8RRI D ENTETHDIIEZRS
MUz (Fig. 1(f))e XFL>TIL—DAAMERIGZE Au/MOS, IE(CKDILERT B ECRKRIIUTE.

(b) s

Intensity a.u.

? o N T Wﬁm
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Figure 1 (a) SEM image of Au/MoSe, nanostructures. (¢) Autocorrelation trace of Au/MoSe; nanostructures. (c) A
schematic illustration of Au/WSe>/MoS; heteronanostructures. (d) Polarization dependence of second harmonic
intensity of MoS,, WSes, and WSe/MoS, heterostructures. (¢) SEM image of Au/AlO3//WSe/MoS,
heterostructures. (f) Photoluminescence spectra of WSe»/MoS; and Au/Al,O3//WSe2/MoS; heterostructures

(2023 FEORIBAHEATTE]
&P (A01). ZH(A02). S1&E(A03). E(A04). KF(A05). HE(AOS)
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[17 H. Takeuchi, K. Imaeda, S. Ryuzaki, K. Ueno, Exploring hybrid states and their ultrafast dynamics in exciton-plasmon
strong coupling systems, J. Phys. Chem. C, 10.1021/acs.jpcc.3¢08299(2024).
[2] C.-H. Huang, Y.-C. Lee, T. Kudo, X. Shi, K. Ueno, T. Sugiyama, H. Misawa, H. Masuhara, Uni-directional optical
swarming of gold nanoparticles on lithographically fabricated gold nanopatterns, J. Phys. Chem. C, 127, 19044(2023).
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2022~2023 FEE(CHFTT. (1) 2RFT/EIREEE SnS (CHITD/VULONEENMRDEEE. (2) 50
PRI COBFAEE(E WO, FZBk(C LD n B WSe, D p B, (3) Nb-doped MoS, E—f&EsmE A k> 5L FET
DEIESESE. IREZPILCHTRZITDOIE. BEFIC. 2 <DIESARHERBEIATTE & DHBEMRFTEIEDTZ,

FRAMRELVUT, NEBS2R)L FET (TFET) DEMERSEC DUV CERIAT D, 2D-TFET (MEHEENENE
EREBERNAF SN TV, AFTOREAEREOREERNDEADZHIIFFEDFENESN T
R\, AR T(E. A—fEROEANTOEEZ AT D & T TFET #WEZiidr/z. HIE n-MoS,/ZfE p*-
MoS, #&&eh\572d TFET 7/\ARZ/ER L (K a). ERTOY A A— REFHD/ (v I45 — MNBG)IKIFMHE(C
HPNT. B/ 177 ZAICEMEMDETT (NDR trend) A &ERILTZ (K b). CDTEMS type 1T/ RS
AR MERESNTWBZERDND. Fio. BRICBITD Ip-Vec IFECHWNT(H ¢). SBEMFHENF
EAERNCENS, RREMERDOEN - BRRESEMBEEBHETETIEE/NEL SEDONAFOFRHEIFTE
S CAEMHRIRERE(OEVWVEDEEZS5ND. BEKD. p*-MoS, ZFIF UIzE—4 — MNA—fEREN
AFOCHBWT, REEMMMER SNIZ TFET itz R LTz,
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Figure (a) Schematic and photograph of 1L n-MoS2/multilayer p*- MoS2 TFET. (b) Diode properties of the
homojunction Nb-doped MoS: TFET at different Vsgs and 300 K. (c) Temperature dependence of transfer
characteristics at /'p = 2 V (reverse bias) (20, 30, 50, 80, 100, 150, and 300 K). Inset: SS as a function of
temperature.
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[1] Y.-R. Chang, R. Nanae, S. Kitamura, T. Nishimura, H. Wang, Y. Xiang, K. Shinokita, K. Matsuda, T. Taniguchi,
K. Watanabe, K. Nagashio, "Shift current photovoltaics based on a noncentrosymmetric phase in in-plane ferroelectric
SnS", Adv. Mater., 35,2301172(2023).
[2] R. Kato, H. Uchiyama, T. Nishimura, K. Ueno, T. Taniguchi, K. Watanabe, E. Chen, K. Nagashio, "p-type
conversion of WS;and WSe; by position-selective oxidation doping and its application in top gate transistors", ACS
appl. mater. interfaces, 15, 26977(2023).
[3] S. Ngamprapawat, J. Kawase, T. Nishimura, K. Watanabe, T. Taniguchi, K. Nagashio, " From /#-BN to graphene:
characterizations of hybrid carbon-doped 4#-BN for applications in electronic and optoelectronic devices",
Adv. Electronic Mater., 2300083(2023).
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HD—=IR>F ) Fa1—T ERPFOEDF ) AT —ILOEEEEDER EENZRVWZBESERE-Z1—3 /L=
v ND—20RIt. BROUTN-O2>E1—FTa > IN\DICHDHAKRZHHEL. CNETICH—RF)
Fa1—-TBRULFE L HCHIFTDI VY —EOER & TNEAVZ 1 BB BEDITEBZENDFRID
KR ERITOTER, 2023 FE (X, U/ —FEICHBEBRDFRAT—ILOATEIDRIEEEIEL. XEV
AR E U TR SN AN RO D F EEDODBREDEREARE DO DFEERN—RF /) Fa1—TED
BEBEDRE. BLUENSOHBEBEROE#RZRLICHTREIT D12,

AR ER—MRF ) F21—TEFHICNHERDRRMPTHD. CNSOMBZERET D & EBEEE)
PHIERRIR ERLIMBEERZET D EEX BN, BFATVEOHEEST /(A AOERICAF TRETE
I DEEFRDOFEIPNNE TH D, AAFR TE AL I BHSDERK UIE AN R B KLULHERIR T v =R Kk
AXRARZN(TIVAORR R EFER D —RF ) F1—TOHEBERZASHCT DD, TNSDIEE
BEZBEDH—RF I/ F1-TBENS X (Fig. 1(a))ZitfFL. TOEBSMNRFEREANRE, TDiE
R, DIAOQRRRZ DN A—ROF ) Fa1-TICFrvUFPZR-TITBE. TOEEDPR-ETEEN
TIVAORNR R DXRIGICHF T D EREZRH UTZ(Fig. 1(b)). CODRKEIRFRI DIz, TJILAOX
NAR>ET ST I OESHEEICH U TEENESIERTEZTV (ALY MES). 37120745
VIRDIFILF—NITILVAORIR D DELKIBF(ICL D> TEILT D EMNRESNTZ.

S&(E. D—AR>F ) F1—TREOBEBRERICLDANAR S DIEIERIRE TR (CHE T D. 1T,
REBFROBNAN R FFEARDIEECH—RF ) F 1 —TNDEMHFECDVWTIRFT L. AEUBED
EiI=BIET .

(a) (b) m";
o 1w
——= _*_ ' “_,,: Irimting
A waERYaY, o f ‘
Qe ZiP b r | o
N/ o7y Ll q "]
Sumanene 3= nene L R ] C,r ) )
{132 ) {244 M) o F SR E A\

1 F 10"

——, ——, X

Gty Y R0,
S/ N/ b 10

G, Bl e I -
“W4OF “W4OF F . R O sumanene

Fi F2 6 o Wl
{48 oM) {40 =M) {56 M) ~

. , ) wef

PN AT A TIAUS

00 nm 't
0

» F Fl—sumanene

BG(Ti/Au) g

Wyl =100100 «m

I Fésumanene

Vas(V)
Figure 1 Carbon nanotube thin-film transistors with sumanene and various types of fluorinated sumanene. (a)
Schematic device structure and molecular structures. (b) Ip-Vgs characteristics.

(2023 FEDORIEAHEATTE]
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[1] T. Shingu, H. Uchiyama, T. Watanabe, Y. Ohno, Electrochemical reservoir computing based on surface-functionalized
carbon nanotubes, Carbon, 214, 118344 (2023).
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2023 FEBEIEHESE. (1) 2.5 R cMEBEDERK. (2) 2.5 X c)BEORZBEEEMEME & LU TDICARR
ExPILCHATRET > 2. ENICHEBAREMAREIC. BREZSH 1-5 nmEEDF /ILx2EBI330>5TT
CENMEBUEEDI S II>SA 005774 (GLG) WIS T2 CRFAFH THERL
rEEDES—{bikE (Fig.1(a)) DiRE=EIToZ. Fie. BIEADRRENSEMERR 2.5 RITMBIDiE
HEZT . CNICHUTCEBRIEFAERITD CETHITESHDOSELZESDH D ENTET .

FRERELTIE. T—=FI)b. ST EBLOEHMRBEEEZRRAANICEAUZETILGLG (LTS
DF TEEICKD. GLG DHEFER TV A AFAZREEICNETICEZI TVWEBIRKIDBREXE/IERCK
DBEDTFRL., BROBACKIDEL DT TILZEMNEDFHTIZIR/N> ROERKICKDEDNETHD
ERASHNCTEZENEIFBENS (Fig.1(b)) 'e TNICKDBIMEDT _ABABMNDEEESILT
BDIENTE,

Ffz. GLGBEZEME U TA > E—F > XEZERAIDCEICELD, FRUDAA A EMERE LT
BUWEBEDF N LA A ABARIGOEE(E TRILT—% 53.7 - 58.9 k] molt CEH TS, COEE
I\—RH—RTHESNTLS 72 kI mol' BBELDE/NEL. GLG ZERCANDEF NIDALALA
EBHOKBERERENEFSND T EERLTND 2%

T5(C. ES—{biRZRBIEMAEREZBUIE S ZBRCHAIET DT E T, Fig.1(0)([TRT £ D (TEEDEBZRLIC
BRIDL. CNETHEEELRDTCULE, £2EHREUFIOLAA A EREME U THAVWCIEEDERERE DD
RICLDFEBRELEATE . TNEEBICRBEBEBMDETHESNES —{LiksEN 1000 mAh gt
DEtoBFEHRRIE. SISEEDEINE EEICEENENMENT I EEHSHNCTET .

: (b) E-IGLG(Iargel)
—— E-GLG(small)
— L-GLG
— K-GLG

—— Graphite

DOS/ a.u.

El 20k WD13mm SS50 x2,200 100 m — —
GLG300sheetKOH-CD-HCI-500°C 2095 Jun 23, 2023

-2 -1 0 1 2
Energy vs. Ef / eV

Figure 1 (a) A structure model of pillared carbon. (b) Density of states for the various GLG models without
intercalated anions. The samples of E-GLG(large), E-GLG(small), L-GLG and K-GLG are GLG with four pairs of
ether groups (Ci360s), a pair of ether groups (Ci4202), a lactone group (Ci3302Hs), and a ketone group (C1410Ha),
respectively. (¢) SEM image of a dense pillared carbon film.

(2023 FEDORIEAHEATTE]
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[1] J. Inamoto, A. Inoo, Y. Matsuo, Elucidating the origin of the low anion intercalation potential of graphene-like
graphite: A DFT Study, J. Phys. Chem. C, 127, 9481 (2023).
[2] J. Inamoto, K. Aga, A. Inoo, Y. Matsuo, Kinetic analysis of sodium-ion intercalation reaction into graphene-like
graphite by electrochemical impedance spectroscopy, J. Electrochem. Soc., 170, 060550 (2023).
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ARET(E. ZHERIEE/ Y- %2ETIREED 2. 5 XTI LT, E—REE ST —IREF
FEEBWDZET. FEDOWE BT 2B/ 5 - DEaBHNNRIERCEFIREEZ LA T DRTFDERZ
HESHTWND, 2023 FE(CHUWT. 4 DOBBEES A HILIT TR (TMD : WS2. MoS2. WSe2. MoSe
2) ZMRIC, BFREDOFTERY —HR(CERUEB/\Y— > DFERZEITOIc. RU—MX(E, 2/ED
EfE - ERFEEED 2. 5RTMAHIH U T, 1[BBE 2 BEDEBMEDY S UE TEERB URZIRIER
NI DE—RIBHEZEML. BONTHREZRBEDIDZIEBNEZBMUIZ ETER U, N
D —HRORA b Z BNZEIICS A LAERENRA XREICKDEEB/ (P REBZ B L. N1 XFxiE
{EDEMERIREEUTE. 524 AERERA ARBEDZNZNICDVWTHIIIC 20 BIDBERERBEL. &
ADNRY —fRZIFDOEE/ (Y — 2 (CRIET DFE TOMHIFRREH LR LI E B, N1 AREB(EDAN
23 BEFERLKRB/N\S—2(CEET D ENTRETH D EN DM oIz,

Fe. BBABEEIT S I LI >TESNET—FZHNDCET. EPLMIBICAETS 2. 5 8 cii)
RECORETHDIEEZIBNDENS. BEFIIL—T (A04) EOHBMAFRERIALIZ. 4 DDEBRERES
AHILITFA R (TMD : WS2. MoS2. WSe2. MoSez2) DEFE - EfEfEE (2/8) ZMHRIC. I5ULICK
DETVEOZADBESZMT L. R+ XERiEL TENZRICREDRERTE T LR S BEET Y MHEEDIR
SNZEESH TS,
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Figure 1. (a) Relationship between band gap and Berry curvature. (b) Random search and (c) Bayesian

optimization of stacking pattern search for maximum Berry curvature.
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[2]. K. Kato, Efficient search for stacking patterns in van der waals heterostructures using bayesian optimization, The
66th Fullerenes-Nanotubes-Graphene General Symposium, March 2024.
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2022~2023 FEICMNIT. (1) BREBVIABEEESY 1 HILI5 T R(TMD)DAIKE (2) 72X
RICHEREDREZERTR E &2 LT Z T o 1o, BERFIC. %< DOMEBAHEMAFERE(CTX X TMD mEilnizits
7o T, FEIAEMTTEER (CHEE LTz, SBIBROMARSE (CLDMRIEREM ESERTI EDRHEE
T. HRFEDBEAZTEDDCENTEREEBIC, —BIDOKRREFHX(CDRMN D,

FREBELTIE RBEEBEALURLETIR TMD (CHUTHBRARZREUBE(C. HE(PL)RENE
UKIBRIDI\EZRH UK (Fig.1). CNETXX TMD FEOHIEBEER(CIZ. RIEEEHNHBRTET 1
NEUTESHNIIEFRALTVWREDEEZ TS, FeZoMICHE. YRIRERIG %’iﬁ:ﬁ%’l‘i@ﬁﬁﬁ@"
T DGEA B EE IR BORF(CRIN Uz, RBBECKDERUEEBZMILE Y IF>(MoS,) 2R ARE
LR DR (h-BN)D L ICHEEL TR UIE/\v U5 — RBIDEFRIRE NS XA U T, WRXRA{EDI
HD H, TS ATBE EEREBEERFEETAZ. ARBEIT DI LR "ZDH"TROIBRUITO>IEHER. T5X

N (CHVWBRIEERFUNE UK ELTDICL2RE U, 5%, BLICHI L TODXRFNRZDHER
EHFENE DT ET. VRRIERIGICHED RISHABOFMRANEGF CED, o, HAMAFREL TR
A TMD FFEDEMRZEMN (TEAITD2ET. XX TMD XoO—-I)LDEIRKICAKRIIUE[1]. &5I(C.
MoS, > /F1—TDRIMES % Se (CTVTRZAELT B ET. YRR F/Fa1—T (MoSSe) DRI ICHRT
HHTHRIIUIZ[2],
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Figure 1 Typical normalized PL intensity (Ipi/Is;) profiles of (i) TMD + defect, (ii) Janus TMD, (iii) Janus TMD +
defect during various gas exposure (Hz, N2, O2)).
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[2] Y. Nakanishi, S. Furusawa, Y. Sato, T. Tanaka, Y. Yomogida, K. Yanagi, W. Zhang, H. Nakajo, S. Aoki, T. Kato, K.
Suenaga, Y. Miyata, Structural diversity of single-walled transition metal dichalcogenide nanotubes grown via template
reaction, Adv. Mater., 35, 2306631 (2023).
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KRBT DERONNEARMF 55
EEDHEZRABLZ. 300°CH
BB ORI XRD HIERERE
ZNEN Fig. 1(3)BKY 1(b)(C
R, MNEAFIELEE L. IIEED
GeH 002 DEIFHIEHNEAEEA o
(CEFZTRLTWBZERNEKL 10 20 30 40 10. . 2I0. . I3Iol I4I0I .5I0I . Islol
HHB. COBHFMEDZLEE Difiraction angle 26 (deg.) Diffraction angle 26 (deg.)
EIEERED 10%Ha/N IS L. KR Figure 1 XRD 20/® scans Figure 2 XRD 260/ scan

BBt DRZE T SHEAIL TUL\D, obtained from various GeH obtained from a CaSi, layer
[HILS A UHA R(CaSi,)E La);ers onthe)(llfi) S(ljlbsgrz[e: (@) grown on Si (111) substrates.
cfore and (b) after de-hydrogen That for the Si substrate is also

ROEKRD JUAEWHITN] & anngaling at 300 °C in a vacuum shown for comparison.
IS Si(111)EUR E(CAam Lz ambient
RSO X #RE 26/ A+ > DfER% Fig. 2 (TR 9 . 6R-CaSi, 006, 0012, 0015, 0018 [CIREENS
BB (C B — N EBRlE Nz, 6R-CaSi, 0012 DE—IfEHS cEEEEH LIz 3/ULY (3.060
nm) ([CXUT 0.2%ASMENESNIZ. THIE 6R-CaSi, BlEE Si BARORICFEET IRFIRAIYVF

(~4%) [CHRT D EEZBND. BEMHEEETHELEZECS, ND—T794—(F 9.6 uV/cmK?
ETATHRRICLENRD LRVMETH o 12t (RERBIERICBNT I A /> RSV IRROT -y {55 DEKX
NESNZCEZRRB U,

Casl, 00 18 ]

Log Intensity (arb. units)
L
Log Intensity (arb. units)

Ge(111) sub.
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materials: energy harvesting application & 2D crystal synthesizing, 14th International Workshop on New Group IV
Semiconductor Nanoelectronics, Sendai (Japan), I-05, 2023/12/14-15 (3345F:8/8).
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2023 FE(F. BRPZEDFZEILT >0 Ov I EUTEESFTREEZN Ul TR cEB b 7T
IR ECKD, EBRICENZD FERIIBZMATLIAE Rzt T2 2B E U THRAZE
&1z (Figure la), MAXTHEMARKICEDINT., BV FEIIEZIF DLILERAEEERN L T /ATGM
BEERETDZECEKD. DFEHINCEDHEEEZRIKR T D EEBIE L. EARNICE. HAR
BFE UTZIEdFR b S E W OB F (Chem. Sci. 2018, 9, 7614) =IRIREILFT /OjD‘JOCL/_C\ Z
NERIEFRAEDETEHEAERRICZERT T ECED. I\ ZHLRDZRTS — MEENTERB L
2D-MOF fE@RZ RIS ERTET D EZBESH(C U (Figure 1b). \ZHLMESERR T D/NARZET
IBAZADF v ET 4 —REBRLUTHD. TDFv¥ EFTa —AICEZHRADFRBMY 1 MHIERESNTULDS
CEMNS, BNEDFERIIBE U THET D ENEFENL, TITETEIHFRI X M FEEREAICE
ALfeECB. SR FARBRE U (FER (CHEZE(CHLY T D SNV EESR X SRETRIEREXDBASH
Efxofz (Figure 10). Ffo. SHSFLEMEMERIII DI EICKD,. K2D-MOF B EESHTER/D &
A AFM RIEIR E X DR ENTZ,

COMICE. HARETHEMREULENLD FiSEZE I 3RABAERELS ISR Metal-
macrocycle framework (MMF) (Acc. Chem. Res. 2020, 53, 632) ([CDWT. Tt A04 RFITIL—TF D

HEAMFRZT LT 2022 FE(CRIFMERIRMGEREITCENTERED. KEEICSWTIE AL BB
DI —T EDHBEIAKRIC KD T, MMF RIBHEROERGEEVCESCEEAEREZIRT ITDEEEBIC. 5
T I IR EDTIRTMB EDEEIC DN T DRI Z DT,

(a)

- ZRTRBIE
TR

RRpzHF

(b) | T
N= jJAU( $ y (X X
b STV N ; / e by )
2D-MOF . A e TFARRF
\ s 4 BRI

Figure 1. Concept of this study and its specific example. (a) Two-dimensional self-assembly of macrocyclic hollow
building blocks to form 2D materials with unique interlayer nanospaces for guest arrangement. (b) The formation
of a 2D-MOF by the reaction of an asymmetric tritopic ligand and silver salts. (c) A guest arrangement structure in
the 2D-MOF determined by single-crystal X-ray diffraction analysis.
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BEZBEICHFT TEDT SR EEZ . KFE/EICELD T2 RTRICRY hD—oELIETL—A
T —7/J (Hydrogen-bonded organic framework: HOF) &8 & LT 2.5 Rc¥EDRIKICEDBA TS
2o 2023 FE(E EL>DFT bSHILREEFER (CP-Py) @ 2 XuKzREERY hD—2 (B 1a) A
&8 UJz HOF WA D F DA - Bt (C K> TR DI (CIBERL I D EZBSMC Uz, ZERICE
BENIDBAESF (00N> E>: DCB) DOt EIREICKD. CP-Py-1 & CP-Py-2 D 2 DDAZAER
THPNRBEZLZESI SR L. BEIITSIC CP-Py-3 ANERTFNCEILLTDZEEZBHULUE (B
le), HEINRERIE. NS5 3 DORREDBEZ EiEER X #SRESHT (SXRD) [CL>THSMCLZC L
THhd. TORER. AIFMKREESDRR CREE (R 1c) ([CNX T, t)bﬂ‘i#ijlz)bgwﬁaf’mk?é
EEZEARDZER (BUNHND) HK HOF OIBISEZIMMEDEFE THDI T EE[/FELE (K 1b),
BIEEAS (CH VW CHREREEBIEEN —BN/MBEZ (b ZgE(CLTLWD ZEEHABMN IR 2 (K 1d)o Z
NSDERIE. FTUWEIKEIA HOF ZHFE T CODEANIRIMRZ5X 2EDTH D,

EIefh(TE. CP-Py DEEBRATSH D, J4 MOV IREEBEI IS ROSAFILEL > FEARZEH
WT. BERD 2 KTKRIEERY NDO—OhEE Uz HOF ORBEZIZER UTZ[2]. FEZIAMNSA HOF (&a]
FAAZBEOUTEITA MOZIVIRIGERESRMDTEN. KDXBRECOETFHENSVEFAZRD
C EIC KD TRBRDEEEHEE (C K DHIEEMDEIR HOF iMBETE D LHiFEND.

(a) (b) distortion twisting bending
o Sila et acala=sve =g
A0
¥ O @ OzH) {torsion) @ (twist) tg (bent)

(c) (d) 0-
= O . HO Y OH
association N, dissociation H'Oy—@-@{}“

[0}

- Q O C.f’_f# C ol
O H-Q 7\ H o CH-m
} O S-n o)’_©_; HO ¥ o) wn CH--0

a ejr-c CP-Py-3

Figure 1 Flexible HOF composed of CP-Py. (a) Schematic representation of the framework. (b) Structural factors
providing flexibility of the framework: distortion of the peripheral arm and twisting and bending of the H-bonded
dimer of the carboxy groups. (c) Reversible H-bonding formation and dissociation. (d) Robust stacked structural
motif. (e) Crystal structures of CP-Py-1(DCB), CP-Py-2(DCB) and CP-Py-3.

) CP-Py-1(DCB) M CP-Py-2(DCB)
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[1] T. Hashimoto, R. Oketani, I. Hisaki ef al., Statically and dynamically flexible hydrogen-bonded frameworks based on
4,5,9,10-Tetrakis(4-carboxyphenyl) pyrene, Chem. Commun., 59, 7224 (2023).
[2] Y. Yamaguchi, K. Kasuya, R. Oketani, I. Hisaki, Construction of hydrogen-bonded crystalline frameworks using
tetrakis(carboxyphenyl) dimethyl-dihydropyrene derivative, Chem. Lett., 52, 542 (2023).
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AR TIE. IS5 TT>A° MoS, REDEFRBMBIDIEE(C LD THEMRESNDREFEET LiBIETFIRDY)
M7z, ERARYDFIREREDFETHEMNICHETIFEDHEZBIEL TS, 2023 FE(E. (1)
EYVARRN2BI ST I OEBERE(CKDVHERECH 1TV X NAEKREE (2) ZEBYAAN 2
J& h-BN DSY>DHICKDIBRESHR. IREDHTRZRLCITDOE. Fle. BEIGREFEAKR T, HEFES
WBREAES E(CEM UERTFBMBIOUE— N R—-ETHIHIOMT TE—EDKRRENESN TS,

VEEERE (Sl =M=, BBV A RN 2BISTIIVICDVWT, EBHVIARBICLBISVYI ST M
([CHANzEC B, BEAEKREER RE T DERNMESNI[1]. FEIED G E—R2D E—RODARY
ML D hZFAXREECA. Fig. 1 (Q)ITRI LDIC. BEAECK D TERDIFHZRIERMNESNI.
BEAEN 20°L EORPTEERE(CELD G E—RIFZHENDST MF. 2D E— RAMEREEEAIIC 5 cm™
FEST TR, —A. 5~20°TE. BEHOEEEZITTG, 2D E— REBITEBEBAIC 10ecm T FES
JhUM. F2. 0~5°TlE G 2D E— RECERBAIICKELSS T NI IERMNAESNZ. BEAEIC
KODEBDHENIAKELENLT R EERULTVBN, FHIBRADZZXAGFIARRATE S,

Ffo. BEEDWREES L (CERUEREFEMPNDUE— K R—-ETHIHOIATTE. Fig. 1 (b)ICR
I LSIC. h-BN FfilE (B> TILE(SEARZSBDOC &) DEHFM 20 nm BUTF ORISR THEFEMRICK
BDUE—FR-EINRNMBEE(CHSNDZENDN DIz, —AT. BHNARESRBIER-E>TDRH
EHNELRRBIMN, & h-BN AP TERMNEMR SN TVND ZENREBENDHERERD TS,

(a) b)
ORI,
HEN Sttt ins
oo T T ey s b 4| SSSEEEE
,/// 5*- bt bt m = —— ﬂ
— . .
- 2680 28 i -
& 2670+ S2f ]
L5 L ,gi‘ 4 -
Bef. Aft.
2 26601 | o o | ¥ | . X
a L} 5~20° 1F ]
- ® X 20~28° i
2650 ® ¥ 28~30°
I 1 | ) . 0 , I I | I | |
1565 1570 1575 711580 1585 0 10 20 30 40 50 60
o peakiom) h-BN thickness (hm)

Figure 1 (a) Energy plots of the 2D-G peak for air-suspended twisted bilayer graphene before (in red) and after (in

blue) gallium (Ga) metal deposition. Data were collected from various holes in a transmission electron microscopy

(TEM) grid, with each color representing measurements from holes exhibiting different stacking angles (b) Carrier

density ratio of MoS, on up and down polarization domain region depending on the h-BN spacer thickness.

(2023 FEDOREAHEHATTE]
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[1] S. Mouri et.al., The 66 th Fullerens-Nanotubes Graphene General Synposium (2024).
[2] K. Rong et.al., NMC 2023 (2023).
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2023 FE (L. 2.5 RTBBEES 1 HILITFA RF_JF1—T (TMDCNT) DRI EZDWiEREHh(C
M9 3MRESS(CEBS B, E4AMICE. (1)2.5 %% TMDCNT DAR—R &2 3/\E#E TMDCNT, (2)
27323 TMDCNT ZE#EEL=A50 NT. (3)TMDC XX NT. (4)TMDCNT ([CHF B EANRIER
HEMR, FICHIDIMAREITOIZ

(VEMESI DI RFT>F ) DAV ZRFIBRARE UTER 10 nm FZEO/NERE WSNT 2855 L. €D/
MCLD. WigOaoF ./ TA7H5 WSNT HMESNBARIRIEZBE SN UZ[2].  (2)MOSNT - WS,NT
TR ESND3FEAENTONT Z2E/& LU (Fig. 1a). CDEFHREIFICEKD (Fig. 1b). #HAIN'%EX 100 nm @D
AT—)LTE—RAATHD., FEDHAS U+ T NT ZEKT dEmBEHR THDIZEZHESMNCL
7Zo [1]1 (3B WSeoNT EAR—R (TR X WSSeNT Z&R L. EELS ITE(C & 37 X RIBEDHEIEE
R(CKD (Fig. 1c,1d). YRXZANT DERERIETDEEBIC. SIYOIYVETREICKD, ¥roOx
— NLDY7 XX NT OERNEIEEIRC EZEEIE LT, (4) TR UZEMR E(C TMDCNT Z228E L. €
DIEFHNFINE (BEZSFHERFEE (SHG)) DiEE & TMDCNT Digia & DIEEZE ANz, /NERE NT (CH
L\T SHG MMi&Erg 9 DEmNESNe—A T, SHG B NT OFERMEICHBMEKEFIT DS EM DD, SEMRLE
ARICHHEREDES DEHDRVERNZEANSZENBETH D LR LR,

AARE (L, SBEHDS < DA 4 ([CHR— RERRWE, 7R TMDCNT /> REtE (BH G). TMDCNT
DIKFRFEERIS (B8 G). TMDC 77X X NT D&Rk (h0#E G). TMDCNT DyFE4F4EHE (FHE G) 1R E.
TRIAWATRZESDH D ENTE T,

(a) \ | (d)

- - f“"’"vsc.. A

Figure 1 Creation of 2.5D transition metal dichalcogenide nanotubes. (a,b) Transmission electron microscope
(TEM) image (a) and its fast Fourier transform (FFT) image (b) of small-diameter transition metal
dichalcogenide heteronanotubes. (c,d) Electron energy-loss spectroscope (EELS) mapping of small-diameter
Janus transition metal dichalcogenide nanotubes.

(2023 FEDORIEAHEATTE]
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Miyata, K. Yanagi, Semiconducting transition metal dichalcogenide heteronanotubes with controlled outer-wall structures,
Nano Lett., 23, 10103 (2023).
[2] Md A. Rahman, Y. Yomogida, A. Ahad, K. Ueji, M. Nagano, A. Thara, H. Nishidome, M. Omoto, S. Saito, Y. Miyata,
Y. Gao, S. Okada, K. Yanagi, Synthesis and optical properties of WS2 nanotubes with relatively small diameters, Sci.
Rep., 13, 16959 (2023).
[3] Y. Nakanishi, S. Furusawa, Y. Sato, T. Tanaka, Y. Yomogida, K. Yanagi, W. Zhang, H. Nakajo, S. Aoki, T. Kato, K.
Suenaga, Y. Miyata, Structural diversity of single-walled transition metal dichalcogenide nanotubes grown via template
reaction, Adv. Mater., 35, 2306631 (2023).
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2023 FE(CHVTIE. (1) 2022 FEICIIB EITMEBET VY DX BEiERRERERE (C KDL U D A
(GasS). L >AtH YD (GaSe) . L AL > >/ (InSe) %’fnaadﬂ’ﬁ  (2) fEEZESERXREL (CVT)
[CRBDETETERERERBYT 1 HILI5 T R(TMDC) BEfEGRDIER. (3) GasS =/ \v J 7 &, F&{Kk TMDC
%?V*Jbﬁt?%%ﬁxﬂ% bS>2 R4S (FET) 0)4’E*”Cﬁ|$aﬂﬂﬁ (4) 2022 FECFRUZERTO—

RB(CKD FET EERFF4HEHE. (5) GaSe BHiEGRDITESHSRPINBILIR(C LD XE. EVLVD ZIATE
%ﬁjto Flz. FRUZESHRIE TMDC, GaS FDHERAN Z AR FERFRE (CIRE L. HEAF
ZHHEL Tz, —BIOHBRFRMRIIHIRERC DN > TS,

FRKERELUTIE. F9 GasS #/\w IJ7EE LT MoS, FrRILEE SiO, F— MEBARDE (CIEA L
FET(Fig. 1(a))mEnERttz. HPREEZZEX CAELIZET S, HRICHULT ON B RL 1 > EiRDE
MEBHEDR ENER SN, UL GaS DIFEAICKD T, SiO, REDM O AFEDEE(CKDF U

PHEN D DEEMFI SN EZREL TS, —ATERICSVTE. Fig. 1(b)ITRI LD I(C FET 1mE
BFHECERERERTFTUSINE SN, Nk, GaS/\y I 7EDERMEHDWIIAEPICHFTE T DhiE KRR
(CHRIDEBRMSYI(CLOTERI D, £LEZXSND. SK(F GasS HiERDMRFEMNED. BREOD
WM&V ——)LAUBR E(CL > TMERMBZE R . EXFTUSINBLTINE DRI ZEDD,

GaSe EifEmDT X TS, BSk LTz GaSe EifsaREZMESTE I T 900 CITHNE L ZatsHT DN
TSNP HAEZITOIEECA. Fig. 1(0)ICRT KD ICHEMIR GaS, GaSe E(FERIRDANRT NLHES
Nz, £z, S & Se NS FAITREUTE GaS,SerRBDANRT MLEBRRD TR ENS, VRXX
{EORIRMNEAFCTE D, SEREHBEBIROT XL, RUOFHH/IMESRETOIERNMREIEESH T,

(a) (b) (c)
40
D1 S1S2 D2 1 : -
= f 294K, atmosphere —
230 . p=15.5cm2Vs B
MoS, % — <
rl 2 § 20 294K, high vacuum )
GaS/ Sio, & p=tascmins 2 B ) -
E ]
. g1 " 17K, high vacuum E | ay GaSe annealed inS
ptt Si 5 ’ 5
H=21.2cm?Vs £
0 3 2
4 o

GaSe

_G -40 30 -20 -10 O 10 20 30 40
At
100 150 200 250 300 350 400 450 500

Gate Voltage Vg [V]

MoS, on GaS (GaS : 21 nm, MoS, : 7nm)

Raman shift (cm-1)

Figure 1 (a) Schematic diagram of a MoS; FET with a GaS buffer layer. (b) Transfer characteristics of the MoS»
FET with a GaS buffer layer measured at 294 K and 17 K. (c) A Raman spectrum of the GaSe surface annealed in

a sulfur atmosphere at 900 °C. Raman spectra of pure GaS and GaSe surfaces are also shown.
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2023 FE(F. ARKEXEDORE (CHVWEREDRELZ T D2REND D ICicsd. FEDHIFE(CEREDOEIE
L(CHZ<ORFEZEEIK L&Dz, IDURRE - Bi b EiFzEHDD. (1) E@RkEECELD1.5-
2. 5IRTTIEDRMFE S HEEERIR. (2) TIRTTREBRODIHEEERER. ZE(CITD1z. CNSDRFRZEDD(C
B0, B—RIEBHE(CKDETIRERNT. ZRES (CRIEBBEDOFER. BREBNHEE(LRIZE(hBN)
DFEPHEMS,. VAR NMEBY S I 1 OHBHRHIR ETHAWZIE EABFIC, KRS NAERTHRIET
BIRE. ZLDOBEBRHREATE EDERAFRZEHBL. —BPDORRIEEHIC DR D,

FREEELUTE, 2 RaoEBEESLUONTORECSVWTI\L—Je—-—L 2 RDEllELIzCE &
— REFADHICELDTY RNVIREEEBAIUZC & BEE - BIMEENNLEDRFR & ERENADIGHRR
ENVD B, Figure 1(a)-(d)(C(E. hBN/MoSe,/hBN HEEEED T A4 ML= w72 X (PL)DRAAKFIEZ R
T, 1> MMEAFM Fv T (CKBIBEIC KD TEFINILTERRIRAZ S DBDEERLUIZC ETHD.
FIEEADIRA(CXT T D PL sBEDRBAMLEENSKEFD/\L—O—-L >R (F. FREZEMEUHE EZ
STROVGERTENRLS, NNL—JE—-L>RE@MEES 10 NIEETHOz. D2 &lFE N\L—dke—
L>RZEHBRLUTOWRIERNHEBDIAY T 1 TRV EZRLTND. —F. WSe,/MoSe;, W X NM&
BrzRAWCEDLBRFTEREORS R UIzECS. /\L—OE—L >R E 2-3 BN Tundcen
Dholz. BV UVEERBRFINRETH DN, CORTICKDIEMDERILICE>TTOE—L > XN
FlEN T AIEEEN D D, E/z. Figure 1(e)lC(E. hBN/WS,/hBN D5 — hEFARGI AR ML ERT .
BEORE I S ARTIE /A X(TEBENTVWSIRILF—FEET. PEEMESNESNIZ. CDINRYD
MU, e FH LUEEMETD 2s RREICKDEDE UTLLBIRTEE. COFEE. BFABENSD
BONFIEEZEFAITDIFEELUTSHE1.5-2. 5 R cBEORRICERTH3 EEZ 5N,

(b) 90 (e) \ \
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TZEfE) (F. FEECRENGE L. EENEOREBIE - BTERDEVCKLST REMERMARNIEE L
DHBREKZ LD, EEMBED—BOREKENIEZSISHED LHFEND. COZEX DT, 2023 FE
(& (1) CVD B AEE hBN &R EARRSETZ VO, BIEZFI A UIZ R EEIE DA & (2)BEfERA (T L —
DERZE Y DHMER hBN EARKRS B VO, BIRICKDEBEENR A v F2I7/) A XDFEZITD
Zo

FRERELUTE A0L EBTIL—T LD CVD THRESEB/ZAEE hBN ZHHEUEIZE. VO, BIRZ K
RSB TEM IV Y R ENRBHERS U, SBREBEFIHEMIEE AV CFEREFHREHERICEKD. hBN & VO, i'H
NTIEYASvILERICHD I LZRET DIERERI. =5IC A0S NEFIIL—T EDHBFAFICKD.
VO,/hBN RELZERBEDE—RIEFTEZITD TLVZIZLVE, VO, & hBN ORI T—8D VIAA> & B A A
S (BESL) AAVEETABRIEYFS—MNICE SN, TOMDOREIESEDEBNVI 7> FI)L
T—ILAEEZB U CWDHIZRFREETILZRELE (B 1(a)). F2A0L-E2T/IL—TX0H#anz
LW, BICHEBRIL IR 2320 h-B &R LA VO ERZEMA L. IBRZEVE 10pm OF v v Iz
BI D i FEMRENS UERFBRIENANYFIT/I\A R (H1(c)) &2k UEBRIEFR Y F> 07
ELECE, BREUOEER EICHEAR UL\ X(K 1(b))[CEEL T, &)\ 77 X MRisk T/ VR X

Ay FOERILE (Fig.1(d)). F(CTL—IRFEHCENWTERNERITDICKD. a1 —)LIIE(C
K DIBFIEEDHINE VO, RAAZ DHEZEEMMBEN (CFHRESNZcH EEZS5ND, CVD BiE hBN 5&E
EANBRRSBRIZ VO, BRI LA UIER2ZEHEVR. AR FTOEEEENEICEREEXSND.

WiO,/hBN without boundary WOLhBMN with boundary

(b)

______

‘77"""”'7—’”*5; T .I}/&&é«r?}'/@e?ﬁ)ﬁ'ﬁ (d) v
=LY . RERFEOR —Higher order Epitaxy Oy =

Ly g ] 8 Gwelgery o %

Figure 1 (a) Schematic illustration of ionic functional oxide/ van der Waals h-BN hetero-interface. (b) Optical
microscope image of VO/hBN two terminal resistive switch device without hBN single crystal flake boundary, (c)
Optical microscope image of the device with the flake boundary. (d) Current -Voltage curve for the VO»/hBN two
terminal resistive switch devices with/without hBN single crystal flake boundary.

(2023 FEDORIEAHEAFTE]
FB2(A01). B4B(A01). /NEF(AOS)

(2023 FEDHRNIMATTAR]
[1] H. Tanaka, et al, Heterostructuring functional oxides and two-dimensional material toward transferable electronics,
Invited Talk, the 13th International Conference on Advanced Materials and Devices ICAMD?2023), Korea

L
72 : 2023 e



LN\ SFI3(2027) FEF EEREHRE(A)
=§_‘ 2 5RTYERIZE: .
e AT EICEIITCYERED) (S5 T T

5. 5 AAFUAR

AO031t

2. 5 IRTTIBEIARD D ik FE
(7343

A2 HIE
=ia RE
Hl 07z
Lin Yung-Chang

73 . 2023

VAN
==

-—_e=

25D Materials



EHEI O—J BEMiRZERAVE 2. 5 RcIEOEIR &5l
A HR (RRAFAZRMASAISMEHFN)
WRIGHE : 25 58 (AL)

E-mail: ysugimoto@k.u-tokyo.ac.jp

ST (ESIRFAN/N\ZHLRICES U ZRTMETH D, "FE. S U2 (FZOENTEEFIIEICK
DEEZEDHTVND, SUTSICRBARZTRESELRE. COEBFMEBEERZRENICELSE
52 2.5 RTMEEHRT ENTE AATRDY -5y bEUE. 2 U2 (FEEBSZH > TL\DTZs.,
JRFRAT—IVICH T DERLGEERENIEB(CH UV, T T, S0 [RFEDEMIEE(AFM)ZRNT, ZrB;
EDS VL ZRFRT—ILTEHREL. BEHETERETRO R—E2TDOMRERN,

AR T, BEEERE CTIFI DERBZRASN AFM ZARWZ. Si BiRED ZrB, BEZEEEZE
FTMEAT D E(CEOT, BmERIUEIZFR UL, INFTOEARTO—TJTEHMIR C(F. ZERIC
BV SIRERFUNMRR=NTLEM S TZA SE. BVWSIRFEEHT. UL ZIBRT D2ETD Si[RF
ZAFM (CXOTEHEIDCL(CHINUZ. B 1 (E2UtE> D AFM MiveE, BEABEEIER(CEDUVZE
HICKDBONIBEETILTHD. BEET/ILE ARMFZL<KBRUTED, U OBEETILN
EUWC EZER T DI ENTER. ARMEKTIE. SUVSIREFERV SIRFEORTDEN, FTETHES
NIZBEDLD/NELEFHIENTE D ZNHEDREENESNTZIRETHD. AFM DFREHC KD T, SiRF
MEHMUCTWDZENREBEND, =51, DS UEZ(C Sn RFERESEEABEAERUT, SilRF
& Sn ZEFHXBITE DS EZMENSDIE. TLUT. AFM OREH LR EDIEFR—ES N ZFHRILTZ, TORR.
Si RF & Sn RFEDRADIEFER/ENDENCED T, WEZRECHNTEDZ LMD, 22Ut
S THRARERETRZRESE LI ULV 2.5 Koo BZAIR U CEHl 9 &N DMz,

£
KEAM
CEEeoo0e0
EBTH b QOO 0OO0O
SUSELE OOOOOO_I_.

Figure 1 AFM topographic images and DFT optimized structure models of silicene on ZrB,. Lateral and vertical
positions of individual Si atoms are compared.
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2023 FEBS|EHETT S — MIRIOEE S AISEEDORBRICDONT., MEMRZED TWIEBRRE
SALF ) LEEER(SECCM) ([C K BESULFEA A -2 D &7 o1z, BARNICIE. /X oO0—)UigEwr
URABIEZE I D)L 5 MR DWT. i EKRRBERIG (HER) MRS Mz L1z,

ZEHRIIL—T . METIL—ThSiREWIZIZVW T o0 UEED MoSSe (CDULVT. SECCM [CLD
BRUIEZEA A2 0T OIEERZR 1 (a)[RT . Xo0O—)LUTE MoSSe Dt Tral\H E RIEMZEIER
FRCENTER, Feo UZTVRAA—=TMRILIARI—=(CLD, T/ Ro0O0—-)UiEEE. BEEMEL
BUHER EMEN DD CENDH Dz CNETHDIRETEEHE HER JEH(ICHBEMN DD Z EMNTESN
THD. 7/ ZAoO0—-ILDERPBEICKT USRS R EZSEIHE L TLSFETHD.

BT IL— TSIV EZWET J URAEIED MoS, Tld, XHRET DT/ UR OIEHEE nm T
HdeH. BFREREDETIEFHANBEERD, €T, MBRARLUTELT/ EXRY ho/EEEZER
FTBDZET, FEBN 30 nmBITDFJ ERY hEERUTEHRIICER Uz, (B1b). SECCM ([CKD. 15
300 nm (FEDFJ IR D HER SEEEIRZI D ENTE, e, TYSEHR TEVEEEE=ZERT D
CENTEZ, F/URDBEE. TIRICHITILY ZEBHDLEENFUVZSH,. HER DFIRM QRS
ETHDENRD. S FRBEXRMEOZEE E HER SFHOBEMBRCEALU CHERABI D FETHD.

PRI H B TIE. HEREEICEREHT, S5 E MoS, +/UR ., Mg - EHSEVTIXRF S
— b EHSEDILVAT A NFFa-T. dESEDIILVITFA NI OSREI—, dLESEHILTT
T+~ IS RIBEARDETAIZITD TULI\D,

UZFRA—=TRILIZA R —

(a) 22
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Fig. 1 SECCM HER current images on (a) MoSSe nanoscroll and (b) MoS; nanoribbon.
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7 REOE - BREEENTHETIELREZ ST 21— E U THVWERBRES -—EUIL IR
SHRIFRAT(TDTR)ZEMEL T, 2023 FEICHVTIE, (1)ZHEE MoS, 4 EREFRECH T DEL - EfE#XD
HHBIDARRA, (2)EEM TDTR JADHEL & G GRIR FERERE (CH SRR EE. (3) BXUELFHNFEZS
BV JRELCHSITIRIAvF, BREZRLICHARZITORL. Tz, BHEFBHRIEEFREOREIE,
BREBSY A DI A R ) F1—TERE VD IZEBAHEHR R EED,

%n%ﬂ@ﬁk%(ILX—F@LD_Caﬁéo (1) y%EIEIE MOSZ4 ﬁ%*ﬁ}:b %U)J:(L_E ﬁﬁ’&ﬁﬂ%iﬂm
Ee,/m@*ﬁl%?]’iﬂﬁbb‘(;bto MR BRI EZFEIF(CEHRIREE THD CEZFEL. REDHYTUST
ZHZETVZ—VUSJICIDRMNICESTE. MEOHEBZIASN U, ERINGFTETED. ]RE. #
Y?ﬂnf‘ﬁﬁ—qﬂtaﬁ%(ﬁgl(al) (@2)). (2) EFERANDOT X TEMIMX EBREDOHmEZHAIREE S
2R, B TDTR EHAIROBEREZITV. ARy b A X 10umIZTEHAIRIEEIRS RT LAZIBEL. 2/E
188 Uz EfEER MoS, DERMRB{BZ RERIRE TH D - &= UIZ(Figl (b)), (3) BEMRUNT—EWRE
LT, BRIEZER-E>JICKD, BEXOZANEE D 2B, HEHICRIKE SRNDBEI(C
955, BMREERZAVANSZEICKD, - hEBEDST b R—ILR—E>2YD) [CLDRELE
EXNERSND C EZRE UE(Figl(c)).

GZ. (MS/m?)

(al)pox 10° 5.50 X 10° 1.00x10° (32)

20 — 20

- (MW/m?K)

Phase(deg.)

exp
therm
=
|
o
——
o
I
=

—=—Pristine —'—VC=-1 4V

G

}—0—4
T
G (MW/m?K

L
L 4
C%

g

T

14 = VG=-09\." -—V =18V

F—V =12V

12 L - G L 1

1%10™° 1x10° 1x10°*
Time (s)

0.3 04 05 0.6
G2 (MS/m?) 1005

Figure 1 (al) Correlatlon between experimental (theoretical) thermal conductance Gt h e rm (GHe L) and electrical

conductance G p (G,5%,Y across 4 layered MoS,, and their cross-sectional TEM image (a2). (b) The laser spot in
micro—Au—TDTR measurements (c) TDTR signal on conducting polymer (PBTTT) as a function of gate voltage V.
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ANBHAFR T EBSZBEETIEMIEE (scanning transmission electron microscopy. STEM) &AL
T. 2.5 R eMEBERZFEDAA > FT—XD—DTHD R/ ERORZ(CEITDIARZET O . 8B
FHRICH U TIFFBERRZBI ST >ZHANT. BREISIBASNIEA AN FOEFIEMIRIC K DHHH
BEHRZITV. LT 2BED1A>F—H5> MCDWTDOMRRZEDT,

(1) |EEUTF> (MoCls) t2igftiEx (FeCly) 'REDERRBIRILYD

(2) HUD LA (K). ILEZD LA (Rb). 2T (Cs) REDTVILAVUER

PRIBADEHDHERBEIAFRE DR N CKD. CVD ERUIEAAEBEOEMED BT S I T > ZRANTIHERLRR
DFRAADA A= —23>%FTV\. STEM BIRIGEULEY > TV EERIDICENTSEZ, &5
(L. [REEBEEZ STEM [CKDIENREBRRZITDOCET. CNETTFAUSNBH D IEHFICRBEDER
([CRIh LTz,

MoCls ZER U1 > 45—l —>3> Tl EBREITRZELESNIZAEEN MoCls TIFIR< MoCl; TH D
EERBASMNCUTZ. &5(1C. ZDOMoChLiBEICIA. FI—RREI-—IRIBEERHEICENTEE
(Figure 1a) [1]. —A. VILAUERBDA>F—HL—>3>Tld ZRBISTI>DERICIEASTNZT
ILHUEBHE—IRFEDIEET(FIR. AAREFIE (hep) BEZEDOEDTVILAVUEBEIE CTHDZ
EEBHURZ. SNEEED7 LAY EBOENBEREEY TEANSN TR D IZiBETHD. 577
A bDA2F—HL—>3 > TEERHICHER L TL\D. CN5IE Nature Communications [CE/E S,
BHECDIEZTIVAVEBDA I —HAL—>a>DEH=EEL. iR >F—-AL—>3a>EFTI)ILE
BRI D ENTE/ (Figure 1b,c) [2].

AR (E. BRB3DPBFTEVEMIMZEIFI DA /=R H U TESNIZRRETHD. SBOETSRDIER
EEBIC NYFU—REGANOEMEIFINDIEDTHD.

MoClg | Traalar o e e e v v e v e
Bilayer graphene:... £

- =5
u‘ﬂﬂ‘ i Q090w |5
¢l 25 S "
a b 200D (=]
Substrate Mo:sClyg Faasanprsen. L O

Figure 1 (a) Experimental setup for MoCls intercalation in BLG. The discovered intercalated structures are MoCls,
MosClip and MoCl. (b) STEM image of Cs intercalation in BLG showing honeycomb lattice. (c) The atomic
structure illustrated the intercalated structure as a bilayer form of Cs showing a superdense CsCs2Cs structure.
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AER=IVBIRYOITILS 291 MBIREDAE S EEEdLE LA EY NOZORBRRD LU,
SUEXIRROHAIATZ KR & U T, MMEYIREZ ORBRIANZITo TS/, ATJOZ T U T 2.5 Rt
ME(CHBEDAEEERRZIFERL. FITUWAEHEZHRE I D EEBIELTVD. TNETERD
iR ENSRERR ZIRE U TIESE, HEMFRZED TS, KT, H)I(A04)h Stz ZiRciE
BEMRA-In,Se; [CHWNT. 2HEBEE BRIBELVWOBEEBHE(CKFUZEERSZEHAL[1]. =5(1C(&F
ZE R BRI E DN (SRR U723 U LS EX IR SR OS2 B1E U CHERR ZHEITTUL D,

2023 FE(FFEE U TEHAR)MER UTcERER R TERRNATOBE(CH VT ATORICD
MFREDINICER UZERAEZIMAR (TI/IL> 1451 > HR) Oz B U TR EESD TS/,
KaMBERUIZHSAZE D DR ERAVZERES A A — O Fig. 1(a)]ld. ANTOR@MTELS
IFILS 254 R ERIRMICEAITE 3. EMIC. Fig. 1(b),(c)I[TTRI LDIC. WS, & MoS, DAFO
FREICBVWTER (B1H) (CISEULTELSIHD—BDRESHMNERAETNTC. FESNTZESOMIEREIRZ AREA
IR, FRLTIRIREERZ =ZH(A02) E# I U TESH TS,

COMICH. MEEBA0L)DRHIDEE, PAZAME(CHITBDIRES NOZORERBRERIBUZ. VXY
BEAWZZAE>S FOZORT)\A ADEREIERFINRVNKLDTH D, KEEENEZND.

HeNe Laser, 632.8 nm, 5 mW

(@) = HWP
Polarizer  gajanced detector

BS High pass
Wollaston filter
prism

100

(pear) g

Ref. out

Objective Lock-in
lens amplifier i

Y X Signal out I
O v
L xyz stage Ref. in

= I Current source

z

-100

Figure 1 Measurement of charge-spin conversion effect (Edelstein effect) at WS»/MoS; interface using magneto-
optical Kerr effect imaging. (a) Schematic illustration of measurement setup. Electrically induced Kerr signals are
selectively detected using a lock-in amplifier. (b) Photograph of a WS»/MoS; device. The yellow area denotes Au
pads for electrical contact. (c) Two-dimensional image of Kerr angle.
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AMAFERETIE. 2 RB KU 2.5 RMEBICHITDETFRERED MROSHI VS Z RRE (TR T
BCET. EFMHOERFEBABRCEMRIDEEEIC. IRILF—/I\—RZAFTa 2 ITF A RIREFHL
WY BF T /)M RO T7 AT 7 =R Rd 2 EEBNET D, 5IC. 2.5 RTBEICHITDHFR
BT RAE > ERBIRCIBRNICHRT T D2 ET. RESRDERESIHL. TRILF—DREDFNKE - B
FFI\ A RZHKETT D ECHD.

2023 FE (& ROGHRNRESNIZTRTREMB THIET T ZL >Ry hDJ—J(BPN)ICEBL. £
DETFIREE MROZSHIVFEZFRITL. 5L T4 hZv UERADAEMOa N ZIRK Uz, BPN
F. 95712 ERULKRRBERFOHFINSRDIDRTMETH D, MER., RBR, NBRZSOD1_-_—7
RIERBEEIFD. TDESD. \ZHLEBEDI S I EFFEED MNROS—HERD, FH4lE BPND
FEERAEE (CED GEREERZRANT., BFIRESIUY Y OMBAZSERTUIZ. B 1(a), (b)ITRT &K
SICTEEORYEIIRILE— v,y E2EBL. VLIBES XU BEOIT Y SEEEHDFT /UK
FEIE®D BPN (CDWTHRTUTc. CDESE . 7Ry ETLE(Y /y) IS U T RO H)BER N L B, F/e.
1(Q)FF/URABEDITRILF =) REB LS T DY IMETHD. IFDOEFERIETRUE
NROZHILIY IREN. BIREOY W IAIBICER U TWD C ENERTE D, 5I1C. Ty iRRE
EOIREEZMAAENE T, [TyvZDIv>] EUTHIRT D I—F—REBOHRAZMHEHFALIE[1]. £
o RARBRRZE E(C. MROZSHILI A b v OfEROEET Z1TIA D 12[2].

COMCE. BREEE/ DILITFA RRICH T DIFFHEAFICENR(CEE T DEUERENIREBITRD
TWD. Ffz, fEEA /I —EDOHEAKZRMLU. ZEET HexNet (CHIFDEFIREMRALREEITAD
TWB., &5IC. TRl /> — hOETFIREFENT S EAHR(CEET DR, BLURT—U T
([CLDRABED ZIEAMOBEFEOMAE[3]zEMmMUT.
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Figure 1 (a) Lattice structure of two-dimensional biphenylene network (BPN). (b) Edge structure of BPN lattice:
(upper) zigzag (lower) armchair edges. The eclipses indicate Wannier centers. (¢) Energy band structures and with
the corresponding Zak phases: (upper) zigzag BPN nanoribbons (lower) armchair BPN nanoribbons.
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J7 7LD =)L AHEERATHRE VTR TME (. BARIBDOEEZ KE K EX T ([CERIDHEXT AL
Bz MOMBECLERTES(CHIIEITE D, AARTE. T7 2T ILD—)ILABIRYERFBE DETIREED,
‘fuaa’fﬁx_(uiﬁb BENBEECEDVWIE—RIBEEFREHEZERL. BZ2EBRICERDERET/\1

 BBNRAES NOZORT)\A ANDIGAN AR UL WMIBEORRESH /DS, EFRNICEIR
m%éﬁﬁd)/\/ RIBIEHS KUERXRFFECDOWVWT, EEREFIERR (EER—ILIR. BEERIL>OX S
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Figure 1 (a) The crystal structure of BiTel, newly discovered P63/mmc phase, (b) calculated band structure around
the Fermi level [1].
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2 RTEBRMEZ SR CHRAICIEE L. MRIESREFEUTCORRMNBAFEINTLD, 2023 FE
(F. A0l BB CERR SN TS h-BN 1 FeNi XRH L (CIRE UIEBEDRAR F8 sz —RIETE CTH
ARfzoe TITTIE h-BN [CINIX TS T 1> Z2RE S B IBESERERICEHE L 2. STEETI/ILZR 1(a)(C. 2K
TOERMENIRE U TULVRLWRD7IR FeNi REIDOREAAL L) LT — ERETREMDOBEGFRZRANIERE
1(b)ITRT . RNFPIRKRMECTIE. Ni:Fe DLEN 1:3 DIBENRELZE CHDC. RIC. h-BN RIS T T
SRIRESEIBRO 1 RFHZDDEETRILF—2ZE 1(c). (d)([TRY. RFBEE h-BN DIFEEFE N R
FHXRAFEFOBE L, BEFHNEEE 2EBEFOBELIC. 5 T1>0DBE(E CREFARARFRUEESE
2 EBRFDELICRE UBENZEETCHOIE. IREIR/ILFT—(F. Fe fARLEMEX D LIERAL. REET
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2o S, INSDIEEICHT L () (b)
TIEERSETE TR EKFE :
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ZFHMI T D FETHD.
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=5I(C. A02 IR TITHONT
WD 2 R TERBERAES LT
D VO, tEEBEZ#HT L. h-BN
t@Fh-BNOAVI>F—>3 ; 7O on Znd8rd

0 20 40 60 80 100 20 40 60 80 100
> RRTEDEE(C VO, fEmm Ratio of Ni (%) Ratio of Ni (%)

COMBAFRIBSN. 957 Figure 1 (a) Computational model for h-BN/FeNi interface, (b) formati

- i . . igure 1 (a) Computational model for h- eNi interface, ormation
T2 ETEEEACHREFRD energy of bare FeNi surface, (c) adsorption energy of h-BN/FeNi interface,
mOCEMDh o, and (d) adsorption energy of graphene/FeNi interface.
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[FFEME (FMERDFEBKR(CFIRVNVENTZRFRZEB L TH D, AEEOPTHMIETHDITIAILY - Ik
e DIEERIRZR (C L DFTRRRT /A RICAMNF CEZ2EDD. ERDICAIL - ERCIEIRBE L TH D,
AIAFR(E, D—RAPEICHT U THIZR+0.5 RxDESZEAINT D ECKDTTINAILY - FRIMNEHEE
EERRKU. B - BRERFAEDRIFRICEZBENET D, ERNSICHAFEFTZ —RBEICDRSZET,
FEFEMERIZEDETFOHOE U TOREGIES., FITUT, BRREDTSAILY - FRINGTAIZSEIGAIATT
BICEALULTWZELS ZEBETEILTE D, EgAHEmRFTRZEEmUI,

2023 FET(E. BBIIL—T EOHBEARICKD., BREANEEI S I1>7T—TDHEEICLDTINIL
W - FAMBIREF & TOERILIGEZER Uz (Fig. 1) [1]. EBIIL—T THERUIEIS I > %F %A
WT. BARECTAA=—DOTAERITOIZ. AOBICH UTARBHEDIRE (\wor—TEONTND
REEZIETE) TH. FEAIRNDOFABIC K> THEN EIFETE DS L&, FRbBE. BBEXNS TRUZ. N
(XS DIEIRBURDIIT(C DR BDRERTH D FMEDH. FARCRE DS I AR —T L XKEET S
JIBEORREENL. ZRILERNRFCTED. T, oL — R FEMEELUTH—RF/Fa
—JCLBTINAILY - TN UAREFITLU TESDE [2,3],

LAREOH THRERNGHAICEE LT, IWARDIL—T EDRAMREEHEUE. ILARTIL—TTERL
7= BN/VOL, AT OEE(CKT U, HIRARED T J RT—IVIRNDHA A= >0 % AW T I OORGEE TDIR
AAFZHREDOERAZ 1T D Iz EBERAERIIZ TRIEDEBVWANRE SN, RES SRDIMARZED TL\D,

Graphene/PEN
E l
Figure 1 a, Photograph of the graphene terahertz (THz) sensor on a PEN substrate. b, Materials enclosed in an
envelope (metal blade and a piece of paper) used for THz imaging. ¢, THz transmission image of the envelope at a

wavelength of 577 um. d, Photograph of a large-area imager based on 5 x 5 graphene array on a four-inch PEN
substrate.
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(CKB PLEBEDZLO. VO, hSoEREEx>Z Figure 1 (a) Optical image and (b) PL intensity map of h-BN/MoS»/

- e . _ VOz2 van der Waals heterostructures at 350 K.
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