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2-13 YHREEBEEITES

PIVERZ I B U 723 AT 7 3 & DA IR FE i I 72 (A) 23 & [R] CRifig 3 2
W& <, BRI O WIFE N A &2 HFIIL DR R EHeA ATt LR L sfIsfE o
CFY R ERE® 2 i, YEREOF Y L aEEEY 2 HREOBBlT s e %
HEY & LBIERKICRAfE L T 3,

% 15 [ Rl A Wt e 2

HEF: 2021 411 H 26 H~27 H

R A 4

https://www.rs.tus.ac.jp/ryoikioudan/2021/index.html

FEIRER DB [ 54EFE O FRINGEI 2> © DFfEH | PRI T R ICD
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HE(To 72,
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Feillk v v a v [RouEobRIC X 2 REME O ERREL | o
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https://www.tanso.org/contents/event/conf2022/index.html
ABEIE A 5 A01 B4R, A0S KEFABAFH % 1T - 7=,

55 70 MG Y B R RIS

VRV Y L MERITTHEID 73 4 Z IS H O Befi#im |

HEF : 202343 A 15 H
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27 . 2021-2022




m HE

AO013f : 2.5 RTHEEFHEDIZHOMELIR (MEHAIST)
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Fek A S DFTIZ et e stE
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sTEMERF(CKL D 2.5 R cIEDMEET EHITERZA
FH & (FEXFHEMER)
HzxEENE Al R (RAL) - & & (FAL)

E-mail: sokada@comas-tsukuba.jp

2021~2022 FEICMNITT. (1) 2.5 TEDIBRIYIE & U TORIEEEZ D IZ i E R FEEDE
et MR AT D 1o, $(C sp’ IRFREFESHN' D5 BENSIRDIRY ND—IWE. REOTSD
I >R DBEZHDREEITOIZ. (2)ET5(C. BLADEFBWMEN SRS, AEINTO//REEEIEE.
RESGICHANTOESBEDEFIHE. FHCERERENILIT ALEMNTOBEDEFMEDESIESE
Rk EERER(C K DE A=A
ShMCUTz. (3)IIR T, fEiAD
HEMAFKE LT, EERRERICHTT
DEMmERN. (. TR —
EEFIBEOEH RN S DT =
TR0,
FRAERELTIE 2BISD
I EBHIRDRIEKRES T
SZa L > (CyuHi) B iRdiE
ML EYIDOYIEERET & YD RZER
ZITV\, SEMBRNIMRO T
—JIRBFNEZBEIDELZ
BASMNMC LTz, SRns, 57
IVEROIZZ1L>0EE
ZHHT B ECKD. £/ TE
DISTTVICBF/EILES
fFIDZENTIRETH D, FAIC

HWNWTC, OS5 L>DFDEcH
RELRIEREZEATZ=L(C ) Fig 1 (a) A geometric structure of superlattice consisting of strips of
s ~ . bilayer graphene where corannulene is alternately arranged in convex
KD FBFIABICHNT. BTS  and concave with quadruple periodicity. Red, blue, gray, and pink balls
JT Y ETOREER/INY RAS denote C atoms of corannulene molecule with convex arrangement, C
_. o . . atoms of corannulene molecule with concave arrangement, C atoms of
T 2O%EC. p/niRFZIEDIA  bilayer graphene, and H atoms, respectively. Right blue lines indicate a
DT EHNTETH B SRR unit cell. (b) pDOS of corannulene-intercalated bilayer graphene on C
: atoms belonging to the upper layer and lower layer. (c) A schematic band
HICF= Ue(Fig. 1). Nl diagram associated with the Dirac points near the interface between
AS—ALIBFAETIDF corannulene with convex and concave arrangements in bilayer graphene.

HInESEODHE(C K DERR
RTHD,

(2021-2022 FEOHEBHHFEATFE]
EHB(A01). H#H(A01). EBE(A01). NNAEE(#) (A01). FZEH(A01). =H(A02). 1tiE(A02). #AH(A03). #I(A03).
SE(A04). HEF(A04). FEHM(AD4). &FI(A04). &F(A05). KEF(AOS)

(2021-2022 FEDORKRIIRHFTHR]
[1] M. Maruyama, R. Kitaura, S. Okada, et al. Gate-Induced Trans-dimensionality of Carrier Distribution in Bilayer In-
plane Heterosheet of MoS2 and WS: for electronics applications, ACS Appl. Nano Mate. 6, 5434-5439 (2023).
[2] M. Maruyama, S. Okada, All carbon p-n border in bilayer graphene by molecular orientation of intercalated
corannulene, J. Appl. Phys. 131, 134303 (2022).

[3] Y. Gao, S. Okada, Electronic structure of diamond nanowires under an external electric field, Diam. Relat. Mater.
125, 109029 (2022).

33 . 2021-2022 jEEhERES



4. AO01

ZRTMED CVD REA > A—HL—>3>
8 & (WXxEIO-)1 I R—>3>t>5-)

%% & : Pablo Solis Fernandez - iEHT & (BL)
E-mail: h-ago@gic.kyushu-u.ac.jp

2021~2022 F£EICMNTT. (1) 2.5 X TMEDOEILT 4 >0 T OV I ERBDIRTYBEOEREEK.
(2) EBEItMEDTLETDBIS T ADA>F—HL—23>, (3) CVD BOEFHMNELEEL(CKD
2.5 RTMEDEREDHRE. REZHFLICHREITOZ. BRI, Z<OEERNERRRE (IS TT>
1> hBN Ot 17> T, SRIBAHEEF AR E U TOREIGRIZ Uz, SBIERORRE (CKLDIERITEDPE
BOBERAEDHHZE T, MIREHNOBEZEDDZENTSEZ, e, ORTSEARAFTFAPIIL
W ONT AR E EDERHEBAFREHEE L. —BBDORKRR(FFHRX (C DA DTz,

FIRRRE LT, Fe-Ni /R1)LZALZ CVD SEICKDZ/E hBN OEREEREERL. 5T &
BEURL 2.5 RTEEzER L. 5T OTRDFMRMEET/REZBU T, cm LNILTDI ST T > FET
L —D¥tEm SRR I D ENTER (Fig. 1) [1]. TNETD CVD-hBN ZRBLVET/ 1 X (.
ERCTHMNRVIERE(NESRIVUTICEFRIYVIS T4 TESNTULEDR, ARRTEIA NUVISD
« ZFAWT. Z2HO7T /1 RZHtHICFHE L T, K hBN OMRZRT N TS, F£oo SEORME
DINTINT ST T >DF+ U 7BEE(CRIF T HERECIRFEZRDIT,

ZOMICH, EIEAIIN—DFHEEBT, AICs & CuClL,ddA>A—HL—>a>, ZBISTIT>0
VA AMECKE<EEFL, YA RAMENIKRERBEFEAF—HL—23>DEEMERDIEZR
HIcEMNTEE [2].

Figure 1 CVD synthesis of multilayer hBN and the integration with CVD-grown monolayer graphene. (a,b)
Photograph and optical images of large-area, multilayer hBN. (c) Device arrays of graphene/hBN and graphene
channels. (d) Comparison of the carrier mobility of different types of graphene devices.

(2021-2022 FEDOEFHAHFEHATTE]
FIF(A0L). #H(A01). EFI(A0L). BM(A02). FH(A02). MA(A02). HH(A02). FK(A03). FEIE(AO3). 424
(A03). B#8(A03). Lin(A03). F8(A04). L¥F(A05). HE(AOS). SAIZF(AOS). LLUA(AOS)

(2021-2022 FEORRMIAFTHKR]
[1] S. Fukamachi, Y.-C. Lin, K. Suenaga, H. Ago et al., Large-area synthesis and transfer of multilayer hexagonal boron
nitride for enhanced graphene device arrays, Nat. Electron., 6, 126 (2023).
[2]Y. Araki, Y.-C. Lin, R. Matsumoto, K. Suenaga, S. Okada, H. Ago et al., Twist angle-dependent molecular intercalation
and sheet resistance in bilayer graphene, ACS Nano, 16, 14075 (2022).
[3] 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).
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BRSHICED < BZRTBEDEIR
BH ®i§ (KERXFXFRIFHZER)
RFEEHE : BlhxE (RAL)

E-mail: hsakurai@chem.eng.osaka-u.ac.jp

2021~2022 FEE(CMF T, (1) & CGRIR) 2 XcHpE. $F(C MOF, HOF., COF &rA\mlz1=w
N4>F"Curved Starphene”MERKIATR. (2) AN T —Z3FDERKEED nCOF A% (C DUV T,
(3) NUAFYVRIRIDIT ST T ADYBIRE (C KD/ REF v v THIHICRE I DIERATE. ZADIC
ARZEITDIE. REMITUT., BEAFRNE UTRANYR U fEGRICHITSD in-plane motion ZFIF UZEEEILE
FHECDODWTHEMFEZEMUZ[3]. =5(C. MERROMREICANR I DPEOFERZIRM U,

FREREULTIE. FFFEISTI R 2RTMEEER I D LETEEERDIZY MNTCHD. AXRY
= B B8 (CEDEMMIRD RS — T T > "Curved Starphene(c-Starphene)"MEARTI—w MMIHEHT D, [7]-
c-starphene MEM(CHIHTHRINLU I ENEIFESND,

Br 1800 mol% Me;SiCCH
1000 mol% EtMgBr
120 mol% CuBr,
THF,-78°C, 16 h
82%

.Q 1200 mol% 1,3,5-trioxane
6000 mol% HBr
AcOH, 80 °C, 16 h
LT e

M
600 mol% Cp,ZrCl,
1200 mol% BulLi

—_— -

THF, i, 3h
46%

AR mEFEE U BERICIEWNAFTH I OTIANR > & 97%INEKTEIZ, HUW TR Z R 7)L+
ZILEITV, BIERAE 82%INEKTEK T D ENTEE. NI URFEREZRBWETILF > DD FRIR
fEziTolz&EC3. BRORIGICHESE. FERIEZHSEHERIENEITU. [7]-c-starphene FEAMN U
K 46% THBNIZ. CDEMIL— DAV Y NME EFRIICH U TITOBIEEITOIZET, RERSNEE
BIEOFERCERTET D2 ETHD. FIENIICFRRNRIBRIERN FIGE THD ZETH Do

IRTE(E. BBk UTz[7]-c-starphene OEEIEDBRIEZRIT D TH D, BEF(IC. E#h COF Sl/\mEIFTz:5E
bR ZRIELIcE B TH D,

(2021-2022 FEDFEIZAHEFEE]
FIFA(A0L). EB(A01). FEE(A01). A (A01). AKX (A01). EF (A1), EH(A02). FH(A02). HA(A02).
KAE(A03). FEYE(A03). IRIF(AO3). #2A(A03). AZF(AOS)

(2021-2022 FEDHRFKIRATFTHKR]
[1] H. Nakazawa, M. Nakano, Y. Yakiyama, H. Sakurai ef al., Synthesis of Sumanene-fused Acenes, Asian J. Org. Chem.,
11, 20220471 (2022).
[2] M. Li, Y. Yakiyama, T. Akutagawa, H. Sakurai et al., Tuning Dielectric Response by Co-crystallisation of Sumanene
and its Fluorinated Derivative, Chem. Commun., 58, 8950 (2022).
[3]M. Li, J.-Y. Wu, Y. Yakiyama, T. Akutagawa, T. Fukushima, K. Matsuda, H. Sakurai et al., Dielectric Response of 1,1-
Difluorosumanene Caused by an In-Plane Motion, Mater. Chem. Front., 6, 1752 (2022).
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7377 e E (LR D RO RZ DR
g HE (EIMREREEAME - HEmTHE)
HWEBHE &0 4 (AL)

E-mail: WATANABE.Kenji.AML@nims.go.jp

NABELRDZER(hBN)(E. RURERFEERETNSRDIS T 71 hEBIziEREBEZ S DRBIRIE
aMTHhd (Fig.1(a)). 2004 F(CEREBEEICKD ESMEERRMREEEROMER(CHKINL. EDE 2010 £
(COSTI2DEREVTRVLSND E. BEFLNLTOFEEZERL. DTS T > ORENRT S
VILDOWSZEZRER(CHIFITDIEENTEIZENS, IS TI>DOHRSTBRREDILIT A RiR
EDIELZ D 2 RTHEERIRECBIASNESEBMR E UTLA<AVSNTWLND., COBNIZEYEZ 2.5 R
B - MRUSRHICERETIZOHC. BLFEEELLR U TRIDEREDOSWVWSHEMERE(C LD EMEE S
BEERICEDBATND. ERARXY—-XEUVTIRT D ETEZFZAWNCREEZESHEREE (B
CVD ) [CLD. EREEECKDKEUCEHE EERORBEN L (CEERKREZITD. 2 RThkER
TIOEDHICIFERRENDEROTRIESE UTL—YEEZAL TS (Fig.1(b)). CNFETOTHERME
S AT ACBNTRBE SNEERRREFICKDIREIESFS vILkE Uz A RE(ILRDFRBER

OFEREZENEFRE (XPS) PRIEDINEREZAVMREUZHER. RES KUBREAFYIDE DA
NELWCEZRHUZ, INSORFMORARE(EHREFOFERICHET D ENREESEIHD
HADHHSFEEN., SHESMERERMOBEADIEH 218z, T TAFE(F. INETHEALTE
TERREBORMZITD LAKFICEZRZRIFTL. AT —RRIEZERUZ (Fig.1(c)). INBDRE
DBVE(C KD REIEBADKS - EERFEED FOHADEE. MEREE LR U TH 1 HEEDOENER
LTED., FIERRES AT ACEWVWTHRERORBE(LZESHTUND,

Figure 1 (a) Crystal structure of hexagonal boron nitride, (b ) and (¢) Schematics of Laser heated thermal CVD
system for hBN growth.
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L. (WEESHERE(CVD)ICLDmmERBDERK. (2) RUT—ZFA UESHMOME. (3) Em—s
KOBEBATOBEOFR EEBTEXRFEOFHE. /REZROLCHRZTOZ. BFIC. 2 < DOMEHAH
TA3RE (C CVD A TERM LTz TMDC itz 1T\, HEMAFKEHHE L TS, £, Aﬁijzmmﬁﬂn%(L$D
R ENIERROEEHRIOR N ZEB T, —SPOMFTRREDHBIFER(CEN > TS,

FELGRREELUT. ZE TMDC AANTOIFEEDERIRESYAT L /N> R SA A NOBRSENZEIT 5N
3[1]. TMDC OEIANTOIEE(E. PN F 4 A— RO R R)VERNRE NS > SRS (TFET)IREDIGRAM
BFENTLIN. BREICFvr U7 R=TJUENOIERNRE# TH Oz, SE. WSe, ¥ Nb,M0;,S, D
JOULOERNS. RBCKDZRBDI L —OZEREICERU. ZDMMNSZED MoS, Z CVD EEtE3
Z &I UTz(Fig.1a,b). E7=. NbMo;.,S,/ MoS, EIRHES TIE. NSO XIEEDIER S EBHRETS
MDFHMED. I\ RFPSAAS ST AT I SF1T IIIANEELLUIEC EHRENIZ(Fig.1c-e).

COOMBICE. FEEXA > )\ — EDHBAFRZEL T, WeTeg R FHIIRIERAD In BFDA>4F—HL—>3
>[2]. BRUVERDZRSF/F1—T DI EBEE MoS, ./ Fa1—TDER[3]REXEITOT,

Figure 1 (a) Schematic of the growth process and (b) scanning transmission electron microscopy (STEM) image of
an in-plane heterostructure of multilayer TMDCs. Schematics of (c) the device structure and (d) the band diagram
of NbxMo1.«xS> and MoS; in-plane heterostructure. (¢) Current-voltage curves as a function of gate voltage.
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Nanofibers of Atomically Thin WTes Wires, ACS Nano 17, 5561-5569 (2023).
[3] S. Furusawa, Y. Yomogida, K. Yanagi, K. Suenaga, Y. Miyata, et al., Surfactant-Assisted Isolation of Small-Diameter
Boron-Nitride Nanotubes for Molding One-Dimensional van der Waals Heterostructures, ACS Nano 16, 16636—16644
(2022).
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FIAUREHIS h>RIUSEDOEAL (3) YA ARIE WTe, (CBWLWTWY A X ~AEDHIFHIC K B I FRMHEHI4EH
EINS RIBEZH. REZRLICHRZITOIZ. BRI, %< OEBARERRE CIRFEEHRSRMDZIE
Z4TV, tEEAREF AR E U TOREIERE U, BIBEARORTTE N SiEROEME/ (> RIEESTED
BHZEET. MREDZESECEIRTEDDIENTSEZ, Fo. bO> MRF EDEBFHRBIATT GHEE
L. BRRZmIXFERLUI,

FRERELUTIE. EBHEEBRERI M HILITFA ROV IND REFIALT. —EEFHFICHEET
DIEEEFR U TRMBETFH(CHITDIR—ILORIE S RIVHRESR Uz, ZXaiERd LU0 T 7>7ILD
—IVRBSZFBUEY I RILO MAOZORXB RKUOAT IO SNOZOXBEFOEB L IR DMET
HDERNBENKRE, SSICBBEITSTITNCTDIEET., EEERDETOHIE N> RILSREEAIL
12 BT/ RN Q RICHERENT LDz, b RILY A X MAE (CAFFE UTZHIS ~ >R LAERI SNz,
Q suABEDI\> ROEEEZERIRL TS,

VEEEMTCEA 9 DM Cld. Elvacite RUN—ZFERUEAZEE PVC RUR—ZFERUESEZED 2 DOA
U VERE Rt Z R U1z,

Figure 1 Demonstration of flip-over stacking. (a) Five h-BN flakes on a SiO,/Si substrate were picked up by a 100-
um-PVC/PDMS stamp at T=55 °C, starting with the largest and proceeding to sequentially smaller flakes, and
hence (b) an inverse-mountain-like stacked structure was created. (c) The stack was brought into contact with and
(d) transferred to a 15-um-PVC/PDMS stamp at T =100 °C. (e) The 15-um-PVC/PDMS stamp was inverted and (f)
brought into contact with a SiO,/Si substrate before being slowly detached at T=150 °C. (g) The stack was dry-
released on the substrate, and a mountain-like layered h-BN structure was obtained.
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WSe,, Nano Letters 22, 4640 (2022).
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BARORIR(CEITTZ RF— - POCTHDFREEROBSHENT EREMSHE [2]. (3) FAGME/ 85581
DD R A1 2 BER [3] ZH0IED. RS, HRDOWDEDY?, 8 - STERMDREZE &£ (C%
< DIEEBMIAFE & RFARFREEDTZ,

FIRATTARER E U TIE. BHFEEREIECH I DBADTEIDMFREEFIHT DIBHZEZ ENET
5N [1]e ZRFTTHRF+ U 7ERX(CE U IED Fied & UTAD 2 R— 2 BIREF A I 5N TLD. CNE
TZOEHI(E., BHET DnEFBRFEEDIRTA (NU R—2 ) ([CK DTSN TEr. (Fig. 1(a)).
UM URAS. AU ZIR—ANHIBTE 2 BEDOERDWIIMEDE TN ER SN DD E(CEBL (Fig.
1(b)). EBRICNEFELEE7ILFILENSRIEST)ILEMFERRICHBNT, BRIDITVILFILEEEZEZEX
BDZET. O ULEIMEDRERRDEINESND Z EZBSMNCUTE (Fig. 1(c). D2 DDFEEZEHZIC
DUV, BiE&SR hS S RX DR EIER T D & REVILFILZHGS U FTET/I\A ABEBEN 10 8
BES\CENDM D, &AL TRWEOREND FREEEROBITZITD LT, HalE
DEEN. BRTHIET INEFERBBLU7ILTILEROEEERNRET DS EICHRL TS E
ZRE U, AARICKD. SBBECICEFMERZSHEZBIRN(CIEDIEHNAESNZ. SRELDBL
BEENSOSNDBICDWNT, BEHEDESIHIH & DBz ED D,

Figure 1 (a) (top) Layered
herringbone (LHB)-type
molecular  packing. (bottom)
Schematic illustration of the 7-
shaped molecular contact. The 7-
shape contacts are characterized
by glide reflection symmetry. (b)
Schematic  representations  of
distinct glide symmetries in LHB
polymorphs. The glide planes are
perpendicular to the y-axis and x-
axis, as indicated by the purple
dotted lines. (c) Molecular
packing structures of mono-C,-
BTBTs. The left and right panels
show short-chain and long-chain
type polymorphs, respectively.
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[2] S. Matsuoka, K. Ogawa, R. Ono, K. Nikaido, S. Inoue, T. Higashino, M. Tanaka, J. Tsutsumi, R. Kondo, R. Kumai,
H. Matsui, S. Tsuzuki, S. Arai, T. Hasegawa, "Highly stable and isomorphic donor-acceptor stacking in a family of n-type
organic semiconductors of BTBT-TCNQ derivatives", J. Mater. Chem. C 10, 16471 (2022).
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40 . 2021-2022 ;EBRE



4. A02

129—-hb—>3>IckDF /) E-DER
A BE RRISKFIEFHEP)

E-mail: mrika@t-kougei.ac.jp

2021~2022 FECMNIT. (1) ZB~ZBBISTTAD Na 12— HL—33>, (2) ZB~2/E
DS TITIADAISI—HL—33>, (3) ISTT>SA995T71( K (GLG) ADA>F—HL—
3. REZFULICHAREITO/Z. BIFIC. FEIBARRATNED 2.5 KB Y > TILADTILA U EE?
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BRERAND S, ERIEMICIENZEEGEBREDREZIRDT,

FRKRELUTE. JULIBRICIEA>F—HL—>3>UICLK LY Na BVNEBEINEHTIEDZED
STI>THNE. SHMBETHOD TEERLDEA>I—HL—2aMEHFBVW T EMNDh oIz 212U,
“EBUOS T DBEF. KW Ca DA>A—-AL—2a>rECEN Na ([CEUTEIESRTHS
(Fig.1(a))e CNETI ST I ADA A=A -3 > DOBREEISTYRANRT NLUTHER LTV, fEi5
AHBEHAITTEDHICLD . STEM A2 spring8 DS Y= FIFA U7z XRD (CKBiHiiZias T,

GLGNA\DA>AF—AL—>3>([CAULTIE. BRICEA>F—AL—bBUIC<UL) Na Dft, EIAD1 >
H—HL =23 UNERESNTULVRWMG (CEEBLTEA >F—hHL—> a3 >R En/z(Fig.1(b)) . FE7=.
ESRIBEMICEALTE. GLG FEIRELDEAF—HL—2 3> HEBTHIIMENESNIZ. ZZFETD
XRD (> FILOKRGBRBEZ(TATELTLEN, 2022 FEEXRICAKTIERETD XRD BIERELXEA U
DT, SEREKDIEHEIMEEFTZITDOENTES,
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Figure 1 The products of vapor phase intercalations of bi-layer graphene (BLG) and graphene like graphite (GLG).
(a) Raman spectra of intercalated BLGs. (b) XRD patterns of intercalated GLGs.
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B GHARR) O—ifn& UTOREIBRIZUL. BANIC(E. IHEMT ZIR7TTHE TDZERREEFREC
B9 3IERNMESNDEZSFIRFEE. LR TOFICETAR EDRIMZRM L. BN (CHITDATTE
BOBEZEDDZENTE . INSOMFTMRIE. HE. HEAFRE THXDERPZZHEMTZ
EWTED., REELURFCHROARCDLBNADEDLEBNOHND.

FIRRER E U TIE ZIRTTHER MoSe,/WSe, NFTOMBIE(Fig. 1(a)) ([CHEWTHIR T DHFRQNFNIEE
ZXE T DET LMEFREDPZEDY A FIOXCHTIHMENESNIZ. BARNCIE. BACHFSI DN
FHTEE (TS50 K) REFZLUBEFREOLE meV SIRI)ILF—RAIC, XENCTREE (F—0) RETF
LR FIRENFET D EZMASMNC L. Fe. ZOETVLUMEFODIAFZIXIC, F—DREFL
B FIRENRSES L. FAODRERFMREZZE LU TVWDIENDONDIRE. REN(CET LENEFHE
DDETLYIE(CE T DM ZRDIZ(Fig. 1(b)-(d))e TOMICH. TRTHEREBIABIEARCLDIAT
NFOMEZARIK L. WRERME (XJ2) CEEURET LAEEFOFEREZHASHC TS,

Figure 1 (a) Schematic of semiconducting MoSe»/WSe, heterobilayer (upper part). Optical microscope image of
MoSe»/WSe: heterobilayer (lower part), (b) Photoluminescence (PL) decay profiles of moiré exciton as a function
of temperature, (c¢) Temperature dependence of PL intensity, (d) Temperature dependence of PL spectra.
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—S 3N FRER S AT LEIBE U,
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REHC—BTRESNB3ZLERSNN > iesd. HIE. HFMlEfithTHD.

Figure 1 Photograph of experimental setup for in-situ X-ray diffraction experiment of K intercalation of bilayer
graphene.
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FUWFZO LR 2R5T(2D)/ 1R (1D))\ATVy RIEFIBIEZEMK T D EICHRINLE. 5 RBREER
RS BEFIEMIREZAVWTETORRY/ ATy RBIRFBEZMHAL. COFMEN 380K DEETET
BHOEAESR—ILHIRERT ZEZASMIU (B1), {EROBIZRF(FHEFBIRF(CAREIND
KD ARTOMERLTEHRSNTNELRZ. 2 KeE (BR) & 1 XTmE (8IK) ZlEHs»EahE
TZERRRIEEBISE Z R DR T/ \A T Uy RBIRFEERIRENTLRM D 12,

COM(CE. EBRERATRE LT, EMELTCIRNK, SHAE EOHBERFENMEATE D, —EbEHmX E
UCRRTEL[2].

B1 EAMER—IRETIHLVERFREEZRR. (a) EAMER—IVHR. (b)  2D-VS/1D-VS &t
FEEDEESESBEFIRME (STEM [CX DHEE. (c) 2D/1D/\1 T v FERFDETIVE.
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EBYAHILITFA ROYA R MMERBARD/ > REGEVR. ZH0(CHRZITO 1,

BEDBABFINE. B RENIEFBEOHABETRNEH LU WEMBEZET D 2.5 XTWEICHN
TE/N\Y FMEGZHRATEDBHIRRBEFECTHD. ULNL—HT. ABFRECHSIHFEOML, AED
REBUBME, HRDIRHIE WD AR INSTAE LORENS <FET D AARTEEHIIL—T £
BEHAFRZITV. TNSRER EDOHZTARL T 2.5 RaMBED/ > MESEZ AT 2 F E=WIIUZ[2]. =
52, TDFEZANT 2-5 8 WTe, D/ RBIEZEHBIL. BERFENIRIFTAEARBLIZ/N> RBIE
(CBITDBHOBEIFNREVDIHFREFZER L. TOERBRZMHIAT S N TE/2(Fig.1) [3]. IREXTIC,
BREBY A HILITF A ROYA R MEBARDOATOESHK. HitcReEBRiEA ST RFEBE[1]
EDZBEARIR 2.5 RTMED/ > FBEDEEZIT O THD. 2.5 RBITHERBFIREZASHI(C
LT3,

Figure 1 (a) Optical microscope image of the fabricated graphene/WTe,/graphite/h-BN heterostructure sample.
(b) Schematic of the fabricated sample. (c) Upper panels: The optical microscope images of the 2—5-layer WTe»
flakes (white frames) used for ARPES. The red bars represent the 10-mm length. Lower panels: Obtained ARPES
images for 2—5-layer WTe,. The makers (¢) indicate the positions of the intensity peaks at & = 0.
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Nomoto, M. Hirayama, K. Horiba, H. Kumigashira, R. Arita, Y. Iwasa, M. Nakano, and K. Ishizaka, Signature of
topological band crossing in ferromagnetic Cri3NbSe; epitaxial thin film, Phys. Rev. Research, 4, 1.042021 (2022).
[2] S. Masubuchi*, M. Sakano*, Y. Tanaka* (* equally contributed), Y. Wakafuji, T. Yamamoto S. Okazaki, K. Watanabe,
T. Taniguchi, J. Li, H. Ejima, T. Sasagawa, T. Machida, K. Ishizaka, Dry pick-and-flip assembly of van der Waals
heterostructures for microfocus angle-resolved photoemission spectroscopy, Scientific Reports, 12, 10936 (2022).
[3] M. Sakano*, Y. Tanaka*, S. Masubuchi*(* equally contributed), S. Okazaki, T. Nomoto, A. Oshima, K. Watanabe, T.
Taniguchi, R. Arita, T. Sasagawa, T. Machida, K. Ishizaka, Odd-even layer-number effect of valence-band spin splitting
in WTe,, Phys. Rev. Research, 4, 023247 (2022).
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—ARC ZRTMENTEE UTER(IEFHEE UIRWERRR TH D 2o. ERAPOFECEDEED
HANEATER . CORRERRRTOYIBN TSR IR I DAATORWERARERII T D &,
2.5 RBRIZOFIEORIEADKETIREEED 1 DTH D, 2021~2022 FE (L. EFZLWMEREFULIC 2.5
RTYEEF DERIESRERCE DAL, FERERIUTDED THD.

(1) EVLEZR(CHITD RO — : hBN/ZJ ST 1> /hBN &R & T DERL IR IR TTERRRTEF
REESE LU, ZDOEFULEEDTSHICL D TISTZIRDARI MLAIEENZ & 510, BRT
DEFR—IVNREHZNREZB LT, ELRILF—F Y INE 2 Chern B EFENS RO H
IS K> TREO BN C &R UTE. CORRIE 3 RTHEER(CHIRAIAE TS D, AR E(FER
DR TO RO HIVEOREEZD . EFRRICEBN(CFEI DI EZERT.

(2) EPLIAJ>OERETILMETE. BF/I\OREEECTAI VI REEFLEKRICELDTK
SRERZZTD. CCTIEFISTT>/hBN EVLBIETFOENSE T A J > %, BT )L Z2RVWTE
BUk, BaOBDIA )88 <SERESN. FB/I RESDETL IA4 /) RICBERINZ &
FEE'TL IAJ D ERERFEDOENC K> TABBEZIF DI EZPASHCUE. CORBREETLY
BTOMMEREDT A /) BN EEE (RS BERDIIEETET D,

T, WA S MROSH)EFREER(CH T DREIRE, WA RN _BISITIVICHITDETILA
HRELNODZIR. ZRTEEREY > YOIy DREE J—F—IRRBDER. NbSe2 DI 7> 7 )LD —)L
ZARACHBITDIERNAE)\L—318 EASET)IL—T EORBMR) FZ21To7

Figure 1 Moiré pattern in hBN/graphene/hBN trilayer system (left), and its electronic spectrum plotted against the
relative twist angle (right).
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Phys. Rev. B104, 035306 (2021).

48 . 2021-2022 SEBhIRES



4. AO4

SV EH—HMIREFIREERBEIC KD MEFEFIERIL
= BiEF (QREEHER PR FRAR SinB P EIihHFH)

¥ 7& : Antoine Fleurence - B &F - XBE &X (AL)
E-mail: yukikoyt@jaist.ac.jp

2021~2022 FECMNTT, (1) BIERER EICOFREMCHKR LD DL AU L (GaSe) D
LEM. (2) ZRDESILOAZI A (ZrB,) BEDELICKDAFRERDRERFEXEELDIZHD
TSXATBEDEA, (3) EAEBETIEMEE (STEM) T RTMAHIN I DEBEENINZDBEHEOARIE
IREAREAZOIEE &I DRIBOEE. REETDICHAREEDZ. BFIC. REDRFIFREEIRNE S
RBNEBDORNDCKDHBFIBRLS - DRl (BISEFET) & U CHEZAREAFRE DSESRIREAIDE
RE(To/eMh. HLIIEFALRAREC. BEEET CTNRAT D ETEORALICBRER 1%
WIS IT1T>2THDSULEAEMEND Si(111)ER L ZrB, BRI DM ZiT o /2. SERROMTTEN
5. (T, ZERDILIT A RERME ERFEHOREE - SERMIICDOVWTERT ENTE., SEDH
FLEBORE(CDRFTNEZL, Fie, EREEIESEE U T, KEDRRIMNO ZRTHRAR(CEAZEED
AR E DB ZIER L. WA DFEPEFRREDIRCAIITZEECEF U,

BANGRRE LT BELEXINZEOBHRERTHMRETITOLD. Fe, KKRECTOGER
Z3ERFET STEM (CEATDzH(C. FilzlCBEDREER—ILE— X (TIBATIRER _shiNin T AR IERE
TEM i##IR)LS (Fig.1a) ORFEERISHIULEILITKFEL. ZO5EMEAE 200um DU 1> F v (T
TS UEAIILIT T RBIMEZHAWT, AETETOREFRRTIER LI, Ar FRK T TIZORILY(C
SRIDE D32 R]RE(C T 2P 00— TRy O XAEDEMET 7 Uz (Fig.1b,c). IRTE. HMBICSUI>Fv
TORREED TS, MICE. TFA—NLAT—ILD ZrB, BIR LS Ut /A" ARERORAR %
ER T BIeDICEREREEB (CHEC TS AVEEEA T DR ERBEMBNEAIL. e, MHEAETE B
FEEREMR_E TOHEZEL - FERRIREIR IR TR L AL U D I(GaSe) DEZRTEAR K = AiEiEiE GaSel

(Fig.1d) OXFHMEEEHBEFAILS - Dl () FECHWVWTEHAIL., IR TRERB E DBV
BECRNBZCEAFE—RIBSTHERREESDETHSMNI Uz, COMEXRTE. F—RIEBAETT 1SV
2« A—AFREFIRENFAETND TSIV =D LABERENR £ GaSe /\ZHLMEFDRAEDENBETIHEIC
KBDETIRRERTERERDOFRTEEH. GaSe BRODEDEECKINUIZ, COMFRZEFE LB EHAE
EFE(X 2022 F£ 3 BETHRICESETEE LU TRESINZ, TDMICIE. EREEAKICELD. FHz(CIE
FIEFD IV RETR XTI T E(CFEET DT ENSTENSIHSNERD .. YIEDEREEAT[1].

Figure 1 (a) Newly-developed double-tilt 4-electrodes air exposure preventing TEM sample holder for UHR pole
piece from Mel-Build Corporation, (b) Glove box for setting TEM samples under Ar atmosphere and low humidity,
(c) Pass box with the TEM sample holder inside, and (d) GaSe monolayer with conventional trigonal prismatic
structure (left) and newly- discovered, metastable trigonal anti-prismatic structure (right).
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2.5 RyTBEARDFEV £743D van der Waals (VAW)BIRMIE(C DT, B4 IMEEY) Z S mE IR E b &R
BEUTHEI DS ECBMDBAL. fIZE. BBEESY A HILITF A R(TMDs)T(E. K1 (a)DEHAER
RICHRETRUR 33 BREDITRERN MX, DIRER(CDVT, B 1 (b)[CRRESND XS HEERAN Z= % lH
TEDHFNZEX T, SEEATORRMAREHELZ, —#ED(C TMDs EMHIRENDEDD. B 1 ()R
L ORBRERE - H)LIT U RFORMBELCBEATMEOSEHRENS D TNSERRUNS, @ik
/8K, RR/HER. FEM. Bt BEEER. B8, MROZHIVEREDRL BRBFMEZERT .
BAMMF(SEDUDIE. FATHEAZ UMD 2 2M 1BIED WS, 1° 3M 1BIED NbTe, IR EZMREUER
BIRHEERANORECMEDHETH D, WINEBEEZRIN. BREIHIC 3 MICEANLEE
SKEREY (CAREAT D C &(ICRIN LTz, —73C. sEIBAHEAF T, FREZQEVE TMD OXRZ TN
<. BECEZHI LTz vdW BEiEEEBOXREMIB(CBHTz. CNICLDFAZE. MROZHILEERELT
HE5ND WTe, ZHRICLT. BRAICEIFELRL vdW BEKRNZED 2.5 REZEIRL. TDEF
BESEHEAIT DT EICKRIIUE[L, 2],

Figure 1 Catalogue of single crystals grown in Sasagawa group. (a) Available compositional combinations
(indicated in green in the periodic table) for transition metal dichalcogenides (TMDs) with van der Waals (vdW)
stacking structures. (b) Examples of grown single crystals. (c) Various crystal structures of vdW-TMDs.
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2021~2022 FE(CMNFT. (1) ARNTOBEERWZEST )\« ZER E G|, (2) EHEBLZ2.5
RS DMER EHIE. (3) (EFERRUE 2. 5 R cEOAERVESGERFET. REZPLICHTE
To1z. BT, ZLOEEAHBERREN SHEHRMZZ T, KEBER/MSUnE RN ERZIE U CHEH
RZEITDIz. FIo. RIBAAFRE (C KL DEmTE S ERAERMOR N Z S THIREE DS ELBEDT.

FREERELTIE 42 TMDC ERNATOBIE(CH T, BT/ A ADER BRI REI DA &
BgERAthZER LTz (Fig. 1), X (& RUERMEEREZE I D WS,/WSe, IANTOBIE T (. REDE
AHNRICER UZERARARINERATEETH D &2 RH U (Fig. 1a) [2]. F/e. Bz EGEN(CE
{ESHIEAARANTOBE(CBNTIE. BAMBZRFENCHET D ET. LEHE(CRCEREESR - ol
(CHIERTEEIRS ) (@ RHEEZERIR LTz (Fig. 1b) [1]. &5(C. AANTOBEICINZ T, BENTOEE%R
FWEZRAT )1 ROER(ICE/MRINUTZ, BIFIC. BEATOEBENDEHFNRDEA L, ENICKDET
LIS =2 DZERERIREEIRD. BT L OEEHIEIC LD HT /)1 ADEIRNSERIIFTE D,

COMICH. FEIEANN—DBHZEEBT. KEETI ST I /BN AFTOEECHITDERRABETIRF S
DEIR, TMDC HEHAT /A ANDT SXEHROEAN EFFHRFHEHMCBER DA,

Figure 1 Monolayer in-plane heterostructure light-emitting devices. (a) Schematic, EL image, and EL spectrum
obtained from WS,/W Se; steep heterojunction interfaces. (b) Continuous color-tunable light-emitting devices based
on compositionally graded interfaces of WS»/WSe; alloys.
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2021~2022 FEI(CMT T, (1) Au/WSe, F /#EEDFENIZ®RIFE (BEH G - &Y G HEHR). (2) J
ST1I> - ES—bh—RoF /EEZRWEFEL Y — (B8 G- #E G HEEHFRK). (3) TMDC AFO
FTI/BEERWETSXEDSFRIRILF—ZHR (BHG - & G- RYHEAR)., REEFLICHRZITD
fz. MABIBEYIE. EHE G WEM G (C TMDC 205 J 1 > OERUKFER T D> TLVEH . EEOMFRE
FHRI LT CVD & A EPEERMZEE L. IRETHALBERFEDHAFKET TMDC WPEDAFTOEEDIE
HETO>TVD. BETEHEBSELITTIIRGERICBERRIRERT> CTHEMRRZED T\,

FREEELUTIE. CVD & LTIE TMDC LICFH /FrvTE 2 EREBEZERL. TSXEVICKDHE
A2 SHG DIEMZEEA LTz, CNICKD, TSXED ERMEFEDHYTUIICETIFHUWRZES
ZEMTER (Fig. 1(a), (b)). Fiz. 2 /E WSe, #BEZ ALV T TMDC FBEBIE(CH T DERMTIIREI T —
REBEERDLICEIDESHNCUE (Fig. 1(c)). TBIC. M0S,/WSe,  NFTOF /EEEFERAL T, X
RO NVEE L TERBEHEAZBASHC U (Fig. 1(d). £le ATOF /BELICR T /i8S ERL
T (Fig. 1(e)). TSXEABRICLD MoS, & WSe, DENIERETE AN —> 3> Ule, ERiEghE
FIDTSXEAEE (ELFEAT/I\AR) [CDWTIE. B 5 FEICHASMNCITDFECHD (Fig. 1(f)).

Figure 1 (a) SEM image of Au/Al,O3/WSe> nanostructures. (¢) PL enhancement of Au/AL,O3/WSe; nanostructures.
(c) Coherent optical phonon signals of interlayer breathing mode of bilayer WSe». (d) PL spectra of MoS,/WSe;
heterostructure, WSe> and MoS:. (e) A schematic illustration of plasmon-enhanced light energy conversion devices
using Au nanostructured TMDC heterostructure. (f) Energy diagram of plasmon-enhanced electroluminescence
device using TMDC heterostructure.

(2021-2022 FEOMBBRHEFEAFTTE]
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paradigm shift of materials science toward future social innovation, Sci. Tech. Adv. Mater., 23, 275 (2022).
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2021~2022 FE(CMNTT. (1) 2RFTBRF IV FET D by T45'— MEFIR (CH T DB LIBIREEE
(EOT)1.1 nm DERK. (2) @IRIMEEEHONTLVE PdSe, D/\> RE¥Ew W IH 0.5 eV THDZEDE
5. (3) /XD—F/)\AR%=BH LT C dope =M/ h-BN ADEFEA. RRERPLICHATEEITOIE. Rl
([C. ZL<OEEARRERTE EDHERFTEED .

FRMBELUTE. by TH5— MEZFEICHITD EOT = 1.1 nm DEK THD. RFBEMRHIITFv=IL
RISBNZ ENS., KIER CMOS FrrILE LU TEESINTVSH, BRFEHEECP/\vHU > D %A
WTRRIR T ZDBLAE(ALLOs, HFO, &) (FEV FEXZHB I M. MERFDOEFEMEIADRMEEAZIT TR
<. BFEMP L TOFEERIKT (IMEREUTERECHD. SE. MBATILIEEE A1 > Fv >/ (—[IIC ¢
=5 MM D7\ Fv—ZEBAUMIHIRT D2 ET, HFEBEESBRATILEEEZEICRS, A1>Fv >/ (—
DEEZDERIRT U THIHBIEEREEF v N\ —ZBE Uz, AFECKDEFEMH EANOSFEXRER
& Er,0; DZAE A BRI Ip-Vic iFEESIE(d). £z, by TIo— hE/\w o5 — RBELENS, ke
=18, EOT = 1.1 nm &&Ep UTc, BT XL w=3)L REFHE(E MOS-FET DIEERETH D 60 mV/dec (CiE
<(e). MOS;ADRFFEAZIX ITABRIEHIE CH DT EERULTND(C)o AFE(E. REEF 2 Rt
Bl OISR (CBRI TH D, 574D EOT KRN BIEETH D,

(a) c) (e)
Au

| At A gy g

V=20 V

Vag=0 V

oY \
20V

Figure 1 (a,b) Top-gated monolayer MoS; FET using a thermally-evaporated Er,O3 as the gate dielectric. (¢) Cross-
sectional TEM image of the top gate stack. (d) Bidirectional transfer characteristics at constant V'p = 2 V, various
V86=0-20 V. Inset: Vg at [n=10" pA/um as a function of Vgg. The slope of the linear fit yields the ratio of the top
and bottom oxide capacitance, thus the extraction of Crg was achieved. (e) Subthreshold swing as a function of Ip
at different Vgg.
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H—ROF ) Fa1—-T EDRFOEDF ) AT —)LOBEBEEDER EENERAVCBERE -1 —3/L=%
v ND—2ODRIEEBIEL. 2021~2022 FEICHNIT. (1) UPN-O2E1—F o > IKBRDEE,
(2) ERFUSRZEDH—ARF /) F1-TBERSOZSIIZANEUY /I —DEBEEEMEEE. (3)
H—R>F ) Fa1—-TJBRULFLFICHIFTBRIUTN—BEDRIE EERTIE. (4) AR EH—RIF
JFa1—JOHEBERDFEN (A01 BIEDOHEMTT) RERFLICHTEITDO .

FREREEUTIE A—ROF I/ Fa1-TBEERAVCER(EZEE HICBWT, USN-O>E1—F
4 O EIEETH D T EEFI L. FITHERREEDMEEDELDOFRERIELE, Tl 4DDH
—R>F /) Fa1—-TEMZRAL. TNTNORAZERDIZM TESULFNCEMHL. EIEFHHFECE
ftZEBEE3ZE(CE>TUT /I \—DRTENEB EL TS, =5(C. BEL - EBT(CRAHIILEERICINZ
T. BR_EEORMEBEERZAVNDCEICELD T, 5CUYT/NN—DRTTHDE_ ENTIEETH D = & %A
S5 UTze INBSICL> T UHN—FtEICKDFAIMRENE LT EZ2ER LTz,

e, BEBEEF /BE_1—-3SILRy ND—0%ZFRIBIDFELUTEEUTVBRAIRICDLT,
H—ARFI)F1-—TBERENSOZRIZANT. AXR EA—RF ) Fa1—-TOREERERANE,
(S, JYRIEAIRI TR IVREDRICE D TH—RUF ) F1—TADR—E T DRHERENZEAL
IBTERBHU. FEIEAX S/ \—DIEGNYR— NS CTIRfREED .
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Figure 1 Reservoir computing based on carbon nanotube electrochemical sensors. (a) Schematic and photograph of
carbon nanotube electrochemical sensor fabricated on plastic film. (b) Schematic of reservoir computing system
based on carbon nanotube electrochemical sensor array. (¢) Result of blood glucose level prediction task.
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[3] H. Oshima, K. Iwase, and Y. Ohno, “In situ monitoring of the electrical property of carbon nanotube thin film in
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2021~2022 FE(CMNFTT. (1) 2.5 R cWEDERK. (2) 2.5 R MEOREZEMEMEELTD
ICARREZFULICHATZITOIC. BRFICIEIBARERTE(C. BRESH 1-5 nmBEDF /ILzEI 30
STIVENMERUEEDI SIS 005 T 74~ (GLG: Fig.1(a)) YIS I 1 >& )L AFA
FHOTHERUBEDOE S —{tiRkRDRHZEITO /2.

FRERERE LTI Fig.1(b)[CRIAEEEB L. MEREN EBRDOA A EEE#SZ~I GLG D> — k
BERTEZDLIICRD[1]. INZRWEBRILFEA > E—4F > EZEAIT D ET. BRERRAIICH
|71 A BENCEBA TDA A DILEFEE Z A T2 ENTEDIRS(CIRDIET ENFEITBEND,

WIS/ \SA—FDEILD GLG = — MMIH T BIERNS GLG BRICBITDUFILAL A DILEGREZR
BEOlEECA. Fig.1() TR KDICERMDEDRIDE 2~3 RSV EMNDh o Tz, FeF /FLE2n%
LV GLG (GLG900) TEHDILEBUREMNKEM DTz EMNS. UFIALAAUIFERIT 2 RalITHLEN T D72
IFTTRLEFI/AZENLUT 3 ReCEBHTETRIEDEEZISN. INH GLG ZUF I LAA A EHER
EUTHWEBEICRRFTRENTTRERER THD Z EZBASHCTEZ[2].

COOMCE. PBIEA S /\—DHRHZES T, Na. Mg IREBRICITIFA TN, BLLEENICKLMEE
BN GLG DERIICIIEBATEDRZE, £ETVZACDIEA BEBEEZ CTHICE[3]REZREL TS,

Figure 1 Synthesis of GLG sheet and elucidation of ion diffusion behaviors of it. (a) Structure model of GLG. (b)
Photograph of GLG sheet. (c) Diffusion coefficient of graphite and GLGs at 0.05, 0.1, 0.2, and 0.5 V vs Li*/Li.
Here, GLG900-L is prepared from GO synthesized at 0 °C and then heat treated at 900 °C. (d) Schematic illustration
of the diffusion of lithium ions through nanopores in GLG.

(2021-2022 FEDOBEHAHEAFE]
FtH(A02). AR (A02). E4B(A01). _EEFF(AOS)

(2021-2022 FEORRMDATER]

[1].J. Inamoto, S. Komiyama, and Y. Matsuo, “Synthesis of a flexible self-standing graphene-like graphite thin film and
its application to an anode material for a thin-film all-solid-state lithium-ion battery,” Carbon Reports, 1, 142-146 (2022).
[2] 1. Inamoto, S. Komiyama, S. Uchida, A. Inoo, and Y. Matsuo, “Insight into the Origin of the Rapid Charging Ability
of Graphene-Like Graphite as a Lithium-lon Battery Anode Material Using Electrochemical Impedance Spectroscopy,”
J. Phys. Chem. C, 126, 16100-16108 (2022).

[3] Y. Matsuo, K. Sekito, Y. Ashida, J. Inamoto, and N. Tamura, “Factors Affecting the Electrochemical Behaviors of
Graphene-Like Graphite as a Positive Electrode of a Dual-lon Battery,” ChemSusChem, 16, €202001127 (2023).
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AR T(E. SHEREE/\F—>2E2FIDEBED 2.5 KoM U T, B—RIEBHE&E ST —IREF
EEBWSZET. FiBotxaE I 3EE/ (5 — > OaENNRERPETIRELEEA T DRFDERE
HEDHTND, 2022 FEICHBWNT, 5T > R"ARENRDER (hBN). HLU 4 DDOEBERES 1 HIL
5 F R (TMD : WS2, MoS2. WSe2. MoSe2) MDit 6 DDRFEMPAZMRIC. BFIRREICEBUL
B/ - 0RFEZIT Oz, BARNICIE. 2 EDRE - EBEERD 2.5 XaoMilCx LT, 1 [BEE 2
EBEOBBMNEDNDT S UETEERBURSHRRER/\Y— 2 (LT 35— RIBTHEEREL. K1 XRHEt
[CRBDEE/NT—RBOBNEZARIE U, TDR. 5712280 2 BRICBWVLWTIIND RFEvyv T
[FZFEAERNT . hBN Z50 2 BRTEAST/\> RFE v v IH <AEENDH > fc. ©DIs. #RFE
PIFSUICKD TIHERR/\> RFv v ITDOEIERT 4 BOBBEBEI A HILIT A RSB 2ER
EIRICNRNA ARBEEBRAURE. SOFLERERAIIRBHLICE DT BREULEBND/IN> RE+w
W I FEDOEE/I\ S — 2 (CRET DETOERBHZ LR UIZECSE. RAXRBEUEDAMN 2~3 BIFER
<RE/N\F—2ICEIET D ENTARETHDIZENDN DTz, Fe. 2022 FEICHUVTH 500 EEDE—
[RIBF—5%EBIlzd. cnsx PIDICT—IR-BECEEFURZ. 5. KDBERYME (MR
O>HIVERE) ZBENERIC U XgBbCalT R o) T MEDIRICEEF LTS,

Flz, BEAERISICECI>TESNET—FZAHNBRZET. EVLYIRICET S 2.5 Rkl
BREUBETHDEEZI SN, HEFTJIL—T (A04¥I) EDOHEHATHERIE L.

Figure 1 CVD synthesis of multilayer hBN and the integration with CVD-grown monolayer graphene. (a,b)
Photograph and optical images of large-area, multilayer hBN. (c) Device arrays of graphene/hBN and graphene
channels. (d) Comparison of the carrier mobility of different types of graphene devices.

(2022 FEDOREAHEHATTE]
HEF(A04)

(2021-2022 FEDRERIIMATTAR]
[1] Choi Beomgyu, Tsuyohiko Fujigaya, Koichiro Kato, Search for optimal hetero bilayer structure in 2.5D materials
using first-principles calculations and Bayesian optimization, The 64th Fullerenes-Nanotubes-Graphene General
Symposium, March 2023.
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— A (CEED LISV RFN L THICEESNICEBEE L 3EBERSY D)L R (TMD) T
BN IEFLTERDINDILVATVIEFHSEBHREINDT7RAX TMD OFENEIMISNASIHNIEZED T
LB, XX TMD (FBEE®D TMD &(FEQRD, EBEAMECYAR—)LEFDIZH. FEORRNEFFEN
TV Ftkae R FEMRBI TH D (Fig. 1(a)). 2022 FENSAEMNE UTSHE UFEARMBEEATR TIE, EIC
ZOYVRR TMD ZHRRMRE L. BREYT XX TMD ORIR(CER TH D (1) TDBER TS AR TFEIR
EEORRE. BIURAEEZEAUZ(2) V7 X ERISHAEDRRIAIR EZRILTIT O o, FRFIC, £ <Dl
AHEAFTRE (CT7 XX TMD DR Z1To T, BIBRREEAEFRAFTROREZT O,

FRERE LT KETSIXYBHAPCHTD 77X ERITBERZEI(PL) B LU STYIRT MLD
ZEEYYESJRHRIICKD . UG ATEZDGERAIRRFEZMAR L. 5. ARBICUERE
E79Més (Q-mass) ZRET DI LT, VX AUERICHASHIEREEEDERZETAZRGEE S Uz, COZTEDS
BAITSARRFEREBEZAVNT, VIMERIGBRRCHSITDIEA(PL)YNY ETDUTILI A LstRlZ
ToOTHER. YXRIERIGH(i) #)EA TMD(WSe,)PL s8EDRBNRE, (i))PL E—TRIBEDTIL—>T .
(i) 77X X TMD(WSeS)D PL 58EIEME VD 3 DORFHH QR EIKIC DM N TEITI DT EZASH E
U7z(Fig. 1(b)). =BIC. =
HEREEEETRINNS. it &

KEMRIG UTZ SH RIE4HE
NZERNIMIBE (CRIFRT
XX TMD W& ENDDI(C
HU. B EEEARIGUE
SO REMEN—FEULEA
DL VR X TMD (CRBfa
NEASNDEREMEN G D
ZEEREUZ. SNSOA] ) L .
Figure 1 Fabrication of Janus TMD. (a) Typical structure of (top) normal TMD

Rl&. S@ET2X TMD O (WSe) and (bottom) Janus TMD (WSeS). (b) Time profile of PL spectra during
BIRICHEIFTEERIBERT Janus TMD (WSeS) formation obtained with in-situ monitoring plasma

»3. F£=. AFELEcAL  functionalization.

eEmEBT XX TMD D

%8 U2 fElgRERATRICEK D VXX TMD &iEE TMD O ERERE(CHITDET LIRT > vl
FEORFE, VXX TMD ZEHN (CEZAALBED T X AR O0O—)LOAIR, 17X X TMD OftiEE 4T
Bl TMD F/F21—TDOVRZEICELDVRXRXTMD 7/ F1—TDRIE., AESHBEETONERANZT
XX TMD OBEBFIREEEZEETAR 8 Z < OR-RAMRKRFHBICED T,

(2022 FEDREIFAHETATTE]
ME(A0L). EM(A01). LEF(A02). =MH(A02). BIE(A03). IRIF(A03). &)II(A04)

(2022 FEORRNAAFER]
[1] T. Kato, T. Kitada, M. Seo, W. Okita, N. Sato, M. Shinozaki, T. Abe, T. Kumasaka, T. Aizawa, Y. Muto, T. Kaneko, T.
Otsuka, Scalable fabrication of graphene nanoribbon quantum dot devices with stable orbital-level spacing, Commun.
Mater, 3, 103(2022).
[2] X. He, Y. Iwamoto, T. Kaneko, T. Kato, Fabrication of near-invisible solar cell with monolayer WS,, Sci. Rep., 12,
11315 (2022).
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14 R 2.5 R eME (DS T1>DRFRFEFES VI, FILRZDO L. AX(CEBRUIEZRTE : =
T TILNFR . A9RY) (F. BEEEPRTEEHEIRLTDH. TOEKICHKINLTED., i E’J(L
FRENTWIEHUEMEZISA T DICIEFE D TLVRL, COREFRRICEIT T, SEIDOABHT TIES
LR OYPHEETAINST) (A RGHICE T 218E (KR - VT TEE(CEN D BRZEFRE L (CERIT DI L)
ZBRACEIRTDEEBIC, BEMHZIER(CHTIITARAL TDICARgEY ZER I 2 EZBiE L TLD,

NEMELTSHE UL 2022 FEF. BERIENRZENS <BFAERRITZEETES floating zone AT
R LTz U O (FZ-SIHEMRD E(C. CaGe, [BIAMIE (FILYRDRIRBMK) OBIRZEIZSHK I D&
([CERDMAIZ. BEANCE. (1)EWLECE (FZ-Si BiRE(C Ge B2 T ESFS vILkER. CaEBx=aH
BB ICBUEZITDAE) BXUR)ERESEZE (FZ-Si iR E(C Ca & Ge ZREIKF(CERE T D/7E)
[CKD CaGe, BIRZ/FR L. #E@RYAX - ERESFOHEZITD . EHELEUE TIHERADERN 50 nm
ORRE LIER(T/NEH o eN, ERFEEBEETE 300 nmOIEE & XS ESENRE (CFIBREDNH S5SNIz,
BIRERELE TR UISBIEN SES N X FBREHTE—ODANEL (ThE, Bmi/EENMESND)
CEBHEALT.

BEREREEA TR UTC CaGe, BEDXRHAARZEHR UIZHIZ Fig.1(a)(Cxd . EREEZ 800CICLHF
I1UE 1000 nMOBEDIERY A X ZBDIEEARETHD. Fio. XREITEZAV. BIREEDEER
Bl GRUSAT) ZHiiLIc &S ERFER 2H BENMESNDZEBHALR (Fig. 1(b)). cNFETD
FATHAR (Ge(111)ERENDEEMER) T RETER 6R BENESND I ENRESNTND, DOF
D. KAFRICEWTHHILBEBEINZSDCEICHRINUIEEER D, 5. WBEXA /(DR HZEIENS
COEBBZHFEALUTVEZV., Coflct. ARFEREETHMALUIZ CaGe, EiZ%Z-40 °C DIEEE(CIRET D
CET. KFREMTILYR Y (TILYR DORIBMEA) DBIREEK(CERKRINUIZ[1].

Figure 1 (a) Atomic force image of CaGe; films on FZ-Si(111) substrates grown by molecular beam epitaxy at
800 °C. (b) X-ray diffraction @-scan of the 2H 104 and the 6R 107 obtained from the CaGe; films grown at different
deposition temperatures (7 gepo = 400-800 °C).

(2022 FEDORIEAHEIATTE]
R5(A05). 42A(A03). HH(A05)

(2022 FEDHERIIIAFAR]
[1] K. Okada, S. Shibayama, M. Sakashita, O. Nakatsuka, and M. Kurosawa, Heteroepitaxial growth of CaGe: films on
high-resistivity Si(111) substrates and its application for germanane synthesizing, Materials Science in Semiconductor
Processing, 161, 107462 (2023).
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AR T BREF /ZERICHIFDIDT - A A > DERIIBEZIEE (G - Bl D & (CKDIFFNE
S - MMZRBITDCEZBEIELTED. ZDHDEEEE LT, DFivmimad 5 UHE T DRIAFZE
PFEEINT 4 >0TOvOEUTEIEBEZBEL. BRIICTHE - BES X by F2diEn (CEF LT
EZIBETSY NI A —LDEREED TS (Figure 1a), 2022 EEDOHAE TIE. TNETHLHFHR
D T EERINEBAERRIZ I S Metal-macrocycle framework (MMF) (Acc. Chem. Res. 2020,
53, 632) ZRTHFEIIHGE LU TCERATSICEZENE U T, EgRERATNZ T U CTRIBERFDIRET
PHFLAND O SRE —BAREDEEREEDZE B MMF ERZERIBECE 2 RIFBEENHBEATRE(C
Ko TRt N, B5NTZREE MMF BEZ A X FRICHICDWTIRTERS ZiESH TULD, Fz.
MMF &8 SHIFLAN (CRIBER DD TR 1 NI THD. CNETICET X HEHD FOXABEIL
&Y. BRERIEEMNMIERIRNICIRE T D ENESMIIRDTVBRDT, REE MMF &fthdd —iRtht
HNZEEtIT D EICKD. MEDIFHEEHEERNISER LIS 522t EXS (Figure 1b).

COMICH., B CHFEUERIRPEDFERMTFE U THWTMOF 28T 2 EICKD. I XA—-K
LB A XMW EF D RTTENERE Uz 2D MOF s Esnad Z &S MUz (Figure 1c). D
BIETE AMBAITNRASEELTHED. BRICEHIEDT ) FrETa —28F9 5. CORERIEE
FHEZERLUTC. MMERICBVWTETESERT AN FZRBEBCEINT DI E(CKD . FHiciatgse - Mk
DRIEZEIE LU TR EED T D.

Figure 1 (a) Schematic of the basic concept of this work. (b) Structure of a porous crystal, metal-macrocycle
framework, and its application for 2.5-dimensional materials. (c¢) Structure of a 2D-MOF with bumpy interlayer
nanospaces.

(2022 FEDREBAHEATTE]
(A1), &FI(AD4)

(2022 FEDARNRATTAR]
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BT EBTEICE TER/) A HEREMD FEKEEEICLD T 2 RaRlcRy ND—4t UG
HEROEEIEIC KD 2.5 RTYBEDRIKICERDEA TS, 2022 FEFEL > DT cSHILR> B CP-Py
ETDKFESNITEERIK CP-Hp ZRAWWIKRR-EM 2 RcBaR I L — AT — DI DIERICDVWTHEZ
To1c. BEOBRONAELTREESDEWVWRY ND—DEUZZFET L —LAD—UfEE (&, HEEEDESFERY
IR OMBERIR DB AN SIFERH SN TS, —MRIC. BEDFOH»ERWTEROMEME E DORNELHE
BZIBEITDCEIRE#TH DD, DILRCEBOEIEEMEDOKERES 2 2tZ2FB LU TIERDEISET Cp-
Py & Cp-Hp ZREESEIE 2RI —LAD—ODEERDEEZITOIE (K 1), HiEEEICLDIESN
T%‘fnaa% CP-HpPy-1(x,y) (0<x<1,0<y<1) &EXRELTD. X &y [FZNTN. CP-Hp D¥HA

BRPDEIDEESLVESNZEERTDOEBEERZERT . CP-HpPY-1(X, y) ([CHWNT. DFHAILARF
ygmﬁ%ﬁmm@% BICKO>TERDZEZED 2 R — b2k L. CDS—MEEITDZET 3
RS ZBE L TUVE, BRARMEIAFHLL TEONICEIERZ T + AA—4 —iTU 2 B2 DRkt = &8
FHCHASMNCUIEEC S, FIEERDBEE S EERTP OB ER KBTI Moz, KRR
BEMIEBIERVWEL > ENFHEROEL > EREEUBRIELTE. TNEZNNBIL (CHERDDERZS
RABDENS. AELREROERKCHITDIDFRKEEFEESDEBMNRE SN, BEEETPICHITDEM
PORMEASNCTDEHC. SV DHAEZITORESS. SYART MNUSRIET DAE(C
KO TERBIRZERI CEMNPESMNCRD Tz, CNESDIER(E. BEEEPDOEZRD AT —(CHHLTL
BT EERELTVS. UEDKSC, AFHEROEL>EHER (CP-Hp) SEL > 58K (CP-Py) %=
BT, BEfERAELLHtiES HOF (CP-HpPy-1) MIEBEZEM U, 2 DDORDIMERDEIET 1 DODOE
BRPICEEDEDIN, ERPTARE—(ComLTVWB I EMNRENEZ[1].

Figure 1. Non-stoichiometric co-crystalline frameworks formed through 2D hydrogen-bonded networking of CP-
Py and CP-Hp. (a) Molecular structure of the components. (b) Crystal structure of the co-crystalline framework,
where yellow-colored parts denote disordered moieties of CP-Py and CP-Hp. (c) Composition in single-crystals of
CP-HpPy-1(x,y), where x and y denote the molar fraction and occupancy of CP-Hp in the initial solution and the
resultant single crystal, respectively.

(2021-2022 FEOMBEBRHEERATTE]
HH(A01)

(2021-2022 FEDORKRI/IATHR]
[1] T. Hashimoto, R. Oketani, M. Nobuoka, S. Seki, I. Hisaki, Single Crystalline, Non-stoichiometric Cocrystals of
Hydrogen-Bonded Organic Frameworks, Angew. Chem. Int. Ed. 62, €202215836 (2023).
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F % DFERICEKD 2.5 RcETLVEBIEF] DRIR & EDYVIIEAZEH
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KRR TIE. TS5 T T2 MoS, IREDRFEMEIDIEE(C K> TR SN DIEFREBET LBI&ETFRDY)
M7z, ERARYDFIREREDFETHEMNICHETIFEDHEZBIEL TS, 2022 FE(FE. (1)
EBYVAAN2BIS I OREERSE - ERMEICIDIMESE. (2) B2BYAAN2Eh-BNADITS
JI>F /EERRZERLICHEZEIT DI,

EEYVARAN2BISTIICDVNT, RBEBICLDSN ST hEEFEMITANEZ[1]. Fig.1(a)lTxw
FTESIC, WELEICCVDRELREISII 2 2MZGEE U T IERIBY A A R2BIS x> (GRRA:
WELEISTT> 2K DBE. BIES(TEM Uy ROFILDEWN) S EDESDE(EHDN. Ga EED
FEEICEKD GE—RE 2D TE— RAHRICEEEAICS T b RBRKMNBAENZ, 5 TT>DSIE—
DT MIFvUT R-EIBEEEEFOFEZZITTERIATDIENMSNTHD., FECLDR-E
SOBEDERES DRDEFDBALNBEICEREESTVWRCENRBEIND, —A. BREEULT. 8
(M) B I F7AFERECIEIFSvILRRULUIET S Dz 2 ESUERA GRE B:TESFS vILT
STOTI/MRBEEISTTY) DBA. Fig. 1 (D)ICRILDIC, BBICKDS T bOFENFEBE(CRD,
2D E— RE{EA/AKRENTENS, HEBICKLD 2 EHIEBAECHET IEFRERNREZEEZSND.

A1 AN 2 |8 h-BN ([CDWTIE, $AEL(CRE USRI SZE(CALS TEM JU v RADEED
HUWCTENREERDODTULBN., PMMA BEZZXDCETHRBIENMKRESLELIDCEZRIZLE
[2]. @R > EZOALAEREHKDZENENDIYF v > FTIRENKELLELTREND I EEDHD
T&Elz. COEBTHU. 7ILI—ILCVDEZRWTI S I UmEZERATEECS. 10 nm ZEOEIE
DTS T74 N I EBEDRENER TS,

U EDRFTICHIIR. RERFEMEZAWZEY LB FOERMRERTTEY,. DMBRREES LICERK UER
FREMBO R—E>THIHOMR. KEERTFEMROFEARMBIADEEREDAREEDTH O, PL
BIE SRR C DV TN THREMFZITD TULD,

@ _ (b) _
T 2700 v
g @ Before deposition’ § 2700l-@ Befofe deposition .-
~ 2690 L ~ ayn *
s o After deposmén c @ After depositiqm*
S RS e & 2690 o e .o n
2 2680} s 2 ) SRS
8 2670 = o g 2680F o petiee I
s - el S 2670- I -
c 26601 »" © L
8 pes0len i, pampleA 5 ;ggo o) Sample B |
g 1570157515801 5851 5901595 g %701 5751 5801 5851 5901 595
L -1 -1
G peak position (cm ) G peak position (cm )

Figure 1 2D-G peak energy plots of the air suspended twisted bilayer graphene before (Red) and after (Blue) Ga
metal deposition. Measurements were taken from several different holes of TEM grid. Figure (a) shows the plots for
sample A composed of two CVD graphene and figure (b) shows that for sample B composed of both CVD and
epitaxial graphene.
(2022 FEDORBAHEHATTE]
SHB(A0L). #H(A01). =H(A02). HMH(A03). L (A02)
(2022 FEDOAERIIATAR]

[1] sEIREFA R, EFE—ER . 25 83 ESAMEFRUNEFiMEEES. 202249 8

[2] FIiR)I15E. ERME—BB M, E£64BTIS—L>F /F1—-TISTIERHRES RS IA 202343 H
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2022 FE(F. 2.5 RTBBEEEHILIATFTA RF/F1—T (TMDNT) DORIEEZOYIHRRICET S
HR=EIT oIz, BAMIZ(E, (1)2.5 K78 TMDNT DAR—R ERZB/NERF ) F1—T (NT) OB EE
fRBR. ()ERRDEBEENILIT AR (TMD) ZREHERE L/IZAFTONT ORIE, (3) TMD 77X X NT
DRI &~ SRR, (4)TMDNT OKERERIGOATZIT D Iz,

(EEHIHESNIEEE Y > T RT T ) DAV ZSHEICKDEB T, TOFMEICKD., BE 10 nm iZ2E
D/NBERE WS, NT. WSe, NT 2823 &amRiEMiZRF U (Fig. 1a). fERD:EA} (B#E 100 nm) (CEEAT,
KIBRERDIERCHKINIL TS, B5nizdtild. RARB UEXMER%E R (Fig. 1b). Znldk. /C
> RETEDFEEE—HU. NT OBEHR(CKD/I REFv v ITOREDFEEEZ S5ND. CO/NER
NT DERIIE. £TD 2.5 K7t NT DR —ZERD,. UTOMEDERICKESLEMUE. (2)185
NIZNBERE NT 25> L— b EUTHEEC MoOs ZRZAL L. ZDEMEICKD. FEEATO NT ZRIR L
7z (Fig. 10). (3)/INERR WSe; NT ZR—X (., KRBT SATUIE - FifbZiTL). 77X X WSSe NT ZEI&
UTze 78D WSep NT EIFRBD VT XEE(CHR T DI SIYARYT MLAMESNTWLS (Fig. 1d). (4))h
BENT ZHUT HOPG LICESUEFILZER L. TMDNT ([CHR T IKRREERICZERR U,

A (S SRR D% < D5 4 ([CHR— MU TULVETEVE/NEE TMDNT /(> RETE (FH G) . TMDNT
DKFRRERIG (515 G). TMD 7 X NT DEIZ (h0#E G). TMDNT @ SHG i5& (#AH G) ENBEM&RT
Do BT, VRANT BIE & SHG & (&, ATEENEITNEER U RO > IEHAR THD. St ARES
5(CiEsD. 2.5 K7t TMDNT BRI - [ICBEZRUVWEL. REZHRNICEEDHD.

Figure 1 Creation of 2.5D transition metal dichalcogenide nanotubes (TMDNTSs) (a,b) Transmission electron
microscope (TEM) image (a) and photoluminescence properties (b) of small-diameter (thin) TMDNTs. (¢c) TEM
image of TMD heteronanotubes composed of MoS; outerlayer and WS innerlayer. (d) Raman spectra of Janus
WSSe NTs and WSe> NTs.

(2022 FEOBEBAHFEIATTE]
EEH(A0L). HNEE(AOL). =H(A02). #H(A03). HRK(A03). SHE(A03). #I(A03)
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[1]S. Furusawa, Y. Nakanishi, Y. Yomogida, Y. Sato, Y. Zheng, T. Tanaka, K. Yanagi, K. Suenaga, S. Maruyama, R. Xiang,
Y. Miyata, Surfactant-Assisted Isolation of Small-Diameter Boron-Nitride Nanotubes for Molding One-Dimensional van
der Waals Heterostructures, ACS. Nano, 16, 16636-16644 (2022).
[2] K. Ueji, N. Muto, D. Heimfarth, Y. Matsuoka, Y. Ichinose, Y. Yomogida, T. Yagi, J. Zaumseil, K. Yanagi, Heat and
Charge Carrier Flow through Single-Walled Carbon Nanotube Films in Vertical Electrolyte-Gated Transistors:
Implications for Thermoelectric Energy Conversion, ACS Appl. Nano Mater., S, 6100-6105 (2022).
[3] M. A. Rahman, Y. Yomogida, M. Nagano, R. Tanaka, K. Yanagi, Structures and optical properties of thin tungsten
oxide nanowires treated with poly (ethylene glycol), Jpn. J. Appl. Phys., 61, SD1018 (2022).
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2022 FEICHWTIE. (1) Ny I 7REBICAWNS ;.Lﬂsjj U/ (GaS) Bz VY SN ETHRET D
TEODHBLERIFE KURR > T)LBEMENIREDHET - ®E. (2) GasS BEfEGDiiE. (3) (LEEKEm
XiE (CVT) (J:Zuéiéi&%fzﬁfﬁfrb)bjb'dvrl\ (TMDC) HEfEFRomE. (4) GaS z#/\v J 7
[B. #EAR TMDC ZF v RIVBETDERME NSRS (FET) OEREIFETM. (5) I0KRBEET
IR TO FET BIEN TG TO—/) WEBOER, WO el EIToflE, £/e. CVT A TR U ZES
72 TMDC BfE&at 2 tEIgAH BRSNS (IR L. REAMAREHEE LTz, —EPOHREMATTHRER (FFmRR
(LD > TULB,

FRKERELUTIE. MBANRDENTZEDD. TV S ABEERREREENTHA UZ(Fig. 1(a)).
AEB(CKD. CVTETESNIEBEDRIDERBTELY ULUBERDOREICKRIIL TULS(Fig. 1(b)). %
7=. GaS&/\w I F7E. MoS, ZFv+FHILEET S, Fig. 1(c)DIERKIITRY LD/ FET 2R Uz, /(v
I 7 BOBREICKDIMEFHEDENVE, FA—D MoS, BR TRETEZSLD(CS/D EM (Au) ZEEL TL
D, ARBEZZX TEEFEZRIEL. GaS D/\y I 7BE U TOBEMMEC DWW TIRIIZED TV,

SRR FEAFTEADEARHRE(C DULTI(E. VSe,, VTe,, NbSe,, 2H-TaS,, 1T-TaS,, MoS,, MoSe;, WS,,
WSe,, 2H-MoTe,, 1T"-MoTe, 50 TMDC BifE&E % CVT EIC L DR E UIR U Tz, 5%(3 Gas, GaSe, InSe
Z0. TMDC B DBIRMEBEER (C DV TERMHRHZEED TULETZ0),

(@) (b) (c)
T 1 1
MoS;
“—
2 S
GaS i02
p++ Sj
10 mm

Figure 1 (a) Single-crystal growth system by the Bridgman method. (b) GaS single crystals grown by the

Bridgeman method. (c) Schematic diagram of a MoS; field-effect transistor with GaS as a buffer layer.

(2022 FEORFERHEHAFTE]
FEEH(A0L). E2(A01). MNEE (&) (A01). EFI(A0L1). =EH(A02). ILH(A02). RH(A03). 424(A03). #I(A03).
F9(A05). LLUA(AOS)

(2022 FEDRERMNIRIATTKR])
[1] H. Ogura, S. Kawasaki, Z. Liu, T. Endo, M. Maruyama, Y. Gao, Y. Nakanishi, H.E. Lim, K. Yanagi, T. Irisawa, K.
Ueno, S. Okada, K. Nagashio, Y. Miyata, Multilayer In-Plane Heterostructures Based on Transition Metal
Dichalcogenides for Advanced Electronics, ACS Nano, 17, 6545-6554 (2023).
[2] W. Nishiyama, T. Nishimura, M. Nishioka, K. Ueno, S. Iwamoto, and K. Nagashio, Is band gap of bulk PdSe; located
really in far infrared region? Determination by Fourier Transform Photocurrent Spectroscopy, Adv. Photonics Res., 3,
2200231 (2022).
[3] T. Sasaki, K. Ueno, T. Taniguchi, K. Watanabe, T. Nishimura, and K. Nagashio, Ultrafast Operation of 2D
Heterostructured Nonvolatile Memory Devices Provided by the Strong Short-Time Dielectric Breakdown Strength of /-
BN, ACS Appl. Mater. Interfaces, 14, 25659-25669 (2022).
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2021~2022 FE(CHF T, (1) BRESBILESAARE(MOCVD)EICLS 1.5- 2. 5 RTMEDRE &
gERIth. (2) TIRTEERICHITDINEFHEEDEZR. (3) 1.5 RMBEDNZEICEE R DIz DFEFRF.
REERLICHERIT >, TNSOREEEDSICHIED. E—FEAEC LIBTIRERIT. SREA
FHREBILRDOZEDEBHRM. KPFM (CKBFREMEMOFHIE/R ETHAWEEL EREIC, XERYYVE>D
BIETH IR T BRE, 2 < OBHENERREE EOHLFATEEML. —BDORBEHI(C DN DI,
FIRERELUTIE. MOCVD REDEFZ I IHMFTESBEZERIRLUICC L. BEEE - EMEREIC
BVTHEBEHZEBALECE, F— NEARSDWAEREHUMBRIIFILERZ D EICRIIUE
ZENB B, Figure 1 (ClE MOCVD EBOBEARUE, C55FREBAPIEERCEHEL, Sv—T1
REE GO RTIEANERTE BT ENBESNCARD TUE, FMEEFZBORTIESDIER(CER
U, SHEOFZMEEERHED HHDEEL ZENTERE, 2. (b),(O)ICRLELS(C. BEESCS
WTHEBANEL DT ERXERTY ESIRiaH & T 3L DRIENSHASHIC Uz, KPFMEIED S,
PN IEATR EIC L BREEBAINRC E BHREN., COXREN FNEEAICEBS N3 EDTIIRNT &
HBESH ERSTE[1],[2]. TNSMIMCE. DRTRICHF (PORT) EDIFABET. Covid-19 DI
2 =BT BRAEEDZ[3]

Figure 1 (a) Photograph of the MOCVD setup developed. Using this MOCVD setup, bilayer lateral heterostructures
can be grown. (b) top: Schematic representation of a two-terminal device with a WS>/MoS, channel, and bottom:
IV characteristic under laser excitation. (c) Optical image of the two-terminal device and a photocurrent mapping
result measured at room temperature.

(2021-2022 SFEDEBAHEFFRE]
FE(A0L), S4B(A01). JEE(A01). =MH(A02). ETEH(A02). #AH(A02). FBI(A02). L¥F(A02). BSAE(A03)

(2021-2022 FEDRERIIIAFTHR]
[1] S. Zhang, M. Maruyama, S. Okada, M. Xue, K. Watanabe, T. Taniguchi, K. Hashimoto, Y. Miyata, R. Canton-Vitoria,
R. Kitaura, Observation of the photovoltaic effect in a van der Waals heterostructure, Nanoscale, 15, 5948 (2023).
[2] S. Zhang, M. Xue, F. Zeng, R. Kitaura, An observation of a photovoltaic effect in MoS, nanoribbons fabricated with
a top-down approach, Appl. Phys. Exp., 16, 035003 (2023).
[3] R. Canton-Vitoria, K. Sato, Y. Motooka, S. Toyokuni, Z. Liu, R. Kitaura, Field-effect transistor antigen/antibody-
TMDs sensors for the detection of COVID-19 samples, Nanoscale, 15, 4570 (2023).
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BRI CY) I B- e BEte, @i, s, BrE8UnLsntemrl. 407 )\«
RSN ENTLD, TORECT 7 > FTIVI—ILABEDHFIET D 2 REBRMEBEDORE (2.5 K
TZEfE) (F. FEECRENGE <. BENEOREBE - BT ERDEVCKLST REMERMARN IR L
DIMENS LIXD ., RENBEO—BOBEEKENEZ3 I ESHEED LHEFIND. COZEA DT, 2022 FE
(F. (1) h-BN B#E&R EADERE~ AR 2R T VO, BIROEM T/ XMk, (2) CVD lEAEHE
hBN SEIRAD VO,. #kgM4 Fes04 DRk ERIREZFLICHARZITIED T,

FIRRRE LT A0L-EET)L—T KDMHHELZZ0VE h-BN BiESR EAN) ULR L —SEEEZRNT
VO, BIEZRM L. 1~10um DOF v v I Z2H T 2 _inFERZ IS ULERFBEENAANYFIT/)AX
ZRR L. BRAYFIO=ERI U (Fig.(a)). (S, BUMEEZEBLRVWI 7 > 7LD —)LAKREZRFD
hBN E(CAR UTEBMEYEIR GRS ERAI 28 VRSB BBN TLWS 2 N5, Y00 mFT/\
ARCHENT, STV RAA D (CER T DEERMBERA1vFzRE U (Fig.(b)) [1]. FeAEETOHA
ERZBIREC I D Tesh. A01 BEFTIL—T KD CVD THERS BTz AEE hBN Z#HaL\z2E. VO, BE%E
BRI DZEICEMINUIZ (Fig.(c)) . RKEF&EIRIZIFZT E(CKD X BRESHET(CK D, (001)ACHE hBN
£TVO, A (110) BEEMIT D L. FLEBEBFIHMERZ AV CFERRERFERERICKD. hBN £ VO,
PEATIEY (S vILEKRICH D EarEd diaR=z/c (Fig.(d)). =5(C A0S NEFTIL—T EDt
BEAFRICKD. VO./hBN REREBEDHE—RIESTEZITD TLVZELZ. VO, & hBN DI T—EBD V' o
A2 E BAAHA AL /HBEETE SN TOMOFREESE D EBNIT 7> FILD—ILREEZR
LTWBREETILIMERSNZ. CDOEFIUIE hBN _ETHRES BTZEAEYIEROYIEN., T8 EIREMRTIE
ERSIRWNC EZFRATED,

Figure 1 Optical microscope image of VO film on single crystalline h-BN flake for current induced resistive
switching device, (b) Voltage — Current characteristic of VOo/crystalline h-BN flake device, (c) Optical microscope
image of pulsed laser deposition grown VO film on CVD-grown h-BN film, (d) Plane view TEM image of VO»
film on CVD-grown h-BN.

(2022 EEDOMEIFERNHERFTE]
JER(A01). BHB(A01). /\IF(AOS)

(2022 FEDOAERIIATAR]

[1] S. Genchi, S. Nakaharai, T. Iwasaki, K. Watanabe, T. Taniguchi, Y. Wakayama, A. N. Hattori and H. Tanaka., Step
electrical switching in VO, on hexagonal boron nitride using confined individual metallic domains, Jpn. J. Appl.
Phys.,62, SG1008 (2023),

2] XMEE. BHRFBM, ANHR2B(ICRDRZRAVCEHRBESHEEE R CYERMA R S R FICHARERADE]
REME | 47 BN, 74, 59-62 (2022)
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SUEE SIEFN/NZHLKCETI U ZRTTE TS D, HF. U (FTDENTZEFEICK
DFEZEDHTND. FICSUTICREFERE UER(E. ZOBFYEESEGRZBNICELSED
225 RTMBEHRT CENTE, AARDY TV e Uz, S U (IREBEZFO TLBIEH.
JFRFRT—)UICH T DIEBEERENIER (CE#H UL\, €2T. Shl. EBETO-TWEMIEZMALT, Si
PR7ZSL'mDIUE(ICEBAL, RFRAT—)LTHRE MO ZIT DI

AR TS BEEZERE TS IERMEAANEFRADEME (AFM)ZAWNT. Ag(111)Fm L
(CERUIZS UL D(4x4)HE Si 7 R NAOBRZREFOEETITOIZ[1]. SI7R7Z RAZSULEZY
LIEREETEBEHIC. U /AG(111)ZEERICEBIINS Si DEERITO/E. K 1a (X AFM 2T
wgonres Ut (IRE U Si 7 R hADMMETH D, 1b (FZREANREEIERICEDUVVEETEICKD
Bonres Ut (IRE LU Si 7R MADIEBIEETILTHD. BETETILIE. AFM B2 K<BIRLT
HBD. SIPR7Z SADRBMNEZTRICRETDCENTSEE, BEERIEIC. SIiZRZ MADEEICKD
S UL OREEBENZILLTWD S EMHBALE. LIEh > T, COFH U 2.5 XTE(L. Szt
ZRI N D D, 5IC. AAIMZRWTELZD Si 7R 7Z Moz UL ETIRIEFCTER 2 EERUL. B
FR R EERSE R L D C & TRAMIMEDFITEHNIEETH S,

Figure 1 (a) AFM topographic image of silicene surface with additional Si adatoms. Imaging parameters: Af =—12
Hz, Vs =0.75V, 3.8 x 8.0 nm?, T = 78 K. (b) DFT optimized atomic structure of the silicene decorated with Si
adatoms. Black rhombus indicates the unit cell of 2D island of Si adatom on silicene.

(2022 FEDOREAHEHATTE]
E#B(A0L). FEH(AO0L). #H(A01). LEFF(A02). FFH(A02). IREF(A03). =HT(A04)

(2022 FEDARNIMAFKR]
[1] Y. Adachi, R. Zhang, X. Wang, M. Fukuda, T. Ozaki, and Y. Sugimoto, Atomic arrangement of Si adatom on the
Silicene/Ag(111) surface, Appl. Surf. Sci., 630, 157336 (2023).
[2] D. Katsube, R. Shimizu, Y. Sugimoto, T. Hitosugi, and M. Abe, Identification of OH groups on SrTiO3(100)-
(R13xR13)-R33.7 reconstructed surface by non-contact atomic force microscopy and scanning tunneling microscopy,
Appl. Phys. Lett., 122, 071602 (2023).
[3] M. Kimura, and Y. Sugimoto, Lattice distortion of oxygen monolayer on Ag(111) observed by scanning probe
microscopy, Phys. Rev. B, 106, 115432 (2022).
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2022 FE (&, F/ 32— MRIOEE S AMEEHOBMRICDVT, MEMFEZEH TV DI EREERILF T

JVEBER (SECCM) ICKDBRULFEA X -2 0% 1701z EANIC(E. KEFERERIG (HER) 2 COLEITR
J& (COsRR) ([EDWTFH /18I & AEEM DBIRZ I L /z. CO.RR (CXBDIEAR@EMKT(E. HER H'EIR
IGELTELDZET, ERNENE LS TAD, HER Tl MERECRE UITKERRF (HY) B

U. KREDFIRETD. KREEMNMBAISETI DIRIETIE. RISFEARTHDRTESNIE—BELRER
DF (CO*) DB, HINWAEREZEBL TS, TDIEH. {bRGROERZEBAICETSED(C(E K
FREBRDMEVOAENRIEN(CERVWEEZIBSND . COREZIEATDCH. KEREME S U TTHRIL
EUIF>2HIILOATFHA R (MoS,) &. {bR@mZIERN (CERSHK I D s U Ttz HILIT 1 R

(SnS,) ZZNENRALC. =5ICHEIE CAMIEREDRBFRZIAEIE S E D EH(C. T/ S — MEEDAEZ /F

U, BEEAMEEEORGFRZESIEFEN (CFHE LIz, MoS, /> — 3. HER ffEHD+ MY Twv
TICBEITDC 'R LTS (Angew. Chem. Int. Ed. 2020, 59, 3601-3608.), —/AT. SnS, +_/
S— NMHMEmER (FEE) (CHBMRAREE LTSN TEZN. EOLIRYA R TEDKS (CRIENE
TUTVDMNMEZ M D TULVRW, ZZ T, SNS, DAEEEHD A RZBASHNCTDEEEBIC. NSOt ZE
BRI ET. BIRISTHDIKFEREZIR D12HC ED K DIRFFHEN AR (CmBHEIRET LTS,

SECCM Tl&. #H& 50 nm 0F_/ENX
w hOH(C, ZEALRERII A TR LT2K
BRzEmZL. Pd-H, ZREIRZREA L.

TR DETERAA -2 T =T

ofz (B1a). FITHARICEKD. MoS, F

J 32— bME Ty SHKERFEEDS VAR

mEYA bERBD I EEENDE (K1 Fig. 1 (a) A schematic illustration of SECCM imaging. (b) HER
b)e —AT. SNS, F_J>— hD_EEALR imaging on MoS, nanosheet. (¢) CO,RR imaging on SnS;
EEAESE. TYSREHTERFSR Egﬁg?ﬁ:gt (d) cyclic voltammetry of edge and terrace of SnS,
ETEEUBDCENESHERDE (K1

C)o &BIC. SECCM MF JERY h&E SnS, 7 /> —MDI v EFSAICERBL. BIARSIRILS > XA
R —ECKBETAZITOEECD. TV ETSATEREREOEN W ENHERTERZ (K1d),

Ffe. ZEMERERA A TR UIZREEIKEFEDY D LAKBERPTORTERE (CTE(LRFEDRT EKRFRE
HRDIGE) (& ZILT AR TR UREIKERAY D LAKESRPTOERTERE OKRFEERE) KD
BEACEVWC EMIHERTEFRLUL. UENS. AAFRTIERUZ SnS, ./ 2 — bME RASARZANED 1
hEUTBWERTE &M o1z,

BIFAHRFEATT T(E. HERTEE(CERZHT. BS5 & MoS, T/ UR>, N - EHS ETXIXXF /S
—b EHSEDIWNIGFA NF)Fa-T. S EDIILITFA NF I OSRI—, dLES LTS
T b I REBEERDFHAIZIT D TLV D,

(2022 FEOEHAHEHFTE]
SIB(A0L). hNEE(E) (A01). EH(AO0L). =H - HFE(A02). 1EHE(A02)
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[1] Y. Kawabe, Y. Ito, Y.Hori, S. Kukunuri, F. Shiokawa, T. Nishiuchi, S. Jeong, K. Katagiri, Z. Xi, Z. Li, Y. Shigeta,
and Y. Takahashi, 1T/1H-SnS2 Sheets for Electrochemical CO2 Reduction to Formate, ACS Nano Accepted.
[2] Y. Takahashi, D. Takamatsu, Y. Korchev and T. Fukuma, Correlative Analysis of Ion-Concentration Profile and
Surface Nanoscale Topography Changes Using Operando Scanning Ion Conductance Microscopy, JACS Au 2023, 3 (4),
1089-1099.
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2022 FEICHBWT, (1) KEE CERSNIHEEBBERSY /LT R(TMDC)BIRD 4 B85 %
(CHIFDE - BEEXOREETAL (2)BE— R HE TMDC EIR(CH(F DaHR (Ca () - BB i sRig Y
—EVUIL OS> X (TDTR) sHAKIMDRFE. (3)T 7 > FTILD—ILAREANDA >F—HL—>3> L#-
B EOHEE. IREZHRLICHEZITOIT, 2022 FENSSNERD. ERERHS 78 U CRIBNAR
BEDZMRICKOIZRHEBATEREL TUD, TRIBADIAFTE (CKD TMDC SEREHFNTDIEEFIE(C
HUTCHHZRT. MREBORE(LZEDDZENTE.

FIEHRE LT KEEEM SNIZ TMDC SEIRIEER (CHTDIMRES JLUBRIEE DR ETHAIZ R
L. FREBEZRMNCEMSER7TO-FELUTTZ-UIWUBICEB L. RN (CREERE
BB EOEEZASMCT DT ENTE(Figl)s CNFETHOABNICHEE LU 2 RTFREICHSNT
(FBH TEVAMRENRE SN TV DN BRUEE EDBRIZBASHNIIED TOIEM D 2. RIAFKICK D T
BRRE EDOHEBENIFSMNIIRD., EERMEEMDEIR(CE I DRI,

COOMBICE. R TDTRAIERZBEL., A, BE— RA 2 EE TMDC BEfE CORREFHRIZESH T
W, Ffeo BEMHRUY—DEBRIICA>H—NL—23>2 I3 ECLIMMEBEOEZREL. BRY
RICKDBRHHNCIRETHDCEZRHI CENTE.

Figure 1 Schematic illustration of experimental setups for thermal and change transport measurements across vdW
interfaces formed by four layered MoS2 samples. (b) Resistance and (c) thermal conductance as a function of
annealing temperature.

(2022 FEEDBEBAHEATE]
=E(A02). BIF(A02). FH(A02). EFM(A01)

(2022 FEDHRIIMAFTAR]

[1] Kan Ueji, Nobuhiro Muto, Daniel Heimfarth, Yuya Matsuoka, Yota Ichinose, Yohei Yomogida, Takashi Yagi,
Jana Zaumseil, Kazuhiro Yanagi “Heat and Charge Carrier Flow through Single-Walled Carbon Nanotube Films
in Vertical Electrolyte-Gated Transistors: Implications for Thermoelectric Energy Conversion” ACS Applied
Nano Materials 5, 6100-6105 (2022)

[2] Md Ashiqur Rahman, Yohei Yomogida, Mai Nagano, Ryoga Tanaka, Kazuhiro Yanagi , “Structures and optical
properties of thin tungsten oxide nanowires treated with poly (ethylene glycol)” Japanese Journal of Applied
Physics 61 SD1018 (2022)

[3] Shinpei Furusawa, Yusuke Nakanishi, Yohei Yomogida, Yuta Sato, Yongjia Zheng, Takumi Tanaka, Kazuhiro
Yanagi, Kazu Suenaga, Shigeo Maruyama, Rong Xiang, Yasumitsu Miyata “Surfactant-Assisted Isolation of
Small-Diameter Boron-Nitride Nanotubes for Molding One-Dimensional van der Waals Heterostructures” ACS
Nano 10, 16636-16644 (2022)
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2021 F£H'5 2022 F(ICHNFT. FAIZEDRTREUTD 2 DOFBRBEE(ICERZETTLELEZ : (1)
WS2 B TOEBBEBD/I\F——TER—-E>2D. BKU (2) MoCI5 ZRWeZEBISIT>DA 25—
HhL—>32,

DSTT>HR—ESITRAITEUTHRLU. WS2 ADOBEEBODEIRIN R—E > JDZHDEFH LULGE
EARUEURZ,. IS TI>DBVEMEENICAEETHD. RN 2D MBHCHITD R—E>ITRIED
ERNREIHNEEEERDET, 5(C. ST VIFEMERE R—TNEFvrRILOBIICEBARBE L
THBEL. RVMEAMEIDIEHIC T TILZEMDFTE 2 JRFHRUET, [1]

MoCI5 ZRWEZBIS I T >DA>F—AL—>a U [CDVWTHRLUE U, EBEEARETIBMESE
BWTA > A—AL—> 3 MBEDREFEEERABTLUE L. BIARETZ&E(C. MoCl5 TldR<. MoCI3 ®
Fw RDJ—2, MoCl2 M. BKY Mo5CI10 DUSITWSEDA >F—HL—> 3> MBI FEITDE
PHOMDELRE. CORBRIFE. 1>F—HL—2 3 MPOREFIEECDVWTIERCIBRFIDZEN. ENn
SOERIRSAICH N TERMEDE S LR ER TR IEHICEETH DI EERULTWVET, [2]

E5(C. FeCl3 L2ILAVURBERWCEBISIJI>0A>F—AL—>3 > (CHT MR EGIRTEET
FTHD., EWVERICERZRKRIDIFECI.

Figure 1 (a) Selective area Cr doping of WS2 using a prepatterned graphene mask. The doping concentration can
be controlled by adjusting the reaction time. (b) Intercalation of bilayer graphene using MoCl5 as a precursor via
gas-phase reaction. The resulting intercalated structures were identified as MoCl3 networks, MoCI2 chains, and
Mo5Cl110 rings, rather than a MoClS lattice.

(2021-2022 FEDFEIBAHEHFTE]
EP(A01). HAA(AD2). KK(AO3).

(2021-2022 FEORRMDATER]
[1]Y.-C. Lin, K. Suenaga et al., “Patterning and doping of transition metals in tungsten dichalcogenides” Nanoscale, 14,
16968-16977 (2022).
[2] Qiunan Liu, Yung-Chang Lin, Hiroki Ago, Kazu Suenaga et al., Unique molybdenum chloride nanostructures with
giant lattice distortions intercalated into bilayer graphene, submitted.
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AER=IVBROITILS 291 HRIREDAEEEERLE UEAE Y NOZORBERS KU,
SUMRIRROFT A M Z K2R & U, YIMEYIBEFOERBRAFEITD CElc. ATJOZ T U R TIE. 2.5 Rt
ME(CHBEDAE D EERRZIFERL. FTUWREHEZHRRE I I EEBIELTLD. NERTOREA
FETHD 2022 FECHBUVT(E. EBROBEFHAFTENSHERNZIREUTIES., HERFTRZRIAL.
RE>Z POZORERR(CFHILS. BEEENZHBHTH U TRA IRAIEERZE N (CITD 2.

MRIRAHEFEAFTTE UTDERMREE UT. ZRIREIFRNEDAN T IR TREBEMARTHDa-In,Se; [CHULY
T. BEEEHECKEFEUCEEBREZEA UL, %11(A04)5(da-In,Se; (CHUT 2H #@iE & 3R BiEEF
DFFDZECHRIILTH D, [WIMEDERNS(FEESSOEEBBSICHVTEEEAMICEEBHRDFIR
NEFENd. Hald. ERICERCTHBIEDA-IN,Se; AT U CEEBIHRDBEZITL. BEDLEAN
BRBJICEICHRUTEBHRDAZTEIARLRDCEZRHEUEL[1]. 3R BiE(FEEA @ (CES(CREFHE
59 DHEEMMNSBDDICXT L. 2H BIETIZEER LA SHERE L THE D . mBESME(CZERNA S MER(C3H . 2H
BECHBVWTHEABICEFINEECINCEZRIRU T, 2H a-In,Ses (CHBULTIE 3R a-In,Ses KD KE
WEBIEENER SN EEZ SND. AEICH VW TIIEZRRESREDEN(CER T D REFRAE > 8
EEEERICHRT IMBRROFRIRGHIFIND 2. 5IESHhEHBARREHEDHDFECTHD.

COMICH, 2.5 RaMEICHBITDIRERAERARDEHAZEIE L T, EH(A02)S EHFETT/\A1 X
ARDIERZED TND. 2023 FE (FEMEINTZHBHTT U TR E VEHRIERZHESDH T FETH D,

Figure 1 Piezoelectric effect in 2H and 3R phases of a-In,Ses. (a,b) Crystal structure of a-In,Ses in (a) 2H and (b)
3R phases. (c,d) Piezoelectric ds3 coefficient as a function of measurement frequency for (c¢) 2H and (d) 3R samples.
Larger ds3 values are observed for the 2H sample.

(2022 FE DOEIGHHEEATTE]
AEE(AOL). =H(A02). IREF(A03). #JII(A04)

(2022 FEORRMNDIAFTERR]
[1]K. Ueda, R. Murata, T. Sasagawa, and Y. Shiomi, Piezoelectric effect in 2H and 3R phases of a-In,Ses, Jpn. J. Appl.
Phys. (2023) https://doi.org/10.35848/1347-4065/acdc72
[2] T. Yokouchi, Y. Ikeda, T. Morimoto, and Y. Shiomi, Giant Magnetochiral Anisotropy in Weyl Semimetal WTe2
Induced by Diverging Berry Curvature, Phys. Rev. Lett., 130, 136301 (2023). Editors’ suggestion
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AAFERE T, IS T T 0OBBEREDIL IS T RRYE(TMDC) R EDRFIEN 572D 2.5 Rt
BCHNT, XFNREFMEBECLOT. REDROERZFIEHL. TRILF—DREDSEFE - EF
FINA AZEETT D EICHD. 2.5 RaOMBICHBITDIETREREED MROZ ) UFEZ R (TR S
BT ET. EFMEOERFEBZBRCEMRIDEEBIC. IRILF—/I\—ARRXFT o 2IFT /A RREFL
W - BFFI\AREHETD 7T 7 ZIRRS 22BN ET D,

AREE (L. DEUE TMDC fEE K EDHEBERICER U, ARBRHHCKDEFeZ/ER U X EAREDA
Bk EHIEERE, S5(ICE MROZSHIUFEICDWT., BRI IR ZED TS, BEARNIICIE. DEED
NbSe2 BiEZZX. TDOEHISRIOMNREZIEREMESTRE(CK > TR ZEEDIZ. NbSe2 (&, &F/RME
B%ZR9 TMDC THh. RETIIBLEEREZ T DI ENMSNTULBIMETHD. £z, Nb [RFHED
XEZHERBIERMNS NbSe2 (31> IR SEHBEERZEB I ENMSNTD. FEED
NbSe2 SEE (I ZERIRERIFRIEN N T LD A, BEETIIZERIREIINE IR ESNTULND ., COFESRIITR
HEDEBWCKDAFZICEDELZASHNCUE. 5IC. TIRDIFFIAZIEERR & TDRIAMRFHEZ K
Bz, FFC. EROMIMEZIRIET D 2 AFEZBI Uz & & NbSe2 DRI ZE D zsb. FERRAZH
FIRNMBEVE NbSe2 TEHFREIND. =5(C. FEE NbSe2 T, MROZHILE T MNENERKREND
CEROMDOE[1]. CNBDTENS. £E TMDC RE (L. HRXE T /A ANDICANBRFEINS.

COA(CE. Twisted bilayer graphene (Cx3 9 2RISR ZFIF Uz Valley SRDAER[2](CRE T DEUE
FRAMTIR EBITIR DIz, Fo, BEBXA/\—EDHBEMRFRZEML. &R T HexNet (CHIFTDETFIRAEHRAT
REZITIRD TS,

(a) (b) - (c)
Odd-number-layer Linearly polarized light BCL Odd-number-layer 7iw = 2.5 (eV)
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Figure 1 (a) Crystal structure of few-layered NbSe,. (b) Nonlinear optical conductivities of monolayer NbSe, for
SHG process (left) and incident BCL (right). (c) Spin and charge shift-current conductivities of monolayer NbSe»
and the dependence of relaxation time 7.

(2022 FEDOMREBEAHFEAFE] FHE(A01). #EF(A04). KF(A05). LLA(AO5)

(2022 FEDARNRATTAR]
[1]R. Habara, K. Wakabayashi, Symmetry manipulation of nonlinear optical effect for metallic transition dichalcogenides,
Phys. Rev. B 107, 115422 (2023).
[2] K. Nakagahara, K. Wakabayashi, Enhanced valley polarization of graphene on h-BN under circularly polarized light
irradiation, Phys. Rev. B 106, 075403 (2022).
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BHEAFEANCIO>TIS T OBESUGEZFIHT D EZBNEL. (1) BEBEA»ZEALIZIST
TI>DBSGERIE. (2) BEEHEACLDISTTI>OETF/I\> RBEOHES =21 L —>3>ZHb
[CHARUT. £z, BEBORRAFOHRKET NSO TILoREZEZT. BiliERERmORERAN S
Bz A Uz BEEABEA DR 21T D 12,

(1) BERE#»ZEA LI ST 12 OBSUGEAE

BREHNIT ST I > OBRCEFEICEX D EZHN T DEHC. BREAEEA LIS ITIE
TR NS ORI ZER L. FHEXRFEREIIL—THE T I/ REEES X LAZBAVWTCERIGERE
w10z, FI=. ;Tli_CODEHj’%b\B FERREHDONREER T D/2H(C(FT S T > D EBRTEDE
KIEDBBETHDZENDND TV, BFERD A\ —THIEEES M5 hBN DREZEZ Tz,

BHIEAFDEAC(E. SV IVERICEFRL AN HSQ OFEEIBEE/EREL. TDL X MBS LE(C
hBN/JS J 1 >R85 9 DA EZHANZ. 22U, SEEBHCAVE hBN BENETEEeH. SYoD
HOFHETIRFEAEEPEHFEA GBI TSN >E. —A T, BBE - FHEHRTECDOWVWTIIISD
TI>IChBN ZZEE S ETEBACKAII U, FHICHEEERTECE U TE. MMEEDEE 80 nm
CEEEDEETCE LU,

(2) AffEAZBA LRI ST I DEFIBSEDOHES =1L —>3>

BIMEEDA > I\ —THIFEAFOREBE EHUENR DOBHots. AREAFZEALEISTII>
DEF/\> RIBEDHES =1L —>3>% 7o/, CCTIHFIC, IS TIVICEAT IEBPEHFDEH
BEORSTEAPDES(CELOT. IS TI2D/I\> RIBENEDKS(CE{LTDIMNCERBUE.

EHEZ S5WICETEL. FAHHOREZ 10~20 nm QFEE TELEEHEE E. AROREZ 20 nm (CE
EU. EHEZ 0~10%DEHF TS EIEBEICDVWTETE LR, TORER. APEAFDEANICLIDT 1
SYIRICHBNT/\ RFvY IR ENDI L. FEFEHADARSESVRAPODRECIEU T RE vy
TDARZTZN 0-40 meV OEE TARANCELT D ENDM DT,

Figure 1 (a) Optical microscope image of the sample and AFM image of the line and space structure. (b) Calculated

band structure of graphene with periodic strain (period 20 nm, strain 1%).

(2022 EEDOMEIFEAHERFTE]
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SUVMEEEAR (D7 >F7IILD—ILAMEEER) TREULEIRTMEFZoRBEZBRCHETES. K
HRTE BRBFAEMEE S OREZBOZRTMENSRD T 7 > TILIT—ILANTOBE(SEE L. RH%
HICHEBEEZLTEIERICDVWT, EFAHFCEDVWEIE1 4=l -3 (BFIRETE) =
EieL., BZzBRICEZDRET /A, ABHNRRE> MOZORT)\A ANDIGRNEIEIRFT LU W)
BOBRREH RS, BEFRNC(E. BEEABIEECEDCERIBIHEFEACK D T RIBIES KUHE:X
FHECDODWTEBPNRHE (RFERE. AEEE - BN G I 2RELREFHERAR (BER—ILDER.
BEXRILCAMIR, RER—ERER) ZEh Uk, MEMEETY1>9 3.

2022 FEE. (1) BIRYIE CaGe, DEAEMR. (2) T7>FTILT—ILAEIREEHEAR MnBi, Te, DE—
W INRFBEDODEERILCANIR, (3) DERNREBEER—IUCBEFBFEORE. REZPLICHTZE
To7z. MXERUILCHREREEECRD 2 ATHD. (1)BEEECK > THERENTWVWR I 7>7I)LT—
JVAREEHEMEAR MnBiyTe, (CDULT. Figure 1 (CRT KDIC. BIREDEFIRRE. EER—ILHR. BEX
RICDWTHAXR, JTUHMHET., EFESNEEER—ILIRERITZEZHASMNCL. B—Ry IR
[CHESNTEEARREERILC A NIRZERT CEZASMCUE[L]. (2) BEER—ILHIREEERIL>
AR EDEN(CFHE T D, EREBEHAEFEREZS Lo, BERILAMRRZTETIEHIC
(F. HEKDDBERIDHNVWIRILF—IBDAY S 1 TEER—ILVIRDILERT > v ) UKFEEANRD
WHENSGD, ZLDFEIA M BEERD. Ba (HEEEEB TORFANLBARY —AEZHMii T3 &T
AR —HREHRMN(CETEL. MRAVSNTEZ Wannierd0 [CEESNTUVBIFELDERICERER—
JURBODAEZRT > > v JUKFEN M cE D 2 & =BASMC LIZ[2].

Figure 1 (a) The structure of MnBi,Tes three septuple layers (3SLs). The lined areas indicate a septuple layer. (b)
Electronic band structure and the chemical-potential dependence of anomalous Hall conductivity of MnBi>Tes with
3SLs. (c) The transverse thermoelectric conductivity and Seebeck-induced term of MnBi,Tes with 3SLs. (d)
Calculated anomalous Nernst coefficient and Hall angle ratio with different constant relaxations for MnBi,Tes with
3SLs.

(2022 FEDORIEAHEATTE]
BE(A01)

(2022 FEDORKRMNIRAFTTHRE]
[1]Y. Morishima, N. Yamaguchi, H. Sawahata, and F. Ishii, Seebeck-induced anomalous Nernst effect in van der Waals
MnBi2Te4 layers, Applied Physics Express, 16, 043003 (2023).
[2] H. Sawahata, N. Yamaguchi, S. Minami, and F. Ishii, First-principles calculation of anomalous Hall and Nernst
conductivity by local Berry phase, Physical Review B, 107, 024404 (2023).
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BRIMEEET S T T A AREILRDZER(h-BN)D 2 RTEBIAMRIRE (&, SRR TFOBIEE LT
fFENTULD., BHEMEEEEMES LT, BULEBERTIBRA M EBEORVWFILIN— N 2 ETER
ZHDHE - IS IA(FePd)Y>, ST T2 FEKLSESET S Ni(111), Co(0001). FeNi(111)/RxEMN
RIBICEIFENTVD, £F - 2 XatEBRMRIREOYME IHEE b R UESRTOBMSIETILZRET S
BERXERD. UNURAS, FePd(001)/7 57 1 >AREDK D (CHEFOMINENKEL BRDIEERAICH
WTC. RREFHNEDKSREEBEZEDONELZHASHMNT/IRD TULVRL, 2022 FEIF. E—RIBFTEZERE
L. IRILF—MICREEEZISNDIREABED T EZTDET - MKIKBORITZIT oIz, ELICEER
BEE LT, YR NREETILA-0.19 ~ -0.22eV/atom ORETLRILF—EF DT EXASHIC U,
Fiz, IEEMIEREL STEM AECLDERGERE L —BULTWZ, &5(C. ST VEICIFET L
R\ U S OWIRN S &(Fig. 1(a))=EERLTE.

Fiz. 2 RoERMRIFRE L TIEEEL) van der Waals #&& UhVEhviauzsd., [REFEHI A - 2 VO, Z A%
RSB CENTED T ER A0 HFYIMRIBLTULD, 2022 F£E(E. VO, DEEAERERZASMNCT DI
&. A02 Ah¥IEERDE &, B—RIBSTEICLD h-BN/VO, REDREFEEREFZT O/, TDRER. V
[RF(E h-BN D N EFICEMEFEFEETE > 2. B8 FHICREFESZ h-BN [CEDERISHET D
ENI Mo 7= (Fig. 1(b)).

Figure 1 (a) Charge density profile of the FePd(001)/Gr interface. Ci and Fe, represent the closest pair, and C,
and Fe, are examples of sites with no close C or Fe atoms. Reprinted from M. Uemoto et al., J. Appl. Phys.,
132, 095301 (2022). (b) Atomic structure of VO2/h-BN interface. Blue, red, white, gray, green balls are V, O, H,
N, and B atoms, respectively.

(2022 FEDREIFAHETATTE]
HP(A02)

(2022 FEDARKIMATTAR]
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heterogeneous interface, J. Appl. Phys., 132, 095301 (2022).
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AIAFR(E, D—TRAPEICH U THIZR+0.5 RxDESZEINT D ECKDTTINILY - TRIMEHEE
ZEEKU. B - BERFNAEDRFDCEZBNETD, ERNSICAEFTZ—SUBE(CDIRSZET.
FEFEMERIZENTFOH SUTOEREIBIES, FTUT. HRREDTSAILY - FRIOETHAIZFBEIRAATT
BICEALULTWZELS ZEBETEILTE D, 3 TICHEgNEREAFTRZRMIE Uz,

2022 FEDFIREE. (1)EBEBSOMINIC LDBERBIRBAFTNENRT. QBREATEI ST T
2NCRBDTISAILY - FIMEERT ETOBEIIGHE (B#J)L—TF EOHRHBAR) THD. (1)ICDNTIE
BEREECHIDIEHWA S —>3>72F L. AT MU S IRERETORE{EZ1T D 1= (Fig.
1), CNICKD. BECISUERLEREOEREZRUE, BRARECTHRUZD—ROF I/ Fa1-THtE
SHICKD., BERICERUEREARTFOFMOZITOEECS. ERINIC—HFRRFEADIMERRE U, (2)(C
DWTIE BBIIIL—TTHRE(CERAEZRRUIEIS T T >Z2ANT. HRE(CTTIAILY - K’
ARX=D D CRDHARMOIER BEHIEZTER U, CORRE. BBIIL—T EHETHUSBT TS
3o

EZHPRDED . TSANILY - FAHADT S KT A — LMbzEDTHE D, IUAD )L—T(A05) EDEHE
3R (CRET DA% ZRatA LTz,

Figure 1 Electromagnetic field simulation of wavelength-selective infrared emitting devices with additional
multilayer film structures. The results show tuning of the emission wavelength by different film thicknesses.
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BB/ \FZ O A(VO,) FERAE TRIEIMENZ (L OB BXRZ b Z E DBERGERZRI ZENS. b
SUTRAIPAEY ., LU —RESEERIGT ) A ANDIGANEEESN TS, HL(E VO, ETRTH
BARZEI7 T IVID—=ILANTOBE S E D ETHFAMEDRIL E EHEEET - 7/ A ANDIEA%E
BiE U THRZEITD TL\D, 2022 FE(F LLBEEER(CHEITIEE B E LT, S5 EER VO, 7
J I —DOENREDHN ZITD Iz,

VO, (F—REIICFEEMIR EDT ESF v )LERZBVWCBIRRRICK > TESNZN. TESFFS v
JLVO, BIRT(IERRBIREIR T 7 > T IL D —)ILANTOMEE (CHIBRN S o 1z, —F. {EFEKAERE(CVD)E(IC
KBTEILI 7 REMRETOD VO, EBHRESNTULBIH. CVD ERICELD THESNS VO, DEHTA
Y—IKTHD. WEDBHRT 7 >FTILIT—ILANTOEE =K T D ENREETH DIz, €T THRIARK
T(&.CVD BERIFICHITDIENR - ERBOIERZ&E{L T D2 E(CKD T L—TRD VO, DERRZERMF .

BEiRE UTERBEIRGZ 0 U EREFA L. FERHE VO, 15K & UTz. CVD BIRIFRICH LTI R
ZEVZARN— MDELICERZREI D ET. Fig. 1(@Q)ICRIIDIBNYAIORX—NLAT—ILD
VO, JL—U%BEETEMRLEICERT D ECHRIIUE. & UTE VO, JL—2(C3 U TOMls(3)(C
PVWTCTREAZESVODNAEZRITOIEECS. 340 K THEEBIRERZRT/ULD VO, EFKELERD,
360 K THIEFAMNMRIENTWVBZ EMRDh o /=(Fig. 1b). =5(C. #ERK VO, DSY > E— U= UIE
EC3 300 K (EHBIFBDE—VIEREZFEHD M1 ABICAHEITDIEDTHOIZM, 360 K TIFHERZEHETHD
M2 HHDE - THDZENDIH DIz, CNSDEEFER(E CVD BREICK>THESBNIE VO, JL—INEH
EZIFTTNBZEZRULTND,

RIC, CVD & ULTZ VO, JL— D DIEFEOREMKFEZANRCECSD. $XE 400 KT 2 HA EDR
IBIMEIMEbZ RS Z EMNDH D fZ(Fig. 1¢)e LU MOZORSAHDERNSH#D & VO, DIBEREEE (&
FYITOMERELDBZVWMENSH D, SEIER ULIE VO, TL—J(H@BFED VO, KDEVVEEEREEZED
CENMSILO NOZORDOEBMBE LU TEU TS EEZX D,

SEE/M LI VO, JL—Td. #MEEHERUT—Z2RAWTSUICERENSEYOFYvITEZZEND
holefesh, SEIETRTHERE VO, TL—IDT 7 >FILT—)LANTOREEEVERL URLIFEF DT
fZE1T>5,

Figure 1 (a) Optical image of VO, grown by CVD on a Si/SiO; substrate. (b) Raman spectra of CVD-grown VO»
at 300, 360, and 370 K. (c) Resistance-temperature curves of CVD-grown VO,. The arrows indicate the directions
of the temperature sweep.
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H. Ago, The 9th International Workshop on 2D Materials
(56) From two-dimensional materials to 2.5-dimensional materials science (ZXJT¥E 25 2.5 X ERIZ
~)
TSRS, BB62ll 72 —L v« F ) Fa—T - II T VIRAEY VEY Y L
(57) 2.5-Dimensional Materials Science: Controlled Growth, Integration, and Applications of Graphene and h-
BN
H. Ago, ISPlasma2022
(58) ZXTTYMEDMEH L o DREE : 2.5 RTWERE~DERH
B, UK 7 CURIE+® < F —
(59) From 2D materials to 2.5D materials science
H. Ago, H41AE Tk v R Y 4 (EMS41)
(60) Twist angle-dependent molecular intercalation and carrier transport in bilayer graphene
H. Ago, 12th A3 Symposium on Emerging Materials
(61) From 2D materials to 2.5D materials science
H. Ago, RPGR2022
(62) "9 7 = VORTHIR~ : BV 5 7 = VOBREE L ZXTF / £/, 2 L TRBEBEORIE
B s, SE40m R FEM R
(63) Nano/micro-scale phase change electronics using functional oxides/2D material heterostructures
Hidekazu Tanaka, 35th International Microprocesses and Nanotechnology Conference (MNC 2022)
(64) New memory technologies using phase change oxides

Hidekazu Tanaka, 11th imec Handai International Symposium

-2021-
(1) ZRXTIEOERECVDERE L 784 R GH~D B
AR, 5300 R = —MEl 7 + — F 4
(2) ZRJTHI'E DCVDEE & #RE(L
TR, HARSEMIRI S R OEAETHREFRISIZAS
(3) Bilayer graphene: CVD growth, machine learning-based analysis, and intercalation
H. Ago, 11th Asian Nanomaterials symposium (A3)
(4) Room temperature in-plane ferroelectricity in SnS
K. Nagashio, International Microprocesses and Nanotechnology Conference (MNC2021)
(5) Two-dimensional tunnel FET
K. Nagashio, International Conference on Materials and Systems for Sustainability (ICMaSS)
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(6) 2XTUERYE D T4 ZAIGHDER & FEREE
RWRE, L FLEaT L2 b e =7 28 ntiilis v R 7 L
(7) Direct observation of the layer-number-dependent electronic structure in few-layer WTe2
Masato Sakano, The 61st Fullerens-Nanotubes-Graphene General Symposium
(8) Direct observation of the layer-number-dependent electronic structure in few-layer WTe2
Masato Sakano, 5th EU-Japan Workshop on Graphene and Related 2D Materials
(9) Light-Emitting Electrochemical Cells for Functional Optoelectronic Device Applications
Jiang Pu, SERMLERBTIRE RS - v VR YT 4
(10) —RITTUHE DR & E£RIL
AT, 82 S B A AT AR =
(11) BEEB ANV 27 F 4 FRFBOLESHRE
HEHBEFS, H75HICVDIgE L
(12) Creation of a 2D electronic system with 1D wired materials
Y. Miyata, The 5th Graphene Flagship EU-Japan Workshop on Graphene and related 2D Material
(13) Growth and transport properties of transition metal chalcogenide atomic wires
Y. Miyata, the 11th A3 Symposium on Emerging Materials
(14) Recent Progress in Sumanene Chemistry
H. Sakurai, Symposium on Organic and Applied Chemistry
(15) Physics of twisted 2D materials
M. Koshino, International Conference on Discrete Geometric Analysis for Materials Design
(16) Online moiré IOP-EPS minicolloquium

M. Koshino, Topological invariants in quasicrystals

6-3. ZE
-2023-
(1) The 64th Fullerenes-Nanotubes-Graphene General Symposium % FI3EH)E
Haonan Wang (¥ H#F)
"Observation of a single moiré exciton in nano-fabricated twisted MoSez/WSe: heterobilayers"
(2) 77 A=HRRIEEEERR S 77 A-MEREE TREIEME ]
T 8
"I RX2 T RERE LS =K v Ly P e =7 RICBT 55"
(3) BI0MGH YL ESLM#EES F21E JSAP7+ F &4 FXF avF R b
BT E (LA, IHAREA
"Phase-flavored gummy worms"
(4) H36EIBAE—BHE
K GrIEFT)
(5) H36EIBAE—HE
AR #hsk GrIEFIT)
(6) S54 MGV SRS /AEENE
s E— (R¥HH
"KIHRTIC X % Bi EEL 2 FIH L 72Bi/Au 2 v~ % 7 + WSe, FET O pUE){E"
(7) 54 ECRYBEE SN A E S/ FAERE R E
K ot (CRED
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"SRR N — 7°Si; —xSnxidE E CELH X - BREVERE"
) Fo4E 7 F—Vv Y + F ) Fa—T - 737z VREV VYRV L/
filie AL (GEARHT)
"Magnetic Tunneling Junction using CVD-grown Hexagonal Boron Nitride"
(9) B4R 7 F—L v + F ) Fa—T - 737z VREY VRV Y L/EFREBE
HIF Bt (e Hwh)
"Polarized Raman spectroscopy of Indium-Intercalated Nanofibers of WsTes Atomic Wires"

(10) American Physical Society (APS) /James C. McGroddy Prize for New Materials

P2 B
(11) SR55EITIAHEFEAM M E/ MR M E TE
Pz B

-2022-
(1) BE2EFNTGRAY v HEY Y & EFEHE ZE
W E (EHD
"Vapor-phase synthesis of single-walled MX; nanotubes templated on surfactant-dispersed boron-nitride
nanotubes"
(2) The 15th Pacific Rim Conference on Lasers and Electro-Optics (CLEO Pacific Rim, CLEO-PR 2022)
OPTICA Best Student Presentation Award
Heejun Kim (#AHHF)
"Observation of Moiré Exciton Dynamics in Twisted MoSe, - WSe, Heterstrobilayer"
(3) B62EIFNTGRA Y v RV U & HFEFHIE  Nanoscale HorizonsH %
Duanfei Dong (¥ )
"Electrically tunable moire trions in twisted WSez/MoSe: heterobilayers"
(4) 52 [ICRAYEZEENHRES FEENE XH
AR BEiE (EART)
"R 77 v DY AR AHEICKE L Z2S8BIEtMo 4 v i—HhL—v g "
(5) 51E ICAYEESENHAES FHHEEHE XHE
fhe 2 RKEE (R
EEANNV ZABER P L A TICE T 2h-BN OB e AR BEEN R IC X 22D X € Y 754 X D@ Ed B
(6) BOIEIFNTGRA Y v RY Y A EHFBIE / Nanoscale Horizons® =¥
/NPRERIE - (R FHAF)
Optical properties of transition metal dichalcogenides with microshperical optical cavity
(7) BO1EFNTGRA Y v Y7 4 HI1SEAEBRGHYE 28
L B A (R HRT)
Novel excitonic features of moire exciton In twisted van der Waals heterostructures
(8) AMEIEAN TEE =4 - BIEME 24 £ L ERAEME XHE
T A
FHEFIREREICH T 2o FEERTL 7 o =2 XDk
(9) Asian Research Network Korea/ARN Young Scientists Awards &
S. Arai

Crystal Engineering of Layered Organic Semiconductors for High Performance Printed Transistors

(10) HBSEKEMBES £ I F— 2EBHFRETYE
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A (R EDH)
7572 I AT 7 A OT = VT AR G D 3 R AT
(11) E63EFNTGRAEY v RY Y & HEFRGHE ZH
NE R (EHEBH
Fabrication and characterization of multilayer in-plane heterostructures based on transition metal dichalcoge
(12) BERFMRFESESES KX X —FHRE
EANE (IER
7572V IA 7774 PDER (FAFaRAFK=A) T IR T =4 v O AL O ST
(13) 58510 [CRYEZESFENHES  FHEENE
i NN
2 [ BRI PR D B A 72 WEPER M(ND/Ta)sSe @ Hif B K I L OSSR
(14) 202235 ER B
e R
IR A4 b DFEERA A =2 v ZICE T 5 BAALY: 2 L TEMEE O BT
(15) 35EMAMH 2 SCRBZEREE
&S ENCTIESEY)
L 7e % H e BREBINI M & R o IR IRIZ 77 v b 7+ — &4
(16) 8th Workshop on Nanocarbon Photonics and Optoelectronics (NPO2022) The Best Young Scientist
Poster Presentation Award %E
WHRHE GRIEPRIE)
An all-printable CNT film-type photo-thermoelectric imager
(17) ERNA R R/ BFLERETE ZE
AR #hsk GrIEFIT)
HE38ELEMRIL 7 + — T L
(18) IGHYIEE A7 4 F =7 ANR&/BHERA L - RE
WHRHE GRIEPRIE)
BT 4 =2 AT =2 ayT
(19) REMBIER/FEBFFAL—H
KHHE=E GTEFT)
FAm SRR A
(20) npj Quantum Materlals/ Reviewer of the Year
Masato Sakano
Reviewer of the Year
(21) 20226EBE 8/ 2 7 Y R4 FEIRAREE
%% B
TRITTM B O EFIEENCBI T 2R IC i E b 72 b L7, ANUTEEL R v R o SR LEN o [
For fabrication of high-quality hexagonal boron nitride crystals, the availability of which enabled a
revolution in research on the electronic behavior of two-dimensional materials
(22) BEIERBEMHE ST I F —/FEBEHFHRE
At (DT
727 xvI 07777 ANDT =A v HE ARG D AT
(23) $E51E (202145 F) I Y E L L INRH S /AR E R E
e IRy A () [1F)
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-2021-

(1) RPGR2021 Best Poster Presentation Award %E
Lim Hong En (& HHF)
Wafer-Scale Growth of 1D Transition Metal Telluride Atomic Wires

(2) FA8EKEM B2 ES ZHBHRERE
At (=D
7572V I A0 77774 DT =F viEANEERIC O HE L R S

(3) H16lEl HAPHES FFIEHE (Young Scientist Award of the Physical Society of Japan) Z &
A
V7 bex—offftilEle L 2 b e =7 2~ )5

6-4. EFE
-2023-
(1) 7797 vy
R RE A
248 (2023), NHZ &

-2022-
(1) AJ#KD80% %87 1313BEH 2 KB OB
g2 Be
79 (7-10) (2022), HAR TZEH KR S
(2) BWEE - T4 — 77 —= v 7 X 3“BERED SN L BREE
RTHik, BRI, Z=E, T
351-361 (2022), HiffiiE#Hin s

6-5. fiFt
-2023-
(1) IRTTBBEB AN 27 F 4 FHlBOSHERE
g B, ) L kv Ty, EH R
G AR 25, 92, 292-296 (2023)
(2) B0 1 372 CRBRBE ST R 2% v 5o — OB
2=H,  EPE T
H Il B i, 65, 19-27 (2023),

-2022-
(1) BEZ 7 7 = v OCVDEE & EBTE O R LM
T, RIS
FIH & EZE, 65, 177-183 (2022)
(2) BBEBAINV 2T F 4 FIRTFE - RO ESHEEER
B B
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FKIh & FZE, 65 % 4 5, 196-201 (2022)
(3) ZXLYHE L =XTTMEOMIC D 32Ut
S, TILEE, 1E)1152 5, WY Rkt
HAYFR 358, 77, 627 (2022),
(4) A=KV FIMBEDOTF I~V VR - BIET 4 Z~DHH
WHKHEE, KRTFthEk, 2E, T
HTFIMATERIAL STAGE, 21, 37-44 (2022)

-2021-
(1) Z“RITEHE D5 2.5 KIHERE~
A

ORISR EE, 90, 617 (2021)
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6-6. 7L AV J—2

-2021-  2021.10.5 EAHHRE T 2 v
A0l 8 R
[ —_VEZEHELME HAETIhO/NS RfER2ED 2 K& %FH ]
https://www.asahi.com/articles/ASPB4516SP9ZULBJ01C.html

-2022- 2022.5.6 asia RESEARCH NEWS
STAMZEL ¥ 2 —ZCIicBdd 2 30 E
[ A new age of 2.5D materials |

https://www.asiaresearchnews.com/content/new-age-25d-materials

2022.5.6 PHYS ORG
STAMGEL ¥ 2 —&i s3I 5 2 5

[ A new age of 2.5D materials |
https://phys.org/news/2022-05-age-25d-materials.html

2022.5.6 newsmaker
STAMGEL b 2 —GIcBad 2 il
[ A new age of 2.5D materials |

https://www.newsmaker.com.au/news/385490/a-new-age-of-25d-materials

2022.5.7 Graphene-Info
2.5 D materialsit %
[Japan launches a $8.5 million project to study 2.5D materials |

https://www.graphene-info.com/japan-launches-85-million-project-study-25d-materials

2022.5.9 nano-magazine
STAMGEL ¥ 2 —GisCIc B3 2 5l

[ A new age of 2.5D materials |
https://nano-magazine.com/news/2022/5/9/a-new-age-of-25d-materials

2022.5.11 HFL#EFEPRWire
STAMGEL ¥ 2 —&i s3I s 2 5 H

[ B Sevm B RFAWTSE: MRRI D =2 —T7m v T4 7 1 25RItE |
https://kyodonewsprwire.jp/release/202205111070

2022.5.11 NEWSRELEA.SE
STAMGEL ¥ = —GsCic B3 2505

(SRR A SE: MRR 2D =2 —T v v 7 4 7 1 25RTYE |
https://newsrelea.se/ GA240a
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2022.5.18 English Times
STAMEEL ¥ 2 —&fsCIc B3 5 5l

[2.5D materials promise new applications for electronics,Al ]

2022.5.19 Institute of Materials, Minerals & Mining
STAMEEL ¥ 2 —FsCicB4 3 305
[2.5D materials development project gets underway |

https://www.iom3.org/resource/2-5d-materials-development-projects-gets-underway.html

2022.6.29 KK

AO3 3REF  A02 MTH A04 /Il AO1 2 WIFHE 7LV Y —x

[ 2 RITYVE O E G O BB — [ T8 0O MET cRE S Eb s tE 2 5% W —
https://www.t.u-tokyo.ac.jp/press/pr2022-06-29-002

2022.6.29 HAREFHTH

A03 3Ry AO02 HTH AO04 §iF)Il A0l 2 WHFERalE

[HOR. TR L~ 2T B W T e2 0 8 -1 o TE B 1 i 2 |
https://www.nikkei.com/article/DGXZRSP635502_7Z20C22A6000000/

2022.6.30 OPTRONICS ONLINE

AO3 3T A02 HTH A04 1)1l AOL I8  WFFEHCRACH
[TRR S, 2 XITWE T HEE O IE B0 K Y)
https://optronics-media.com/news/20220630/77779/

2022.6.30 <4 v ==2—ATECH+
A03 3Ry AO02 HTH AO04 1)1l A0l 2  WHERalE

[HRRL T L =2 TC Y E O 8 e o BRI i) |
https://news.mynavi.jp/techplus/article/20220630-2384773/

2022.7.14 EurekAlert
AO03 PhYE  WFFERCRAC S
[ Salutary delay in the reaction of crystal atoms to avalanche of photons |

https://www.eurekalert.org/news-releases/958798

2022.7.29 FlEg#ERE 11
A02 EH SRR E
[JE 310 AT i BB KA - & e S I B
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2022.8.27 EurekAlert
A02 EH AO3MH A04 7 FHFFEACRRLE
[ Weaving atomically thin seams of light with in-plane heterostructures |

https://www.eurekalert.org/news-releases/962655

2022.10.5 HRALRY: HAURY:

A02 HH  AO3AK M AOLEH R 7L XYY —X
[T/ F 2 — 7 O 7x BUE & S % B 7S

~ T RN T K 5 Bt 2 i TR e A 7 & D B FE ~ D EJ R A3 IAE~ |

https://www.tmu.ac.jp/news/topics/35021.html

2022.10.6 <4 F+ v ==2—ATECH+
A02 =H  A03 KM AOLZEH WIFEAHUREH

[HALRZe &, b T 7 F 2 — 7 O YL 2O 1858 70 BUE & G % 7S
https://news.mynavi.jp/techplus/article/20221006-2473575/

2022.11.9  HAREFHH

A02 EH  A03 Rk M AOL EH  WFERREH

(R Rl D F 7 F 2 — 7 BEZRABGERFE RO
https://www.nikkei.com/article/ DGXZQOUC20AB10Q2A021C2000000/

2022.11.17 ERFHEH 25X YouTubeF + v A SankeiNews
AO5 MBPIF X A TERR oA & /7| FH2ln Frte

[ &EW A A Z ] A GLR RN | AR i
https://youtu.be/H5ejosi6]7TM

2022.12.1 FeseHiiE 4
AOTESRWT Fi & A R
[ & A 7D H 772 Snap shot : FEERIM A E A 72 25407

-2023- 2023.1.6 HALKF
AOL ikt WEZEACR 7L RV U =X
(27797 = vET F v b 754 2O ERIUE T % BT
— SRR T3 ¥ ¥ 2 — & O I —
https://www.tohoku.ac.jp/japanese/2023/01/press20230106-01-graphene.html

2023.1.6  HARRFHTIHE

AO0L gt WIFERCRECH

[Hdb k., 779 72 v BT Py b 754 2 0ERBL AT % B F
https://www.nikkei.com/article/DGXZRSP647143_W3A100C2000000/
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2023.1.10 fabcross formv =7

AO1 ikt WEZERCRAECH

(777 =V &FFy b T34 2O ERALA KB % FiF—
— 79 7xvF ) VRV ERRH BIALKY
https://engineer.fabcross.jp/archeive/220110_tohokuuniv.html

2023.1.11 EE Times Japan
AO1 fnjete  WTFE i Rac s

(7727 2vF 7 VRVEER BT Fy T4 22 ERBICA KT 5 Bl & BT
https://eetimes.itmedia.co.jp/ee/articles/2301/11/news036.html

2023.1.24 MIT Technology Review

AO1 ikt WEZERCRAECH

(77772871 Fy b ORBEUAKICEY), B ey oA IR
https://www.technologyreview.jp/n/2023/01/24/297160/

2023.2.7 JUMKRFE KBRS EERHT JST

A0l EHF  A03 KK, Lin BIZERE L2V J—2
[ANHEREAF Y ROKRAMEEKE 77 7 = VERET N4 A% FH]
K& 7 ffifg I — RoTAREC B R A ZE o Aok ~ K
https://www.kyushu-u.ac.jp/ja/researches/view/868/

2023.2.8 EE Times Japan
A01 48 A03 KK, Lin  WIFEACRELH

[TUMKRS, 777 =y T4 20REZ K E L
https://eetimes.itmedia.co.jp/ee/articles/2302/08/news060.html

2023.2.8 HEHE KNy tas=a—2X

AOT E4F A03 5RJK, Lin - FFZERCRALEH

[NTTEELF Y R 2 RIEAK  BX0E S 2ok — b
— XA B 7 EE RIS © JURPBROR
https://www.jiji.com/jc/article?k=2023020800718&g=soc

2023.2.9 HUIL¥EHE ==z -2 v F
A01 B4 A03 KK, Lin  WFFE RS
[ R E R O & EE R 7~
HKRDBANHRENFTFEL 7T 7 = v O KEREREERIM % FEF
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2023.2.10 BRHEBIL K
AO2 =M BFERER 712V Y —2

(a2 78RR FD A XL 73+ 7 vy 2 2% BER
—2 RITHEL MoS; & Jg#k SboTes Tk a v 2 7 MEHTLO EHH — |
https://www.tmu.ac.jp/extra/download.html?d=assets/files/download/news/press/20230210_TMU
press.pdf

2023.2.10 HAREFHH
A02 =H WG F

[FEMRME, vy y 73 EROWRER EOfiEE 722 + T v ¥ R 2R % BFE
https://www.nikkei.com/article/DGXZRSP649206_Q3A210C2000000/

2023.3.3 I[FL#EFEPRWire

A02 =M AO0L B A03 KK Lin A04 3 WFFEHRRIHE
[ERE S 7 7 A N —IC BB 2 AT 2 5l 2 Fi s
~XRozL 7t v =27 2 GHICHIRE~ ]
https://kyodonewsprwire.jp/release/202303023533

2023.3.4 EurekAlert
A02 =l AO01 [l AO03 K7k, Lin A04 3 WHFekRelE
[ Scientists thread rows of metal atoms into nanofiber bundles |

https://www.eurekalert.org/news-releases/981243
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