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TIE. BFLARLICENFEERME (BBEES M HILa45F+4 K. TMDC : Transition Metal Dichalcogenide) & ik
REREOBICHEEINE T/ RT—ILEMZEZRAWLT, TMDC DTV RS54 FEFENRE T/ RAT—ILDFRY +
D—OBEDEREFTDKERE (HER : Hydrogen Evolution Reaction) il RIEICAILE LT-e ZOHER
Rix. 2025% 12 A4 H I‘ﬁﬂilil Wiley-VCH 1T D A1fi##55 Small Structures] IZBE I FE L,T:o

TMDC [ERF 3 DN DEADFEXRFEZHFOZRTME T, BHMHEHEICNA . Bh-BR - AZ2HHEH
DIEMD, BFTNARAVERIEERBFADERANFENTOET, ZDELD &E?E%ﬁ’é?‘/ FS4 k&
HEENDTF/ RT—ILDO3y FT—VBEICTHI LT, BERILEEEOR LG TEE T, SEOHETITE
BD TMDC +/ VARV EERT A1 —VBFEREZRELFE L. AR, SERRMK T/ RAT—ILABFT
NAZDBAFEP IR X —EOBRICKELFEELET,
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<BKR>

BRRRHEROERICAIT THEAREIRILE—HXD V) —2KkFR Y "OFENEE>TULE
¥, HER fiitf(k, KEDEMIIKRAERT D KEREMBDELRARTT, EEREOEE (PO
[FRFJM7% HER I TIA., Bl THELTHL-H. RETEHRELRBMHELIROLINATUE
T, REMHEELT,. FFLRALOEHEHE D ZREMEABEEIATLET, BRYPE T, BE
DNEFIEHLDE#E L DZRTHEROBBREES A HILISFA4 F (TMDC) (&, BE (BEH
A 0.7 nm) IZBEVTHLEN-EBWMNEZEE., AFHE. ERENEZELELETVLL I EM L,
RHRDABFT/INA ROIRILEF—TNA AADEANAFINATOET, HIZ. TMDC D
(TvP) &L HER fllfaexERT CEMBHALMZHE-TLET, — AT, TMDC DL — hEE
ICEHFRTYyCHERELS., TYSHEBLIZEITT TMDC OF / A5 —)L TOEEH AR
HonTWELT

<HMREBRDRE>

AR TIE, TMDC — D HER filifREZ R E S B H=OIC. T/ AT —ILDTUFZ4 + (F
I3 ERIRGR) EMENSBECEELEL. TU RS MEERFEDHATL KON HHEE
T. 7394910 LFEN DB MEMLHEZELGET, TR/ MEEITEED TMDC # &
[CHRTI Yy OEENBVH. TMDC 2TV RS54 MEEIZHET 52 & T, HER filliEHEY

FPREZRALIELIIENTEET, £, TURSA MEEZHMMIET HIFET Y DBEEMNM
EIBEVLSEHERELTLET,

EETMDC #&M T 2FiE& LT, KME-%KHMB-EHMH (VLS : Vapor-Liquid-Solid) B © #xI=L
FIEESHERE (CVD) P EERAVE LTz, RERFEITE Y. HE um Y1 XOEE WS, DE R
[CERILELR (R1a), FHHEEB WS DFEENICHMBEEZR OB FAM UABRRLTWSC
EaMmY £ L= (H 1b) . EEFEBE EFIEMEE (STEM: Scanning Transmission Electron Microscope)
® FRAVTERERFRAT—ILTOBERTZT o2& 25, 100nm REDEEHOEMKRDO WS, (F-
)Ry O HEE) NERLERY FU—IBEEZELTVS I EAALMNIRYELE (B 1o,
ELHITF/ VRO Yy ORI ITRKERES (B1d). ThOHNRERFLRLTOYy—TTHS
CENBALMIRYEL (Rle), SHICHEBWS, EOEBEEDEH®E%Z STEM TRIELE S
5. TURIA DTy DN ERMTIEGL ., THIZHEET S EMHALMIZAYELE (B 1),
CORERIFI. TUFSA MBENEE WS, EERODFAAICKRL TSI LEERLTVET,

RIZ, TURIA FMEEDORBFMGHEESZ, MERAXE L -HARS O MEREZHFOEETLE
StFt JLEEMEE (SECCM : Scanning Electrochemical Cell Microscopy) 1 &BE(EN 2 FZZANT
AIELFELF.SECCM TIF / R7—LDEHBICHOZRE T E2HIRAERY (F/EXRY )
EFHUTILRETERT S LICE T, BEDMRECTHEEHZTME TS &N TEES, HER
TIIETERDEMENKET VI EMBEENSWVIEEZRLET, T WS, EROFRAZEIE
LI=#ER. T FZ4 FETEHERBERDEBXR EXMEDEM) ERoNFEATLE (A 2ab),
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—AWS: fEREERLTCEAZAELZECA. TURSA DI Y /f:‘ll TETEROHMET
EMNERL., HER fRiEHORLEAERIAELE: (B 2cd), ZORRIE. TUESA FHERE
WS, EERDFAICHKELTWSEWVWS FRIE—HT EHEHEDTT,

EBIT.TURSA FOEBBELZHMICHEMLEL, ZB WS DEEBEICEEIZ2H & 3R
EFENDZZDODF A THHYET ., IS IFERORMEDENICI >TRI S, EZREHA
I¥FE4E (SHG : Second Harmonic Generation) Y &FE[EN B IERHEAFEDR 12 2HND ZEIT& -
T. ¥Rl g5 EMNTEET, BEER WS IZH LT, KEBOSHG Iy J2BELIzEZA, TV
F>4 LT SHG BBEASWVEMEBVEMRABREL TSI EMHALMNILGEY FLE (B 3a-
Qo CNBIE2H ERBEDTURSA MMNEELTWSIEZRLTEY., £ STEM BIEIC
BLWTHEIhoDEBEENAFEZESINLE LR (K 3d-9),

REIC.TUVFIA4 FORABREDA DX LEEREBRIAENSRFLELEZ(RDFT.
BUGRATUDEFE (Na-W-O BILT V) BWS-SIO, REICHIEEIN DA DX LFREFLELT=,
SEITFELERFHERFLERER. 20X TURHBAEE WS, BIRDBFET WS-Si0, REIC
BYZBRIHEALADONEZZENDMYELz, £z SIONFVITATUVRBEDORIGIZEY T
YFUTEN, BEBRYA FELTECZENTREINELE, BRERBEHBO A h=XLH K5
LEL, EREREICKT HRMMLERLE. BERFD SiO: & WS REIZH T HILT RILF
— B BLUVRANDAIVEZ—HL—2arIx)L¥— Y OFEEABESKIER (DFT: Density
Functional Theory) 1% “ M5, BERFOD Si0, L TOREIEAT Y RS54 FEEDREIBIE
10 (REILEER 1) T TWA I EMNTEINE Lz, CORELERERNS TV K54 M
RZ#5IZEEIITERICE D TSI EZRZTUEDHFEL,

<HEMNLEE>

1) — U KEFEMIZA Tz HER fMIEDRKIEI T RIILX—BEOBROI-ODIAFKEDREETT,
SEO TMDC DIy % HER MIEICAWS7 JO0—F(d, BERF#AVEIMED R FKkHERE
FEDOBRRICOEMNYET, £z TMDC [FRERDI 75 T o —ORAFRF. RERTFH
EADIGANPHINTVEHETYT, TMDC OF / BECIEBREEEHHT 2EMTXERICH T
THBHTEETT, AHEL., TRILXF—RBEOMRORMRD T/ AT—ILAEEFT/INA ADE
WICHEMTESLHEFTEET,
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(b)

Exxy 'FE{SETI v

L(ab) T R34 bHEER LIZERE WS, BfERDONPEMRER. Ce)WS2TV R34 +D
=2 fESTEM &, () T F54 FREEFROWE STEM 1§,

(a) “F/ENE

Ag/AgCl
TR

8.

B 2. (a,c) WS: #5@D(a,b) FAl & (c,d) EID(ac) SECCM BIEDEXR & (bd) BFR~ v 7,

H,SO,
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-10 T ( -50 I O
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SHGME (a. u.)

X 3. WS, $ERM(a) HFBEMEEL (D) KEESHG YV, () BHSSHGREFEL DT ODTY

KS4 FDSHGT YT, 2HBLURBEBLEZB WS, D(.f) ERETILE(EQ)

{%O

U

(i)

HEWS, DR
g 2 pwmp

(iii)

K4 WS, T RS54 FOREREDETIL,

=25 STEM

F—LHEEDEEWS,

14 46 64666 ¢ ¢ ¢ ¢ ¢ 466 ¢ ¢ ¢ ¢ ¢ ¢

(iv)

--------------------

(v)
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& x  p pwmp

(vi)
WS, D ARSI HINR R
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RIS
i@ 3 4 : Dendritic WS, Nanoribbon Networks Grown in Interfacial Confinement Space: Edge-Rich
Avrchitectures for Enhanced Hydrogen Evolution
8 & 5% : Small Structures
e # : Hiroo Suzuki*™, Kaito Hirata™, Yuta Takahashi, Shun Fujii, Masaaki Misawa, Tomoharu
Tokunaga, Ichiro Nakaya, Yutaro Senda, Yasuhiko Hayashi, Yasufumi Takahashi* (*&{E%&
., THEEEES)
D O |: https://doi.org/10.1002/sstr.202500542

U R L : https://onlinelibrary.wiley.com/doi/10.1002/sstr.202500542

BHAREE

AFFEIL, ISPS B BFE (Grant No. JP25K01624, JP23K 13633, JP24K00817, JP24H01197, JP24H01189,
JP24H00478, JP24H01202, and JP24K17708) . JST BIFEHIEATR X 1EE % (Grant No. JPMIFR203K and
JPMJFR245U) . JST ACT-X (Grant No. JPMIAX23DH) . ¥R PR iTIR BB MM ZEEIK. £ Ot
F#ZEBIA. EE =i - HFHE EERZEME. PHEIFAERARIREG AR, B
ERERERMAR IO ) MEETOT S L, XEBRZEE (RTUTILER)Y—FA2 T3]
X (REES PMXP1225NU0058) . XEFFEMA Ly TLANIMHMERRTOS 5 L (WP D
XEEZITTERLEL

BE - AEHN

1. BBEEAAHILas+4A4 K (TMDC : Transition metal dichalcogenide) : EBERBEF (M) &
ALAFTURF X) oY M EREoNS. BEEN InmM UTDRF I DADEHEHFDE
KMETY, KERMLE TMDC IZIE WS, 45 MoS L ENZEIFLNET,

2. TURZA b HBEIEETHEICEHBKICHBHULIBROZ &,
3. JKFFHLE (HER : Hydrogen Evolution Reaction) fitl: /KODEBEXR ARG EDBIET, KK (H) #
DELCRLESEDHIEERIG (HER) ZBIT5YME, MEIREOEREZSH. RELGEEE

ETSt#®EZLOTLET,

4. JV)—2KFR BEFRIRLEY— (KEECRANGE) 2E-TO2bhd. —BILRFZH
HLEWKRDZETY, RRFASOUNVALEL TIEFRESATVET,

5. 7308 —BHNEMALTHLEREULRIMBRYBRLENG /A2 —2DZETT, EDHE
BOPRDOKRGEICRoNDFHIEHRZELTVET,
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6.

10.

11.

12.

13.

14.

15.

16.

XAB-7&48-E48 (VLS : Vapor-Liquid-Solid) mif: RIEREDRERERHMNT[EERERR & KRG L TEHED
MENRETSZETY,

LEKMEMRE (CVD) & S[MENCEMEMIGL. BETEERIGZEC T LICKY, EFEEFE
BYEDBREZRAT RN T, —RHICEFERERERZHETSIETAVLGIETS,

FEFZBREFIEMEE (STEM : Scanning Transmission Electron Microscope) : BFRE M<K > T
HHEEEEREL. BBLTELEFZRELTBRZEOCHEMETT ., EFLANILOEEETHRET
EET,

F/ IRy RFEYMEE T/ R 7—UIROREMBEEIC L -—RTYWEOHRIH T,

FERERILFEEILEEMEE (SECCM : Scanning Electrochemical Cell Microscopy) : Bk & FiE L
F2ASRF/ ERY FOEXIHERBEDHITFT / RT—ILDAZIR A A LOBRILFEEILE K
L. BAMAGERIEERIE (BRORIGRERE) ZEHAILAALERET SFETT . MHEOEBOMAM
EETYEVITEET,

EZREFEHEE (SHG : Second Harmonic Generation) : 4 EDIEROMBIZRZEZHUTH E. TD
HDBERDESDHLFHIZITH T BBRETY, HBRDEBECERTEZARD-HDAZENEF
EELTEDLDNET,

FERMMAFR: BORAEYMEICHTD L, ADRDIBVDVEMICLH LG GIHERDET
T, BIZIE, XDBAZEL 1Y, XOESITLE L TRALCBITOLEANEL Y LET,

REGHRIRILEY— HEAVENERRELETBHTI-OICEFYBILATAELESHENI R
IX—EBEDZ LTI,

A=A L—2 a3 IRIF— VEORBOMICHDOEFOHFNAAVALLEEDIRILY
—NDZ&TY,

HEBE#IES (DFT: Density Functional Theory) Ft&: M OWMEEF AT L-ODHEF
ND—ETT, BEFEENLIRILF—HEOMEZTATIERBCEILNTWET,

BEBE: LWCODDRRGBERNMGEHSNDILERIEAT, £ ELTORIEDRECK
LRESFET HIRRICBEDETT,
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17. REMGEEE: EZRIGICEVNT, HHEMRNERKAZHNT 2 BELA RS EAEDOE X B
SR> TLWHIREDZETY,

<BBEWWEHLE>

FEILRZFZMATRE IRIEA G E AR FRE
RAEZE 5K SAEA

(EFEES) 086-251-8133

(FAX) 086-251-8133

(#A—JL) hiroo.suzuki@okayama-u.ac.jp

AEEBEIXERFYEIFHE

Mm% TH B3

(BEEES) 052-735-5343
(A—JL) hirata.kaito@nitech.ac.jp

LAHEBERZRZRERIEZEMER

ERKZEF / 2R

g BB ER
(BEEHES) 052-789-3307  (FAX) 052-789-3139
(A —JL) takahashi.yasufumi.v5@f.mail.nagoya-u.ac.jp

BHERFRZRIZHRH

ERR Bk #2F

(BEEES) 052-789-3350  (FAX) 052-789-3226
(#A—JL) tokunaga.tomoharu.cO@f.mail.nagoya-u.ac.jp

BRI XFEIFIHYEEH
B#E BH B

(BFEES) 045-566-1629

(A—JL) shun.fujii@phys.keio.ac.jp
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