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BZHOUNT
2023/7/20 | Damien Hall |@RAKFDWPT F /& |RHTBHE HEAE-V A FHEAEEAICEES
B FAFFERT (NanoL.ST) DAL - R T e
AICBT DB DA R AR
2023/7/26 | Kl Bz [BRAStE RHU U Y— [ EEIFEE |BEROE BRMEI M < Bl e
Tt H— BRI FEEHEAT
JEH
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7Y
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2023/8/3 Nan Wang |School of Chemistry [Professor Preparation of nanomaterials
and Chemical and degradation of POPs
Engineering, Huazhong (Persistent Organic Pollutants)
University of Science by mechanochemical reactions
and Technology
2023/8/4 KH #A |BRSth Y 2— Yoty |k A7V MEATORERER ~
fFiFZeET 1DPS HF5etk BERET D Jetting ~~
P —
2023/8/4 AR W L7 77y 7l (BEFER PE 1372 < TR BRWEDN, &5
E=gan iz H
2023/8/4 | HYR HEK |HOBRIETIAME |0 R PE OFKICIIT 2T =T R
2T L LR s (It | 7 HOR
#E SUNAMT
2023/8/4 | i ARKER (A BRI LY (R V7 b~ 2l DT T
Rt ~A o m -
J B T 2B
2023/8/7 Kyungsoo Oh |##[E Chung—Ang Professor Radical-Driven Synthetic
University Transformations: Nitro—Nitrite
Isomerization
2023/9/5 REIE ¥ |Career Value HFZCAT  |[fUF AUH— AT 4, EDITAE
BREC DA B T
2023/9/5 Fiy BZ (KRBT ) 72 |HeHd% AL B T ERE AT T
&»_.
2023/9/6 AR TEE | FARFAEMBIEZE | HEHGR Fiddling with fluorescent
B proteins, pondering on ATP ~if}
A S N E DI DR
T DA, & L CHIREN ATP @
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T RESE R
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ft GSCC LN~ F ¥ 1t
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*+ b7 4
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2023/10/13 | Mg tHB] (BEStEL Yy 7 R F— LAY — & [ IRIROEER S o — Rl 2
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2023/10/17 | PNEE ZREL | OW) Hp/vedg s H NI O SR A = = —FEIT
it ITEATS ¥
ARG AR

2023/10/17 | BEH RE | Oh) F/eEREE (FUNMEEET R |FEBIRICR D g EOEE HIZ
TFSAE TR AT A DT : Go—Tech B4 HLNT

2023/10/23 | /MR ET | XA T TEMASH |[HMEE HRRIEEEERE R H 95 7 v R
=T 7)) P A DBR%E
FARER A7 —7

2023/10/23 | A WA (PIEERIKTARETE (BT FAFEEL] DNA OREIEZ L & DNA
B EFRMET KRBT D0 TR fioTz

BA T RE

2023/10/23 | M B [ KBOKE: BYYEREZ | FHTHEZGE  |Pandemic preparedness: 7 ¥R “O
BRIl BRYYE - 4 | (FHE) NRUTI v 7Bz b
IRBAAIRFZEERY & A v
A HEEET— A

2023/10/23 | ZHEE HER |[EILRSEAANIRSEREE | Bd% Hexwa Rl B A7
LI AN T AT F—RA— g

(0X)

2023/11/2 | IRH #ET [ KM 3ZFAEH 7'm R EZTEPICR-THEL LD
R—P <R A bk
G

2023/11/6 A B | EEAAH on | TRAIER | N —E Y a2 — Lo &ML
HATe A rgEiT N0 —

TV 2 — VIR

2023/11/6 EE R |BRSts 1 v B (RIFTE WA T — YR E Y 2 — /LD
A LR T FEHEFEATRAFE

2023/11/6 | VEKT D5 |ELEBEHSRSH Hil |[HE T —HGE(KRE D 2 — L DT E)
BRREAES ]

2023/11/10 | JIJR  Ef (HOKRF R LT R | #d% Al DY A ALY A ADT
WHoER WD AL

2023/11/10 | #B(H  —VF  |BEFRBRFETL - | B ER AT DNBIEZFEOT-HD AT ~
= AR

2023/11/10 |  JtH ¥ |[KIRKS R BB Social Network (2 BT PE

HIFBHRR RS | I ChB D 7= 7 7= 7
LA -

2023/11/17 | /I FoHI [University of Bl Reagent controlled

Pittsburgh chemoselectivity in alkali
metal reduction for drug like
molecule synthesis
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7okt EXEFIFREE JIE” fhdh” OBEEM:
TR
2023/11/17 | M BE [ ERFREEERT: (R Rl |foint oo o THEIR R B
e,/ mER R Lise (& BEH | & U T vA 77 DX
oA 7 Zary %
— 7 A EILESIR
¥ KRR, TV oy
BV H R
2023/11/17 | {5 |TOPPAN R—/LF ¢ > 2 | TALRISEE | mlHErEme b TFT O SIS H
A
2023/12/1 | 2B AEsk | JUNTZERSF: MR XD —T 23 ZOF BN L OF PE
M D/ NRA L )
2023/12/1 | KF —BB [JUNTHERF iz N —LIERBAFE OBIR
2023/12/1 | ¥ RE |JUNTHEKRY: e b/ QIR AWALVEE S 1N G
RND —5 KT /S R
2023/12/1 BB fe (BRESHA A 'L R RIFTR Po (XA TEIN IR S A R 52
A FEENTIERT FERAfT~
2023/12/1 | AR HEE JUNILHERT Az A YE L FEEROME MR &
R — £ ZHilE
2023/12/1 | =% 9L [HOREPHTRY: Hilz BB T CONRT —FE P 2—/b
Dzl
2023/12/1 | Bt TR |ASMENENRERIRE (Bt 2 —& |2 o 2 —TEEIFEI 6 K USRS P
2 - BlEEAR IR TN 2 N T2 R — Xy S —
=PoeEER R T~OHGH
X
2023/12/1 | Hans—Jiirgen |budatec GmbH Prof. Copper Sintering for Large Area
Albrecht Dies in Defined Environments
2023/12/2 | A #ohE [RZ=ZEBHEEI R |4 —K  |EEEEOEEM 2% 2 2 EKHE%
PARN Y S e PRA - 5L | HlY
BT R
2023/12/2 | B 5% [BKEKF = i 1 — & ) R ARG A
£l
2023/12/2 | T #HC [HOLIERT WHEE EERPT IDET Y 71k D
RSO L A DA T4
2023/12/2 KRR AR Bz SDGs A B 2 FIEMK= 2 | -
EEREEME - mAL—Ty R =
VIRY y MRIA R
2023/12/2 | A#aZ PR [JUN RS Bh# FERE— (AR B A E A 6
SR D BT
2023/12/8 | {r[¥F JE—K[ |Rice University Prof. Cavity Quantum Electrodynamics

in the Ultrastrong Coupling
Regime




2023/12/15 | Esther Levy |Advanced Materials &8 |fRtER Advanced Materials E&2>0 RA
R OMZERAFEE) A & Advanced
Materials FEDOR— K 7 4 U A%
L DOEX T
2023/12/21 | Guo—Quan Lu |Virginia Polytechnic |Prof. Advanced Strategies for
Institute and State Packaging High Power Density
University SiC Modules
2023/12/22 | 1 AR (RS T Bz F o 7Ly MERR & b
2023/12/22 | EED Ak (BRSNS ISTL REmHEE  |CMP DIFEE LIS~y r— U
it (%) |~ b
2023/12/22 | B FKE |MRASHAEREUERT K R CMP %E{E DR & ITAFE ORRE
BT
BELL Hili~—r T
4 TR
2023/12/22 hilg %% |[#ENS4E D-process J—%—f#14 | (BR) D-process DRfEDORHE
MP 77 &) —HE | (L5 FOFEHH
&
2023/12/22 | HIEL 78S [ENZAFZEBRFSIEN PEZE \WH7E 27 v — 7" Db IR b5y 1R DB
BARAIEATE O (R HEBdZ |0 & HEREA B~ D B
FEREEARAISEERM 2 | GEEERT:
THEIET A A7 — |BE)
7R PR
Bk
2023/12/22 | Truong Minh [RUERRT: fLFFZERT  |Bh3K EMEREN e 7 A B A N KB
Anh A HAA PR E R 7= O DIEFLIRIATEFOBA%E
2023/12/22 | HEF R |[HTZERFRAHAN | HEdR RFEP BT =T Y 7T
RIEAITZERE b A mpt FD L YEME OFTERETRK
I SERT
2023/12/22 | WY RR| (FEEEHAGREMIITET it |pF2ET— AR (Rt b iEOERHE - BE)
bR AT v & frizrang <
2024/1/11 Yun—Nung |National Taiwan Associate Towards Human-Like
(Vivian) Chen|University Professor Conversational Al
2024/1/11 | Koki Nagano |NVIDIA Research Principal AT-Mediated Telepresence
Research
Scientist
2024/1/11 | Seungwu Han |Dept. of Materials Professor Application of machine learning
Science and potentials to nanoscale
Engineering, Seoul materials and processes
National University
2024/1/11 | Ryo Yoshida |The Institute of Professor Beyond Data Limits: Innovations
Statistical (Director) |in Data-Driven Materials
Mathematics Science




2024/1/11

Mikiya Fujii

Nara Institute of
Science and
Technology (NAIST)

Professor

Digital material-process
discovery with Bayesian

optimization and generative

models
2024/1/11 |Nozomu Yachie|University of British |Professor HD video recorder of the cell
Columbia
2024/1/12 |Satoshi Maeda|Hokkaido University |Professor Reaction path network for
(Director) |predicting chemical reactions:
Its calculation, analysis and
database
2024/1/12 |Nobuyasu Koga|IPR, Osaka University |Professor Exploration of novel protein
folds through de novo design:
How many possible folds exist?
2024/1/12 Andreas  |Al-augmented Head Physics informed neural
Rosskopf  [Simulation, networks (PINN)
Fraunhofer IISB,
Physics informed
neural networks (PINN)
2024/1/12 | Tomoki Nagai Materials informatics |General Mgr |Quantum Chemistry in Quantum
Initiative, JSR Computing using Real Quantum
Device; A Use Case for
Photoresist Material
Development
2024/1/12 Yasuhiro [Dept. of Mechanical |WEZd% Single pixel imaging using
Mizutani |Eng., Osaka estimated uncertainty for
University metrology
2024/1/17 | BH FZ | KBOFESAESER |BEE 240 | Bt o3k &3R80
T ~ZLLUTHEL Tniz7el
7=~
2024/1/19 | ALRJIl 5% |Bush Clover #Risxtt L——Hfil, - B AR
BEER FERRAN T 7 11 & Z FHO = Bekin
L7 7 r—a ORI
2024/1/19 B8 # |Bush Clover H&tt BARREIC BT D AL—T k
FEAITED B EDTdDT I =
2024/1/26 | HH EY |[BAa—Ta2—Fx— [HE /N ToT BV 2 — L E K25 F
7Y o— 9 UM —T7 7 ) aU—R L EREIA~D
JE A
2024/1/26 HH P PEEHINROGUITEITE IR — AR [$RA kR T T Tk o
YTV AT WS A DIFFERHFE
T H—
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2024/2/2

Xiaodong Chen

Nanyang Technological
University, Singapore

Professor

Decoding the Essence of
Materials Chemistry in Bio—
interfaced Electronics

2024/2/2 Kazunori |The University of =S e Engineered Nanosystems with
Kataoka Tokyo, Japan Smart Functionalities for
Targeted Therapy of Intractable
Diseases
2024/2/2 Keiji Numata [Kyoto University, iz Big data-driven molecular
Japan design of artificial spider
silk with nano—scale
hierarchical structures
2024/2/2 Yan Li Peking University, Professor Single—Walled Carbon Nanotubes
China Acting as Electronic Materials
2024/2/2 Xing Yi Ling |Nanyang Technological |Professor Stronger Together: Integrating
University, Singapore Surface—enhanced Raman
Scattering with Machine
Learning for Predictive
Biosensing Applications
2024/2/2 Kaoru Tamada |[Kyushu University, Professor Live Cell Imaging Powered by
Japan Self-assembled Metal
Nanoparticles
2024/2/2 Jinhua Ye |Hebei University, Professor Solar—-to—Fuel Conversion: from
China Photocatalysis to Photothermal
Catalysis
2024/2/2 I11-Doo Kim |Korea Advanced Professor Nanofiber Technologies for
Institute of Science Catalyst Design and Multi-
and Technology, Korea functional Application: From
lab. to Commercialization
2024/2/13 | Kyungsoo Oh |#[E Chung—Ang Professor FElectron Transfer Catalysis of
University Diaryl Diselenides:Visible
Light [4+2] Cycloaddition of
Styrenes
2024/2/16 | WH HE |(RZ ATy A - T7 7 |FHTAERdZ |10V E RSV A BRI T
U —iRaEtt KRBk SiC /T —F /31 ZDHF L i
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SiC it HEA AL FIpFAE
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2024/2/27 | BN E— |BIEZBRT Bz B TRTE b &E T, Eo
WS DIEAIIN? ~T—HEET
JL~
2024/2/27 | HE GO |[FEERSLK iz 1 PRI FE T O MBI o 2
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2024/2/27 W g RBOR: B mARy MMt b GMHE) 1282
FTIDT DD ~ERD S 2%
SN SF Y U7 L—a AR
(EREDOE Y 2T VT 4— Ky
7 il £ T~
2024/2/27 | YEH HE TR Bz ARIZZSHIE S AT A0 ~
R E BEF N T D1 & AR
YEORE % NTHIZERD Aivs Z
EDAY y MIDONWT~
2024/3/1 JB Mz |BALRTFZIoERYY |RHTESR WO EEITHE T - TR EE
WHERT FOBE RN OPRAILZ & - IED
LizZ &
2024/3/1 Bl BUZ  [ET R (AERER HBTRARCE DMFFERT DI > 72
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FUHNY T ’EFsE | (Principal |V Y —F vy —IZ7r o705k
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PF BHZEES InfoTech—AS
2024/3/1 WO |ERARRTIZERT BIES F—ANEILRDHENH L
2024/3/11 Han Zhao |University of Assistant Robust Learning Under
I1linois Urbana-— Professor Distribution Shift
Champaign
2024/3/11 | Yuya Sasaki |Osaka University AR Evaluating Fairness Metrics
Across Borders from Human
Perceptions
2024/3/11 Daichi Osaka University Bh# Fair Clustering & Search
Amagata
2024/3/11 | Koh Takeuchi |Kyoto University R Counterfactual Analysis for
Reliable Decision Making
2024/3/11 Takashi Osaka University WA Deep Learning Meets Physics and
Matsubara Geometry
2024/3/11 Futoshi  |Osaka University SR Information—Theoretic Analysis
Futami for Generalization and
Calibration
2024/3/15 MR B AR LA KRASAH [Corporate RNz B a—TF 4 7T
Samsung 7 /3 A Y |Vice RANXUVA AT Q=T AL T
— 3 VAWFSERT |President AP |7 L—va T Ty K7 4—A 7
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2023/6/28 SR K AIMECS2023 Best Poster Presentation Award
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2023/9/8 P8 Hkb Sy s AWA 36 BT L KDY A BHR R X —REK
HiE
SEE &

BEEF il
2023/9/15 A7k  Fngn The 2023 Hatsujiro Hashimoto Medal
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12th International Joint Conference on Knowledge Graphs Best
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The 13th Japan—Korea Workshop on Digital Holography and Information
Photonics (DHIP2023) Student Presentation Award
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WHIRKEEE HIETHD, D FIHMEEX ¥ 7 — s BELO IR A G L 72 DO NART o VRO J - F-AH,
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i, R L OT A RIS OB DD
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Si{111}V 3-Ag) DEBIZHEALT- (K1 45 EX),

ARPES (3 BB AT JERkRE 20 7B AR FE AT « U D hi %
UVSOR BL5U THlitiL7=, ¥ 2 (a)ld, 60eV DY R/LF—TD
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FEEREENEARSET (F27001) FARDEH)

Bz fikt  FEST (BTN S54E 11 A 1 A&
FHTAFZE B M E— (BfSsA 1A 1 BEA)
HEsAME R kL T (BF64E 1A 1 BHEH)
a) #f &

AECIE, EMR 7 LT L s v =S R e 2T 7O EE IR
JEEERLE - ISR O DY S OWFZEET 21T > T\ b, BRI, AR EEREN21EH LT
PRI - BB - IR LY b e =7 ADOT A AYERTIEAN - 7 oIS AFRICERA TV D, A
BRI I X BR B AT O/N S 72 A0 - IR 7 0 22 W T DOEFT 34 2 BEN T RE 2 H Al ©
HO ., SBOFGATRER R 2 HBT 5 L CRE RN TE LN TV DEINTH D, AW E
TIL, ZOABEERERNZIZIC D & LIEERE 7 A R2BT DB E & T 34
A~DIEH, BiZidt o7 —2IERHO O O HRENF & O 2 R | tERIRERRI D D
TR AEHED TV D,

b) & &

175 J)L Sweat U HDEE

RO ClL, HIRE - BEMO 7 Lo 7 IVAE AR
A AT ik, DL AP, ARREEZ I e
LF BN B L - GRS o B RS N FTREAR Y = T T
TNt Y e R e YO 2 FE L T\ D, T
b, THRE - 7L 7 VETRIEHEN & X147 7
Jav—] OMAEICEY [ — R IR FET=H ) TR (i

F N OEBE B L, EEEEHE T, RHOBEE~0 ARSI
5 2\ BN B R 2 DAEFIEEE CEMRREN) 2 ANEEL g M1 7=T 770 Sweat b Y RHIiS S
DT RN SHIEE § 570 OHMER 21T - Tx -, RIS, EHHoFR 0%t
W% ) T H A DCEEIR L. Na X0 K 72 84 A e 2 3Hl4 2 Bl 2 B L7-,

- REEA Tty FEIRIBBZERAWIE, 1 XERERETT7 > TORK

V=T T T NT A ZADIEE AR T 5720123 U O SR & 2R 0O L
LD, PRI ¥ &2 22l dE rl R e BB R it & LT FVREEAR 22 O 7o AR IR -
Z ¥ A% (Organic Thin-Film Transistors; OTFTs) [EIRNAHETH S, MO K 9 2N ERE
EXRE LTG5 HEIRRIE 2 #ET 23568, NT U UAXO 7 A AERENERE L7250, FlkEH:
TR AL EOIZOTFTER T nv 2 & A ZIERITIEDRERRIZE K LIBlE 720, AFFE T,
KiaA 7 & SEIRIE D —FE T 5 AT EHFIRIE  (Flat Stamp Parallel Printing; FSPP) TRk L 72
%4:@ & )EH V. OTFT ,ﬁz;@ 7u (1) Coating (2) Pressing (printing) (3) Peeling (printing)

T AERBET S 2 LT, v i :
VAL OBUNME BRI TR 1 -;#§===-43L$4.

70K 7 A4 X pseudo-CMOS 7 roussins ’ ......... ; i
. o e B P Roller ¢
N 7 VGHM {&*ﬁ II:H % EJ‘ Hb L\— L/ f:o (5) Peeling (substrate) (4) Pressing (substrate)
AR IR 241 SCREEN 7R t -
Sl e | E—
— VT 4 7 AL OIL[RIFE ’ _________ -
T& v ., Adv. Electron. Mater. 9,
1-8 (2023). (2Bl S 417z, 2 MATERRERIED 7 1 2308 (/) & 7 4 /bbb~ Ag BHEFIRIG] (1)
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B9 2 BAEZ T 57200 B4R HR & LT THFZERR &2 Fi P ERAIRRICRE N 298] 2179
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) D2 SDOMESBEN ORI TN D,

B 2 DOFTUBIIEF O T HFENEIL, LT Th 5,

S BTEERANE > AT DR E - RO FEEITTE 2 20 3R K SR OHERITHERE~ LR O DT 5
BRI 2V AT WEEEIZFE T 2R 21T O,

RN PEAT TR 3 B« R ORI 22 HAERF 787 DR K M EE AR L, B LW E=—X
(ZEEN DT 2 IR & U7z mn T ERIg 2 B9 2 08 217 9,

BIPEERIRAFFEER P Tl RFAICBIT DHFEACR OB eii R, a7 . ®ikir & o
PR RIEAHEET 5 2 LIk V| Rt R RE BT RATE DM RIZEN 2 BHEZ FZERT 5720
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a) B &

KRFOHZHEEI L L TEDEFFIIIER DL, KFDOIITEA IR I Gl 70, WMEFUTHEZEIC
FEODIT D HARN 2T AT LOWGUZEIT DW9E21T 9 . MSNOWIFERERT & OIS R bR ZHEE,
SIREE~OERRE D & & I, EHE A BRI b7 T, BEARANIE, OEREAFZH4ES imec
& DOILFEFGE/ NMASTROHEE & &bz, OREZENT /ST I v ZICbxh, AL ik x 72
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@ 11 A8 H (K). % 12 [l imec Handai International Symposium %, FEEIZH | e\ YT, X CREMF TRl

LT, ZOY Ry AE, 2011 4 11 HIZPENTE imec [6] CHifift L 72 Collaboration Framework Agreement
(CIFEILFEWFZEERK) 1CHDE | 1 BIZPENFCRIfELIRE, AARL X — « 5T ¥ TRFAZHIZH

e L, SH%OILFEMIRICHIT COEINT 4+ 2> a v, NI E T,
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QAT—ULITTHZLITONT, Wby 7HREE L

@ J'T7 Y FET Zfliolong Ay 7 AT AOBIFEIL, IST ARARESSE R4 « 2l
OS] fEE AT e MR A VR R RR FTREZR 7T 7 = FET B H—Il2 kb
IRUT R I DIRUVMEROEB DO—Eg L LT T\, 2RISR EIL, 777 = FET O
EREEA L « AT MEEHEET 5 & & BIT, BRI & 722 D fRRE R S A RS &
WA AA 7Py N EFERRIEEOEANZER, WERELZ X5 LN TET,
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O 11 H8 H (K). FEWFCBAE L7z 5 12 [0l imec Handai International Symposium (X 1) &, BEEFATE, K
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MEEEA L CWDHT-RETT NV EIRE L, 8IS 7 L — 7 BER 25T h-B fifih B~ VO,
HEZER L, BEREEW 10um OX v v 756725 S FEma G LA A4 v F
TFNA A BTG LB A v F o T RE LI L 2 A, BERE L OBER FICBR LT2T 3 21
LT RS 7 A BE Ty NI A A v F o Z 2B LT, BT 7 L— 7 BERSESIC B TR
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LT HIZLD, Va— VI X 0 BERITEORING VO, R A A ORI MESIINZGHE Sz
7= EEZBND, CVD R hBN #lE F~piE S8 72 VO, BlRIL 7 L A VR ARG, AREHA,
IXFDIEHEBEAICER EE 2 b D,

- KFRFAVEMEREE E R & ALV T O b BB RS/ ST RDER

a7 2T A MY N BRI Pt A VKSR R—E 0 720 8 M b K SERIEST R
W S, WEROT A ADAA v F U THE VBN RE | E-ERIWSEEOFHMEIC X v ik H
BEDOTND, A A EFEFIA L., EBREMHOET. A Wb, faaiEofE 4
WU, ZAER7MH(EIEM, Hkaia, TREMEM, SRS, BEEM)SHE T & T E LA
HMTEDEWRIND, A4 =71, K& - ORZEEDHERIND R BIE, EROFEDMR
RAMBZ T-2K72 10%em? LLEDF v U TEARHFFS 4L, RO F—E > 7R T OY B FRRREE A AT
REL 72D, ZOT /A ASEEIIMEN CTOKBILHOFER L LTEL D720, EiED OB IR,
7'a R ARBTETIEREOM LIZBWTEHE TH D, £ 2 TAIFZETIX SmNiO; (SNOY&Z xS L L, il
REOBTHEEL, Frv 30 F /i#EEbE VD “OOFEEHHA L, 7o b ARBIERPIE LR ED
m EICHO A TS, TR LaAlO; (001), NdGaOs (110)HAE St AR (26 Utk ikt = » F o 77k
(Catalyst-Referred Etching: CARE {£) CHE VUL 21T - 7, ARFEANR IS LT CARE INTHMR BIZ/N
VA L —W—HEFEE A VT SNO WIRAERIL7-, WRICT7 4 N YT T 7 40—, BRI T7 4
— A % O TR R A fE U 72 BB 2 RO 7 A AEZERI L7z, 7'a b ALEH A
IbEEMEIE, SRIRIS KL OV 250°C T Ha /Ar IR T A(H, 1 4%, Ar: 96%) 5P FICB W T, KETLEHERITZE L
F R H (=RR o) DIRFHHERE 25135 2 & TRl L7z, {4172 CARE-LAO 0> SNO Tl
pristine-LAO > SNO 7 L 0 &, RIFUE A 1/2 IR S AL, Ry =10% 1ZRIET B HPTZA (LR 23
14 RS NS &0 ) mE b & @S b R S LT, SO G R T e R Ak
BOHEFERFTH2D SNO HEHRNOFESERIF AR ST, 7' b ARBERGTETgRE O RICiED - 72
TR END, 50 nm, | m BARX ¥ v TN, AMEEEERLL, Ty 20T i Loz R A
I L7, 50 nm ¥y T3 A TIIIKFEEBAAD B 300 sec THHTA LR 20 (512720 1pm F
¥ v T T A AD 10 [EOMERER EAGE O, ZORRIT. ¥y v TROFEMICL Y Fy 2 LEICE
A SN DRIFSE oI MERER BICA2hTH D Z ERbhoTz,
FRARERITEED & | RIROEEZ I NN KFILBAET A LR O %8 4 E 'R T KIFFETT /L
ARG L, IKBILBOIER T CTh 5 F ¥ VWKL O, 71 b ARTETEOm L2 725
T2 EERALMNT LT,
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F/BRT7 I r—a VRS E

e ¥ Lk

B IR

R THERGR JILE skt

FHENER JILE HZE (BFn64E3 H 31 HiEH)
o~ Hf% K5 B

REFRE L Rk

R PO S

a) #f =

FTIRBIRT 77V r—3a UG CIE, b=t YV RBREVRE SR RF) BEAEE L I
TR 7 = & MY« 7 MPE T VLA Z AL, 7= b MY - 7 MO RRE 2 A 200k
BEPEREIE VAT A L R) OEEEE R ETAOMIEBRIREZ T > TWET, ZhbD7 =4k
RO HRA N 2 O T B OEA-OIRF- OB E 2885 2 & T, ALFPUS SRS LS & DB#H.,
HFRREMEARROHT LV VRS E ORISR O, BRRESEHIA 1 = X DA~ IR B AP
ML v ADBHSE, FHEREMER ) « 73 A ZADOAIBASORRR, NNEGFE & BB, BES L,
WG ORI O LWRPHZ BIE L TV

b) B &

s L—Y—ZFRICHB T HEFE—LIRI/ILT—IEDOEHE

TV ab— AP TEE—LE L— A N - ZERICERE DY S Z LT REESM A
TTHEE =D T2 N TE D, TNEETE—2DL— LG LIRS, L—
P—EIAHE - L—— (FEL) OWaEfes L THEMHTHZENTE D, TNETHE L7 =L b
BETE—LYLRE T2 A MPL—F— SV REHNT, 7o A MNPETE—2% L—F 25/,
7 MSEROBEEFE LS b OB A ERAESEL I LB AME L-, T METE—LARE
DT EAT -T2,

L—H—Z5F11% 20 B, FHEE 6.6mm O Yo L—&Z &N T, 800 nm O L—F—¥, 35MeV DFE
FE— AL LT, ZOT Y a b —F|T, B =LAV A L T = A MNP L— YA REAS L7,
FEAASCTIE, v FL—H 27 J—> (DRZ-High) 2R CT ¥ o L—& DRtk TONFEORER %
TV, B E—LE L—Y— DM — =T o TEREE LT, £, WA ——T o 72O T
%, BROEFERE EOfEM) Th2 InTellEFE—2 L L——%FEHIAS L, fEd iz, BRI,
T E—LDOL DELEIVFHLT DR v I VAIRIZ L D L——DRElRE . BO fEshdiEmk o L—
P—IHBRE RN T + N A A — R TR L, L—Y—EORRIE A 2 % 723 HIREERIET 5 =
ET, BE—LE LRI AN T2 52 S el L=,

INHOFERIZIY ., 35 MeV OFE B —AIIxT 25 L——EE gl c& /z, 4% L—3—
ISR L 0 B OSSR AR5, £io, BRI Tl BRCXVETE—2 VLA
\EEEHNEZ Y . 7 MORER O SV ARG L e o TS T E AR T D, EHIT, T METE—
IHEEN BT BT & PRI NDEMA A ALDFTBRREETT- T,

s TILA—ILHROBENETF. & REARTEFOEFREDEFIREDHRH

TR EU LA POSOFIASUE IR T DR T, 36 LU ORIEMA OISR I
PCEI SN OFHENREFRETH D . H<bHBNTND, LnLRn b, ZokEls LU RIEIC
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SN, %%M?ﬁ%ﬁﬁ%<Lhﬁﬁff%wit:%ﬁ#ﬁwfwéo:®%ﬁ;£%%@@K%5
DT, RUH )N R L LT RGOS 2 7 VAT VA U ALV, IRAET
(RIS HAUTZ AT N IV ORHS A fibT Lto

X% =7 v o Ka7Z > (THF) ORAGEER%E 10 vol.% T DIEAE A A 2 THELL, 0~100
VOLY DRIIAIE, 35 KL ONEATABEDOMBERIN ALY "VERIE LTz, 22T, BET X ) —/L ORI L
LCHERELTED, 100 vol%FHi & ) — N Th b, EIHFIE - OWILARYT N UK IR R
NHY | AREFRERE S 7 M52 0BTV D, 50 volL%DIRSTABETIX, 1 D7 1— R
IS NIz, Z ORI ORI Rl 3-60~25CICBWCERE S 7 h Lz, £72. BHEAITH
HYrmaa AL AL VEENE UL, FOGRENR Y 7 o A X PREIT UGBS 5 2 L3
Mol e T, B SN TRIUHIHR G R OVSIEFIE - Ch D L CE D, T X CTORATRSA T
1 DO 7 v — RGBS 7z, S 512, 30~100 vol.% CHRIHI S/ L, N 7 —u
REREWNEEE R, 3725, THF ORI > TRIEES 7 F LTz, Fo, WA MLOFER
VIR RN EE A R 72 e E 2 S . F72. 30~90 vol. % F D AT MVIIZIRIFA L Z ) —L (100
vol.%) DEIHFIET-LIEFIC L —E LT, fit-> T, THF 25T 2RI T, ¥ ) —
No3F-b 1 DOEF TSIz, X ¥ ) — N OEERIE T & [/ DI E 7R Lo 2 & g L
TN, BT, BINAY MVOERET 7 NI, WINAY MV FNER CIER < D> < 5
mﬁmm®$%%%f%é a%rWwaéo_namﬁMi TAIEFIEE - ORI AT VORI %
T DR TR AR L TR Y | IR OB IRIE A fRIA 3 2 I ICEE AR L e o T,

RF EF#iZ AL V-EE: %ﬁﬁ?@ﬁn

Fox it 4 F THIHE RF B VTR T = & MBIV AZRRA L, FEd V-8
RS A RSB CRWE L. RF 8% VBl IEes O r e A S5 E LT, —
F. ZHHOWECHH L7 H{E RF B ERIIIFIRD 2 SOflRD 8 5 2 & 53553780 | m&%%ﬁwﬁb
TW5, Ziud k@ﬁ@RFwa(~Mw>%mwétw ONBEZHRANOFENC LD | B VLA
DR LAY 1kHz LA, EHA@mgﬁwmx_ﬂménfwé_k&\CRF%%&um@fﬁmiéﬂw
AT L OEA TR —OLEMND 10 FREIZHIRIN TS 2 EThDH, TNHORIRICE Y, 2R R
REDIF EAFE L, fRRIR L LT, SHEITIKE D> 1.3GHz Ol UiEds nJRE7: [NbsSn HHSE RF &
%%J%mﬁb INODORIIREZM CE 5 Z EER LT-, A4 F TOMSENEZE ClL, —%mIizid 2K
RO Nb BEHREZEFAD N HILTN D73, M%mU?Am%@%ME&#éewo%ﬁﬂhé NG

TIE, FESOMEOERERE LU, Nb O 2 (FREE OISR 27 % NbySn SUR{E 24 2345t L,
42K OEHAENZT 2K D Nb 25 & [FRRR R e 2 EEL ST 5, F£7o. 42K O/NRURHREEIC & 5 AR Al
HETHLTD, 2K AT AO/NUL - KT A MEOFEBUZ D72 N5, AWFFEONEDSAFEREZBE L=
& RF NRgsERRSE (TTC2023) TN S, KREREANEE T, £z, SFEICBE SN
International Forum on Microscopy (IFM2023) & 4R IZ B S 41 % the 32™ Linear Accelerator Conference
(LINAC24) | Z BT & AR malE A 4R Ve,

- FERIEREY T = L FRYEFIR LR Z UV THz 1R ZRE 3 2 Hi%

Beyond 5G/6G CliX, 1THz LA FOH 7 THz A FIH L7 EE - KEEBEEOEINHRFIN TS, K
FFZECIE, T LUl EREER OB & 7 A RDT=IZ, /NICEEREDY T THz #AFAFTRE & 3 D% R
17 = I MRYEE 1% O LUy THz ORI ERR L, SRR A T 7=, B4RIZiE, v U=

VIARER EIZJEYIE 02 mm, JEHAES 40 O4JENE Slit array #BUYEL, RF BTSN RELTZ 7 = A b
J*%ﬁﬂ»X%$me®%ﬁLLﬂé@ R VAN DI LT S5 Shitarray EAHASER LT

) A FHEROES N HIE T L D EiRE D THz WA FRE LT, EFRTIE. =RLF—2 3.1MeV D
7 = b MPETHRROVAEFAWT, 0.1~03 THz OV 7T 7~V EORAICRI LT, £z, v Ial—rar

T, ¥4 L7z THz WOEAERD Smith-Purcell 14 AT, BERTRLS 25 2 LAVinholz, Ak, EFE
— DSOEHARDEGEIZ LV . 2D THz J5EIRIT Beyond 5G/6G (2351 28T LV Ml SRR OBIRICERRCE 5 &
EZ TN,
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T/ 1BiE - BRAESHEBIR D EF

iz ok Fnkn
e HH FHA
Bh# K TRe (BFSHE4 A1 BEA)

BeTshAl (%) SunHaiming (5705454 H 1 HERH)
T~z B R
A~ ek MER, T8 o, AR KB, Christian Kramberger (5516 42 H 8 HEEH)
FB~VFER Liu Qiunan, Niu Kangdi
REFBesE PEH R R R KRn, TR sk PR A
ke 8 = Rl Akd, B E (BFSA9 A 15 Hil) |
W R (SFs5410 A1 BERA)

a) B &

et eE BB A =T BB DT L~ U IRAT 35 L ONSBERTHM 238 L C. B ERIRK - Bk

REFEHLZ HIE LTI EAT > TN D, HF T OSRRES T SRATHI 72 M I E 2 Al eI T 2 AR BE SR
(LV-TEM/STEM) 35 X OVEREEEFE 1-50 (BELS) S0, AR & EIRD S T4 U 587 Bl A i A7
— )V CRIERT 2 o fRREER BE LA TR T IEEE (ETEM) OBR%ZE U T, # LU MERTTWE DBIFS?
T A=V COMMRHINEOMENL Z BT,

b) B &

- U7 UBRICTILAY) B ETIRIC 2 [BEN S B - FE LT RR

PERSRIF, LR, BT R, REBENGEHEK LT, 777 = ORERICEEETT IV h ) &R EfHA
THEMARRE L, ROl B SE Z EEEELT 5 = LTS LT, OB RMEITH LY (VT 77
4P i I 7= ERICER Y BRICEE ST A Y BRNE T AT D LT KE - K
BEATY, 777 =V BRICEEETT AL ) &RZFTEIIUL, BREENR EL, kEmOMERRIN
FT%, AWFETIE. 77 7 2 ORICT VA ) &R % @R EIAT A HANE B L, 7EkOFBLZE 2 1%
DT NH I BJBEARANTE 52 ki

CRETHTE DT L AR L, | (b U
LRFSESYEFCIL, W OIE T ' EXTEE AN -

EHSREM B A MEHE A ST R & 1 g T V& D °:t3&ﬁ5ﬁﬁ%

9oL BRI LI AP RHAS RO & 2 : e e e

DFEL A H = X LD LT

FHRFEEAA TS LT B, =% been.

F =B CTHIZERRE STV S
WEMOMEHIIEL, B < TrEkie7r
TV Y &R RENER LA e £
b5, ZOMEHIEFE I, Bl
ROEMT A ZIEHI TN D
P TAT Y BRIERITHSIC X1 (@ BYULEHALL2E/ 772 OSTEM g, b) /77y

BALLTCLEIARLESZHBIL, w287 An ) aREAOETESL b) o FE FRITZ2 Hi il
1 FH AT RE 72 FHNEEIEAN & 2T PTRE i, (Nature Comm. 15 (2024) 425 X 0 &)

Fiy 1P W B a B
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IRERORD TRRER Th o7, Frxld, ZEXUTfilD Z &7 < HEIoT VMBI BB LIZBIEE T &
DT STEM % AWC, BSRofyNEN THDH 7T 7 = VRINTHA ST V4 U &JEOJE 1A
DFEEREERHTIZARED LTz, BB ST T VA U B0 2 JatdiL, 1EkDEEERLE L0 & K
MO FEER EA I S 2 AfetE 2/ Ne 35,

TS E L CDT T 77 A NEMIT, BRILFHEEZHWC, @RET%27 7 7 = U BRICEA L CTER
L7, FASNDILHEOFESCEEIL U T, 777 74 NOET - SFFRETE L L=, 1Y oA (K),
NMEVT L Rb), BYTUA (Cs) 2ZNTIUFALZ2 BV T 7 = OFRESIE, CMCs (M =K, Rb,
Cs) DIk A R LTe, Ziud, BEnEibEawt7 MZHES<HIHEL Y &, KRB FE7ZD DTV
71 V) BIBOBEEN 2 T2 TSNS T2, TNV E&EN | B CRICKEEINGA, TAVh V&R
RIS D T2 DR RN —MNIALETHHD, KR LTZL )L, SRFETOEEN 25T
HR LTI 2 BB LTE, =V — I LET 5 2 L dbnoT,

- BEIEHEA R #4E Rh filiED S LB DAEER
Rh T /R 1% 710, X Zr0y-CeO, HITHHFFSE7-filllt (Rh/Z, RWZC) 13 B BEHED Ay bl & UCH
WHITWD, ZSOfN IR (BIRYED AH) (CRIFRE 5 &b LSk 5, K
WFZECIE. BREEHIEEL R E FiAEE (ETEM) & HVWC, HEhEio =60 BB A8 7= @iy A 550
SUTIBUWTHIR O Rh T/ KOl & BB A BI52 T 5 2 b 36 LUk 2R AGRER 2 /- diiaa oD
Rh F /R -ODH A X554t 2 TEM B2 K Vi~ 5 Z L ¢, il ERE0 B UEIR A2 SN Lz,

RIZ fllit 2t 5 PR Cdh D Hy TR D 1000°C £ THIL L2225 ETEM B8 L7z, X2 (TR X
T, IREER L EBITRITHILZZRh
JREF- OB URIZEAER LT, 2 D %%”*
® Rh F 7 RiADY 710, UK L2 RBE L CH ~
KL, 1 DOKX72 Rh T K172 Hik: %%;
BEHHET D Z LICRS LT, T OB L
FERIT. RWZ il B8PS T '
Rh F ki OR#E) - SR K DRI X
0 SEERE N LT B & & ZoR T E R e
AHLTH %,

Stoichi/Lean/Rich (SLR) 5[5 TG
B L7~ RZC (RWZC-SLR) I Rich ZRPHA
TG L7 RVZC (RWZC-Rich) XV
HPERELIL A K Z VN, RWZC-SLR, RWZC-
Rich gk RhF k7 - ORI AR TR X
PRFEINIRNT LN TEM BIEIZ L0 457o
7o, Tbb, fEEREDE MIRRIZ K
5 HOTIE2V, RWZC-SLR (28T,
3 \TRT & D ICFEmA IRy TR
Rh F /R 0MBlgg Sz, —JF . RWZC-
Rich (23T, IRy TEHONIZRh 7
VR IIBER SN D o T2, ULk Z &
5. RWZC-SLR Tl Rh 7/ RiA-HHHARL
SHZFEDILTE D . Rh F R EA~DR

- H, 100 Pa, 600°C H, 30 Pa, 1000°C

5nm

2 EIEEPHKIZERIT A RhF SR f-D> 2 ) o 7R
ETEM %{%%, (ACS Appl. Nano Mater. 6 (2023) 9805 J V) #ik)

- Surface |
- Inside

Counts

’-',4

el
73

3 nL"f&‘Jx}i’

R

3 (a) RWZC-SLR ® RhF /ki+?DHRTEM {4, (b) Rh 7/
R ((@) OFRED) & Rh T/ hiFRKaE-> T A%E ((a)

Energy (keV)

R F-DOYAERILE SN DT, MliiirEgE
MRESHELTND Z EAVH LT,

OFHE) D HEE: L= EDS 227 kL, (ACS Catal. 13 (2023)
3806 &V Hky
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T/ HEe T AR E

Hfz [FEEAE S

W% TH B (BRSEN A B~B#ELD)
FEMeE WA B+ (5643 A 31 HiERR)

a) ¥

5 JRHE RS RO BUEF R B 2 IS LT, e OREAHR - RiER THEIT 290 - BERE L s
HIC TG DHIERAT > TV D, ST 2 TIRBORERMN DAL 5 Z &2k - T, iz
W ZBGHT MBI IR L T %, Fio, B REREIRE L 7 — 2R llat ey T2 v
—a UFEDOBFEICHL IRV ATV S,

b) B 8

- MROCHANT—EBHECRALEZEILI 7 ADRT U LI RILE—FE

TN T 7 AEER O FEE TSI T o F L E WD DI TR < BB R R O BB /A D
H#D & W o T AR I ET D, ZUTIA T, #5427 2 b a— A ORI L v B
IR — L, BT & FHEN D D ORFE I ET D Z EAVRIB ST\ 5, SRR &
T LDWNTITHRWT BT 7 AEEIE, fifm S IIRES B 202 7267, TOIGHDTZ
DITIE, W EWMEOMBEIZ I HMNNCT 5 2 ENEEEN, TNV T 7 AEEORFOEHES D 2 1 H
fEMT N FEF I ZREECTH - 7,

BRI & A e B IR T VY VR —Th D, ZORT Iy LR —%FE
BIZEET 5 2 L TE 2EEmTEORKROINE R E Ch 5, - HBEHRIIR1 OFEE &
ZH 2T, HENLRWEIZB T ART Uy VX =R N A TE DANMEN TN D, FD—
FHT, #HEIAIREL, TEATZ 7 AD L ) 72 7R CIIREN S 2 HR T 52ET A AT
DY alb—yalBNHETHL E WS ENRD D, £ 2T, IR B ZIUTH D800 W 78 R 7
YU NThD, BTERT e SR B R RICL o TED ARG E R T U LR
WX =Dt BRE LT D S £ T L DI b aR T, WHEMEREEL TRT UV LR F—(F,
JEU- A D 1 » [ » [RIFRJFL 10D AFUVR 2 72 & DX FMEEIRT L TARE T TUFebiawn, #iesEts
NDOHIFERIZZ ORBMEEARS D — DD IFEN, AR D {AEE HMIC xyz JEIECRlik 450
TIEA< R EIC R T AR BN Z B 7= U AL TH D, iEk1EEL T, smooth overlap of
atomic positions (SOAP) <Lk FRMEEIEU AR FE A IR 1R ERBEC R - A8 BEIZ B 3-2 040 & IV = 5 1EN
ETFONDH, VDK O IR 547 Y72 E I D NA /R RT A= R e T 2 — =2 T Dl
WNBHD, IHETIE, /77 22—V Ry N —2% WAL T, Bk B IR E i Chaifb 4%
FELHHD, BERTFE T IV OREEPEHE 2D, ZOL e NA /R RTRA—=H0FT )V OEMES O RRE
AR CE D P72 BB IED BRI EE R T o7,

Fex i, AT U NRERY —OFEICE S THROND S— U AT AN, J-OBR0 S| MRay—
DI A SR T FEAE O « [F]H5 [ -0 AFVEEZ X DR AR o 7o F F IR eI S HA L 72
HOERIR T ZEMTEDRUTIER Lz, /R AT VAR EE AN T MBS HZET, Vo P[RR E 7
AP =2 —TF R NI — T E T M x IR BT WIS E R T Vv VS E FIREIC LT, 7
NI 7 AT =Ry 216 JFA-RICOWTERLZ 1 5 6 T35 — Ll LS CTOE— R ERE BA 7
TR LT AT, WERIEICILHCT DR E CORT Y VX —D PN L2, K12, BEHIA
=2 —T )Ry NI — 0% WG DOFT VORI % | X 2 [T AL TRIFE R LMo Tk
LARERD kA R,
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output

> § Energy
" & g 1
(energy/atom)
64 64 32
(128 x 128) (3x3) (3x3) (3x3) 8132 4096
®1 N=YRTYMRERD—ZWALEBRFEERT V2 v LOEKK
PH+CNN SOAP+ NN SchNet(GNN)
training i training . training 4
_ =75 test =75 . test =75 - test
$ -8.0 % % -8.0
< < S
5 -85 5 3 -85
= = =
2 2 2
3 -9.0 3 3 -9.0
o] 2 ©
-95 -9.5
. . . . - -95 -9.0 -85 —-8.0 -7.5 -95 -9.0 -85 -8.0 -7.5
RMSE 40.7 meV/atom RMSE 16.4 meV/atom RMSE 30.5 meV/atom

K2 ABHEDETIL (PH+CNN) &HEEBEDRFZHWN=ETILSAPHNN), RIS T=a—F /L1y bT—4
DT —FTIF v #AL=ETIL (SchNet) TOHREDHE

DX, NR=V AT U MRERV—DNRT Yy IR NN F = PHT A0 5D 2 LR
IRENT, WRICRIE L 725 808, HERRRR o/ 7 7V =2 —F VX y U —Z Ik AfdEstdh & Eo
LD RBEODFET DMNEVD Z L ThHD, £ T, TNTNDOITETE L N fEGER 7% TRk
Hric ko TRotHEAME L, oz raififb L7z (M3), ZOfER., 1ERAGELR T (S0AP) TIEBfkRI 725
G LNDEN, VT T =a—FF%y NT—7DO—FETHD SchNet R0/8—T 2T hREr V—
(PH) TILEF RS H NG DI, =V ATV MREBR =N T 7 =2—F 0%y hU—7 LHERIL
T AETER S 21T - T A ATREME DS IR S T,

2 1=
PEREL ST+ SchNet PH
(SOAP)
0.04 energy
4 e -92
0.03 e -88
e -84
0.02 2 o -80
~ -7.6
€ 0.01
2 §
é 0001 % 0
o
© —0.01
-0.02 -2
-0.03
-4
-0.1 0.0 0.1 -4 -2 0 2 4 6 =50 0 50 100
Component 1 Component 1 Component 1

R Y

K3 BHFETOBELRFIMOERIDIICLSHARIE
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VI hF/RTIUTIVRARADE

LG E

Bh# PN FHag, B Al L EH

B TBh# Shreyam Chattergee (55F0 54 11 A 1 HEH)
FHEEE FE AL KW B, mE & i =

Wik R (BRSHE4 A 1 HERH)

R R MR EE] HTH . AR FEEG. MEIE . /N B35, Navya Chauhan,
Khalid Md Imrul (5F05 454 H 1 BERH~SF05 49 A 30 BHiER)

KFFEFA Kai Wang, &)1l 7o, #&% %F&. R EA. YueZhang, LI #pA, [LH &R
By N, BH A

FHAER N B (SRS 4 A 16 HERA)

a) ¥ &

HREEOKREZ 0T LYV TR LA 5 2 L 28 & LT B eE T - e a7 5 Ak
531 DBA%E L BB O, BN =17 b =27 SIS T EERHE = To— 8 L7
TeEAT > TN D, KR, AREET L2 b =7 X0 LA . B, A7 —1Lx
L7 hu=g 2R LTcT ) A7 —ba WG F- O FiGt EARE R ZITV.. Zh b oAb
7L BSRE A B LT O A R L T D, BARAICIE, A BRMEOX v U TR A b O A
BRMERC, BT 7 hu=2 T Lo 8, @REEG 1=y b, it => Fe L
DEAFEZ A& LIZSige 211> 2 LT I 7 v/ =7 U 72 RIS 5,

b) M £

- RELEREREZTE5 L-AEAEE DO

A AR 2T 9 2 BRI EML (OSC) 1&, BREM-OFkM:, Kimfd(b7s & ORI
Mz T, AT 2 HEHE-EROYMETE 28 U Ol RSEPWE 2+ 5. U7 KBRS ads B o0 Kt 4
FHFTHENTED, D TH, BEMOEBICR AR AT EN L RENETR L, HESE TR
IZHETHZ EMTEIUL, BEEANT A~OBEENYIFCE 5, £ 2 TAMFFETIL, 500-600 nm Difsk
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DETFTOHND, ¥ /4 ROTICBITDET U, IEREEECY v 7Ly b7 4 vy a Uik %
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= TIEORR, BER - AT AT BT HH T AR, BT LD,
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R 5.0 F/mol
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—LVARD 32mm ODTA LTV RANR—ZANRE—2D
SEM [t T 5, HifE 25 uClem? & B R VA MIEID
ZEP520A (ZEE A TR T S 2 — U S RIEECH H Z &
DLWl FTeNT U LTI I TAZ—L Y
A ROy F U TMiEE RIE (2 & - T, K3 1307
SULFFY I FGAZ—L VA DT =— 1 ViDL

S F USSR EOR Y = — LU hOT v FU iR | -
TR bDOThHD, K v—L VR LD AT =T hfF | i

VI FGAE—=L VA NDIZ) By F U TMERENT &

e
)

Normalized film thickness
o e
w =)

=3
=3

500 nm

M2 NT=ZULAXRI I FTAZ—LIA D
FA2T v RAA—ZZ — (D SEM [Hif&

—
>
<

L
<

Etched film thickness
N
>

Mbinotz, iz, 800CTT =—V 7 LTHERET D5 2 & wl " c
ICEoT, Ty F U ittha BIF 22 LN TE B2 L& o |l .

BN LT, N P . .
INHDRERNG, WA DPBERLIEAZNAFRY 7T 0 P cting s ) 120
L VA MIRIRE - BRI —IRCE DD W3 Av=vadx s IAS—LURA LT
MWLM WHRY Y 77T 4 I E LTRERE ==V V7RO T Y T TS SO Y <

ThdI LR, —L YR bOx oy F Ui
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a) Bt &

= | & GRE & IR TR L, A= L — AR A T A BT
5. T L 55 k OV PHESLAMNARIC S 5% . AR | CRIEL B 5 AT
HT O BT

b) M &

AWFFETIE, 7 uTFA N UBERCTYTE LT n RO 12 2B b IR U7 AR R
ATy FREZESHELTY, 7V v 7 RISIZ L iR iﬂ%@%ﬂk _n%ﬂﬁbttﬁﬁ@
FZ A OVERRICER Y LA TV D, FT, 7 U o 7 RGO E 7257 ¥ REE 4y FEEN A T D eEdt
RARVEET v —% B LT, ZO01TEBEA YT LAX (ITO) @I EMmIZES L, m<Xm
TV v b ORI 3R] NBALSIC L > T R U 7Y — LB 2 U CREREMER 2 A L7 (X
la), Z OEREFRE 2 R B TR L=t 2 A, 0 FREICHYS T2 2~3 nm FE O8]
%énto—ﬁ\v&u?%xkUyﬁ%%éﬂfw&wﬁQYVw—%%#Eﬁ@%&ﬁ%WﬁﬁE
Nz &mnb, %@@jiwﬁﬁ:ﬁféwgﬁxwﬁgﬁﬁfémto:@;5&%@?@%%%
FEAEANIH SN D 72012, H5 0 S B ~DO Mg 2B BEn B S n s,

AR, RIS %%m% AL = FE L TEEEOEW R 2Q2-EE Y D) LT
=0 L) R E, B RZN L CRBIRE T ) U A YITHE L7286 70 DB AT OIF
&ki%ﬁﬁ%ﬁok(llw ZOWEBRT, BB Y DURMI IR AR CEBENEEES LT =
U LGSR DR U7 TS, BEIRRE N LT LR T L0 bRV BIeREE 2 R T 2 LA R
H L7z, B, ZOEWENZEZZIEN LT A AHBR~OREMZX L & L bz, 7 MEfbgEst
R AR RT v I1—% e b U TRk X 7eta R \%%%Abttﬁiﬁﬂ%%wmﬁéo

(a) (b)

h N+
R—)LExE
SEE{CYWNW + RuBR

@ cat. [Cu] @
Click reaction aE

\___Mo_n \'__M.%Eﬁ

X 1 (a) BT Y NSRRI R AR EED 7 U v 7 FUSIZ X DHEREM 5+ DN (b) K
OIS LAV o= X S RT3

[Z% k] 1) Chou S.-Y.; Masai, H.; Otani, M.; Miyagishi, H. V.; Sakamoto, G.; Yamada, Y.; Kinoshita, Y.;
Tamiaki, H.; Katase, T.; Ohta, H.; Kondo, T.; Nakada, A.; Abe, R.; Tanaka, T.; Uchida, K.; Terao, J. Appl. Catal. B,
2023, 327, 122373.
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a) Bt E

i ML PN WD DME ThH D, AMER, =¥ ¥ V7L —RT X —LHIZED 5 fif
B0, FREMbR . BEREMH L 7 E DB RO - o Ofbil, BEhELC b TV A PET 2B D7D
OflgE7e & B ORI VICERESARIAFAE L., Fox OEFRIZRL UIRLR2WERME THD L E 25,
B 2 V2 “HOMEY” 13O TEWLVUZEL TWA STV, (7 a7 F A
F v 7 B CO2 PE 72 EOHERBIAVREIC B L= R T, BIRIEERICIR A U7 Rkt rTRE 7o th
DOFEBAE BIETICIE, AEMICE =R LX — - BEJR - KFEFEM & FTEE & 3 A Al b Heifr 2 < 51238
JESEDNEND D, MBS AR OREEN T2, T U T E L COMEZ D1 D=0,
fibft 2 FI AL 7 v A 7R L BFZEBRSE s O U2t S 0E 2 B R U C, el S5 & PERAHIF
OLNEB U H —THEE LT, il T r~T 4 7 AETERA LM GE S AT A0 AL—T" > b
TORMRIRZAT O ABA RS AT A, Gk LI OTEHEHl %2 A AV—T" R TITH T ENRTE
DHAEEREATRE L, S 7 BRI LSO I 2 R G, RBEPR SR & LRGSR & — IR T
I EMNARETH Y | L FEHAFOZRAICER Y Mt A2 TR T 5 2 & MRS O FENR
Th b,

b) A &

SEHEAREIL S ClE,  ERLOAMEAFSTEREE OM, AREYE R & U CEIEA S OMREME L 5 0h ot AR
(BT HAFTEERE L ED TV D, X 1SRl E e R A A BSOS IS E Tl RO 7 AZEER
fil 2 FRIE U, JRURHAR 4 il S B CRMERS 2 8ke T1T9 2 & N TEDEETH H, EREL VLI
BT, il 7 294 X3 FITo1lemx 10em THHD, AREETIIRAK ¢05.5ecmx30cm &, LI
BT 72— IR A —IVT v 7TOFEBELAREE L C\WD, Tz, UG TRICH < R TARICB T 2% B
VE (FhHHBES - 4G - dobT - A1 - 52 28k 2 2 E N T DEEHZ 1m X = — 7\ Thiz 7=1%
BEut A ICM £V 2—/b (K2) HEBALEZ, ZUTXY ., #dfEsd A A — LIERer b
DOEfEREH 7 mE AOBF S AlREE LT D,

INBHOREEBEIASAEEIHEHLTHL L S 2 LT, #BEEM LM OB AEOEMNE @D, HEiiE
PERRT O} 2D TUN D, 2023 AEFET, BB utE A ICM BV a— L EfANWE- h—=2 77/
T L% 2EIBAME L, S 10 4~ DEANHE 21T o 7=, 7=, 2023 45 12 HBIEDF 109 [AIEEFT 7
J ¥ a B DEESIC T, AEEEFI L,

1. fEEEREERARRICEE 2. #EIJOEXIMED 21—l
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a) #f &

PERET Ny NI, B3 ZDRICE D B EAALRICHBE TE 2 2 &, RUOEmWEERE I
FETHAMEDOEWWHEALEZET LN T 4 AT LA HOEEESCH AN A~—T— L LTHHR
MEICTHD, BT Ry b7 A NNE =N I A A=V TEADIGHIZIE, &0 TMEtE DA 7Y
RMERRETH Y | ek, &7 Ky NEESOTIZRELN, B0+ CR&F Ry "NaEI> L Th7 L
bTDFEENRLONTEL, TNHOFETIE, &F Ny FOBESEFIIFEOKT, KUOTLENRHE
HEZ2 D EORMENRH D, £ T, AFRTIE, EROEF Ry FEFRLThOESFLEDONAT
Uy MET2FELIZRRY @0 FOFTETF Ry NMEZOHRER L, "7V v NMeT 587272 F
EELT, RV (T IATATFAT v E=y L7101 Y R) (DDAC) Z/VHTCAS & AgS &7 Ry M
BR L. £ ORI 21T - 72,

b) B &
CTIUNTAFAT Ry A7 R539g, @FET €=
72 45mg. N, N, N, N- T h T AF)LF L7 290l
AFLERT 27 VAT I F(MBA) 0.6, 2.0, 4.0 mmol % KIZHESiF
S¥7-f%, AL DDAC 7 V& ER-L L7z, DDAC 7 /L % Na,S ik
ICRHE L7, B0 H L —BEKPEW % Lotk BEE D KX U AR
ICREL, ZVHTO CdS &1 Ky hOBKEIT> T2, 1 IofE
72 CdS E+ Fy NNE DDAC Z VD7 T w7 T4 NBE T T
DIFOREF %753, DDAC 7 /L% NapS IRIRICIRIET 5 2 & T,
T U DHT A N A A s S D, kA A S -
DTNV HFICNESNTZIRET. I RIS TV AAS A ESESED T L 1. &R L7 cdS &7 Ky A
T, IV TORERIIZ CdS DRI L X 572, CdS & DDAC ¥V D7 7 v 7 74 MRHTF
Ky h&WNE L7 DDAC Z AWK ST, £/2. 7T v 774  TORNKOKET,
NRE T, FARERRENT D I EAHRR S, X2 TRTHR
AR MLEY | BE—Z RN S34mm ORI TH L Z ERBE SN, T2, ZEHITH D MBA O
WA 2 %2 THBL LTz DDAC 7V % HVKEVE 15T DDAC NTO CdS &1 Ny hOEKEIT-
Teo ZDFEFR, MBA OEIN
RBZVFLEE, Fad ' -
TOCAS &1 Ky NOARK
PEESN SRR ERD
FNDOHEE YA XKL AT
BRIZHE9 5 Z EBRH B
Lol LI Wi LA
Fo eSS DI TFF
BERA A NCET L, AgS
& N> FNE DDAC 7 /L . . . . o
DOERUZ B ERTh LT, A 400 500 600 700 800 900 1000 1100 1200 1300 1400
TV RFLNE, HE Wavelength / nm Wavelength / nm
1070 nm O ITHRAMIE A
BEIN=(K3),

1070 nm

ex. 300 nm ex. 808 nm

Intensity / a.u.
Intensity / a.u.

2.CdS &1 R~ NG DDAC 7 /LD 3. AgS &1 N AR DDAC 7V
HOEART B L, DHENAT b,
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a) ¥ =

SRVVE R AEER 2RO > MERIRIZ, v V7 F—7T&EIRE~EHERT 5, #2012,
T AT YT A (VO 1FTE » MERIROHEIT, IBEZIIZ LY 340 K (UL TEAMT b OHPLE
b %k 5 SR AMREEE (MIT) 27773, VO, 2L LT MIT FRICFHES v V) 7 AEREE
RENTEHRTEL, By MEBGEZ R L LE-oiaZTISHICEN Y | -8B T2 KR WER
~OIEBHPR IR E D, AWFFETIZ. VO, #ED MIT ZERFLY = — VBRI X v i
L. BFAA vF U 7TOEREZAEL L, FRICHEESF (7 V—2) R %A1 % BiES hBN B~
R ST VO, EIEIC LA IRELIRPLA A v F o 7T 34 ZAOMREN E&21T - 72,

b) B &

VO IZHITHE Yy MEBIZET 28R %155 721211 VO, F ¥ RVICEE & FIN % & FIFEC,
Wk 2 R IZHIE Lo, EBRICE S b 2 BIR T HVERN D D, S ANEETH DT /1
REMBFT S A ZWFZE 508 Tk, A — A HIEZE1T 9
= OMPERIE R (PPMS) LI LT\ 5 b Electrode
DD, ERAEFEBTHHE - BIEEEREALT
Wi Tz, FRCHGSM 7 L— 27 5B R %5 h-B
fimm b~ VO, IEA R L, IR EZE W 10
m DXy v PR+ 5 it EmE 5 LT7-E
ML A A v T 7T, A& L (B VO,/hBN
TNA ABE) BRETA Yy F o T ERE L & 4
Z A, BRI L OB ISR LT N RIC
FARGRAPIEY i aa Ui SISl  Elcctrodc
TRBR LT, BT L— 7 BERAEIRICEB W CE
WREFT ALY Yo — Bz L v B RSE
BEDOWINE VO KA A OFIEALMEHIINZ VERR L7 VOIS I E 22k 0 £ 54 2D
EIN-HEEILND, R A
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T INTEIL, FEFOAT 5 S FEMHIIN TEEE 3 L OB THEA 2 B CARNER L. &5 50
MZROHEZ XA Z L 2 HE LTWET, BN ToEMRITOED, il oSO 285
WFFAE T 3 A ADBAFE « #2217 > TET,

b) J-j?: % 18 180
. POT K . -
F 2 MTERPT H TR, BT A AOBFER e 120
WNHITI ZE b hIUE, Ty T L SRR PN T e & o 100
RO EHYTE L b H Y £, 2023 EEEE 13 HF £ = g
e 0T PEOITHAER DY £ Lz, 2005 EEF /M| .

TEROKEELROEIF L REHROWEER 1 IORLE e 1

Uiz, RIS DS\ MRS OIS - BeRic e D ey o Lo

LB RSNETH, HEOUAED & B OIS C i

BT 2 L5 F LT (1 2005 FEHELUROIERR

2023 FFREEIT 2 AR O EA MV IR L CE 7z THz Yt &
BB EASER S HHONEEE L. REHOEVWET
T2 e TEE L, ELBMTEDLTARF I —
ADATT + LA K (SU-8) & HWTEHiR iz~
—VEERR L, TOEHLDRNTH > ZIZLVHFHOEED
XV, WHELT, EHICFD LT SU-8 T/ — AL
T eV IR A Y K U CER OIS 2 ERL L 9,
SU-8 IZHEHD U A— —TIAE S B2 Z LR TE D
DOTTN, BHELVPZTEY L—N—THHTE 72
W2 EWGroTEE LT, SHITRonNRZEIZ, U
L—/3—Z D SU-8 DIERNDOHZ EIZL-T, H»H-XT
R SETAEESEL CLEY)»Z 0% 42 H Y £ LT,

NS OREE RS D0, HE2@HENSIT T —
NCBERERT O Y 12 S 2 A ER D Z 2L,
EPDORE S OGFTIIE AV IRS 2L S LEL
7o T5HEREBHOBFNLY b— =2 X > TRV RS =
ENTEET, Bol ISRV B LOMEEICHDIAE
7z SUS TR L Cik, N—T—DORTHRDHZ LIc kv IKk
THZENTEE L, ZDOX ) BRFETERL L =80T
HHEEDBEEAX 2 1R LE LT, B2 # B2 o & AR ST H O ST

W, (1) EHENSNS RIET, ZOHME
RN LET, (F)ES BT, BT
NI D 72D DR TNET,
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T TS AINTIEERE, T T 3 AREETHIEEERE, T 73 ARERHMlEERE ) D e s ) T
INA ARSI T « WSS AT LR E SN TR Y . MY, SRR, Ay, AREEYE
BEDOSEIREL DT TR KO - HERE - B RSO B EATE X OSHME2 AIRE & 72 0 &
T, ZHOIEHEEERIC L EE LT Ty ) u DR ORBAHEEZ FTREL L. S HICFORE
BERSELZEEARRLCELE,
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F ATV MR T3S, LED < &
JVABNEEICL D, T/ 7 aRE
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G1g <HE = N . N 200 B | %
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2023 FFEEDLIGERIFIFIIRIL. (80 2R D7 .
FIIRLE LT, 0
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ot #EHF (SFn64E3 H 31 HIREE

BHERFZER FIES B

FHMER a5 A7), BR B (G549 H 30 3R

a) Bt &

2021 FFERNBIFRAA / ~— a UAHEESEICBIT D (7 U 7V st 1cEoSE [=
T U TSR Y —TF A 7 T FZE (ARIM : Advanced Reserch Infrastructure for Nanotechnology) | 73 A
Z— b LE LTz, AFETIE, sdomdEEoMH, SIS IC X 28 ®iomz <, VE—h-H
Bk « A Z—T" bR OS2 EA L, EEFHICEPOEIN SN~ T VT AT — 5 %
TEH LT WIRICHEEE LIRIE T 5 TE T3, £o, 3CRFE 0 [7—24AlH - IEHA~ 7 U 7 Uik
JEBR T Y7 b LOMEERITH) LT, T VT AR —TF A T T TR, T
— XA - WERR T U T AR T e 2y RO AR [~ T U T ADX STy 7 —A4]
EREEL, 7 VT AR ~OREZ BN E LTWET,

KBRS 7 77 7 mo—sdfwf s (NOF) 1%, 201247 H X0 SGHREED /77 /nm
7Ty N7 4 —LFEE] ITBE L, E¥EA ) X— 3 VA O T ORI OMFERE B~ D Selim 72
fFgehisk - Has OTRILAFEAICHELE L, SZARZRIFSE 0B ~ OISR 21T > CTEWD F L, KIRK
T VTN =T A 7 TR E U THTE R A — R &2 XD | 10 FIZhe o> Th -
CE T IT7 070 ao—7Fy N7 4—LFHE] TOFRISOMIFESTRORER L I5EE [~7
U7 e U —F A 7 7 ¥ (ARIM : Advanced Reserch Infrastructure for Nanotechnology) | DA
& e DR I L ORI EE 2R A SR I A U i E 0 A EE L CTEVWD £9,
OIS S AT Y

nm A7 —/VOSFFRERET pm A7 —/VDJE X OB A& 0T - T, AFEERC A GEE D

FRE & NN 2R 0T - AT D SR
@ AN TR

VY777 0—8Hik, © =577 vy —%FH U EEEEI ORI T & 731 2k, BLO*E

DT 734 A DT D 3R
@ WEEREM

HHEY) - TREY) - SBEDNFFOMREZ BRIRICHIH L, 22/ « =30 —iI Sl 22 B8 <o/ A

VEEE LR - RSN AT DMBIORIRL, F 72 EEC N LT OB - YIMEHIE S O30

b) B 8

AREETIL, BN - ZRNOT T 7 ) aP—i%e a2 R — b A et i & L C. pEER
TR T AN T L W ARk GEIRG ) . & L CHBEEE FBEMEiE v ¥ — MR E 3 5
HIRSERAT D 3 SOEZFE - A b L. T/ 2 r— L7 at 200 1 - BEREDMTIC LB 72 i
B HEE - SO X0 R AN R A T o T, F A S FEEIIAFEO 2EHTHY
ML CIE 3 P AR CIE~ 165 1 (R4 A 105 1) OXAEEIT-T-, B0 5 FEEORREARFEZEIC
B DB OTEBBINRZ R —1 1TRT,
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Wz GRMD) % AR, s EE T

B (T I FRME, BN HE

Hepirik = o 2 S R R S B I & ./ = G =N N L R =)

FH{TAFIE R BOPE. B O (BRS5HE4 A 16 HERHA~Sf6 43 A 31 HiBE) .
LiJianing (455F0 6 451 H 16 BE4AH)

FHHER il By (Bfs4E4 A1 HERA)

a) ¥ =

BHTE 2 —1%, MBI O T2 D OBFEO 5T LOPIEZITV., 230, O EIHEAZ BT
DM ELTO ZEHEHIE LTS,

PEXERV PRSI O 7' a2 = 7 MFgE, BHEIEIE. 36 KOV EEETIE 70 E O TIZ Y T2
0. Yt X —FTROSNOITHERR. MR T, IREE /%ﬂ%mWé%ﬁ%\é%ﬁﬁﬁﬁU@\7}VWW
fiEtT, FHWZR & &8 U T 7ase i%ﬁ%%ﬁofméo

—J7. TS HTEEE R A B L O LUWBPEFS RE O BRSE & ICHICBI T 2098, BrEidkaetimE
DIEIERRIT 70 & OWFITEEN 21T > T D,

b) A &

- Ir fil¥ % R = Tishchenko RISIZEK BT IV FHZUDFEFERK
TNT F =T 1929 A, R EJIBEAS TR 7 20 HEE U720, TERYWE, REIRETE, HR iR
DOFEREFEE /T D IR SND U 7 ALBWTH D, AR Fxidx T 0 A3 & A
DAY T VT b K1 OfERIAF Tishchenko SUGZ KV BRLIZT 7 b 2 &R 3 5B A& Mt
Lize VA-UA—L 41, FHEFETTT 7 b 2 KB ET 22 LI2E0HB6N, SO0 0D
RSN 3 VR AT ¢ VSOSRIC £ 0 23— RRRIRICE G, 2V A5V CRET 5 2 Lic X
DarAFLyyT7 b5 ER, FEIOT sp3RX)-sp2AZnXVIIRED v 7 ) v 7 k0| (LEd) 6 5
88% DULR TG LTz, HefhlZ, Rhfllliz Az LAMIBOSIC L 0 . Ty F47° = 0 D3R 83% T

BTz,
—~

H \{ o
Q Ph"  “Ph Ph 1) I, PPhg
Ph Pd/C, H
o X (S.S)-Ircat. 3 © >< e o |m|dazole
o dpn FPIOH, K;CO, , Ph CFgCHQOH on 280,
(PhO),P(0)OH
Ho 1 CHyCl, 30 °C, 24 h  78%, 91% ee 88/

>99% ee (after recryst.)

OMe
HO
\
B OH
o OMe HO o OMe
NEt, OMe
Pd-PEPPSHPreat g OMe [RR(COD)Cl,cat. @ OMe
- dioxane/H,0=4:1

88% 6 70°C,2h (-)-arctigenin
83% (trans:cis=8:1)

Jiang, R; Zhou, D.Y,; Asano, K; Suzuki, T.; Suzuki, T. Tetrahedron 2023, 133, 133287.
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ZIETIZ Al A NEE o 72 AL EANIAT 7R o ¥ — DR E X H - 7273, Al BFFEE T/
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(BGFE (R hAT v7) BAIEAN] 21770 —OREIIEZENICATLELVWLOTHD,

b) Ak 8
OEWIA Al BAEERE
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4 fHERAR

Q@FN (HhER) Al BAEMERHZR
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