PR




1. IL®ic 1

2. WFIEIEEh
1) HHA% 2
2) EE 10
3) WHe#E 11
4) EEME e =2 b 12
5) FoNEEIE - WFUEES - WIERRIRASIE 7 0 7T A 16
6) JAHIESh 18
7) ZERD 18

3. HE~DEG

1) RFFear7eRt o pr g s 20
2) KR¥EpeHY4FZE—E 21
3) T, MEHEHYERE T 24
4) REBAEDZ A 26

4. [EFEAZHE
1) 7EERRI 27
2) ESE DOFIEETER 28

5. FEFER L DR 28
6. FLH GREEES) 29
[ff 1] AWFIEERRT O & 15 H) 35
[ 2] 4 BttIE BFF 2 it 55 45 oD #HL Sk & 58D 93
[ 3] FHamfEsksE, e, FEHM O & 15 H) 145
[fff4] AWFFEERRT. BBk 31T HIREIFEE Y X b 159

AERREEIT, SEE CERL 314 (2019) 4 H 1 A4S F 24 (20200 3 H31AET) #
HRLELTEZHLDOTH D,



1. [FLBHI

prk B% M

KRB EFREZER AT (EMR) X, [FEFEIC B B AR RO IR &N ) 2B 3 2 A 508 % Kk
(2. EOEEMARORMNELAEZ T, 1939 EICRYLENE LTz, Z DM, BIMREAIC L 2 i 23
Nz, REROZEGEITHE - To AR SR & e B O R ELXER, 5B ORTH L5 1 F7EHMIE®R - &
FRFR), B2 R EE - B —AFER), B 3SR - RV ER). KON FEERTT
)T )ad— X —DAEHA~EY £ LIz,

ZOM, BAD, £ L THROSES - FEEMEITFICE Ut TOET 23, Al 80 A4k
ZI2A THREERAN R OEIFIEDD Z L7, WHRIKRORE - HifioHm4zE R L, Jeiif
FOFEG| EMFUE T 5 IO I Z BN HEE L QW ET, 72 & 2 1E, 1980 B BT A
TR F )T ) a R E R LU EHIWVERELS ) T Jnv—k o A —EEE L, R E
U—RLT&EFE L, o, B8EZERREELOOH HEH - Al FEFIZIBVTIE, 1970 FRUTIE
A BIZEEN L B etm OMFFEr B 22 i B L, AINTE ORI KR E < HIlRZ L TE £ Lo, T MR
WAL, FEEMFDRATH D, &F. M B —LA, AR 1. /77 LIRS 2B ES L
T EBEIFIE 2 HERE T D 72012, 2019 4RI [PEERIE Al B ¥ — ) b EFE Lz, Zhic kv Al
IGHT D IRIRERER F O A EE L, 1 - EE~OFRELREMTH & T, il REERTA
JR—ar~EBIFL L EHELET,

F 7o, ENLRFEOIE MUK OIER % 8 2 COMHEAFITATRIEEE 2 BRtA L, ZUTia 3 L <,
AL RZ e, ALREFIF, TR, JURIEEM & LT 5 MHEM eI LR E Y r o= 7 b %
Bt L, BUED TN - BREEWEEZ O A /) R_X—va VAIME AT I v - TIAT VA IZEST
WET, 2010 4EEED B XA 5 REEMHEMF A 38 < i LB EYIO xR v T — 28 [ « 734 A5
WALRIFEILS ) OREZZT, #ha REHEEZITH 2 & T, REORT:, BENIEE & O X O
Xy MU= B E RS IS K DRV - HIROERIZE D TE D £ L,

PEXBLFZEITIEA B b . SRR TSI 2D AEEN DL H%E H 2 fliA BT, £ < Otk
ARREMER & RGN0 3B O T O OHAF & U CHESE THAE~EHEIZEHT D L W ) EFFOfidq %
B Z el MRREKEOIE - ABEOLTH VKT 2B NEEERN T LET, ZODIZHH
ROBILDLZL OFM I 2 =T 41— « KF - BB E O BER & OEfE-CHA] S iR ) IHED T
nET,

AEEIT, FEFFICET D 2019 FEE (S FICERE) O « HE - S EMORREOREFE T, 3 F
I =W EE, EfO LD —BOREO-OHIZ, TWIE, THHZTEIT TSN TT, sl &k
FEDBNNT KR & TS, ZHiREZBY £7 X0, DX VBBV L EFET,



2. REH

1) AH:

PESERMEIIERT O RS L OHEMMBRIL, ROLBY TH D,

- PRER (RN 2 4 3 A 31 HEBUE)

AT &

%1 TR (i - & 7TRFFR)
B AT LMEIFSE S5 B
ViTh e e
SR AT A ABFIE B
HEARE A T 4 T WFIE 55
SOREHERRTIE 40 BT
TR AL A g Sy B
HBET — X7 7 F ¥ 525 57

52 WFZEERPT (BPEE - B — A RR)
A SR B RE(LATT 7253 B
NERKEL - 7 1 ARSI B
S ~— RAEHIFIE ) B
Jetin AR TE Sy BT
JEh S e R SRR A 4y B
7 B — AW E ) B
B B — AW E R R RS B

55 3 IEEBIM CELK « 2> TRHER)
TR EHE 2R % 290
HEREMIEL L ERFJE /T
e
WAy TLFRITE
(R T RS R RIS 1
A (5 TRIEL RIS I
IE{R S TSRSV SR 1

BRI R Y s MRS \
WoTa e b6 RoEH ML)
BFJE Y85

T PESE A RRAIFFEER T
HPESEAIE > AT LB B
FE R EERTTE 0 BT

MBEER YT ) T /nyo—t L 2 —
T BEREMBET A AFSE Sy B
FIORRT 77— g VARG B
7/ A - BERERHAAT 7200 B
7 7 B&RE T ZE oy B
VT N =T U TV
NAFTF )T 7 ) aP—h5s e
F VAT BEESH
T TS AFH - 2o B
> T s av—pEXEICH T
F T Iav— A —

RV Av A/ A =R S NS

BB Fa AT v & —
it E e R Al o X —

FS v AL—2a AT —2E YT ¢ BF5E5
BT - [EHR AL B AW B

MBE - IEE R AT A2 B

AR s B — A% AL S AFZE5 B

T/ T U 5 AL AR SR B
bt A ' — LR A Sk
bt PESE R B E e o —
b E RS S R e o 2 —

SCREENT 73 f-fgAfr 3E (R4 7281
T VYT T 7 4 RN

7 LTV 3D REE AT ZE T

3 fi

AIET

B0 AFERE
Bty P —7 =



O EMFRCE 2 45 3 H 31 HHAE) (8D it #)

w5 1 BFEE PGSR - BETRFR)

BV AT NAIRAFE ) B Hi (B KA
R Tt BRI iz
Bh# () pNITRERTEYi )
BhZ (T FEE s
S &R A B Btz (T TH K
HEH= P S HE fE—
B [ (T5) &S B
Bh# A (T5) N
Bh# Y AN iGN
S AT N A ATy B % A (15) B 3%
HEHZ () i F—
B 1 (T5) AR e
KW (i) | (L) A FESC
LR RRIES(()) () #BH &
RS B () R —
BEHBEA T 4 T 585 B Bz Tt IR FER
B (FFLAIE | (%) MR U
i)
HeH= (15 iy K&
Bh# (L) KE o4&
Bh# HE(T) s
FHEMERR(EE) | () AHAD MD ATIQUR
RAHMA
FHERERNCRE) | () HA TK
FHAEDTZEB(FE) | BE(F SR Zhou Chengju
FHEMIE B (%)) | Ph.D(Computer Allam Shehata Hassanein
Science and Allam
Engineering)
FREHERMAIFZE 40 B % Tt BRE %
Bh# (L) B
Bh#k 1 (15) Holland Matthew James
HIFRFL P 5E 5 B iz () B Fodd
HEHZ EE(F®RT) HH RE
FRET —XT 7 F ¥ 90 Hi Tt WHE BT
R HE(EHRE) @
e T (LEEE) AFF #H]
w2 AFSEE M (R - E—ABHER)
H SRR RE LA 2855 B iz () REAR e,
HEHFZ (=) K
By () LA
AR « 70 AW E | Hw L K
R 1 EE) A R
BhZ PR i 2D
Jevi~N— RAEHIFSE 0 B Btz (T FAEF  fil




HEH= () ZiR  IEfn
B () Bk HfR
B (@ @R L) | Cho Sunghun
FHEBVE(RE) | (%) SHISHENG FANG
FeERFZE B (D) | (TS S
Sobm ELERBHIFTE o) B iz Tt BE i
HEH P T (FR) ERE £
HeH= () B
FRTBh 2 #D) E+(T5) Chen Chuantong
FHEBIZ(H #h) A (T5) BAE AEHFR
FHEMFIER () | (T 5) B [z
FHTAFZE B (7 E) Vepk B
L PR SR 55 B HEHFZ oA HAg [E—ER
21 B — AW BT B iz () AE e
HeH= L) &
B - (F) A B
FHTEE () Ph.D. (77 A~¥)# | Zhidkov Alexey
1b5)
LR RRIE((E)) ) W R
LR RRIE(()) (L) Pathak Naveen Chandra
B U — AW E RS B Btz A (T5) LR I
HEH= [ (T5) EE I N
B = (T5) A —fF
LR RRIE((E))) HE ST
w3 WFZEERFY (B - D FRER)
bR 5 50 B % 4 (15) % ST
HEH= HE(TF) JIH JEE
HEHTZ(EEILA | (T NRE R’ T
WFSERT)
R L oE o B iz Trefdit: HEH 2
HEH= ) g A
B () ey H
FHEBI B #h) () TR
FEEHIE LA 7E 50 B W% H(T25) I R
HEHFZ (A mER) K HT
B TR (FR) LR Jndn
Bh# - (P) (L sE
KT B (H %)) | Ph.D.(H#L) Das Bimolendu
BE 7 FALE e o B Bz R g
Bh# LR W #®ME
FEBhE(H ) T EIFERF) BE 2
FHTAFZE B (R #)) | Ph.D.(Medicinal Narozny Remy Thomas
Chemistry)
ARG - BOS B 5E 43 B ke () By fg—
W () & (R




etz AL i ¥
Bh# EL(1L5) SoAn fEE]
Bh# (=) M R
A ARGy T BL A 5T 4y B Hi% 1 () R
etz [ (FR2E) [T 3
HEBZ (8 5 2R | [ CER) [Liley 2]
BFFERE)
Bh# R PEE  SEH T
FEBECRE) | ECEES) ZWAMA MARTIIN
ARG TS RE R A SE 0 B Hii% (=) KIE R
eI () AE g
BhZ# () ARGES i
Bh# (B IoS I
FTBh#(wE) | HE( AV A= | By #
VAR
FHTHFSE B (% %)) | Ph.D.(Stem Cell Lu Kai
Biology)
FHERFZE B (R E) | (R R OEE
BEER (R E) | [ HES) il —78
FHTAFFE B8 | I HES) twE B
afitBEERE ST /T 7 /) unP—k F—
T RERERELT S A ARG | Hib [ () HE  FHn
HEH % - EE) (G BN
B Ph.D.(WEE2) A HA
FORBRT 7 7V = a VA | Tt HHOB—
528t e R (L) Rk
Bh# (%) HOR—
FHTAFICE (R ) | L) PRSI
F A - HEREREATAI T 0 B WeHid R Gl HH HA
BhZ# (%) N EA
F 7 BRE T AR AL 4y B Hif% - E) I BER
etz (T A EE
B ) (N HE
Bh# [EEREES) W R
V7 NF =T VTGRS | g tE (L) % Wk
Bh# i t(T5) PN g
NAFF 77 v —i5%Esn | #% (1) wn o IEHE
. Wt HiH(T2%) EE
Bh# ) AT
Bh# - ELE) N it
FHTAFZE B ) o
FHEAFZE A ) HAR PRAE
T T v PRI | BT ) | R s #
FAEBIE(R ) | R B NE




WEX Al BV X —

T AL—Ya T =X | R fHt(T5) B RE
DL iy W () WE T
T - 5HR ADEABIE ST | BHLBSGES) | MR PPE Hik
BEE - ©— 5 AL AR B | e (B2 Ak HEAER
P FNE YN AT i FHEBE(EE) | LK) B
w3 BE AT SR
S PERITZE 5 B | EHdRGEE) | MR EXs
wR 0D MR
2 Ta Y= MRS R T () R RE
(G RTTT /) HEERE) FHEBCGEE) | B E(T) KR
wi R AT o 5 — Wi F-(H) SR
e {1 (T2%) ERPN
e {132 Gl
mi T U — L RPER I W T+ M
e T+ PR =T
mSCREEN 1 73 7-fift 3L [RIF 425
i BTUEBAR (W) | 8L Kk N
m) /YT T 7 ¢ EENFFEER R T () (T A BES
f%f%fe;t%(ﬁ%m @f&% SONHILLANJULIDS
nt R TR v = s ) | B Jr{s
[RIJF 2850 Y BATLIFZE B () | 1 H (%) FIL B




- HEOFIER (S 2 43 A 31 BB, FTHE(TENZET, 72720, HME. EE IR, )

o Ui B %

XEFEEITCEE) 14 (40~49 %)
c BEOHEKFEGET 243 A 31 BEE, FHEREEE)E &, 72721, IME. 3EEFEITRL, )

o ey By #

TTAF DIKF NV =2
i e

fOET A
20N

fDE A
33A

MAEFEAERNCE ) 1 4 (O ENLR)

BEAIATIE, SM24E3 31 ABAETHE 201 4. FERE 27 4. FNERE 16 4 M OISk
BBAEGER, Q31714 Tho, BB S BAMNEANIT 24, ZHEIT 1144 TH D,

OVRE31E4H 1 BSOS M243 A 31 BE TOAFRB(FEIIIXRDOLEBY THD,

FEhA BB F I K 4 %

2019/4/1 LA MHEEER Al B 2 —F BE B

2019/4/1 B H Az R TR TH K

2019/4/1 £ Az (E T E— L8 AE e

201941 | $H By CnBE ) L AND MATTHEW
2019/4/1 B H BB CHRET —XT 7 T %) Ak H]

2019/4/1 B H PR EEERHEAT 4 7)) BHA TK

2019/4/1 B FHEBVBCH D) (B 1 B — A P #) Wt Rk




2019/4/1 B FHEBD B BN (EIR - Sy PR JREI ATIEA) | 2k A
2019/4/1 A FAEBVBCH ) (B - WA JRsEIR ALEN) | BPH 4k
2019/4/1 B FHEBVE(E BT/ 7 7 sk ATEAN) | BJE
2019/4/1 B FHEMFEB (R ENE S RIEEA T 4 7)) HOSSAIN SHAHERA
2019/4/1 B FHEMFEB (R ENESFIEEA T 4 7)) ZHOU CHENGJU
201941 | FETRFSE BRI A ATHE A 7 4 7) AT ANy SHEHATA
2019/4/1 A FHERFIE B (R 8 (RIS FHERERL ) i 18
2019/4/1 A FHENFTE B (B (A5 IR RERH ) faE B
2019/4/1 2 ig?g"ié(ﬁ%ﬂ)@cmml 53 F-fRT 2L [FATE T BT

2B (g 3 RET MR o
2019/4/1 | £7HH ﬁﬁi%;(%‘?%ﬁ)ﬁ(? VRIS < Bl B
2019/4/1 B FHEFSI A CEHERME - 7 r& %) Bl TF
2019/4/1 A FHEFBRE (Y ELR) PR 5L
2019/4/1 FHE: B/ 7 NP~ T U T eSS
2019/4/1 ST HEB R (= S AL AT FERR) (Ll B2 )
2019/4/1 ST FHHR HH e
2019/4/1 A B4 BB R AN
2019/4/1 Pic [E5 BT A BE
2019/4/1 P 4L NFRE A =7
2019/4/1 Pic [ NFRE FL - #OK
2019/4/1 Pic [E5 WHREM EH #T
2019/4/1 Pic [E5 WHREM FIH OKHR
2019/4/16 | £&H B & TR AN SGIA
201951 | B {/jﬁ)ﬁﬁ( FTHAVmT AT AT AT T
2019/5/16 | HH FHEFEBIRRERER) HH TR
2019/5/31 | 1B BB ) (T / BEREM ELT 31 %) RAKSHIT RUPALI
2019/5/31 | 1B FHTAEB(FENOA AT 2727 sa—) | 1Lk BT
2019/5/31 | JRW% FHEF BB (B EER) L L
2019/6/1 B BIREEE 0 FAET) gk b
2019/6/1 B By 7 N ~T U T ) BN O
2019/6/1 B FHEMFEB (R E)(E S 2 BT =% ik
2019/6/1 B FHEMFEB (R )G 2 1B B 5%
2019/6/15 | RN BB S  FET) MO A
2019/6/30 | IR FrEB R 8 (Cim FEEERT D k%
2019/6/30 | IR FHENTIE B (F ) (et 2SR U SS
2019/7/15 | IR FHEMTFRA(FENESMEA T 4 7) HOSSAIN SHAHERA
2019/8/1 BH HEHIRE T E— 2P & '

_8_




NAROZNY REMY

2019/8/1 £ FHEWFIE B (H ) (A0 F1E5) THOMAS
2019/8/1 s gfzﬁ(% 2 Fuv=y b3 kot /SR Wk
2019/8/1 A B4 BN v AL—2a AT —H VT 1) | AF R ERER
2019/8/16 | £&H FHEBV B (A 2 76T =% Wik
2019/8/16 | £&H FHEBV B (A 0 76T B 5%
2019/8/25 | IR R G T ) R REZ
2019/8/26 | £&H BIREEHRBAT 4 T) UK FES
2019/8/31 | IR FHEBh R (&1 AT LAIRR) i
2019/9/30 | RN BB W wE
2019/9/30 | 1B FHENTIE B (F ) (et IS KD AK =R
2019/9/30 | IR FHEEBIRR B (EEE) HHE ¥
2019/10/1 | A BV /BB 7 7 7V r—v a3 V) FE EE
2019/10/1 | &M FHEEER(F ) (& £ — 28 ZHIDKOV ALEXEY
Soto/10/1 | B g%ijﬁg)ﬁﬁﬂ)(%z A=RES/ BN &l Kb
2019/10/1 | 4T R DiE D) REJR
2020/10/1 | BcE By (BB - B — AF5ERE ATEA) AR KR
2019/10/1 | BdE 4 BHRE PRI R
2019/10/1 | BdiE 4 BHRE (2
2019/10/1 | BdE 4 RHKIR AT HME EE
2019/10/1 | BdE 4 KR H)IL vYlE
2019/10/31 | IR FrEIZ(FE)(BESHEA T 4 7) NGO THANH TRUNG
2019/12/16 | 51E HEBHR CNaEL ) H fE
2019/12/16 | 5T BRI RIEER S
2019/12/16 | 51E WEBIRWEL - E— L% ALEA) AFF KRR
2019/12/31 | IR FHEDB(E (S 7 T8 =% Hit
2019/12/31 | 1R FHE BB (St L5 R F—Fr EHE
2020/1/1 B BB 0T IWr w®E
2020/1/1 B FHENTZE B (F ) im B2 ED B B
2020/1/1 B FHEMFEB (R EN(E T AT L8150 LIU XIAOFEI
2020/1/16 | £&H BB (RS A L) (L s
2020/1/16 | £&H FHEBV B ) CEEE 7 /31 %) BHHE e
2020/1/16 | F1T: Bz (A ML) EE 5T
2020/1/31 | 1B FHEBVBCF ) (ER - 53R ALIEN) g A
2020/2/15 | JRH Bh#(F / HEid - BERERTA) JBRAE SEKAR
2020/3/1 BH B EEHREBAT 4 7)) FEvRoe: |
2020/3/1 BH FHLEBIR B @R 11R) il E




2020/3/16 | £&H FHEFBIE R ELR) —hy AET
2020/3/31 | ZEAIRNE B (Jeim ELEMED BIH
2020/3/31 | EARIE HEAPR (&R kB fE—
2020/3/31 | EARIE BUBCHEIARMEL - ek X) =3
2020/3/31 | JRW% WEHIZEAR AT 4 7) s K
2020/3/31 | IR B EEHREAT 4 7) K H4&E
2020/3/31 | IR BT/ BEREMTELT 3 A R) A BA
2020/3/31 | 1B FrEBN R ) (Cim FEEERT B AIKEBAIER YUSUFU
2020/3/31 | 1B FHEBE(E 8 (E T £ — 2 WERY) hE T
2020/3/31 | 1B FHEMFEB(FENEGFIEAT 4 7) ZHOU CHENGJU
2020/3/31 | 1B FHENTIE B (F ) (St 2SR VERE B
2020/3/31 | iBWE FHESEARI B CEAR 1 HIEE ) fakE BT
2020/3/31 | iBWE FHEFB A (S E) g Bk
2020/3/31 | JRW% FHEFBIE (R R) HH TR
2020/3/31 | B RSB B (TR HE ) BH EAT

2)EE

PEEREM TR 2% OE BLEE I IFT R M T T\ 5D, FTRIL. SBHFSCAT O BTHIR CfEm L& O
HNGIREIC L > TRBIND, BEEITHE - RERE L E RKEENORY . BIFRTOTTHE, F5
BB, HINRE. MEREIC L5 - RIBERIZBWT 3 LOEMEINRITN, ZOHmNhE, HEHE.,
HHEAEROHINERIZE 258 KR EFIZBWT 1 A OEFHEN RTINS, £ LT, ZRITE-THr
RlEmE 2B L, RRICHEBEO BRESN D, ITROMEIMNI2HE T, BRI TH L3, Bl&kiE
AFEEBZDZ EITTERY,

FEEFR PR OHENE, TREOEEFEL, FTR&A S THIk SN2 BRSITB W THF
HIND, BIRSOEEIIIFENRY, @FEEA 1 B TORD b BRFCEE SN D, BdRKE S5
B 713 EAR R OB TlE, TOEKRBIN TV AEENRHEHFE T 5 Z ENTEX S,

7720, FEIMb D Z LIXTERY,

BM BT eI ERR 1T IE, FVEREE A DT OICEEZERZRE L TV D,

51 BFREME ) - &TRVER)

55 2 ARG IR RL - B — AR R)

5 3 WHSTM R - 3 TR R)
WEEER ST ) 77 ) av—k L X —
B G RTE v 2 —

BB PE AR AL & —

Bt &7 B — AR SRR

b B PEER S B E e o & —

bt & [E BRI R g o & —




ZOfh, B, FEE IR LADEIC - THixc DEBAFRE LIEHL TS, Z0HTE
RYLOIE, UFOLBY THD, (ML, EERSOWKERT,

ZES4 HE Ak
HES i, BIFTR WREXRZET /T2 / no—k o 2 —EE2ET), HHEY
R, PrEAitk
SCINRTAE S ik, BIFTE (MHBREEERSET /T2 /ny—k v 2 —RaaT), FI 0%
AR e L
BEMEI=ES . B« TEHYORBSMERE., FNEE - SHMIZESZEE. HRE

R A A AV A= e AV A NI < K1 w111 I A A A OV e R X £ 5
Bz, FHEHE
Wt 7edmZE B = AT, WFEHEREIL Y D B 2R E
Bz, H AR
EpRRHEER RS | TR, BITR WREERYT /77 / no—kw 2 —Rkaagl), FHHE

0

BHFZEE « F ) F 7 & v 2 —DHAT

A

fit

WMHEER= ATk, W - il S OB E, MRt R, dafipsoEE &
KEAE. FWMEREM - S T 7 v X —OFTHER, FHHEM

Mgk B = AT, WH - il O BRME, Ak~ 1A v PRAERER,

ftmApr iR R, iR B RE B R, AN - >/ T A
—DORYEEIR, FHH R MM

JRHR R 2 B - KR ORBSMIRE, FOIERM - T T2 v 2 — DT
Histh

F o, GWFERT CIXFNOMER OB ERE & HLREFIE 21T 5 TmOIEH BRI EZHH L 05, &
FITEEIXFAND 17T A OHEE ZHFTHEITEH LT,

3) i
WWFIERT O 7R, EE B4, BRI SEONTEE&TH D, T HHFIEE O,
20 NS 3EROHERIILUL TO LB ThH D,

(& BHM)




- TROEEK 29~ F1 o) (AT - TH)
29 HEE 30 A BRITEE
NE% 1,316,425 1,338,745 1,358,213
M B A A 4
Wi 416,636 443,989 780,233
ERlEIR Gl IR () 864,007(128) 769,296(123) 579,038(133)
= DARB B E R 105,834(20) 88,922(15) 81,818(17)
RRFH SR 91,214(46) 112,969(49) 129,596(72)
SREMFE (FED 1,053,797(52) 999,296(60) 878,082(57)
RS & o EFEFEEEED) 292,196(137) 289,888(131) 485,786(151)
ZREFEFHR 96,357(11) 126,029(34) 103,141(26)
= il 4,236,466 4,169,134 4,395,907
() a1 3bR <
- SN
BEERFMA . ERIAFTE, ZREFZEIC DWW TR LIAE 2RI DWW T, F)ﬂj\i@ % B (PEF
MEZED)ICBWVWTEAE L) A TR ANDBRE SND, SRILHEEICZ T A SIS E %5 M4
RO EEBY T D
BRI %1 B2 %3 F)70)0y =t | BT wy
e . . . ! "l zom | e
WEFEERY | WFSEEBFY | FSEEREY | V- ) MRS
24,430 60,188 14,578 24,400 2,000 4,000 | 129,596
(14) (30) (10) (14) 2) () (72)
(BAz - TH) () PR
4)EBEMIE e =7 b
BRFFEFT S BRI I U - [E BRI R RII R D LB Th D,
DiEivar g THFHE B H 4 N
BF 2T LA L NN BYRry NT—I DDA A H
Ruhr University Bochum KA T B
Ig:g;gjl Research Council Py WFETF A BT RIS R O RZE
University of Regensburg KA RRACE 2 R TTTE TR A DAFSE
Peking University i InAs 7/ Aif &1 £ > b OBFSE
Julich Forschungszentrum A Fif;]; & MR DT D ORI I % O
Delft University of - Ge®&f Ry hOESfA L F—T x—
Technolgy A7 7 A i H
INA A F /) T 7/ |Massachusetts Institute of L, -
oo Technology TAY T 1 53 TR Bl DB %
Harvard Medical School TAUD 1 53 T RRMTE AR D BA %S




v AL —I3

WRFERET Y 7T Y XA

j}‘/l/?j — X £ U 7 |Carnegie Mellon University TAYT DI
AR > % — |Sichuan University ik EBEEN X7 VT ¢t — A A v TF
N ] s YT : .
ARG T BT Memorial Sloan Kettering Rab7 rpedlated endoqﬁ0s1s establishes
TAY R patterning of Wnt activity through
Cancer Center : L .
inactivation of Dkk antagonism
Department of Medicine, BF Mouse Model of Forebrain Voal
University of Toronto Knockout
papienza = Unvesi@ A |y 7 | S ER EA O BI%
Technische Universitt Fay A7 S LR O b TR AT
Minchen
AR T HRERS:  |Albert Einstein College of 72U 5 Development of the sensors based on the
Medicine near-infrared chemiluminescent proteins
The University of < Evaluation of bioluminescent insulin
AF YA o
Manchester indicator
Beyond protein localisation towards
nano-diagnosis: monitoring molecular
University College London PENPS dysfunction with nanometer sensitivity, a
convergence of fluorescent biosensor
engineering and functional live-cell
super-resolution imaging
Vanderbilt University 7 X % l\)’lsual}zatlon of magnesium dynamics in
acteria
Emory University TAY T Development of chemiluminogenetic tools
Marine Bioindustry,
Research Center for A REXVT Rescarch on fluorescent and
chemiluminescent proteins
Oceanography
NanoScope Technologies N Deyelopment ofa te.:chncl)logy for an
LLC TAY R optical control and imaging of in vivo
brain function with high time resolution
DRVision Technologies 7 X % Live—cell.ﬂuor.escent probes for
LLC neurological diseases
Commonwealth Scientific . . .
and Industrial Research A FS5 YT Developn?ent. of bright bioluminescent
o thrombin indicator
Organisation
Development of a Highly
Intensive Autoluminescent Development of a highly intensive
Indicator for Functional TAUA autoluminescent indicator for functional
Bioimaging in Small bioimaging in small animals
Animals
Y 7 ~ 7/ <7 U |Max Planck Institute for NP e Sl i v
- Polymer Research R AR R DB %
National Chiao Tung s e
JeE A5 /314 A |IFW Dresden KA 7 LR TR Y OB
JOANNEUM RESEARCH | A —X FU 7 |7 UL X 7BV & ORFE
Holst Centre FIoH |7 LR TIVIEIARRR N OB
Eindhoven University of FS T LR TIVELR © T8 AR OB
Technology (TU/e) FEIE
f-lJJ — ey fﬂi:\{ngu N 57 % ok NN > >
Jebii~N— REEE SunMoon University s BRESIRANIG 2 RE T/ Mk L OV

DRI T & & 2 HedfiBa %8




Korea Institute of Ceramic

KEERE(L S N7/ R o/

Engineering and EAES| 15mW A ~— R ZFEH A& L —D
Technology (KICET) FERAS
Wuhan University of i Ti3SiC2 52 MAX fHE 7 X v 7 A Dtk
Technology e D g

e —° Py — e B b T
Vilnius University J Ry =7 WR 7" 7 A 2 B U 7B REMERR (L4

DA & Pk

University of Pretoria

7 7 U eFnE

GBS, ~T v e R EMiIRFEa T
T WV ) EEROARR L
v THERE

FRRRE T 77

PR Universiteit Utrecht *Z K HRF4 R s> ETEM #8142
Lawrence Berkeley TAVS LRI Z OB R
National Laboratory
Harvard University TAU D BB A T2 5y TR EHIET
ooy PR REBR B 4 7R D
Thermo Fisher Scientific TAY R %;\éﬁ#ﬁbﬁ SERRESER T B
oF
5 S — ‘A LS 0) AR
i TE VR Paris-Sub University 7T A j; B SARMBT ORI BT
o B
University of Science and th RGBSR Z 361 2 iRk O HUH R
Technology of China oy AlE Ak ) N
imec AL — EUV 7'u & 22T D058
Iﬁ N D N %114
University of Notre-Dame TAYT %i{fgﬁ_g;ﬂmfi LomTadL
School of Chemical S TN VN AR T D
Engineering, University ob AFY X 5? i v 7 REE R E TR
Birmingham Ju
HREEW B L5 Development of Cooperative Chemo- and
. . N Biocatalysts and their Application in the
Biclefeld University kA Practical Synthesis of Biologically Active
Molecules
Development of Metal/Organo-Hybrid
. . -\ Catalysis: Application of Chiral Biomass
Paris-Sud University ST A Resources in Environmentally Benign
Asymmetric Synthesis
7 BERe T Forschungszentrum Jiilich KA i EE%M%EHEO) Féﬁ%’%‘ EIEH
BT R L — MEYSsaab Ve
Uppsala University AT xz—FTr LR FHA L
£ =5 R0
Oslo University IV z— iiﬁ;%Tﬁ R TARIERTSE O
Industrial Technology
Research Institute, Material Lo ?IZ NF—BRDHART FLD
and Chemical Research = — PR E
Laboratories
University of Paris, Sud 77 A 7 SR OB ARH A D R
CNR-SPIN A2V 7 %%ﬁﬁmé%m%@%—ﬁﬁﬂﬁ
ARGy -l 2 ~ T AR— 2 —HEIC & 2 M R
University of Hong Kong HE PEAERFER AR O fEBA & BTG R RN D BR
JE
KB I EM L2 Tata Institute of AV R BRI A~ > F U H 2 R(CMBLs)D 1




Fundamental Research,
National Center for
Biological Sciences

SR AARIEFE & U T OIS rTREMELR

gl

Polish Academy of BRI A~y F U H F(CMBLs) & b
Sciences A BEAL A R—Z R U7 Ly FU E— b RNA EHEERORKE
JeAT p S AT
National Chung Hsin TT =TT = S Ay FRIE
Ui e HoHE B BT B RN T L MR
niversity N . A
YR —</7 O
IN - N N NP NISNTAN
Sick Kids Institute ikoat gﬂ%ki SNV Tk ARORIGE
N =,
j—; FRRERT LT/ Genova Univ., CNR AZUT Oxide-MENS/NEMS
o A7V BRI T ) T A
1
Purdue University TAUD 2 ORI L 2 OS5 g
H M EH%RE/L  [University of Latvia ZhET F e —20YFr L U TIEH
HEMBEAT 7 |Egypt-Japan University of U7k I RYINE ST IS K 21T 3RS
Science and Technology WERRRIT I & % A TR ABAAT
o KBRS RF R~ T 4 I AT —HF_—
Shenzhen U t h o
enhen University TE O e 2otk
VAN 2 iversi . g =
EEH b The Unlvc?rsny of Texas 8 A I 4 & 7= LSD1 PAE|C
Health Science Center TAUT T % 78 A ISR
San Antonio HRITI0
Sy IR ORI
University of Navarra ANRA o 2 /,DJ% & LT SIRT2 BRI A
DRI
Monash University ~1L—y7  [SIRT2 %R %5 RO
Malaysia a -
HEET —F%T7 7 F Subject- independent Emotion
. . Recognition During Music Listenin
¥ gn g g
Chulalongkorn University 74 Based on EEG Using Deep Convolutional
Neural Networks
Modelling Activities of Self Regulated
De La Salle University 7 4 U EY  |Learners as Contextualized Action
Sequences
oo Constraints are ubiquitous in Artificial
K.U.Leuven I Intelligence and Operations Research
Automatic Composition of Affective
University of Groningen IS5 Music Using a Long Short-term Memory
Network
Thammasat University 2 ¢ A D}stance-based Approach for Inductive
Logic Programming
Vanderbilt University 7 X % Mu51§ gengratlon using LSTM with the
emotional information
imec The Netherlands *T oK ARt —oB%
HIREHE R Federation University e T YT k=B D= bDT AV L—a o h
Australia — VIR B DA
4 25 313 - L—=3 N
Nanjing University H AR DI DT A zan

— X IVIEFE O3




5) FEHEE

- RS - RZERTRIRI 7 2 7T A

BWFZEFT AN FTTAE T I TN L 72 WP ZEFT I A2t ds L OV 7o i3 34 & U C 38 L 7= A1l
- MIEERIRO LB TH D,

B 1 11 ) T~ 4%
2020/3/2-3 Real-time Al technologies for Big Data: Foundations and Challenges
2020/2/19 - 20 WSl ALERNA A=V T T~ a v
2020/2/27 B R & BRI
2020/2/21 RANE 7T — 2 D7D U T IVH A I Al il
2020/2/1 A 80 R 10 [T A B S
2020/1/31 12 [0 NAFTF ) T =0 A FEERES
2020/1/24 [0TXAIXPE Ofilé ~7 U 7 /L3 25 LT Well-being 2050 % <
2020/1/20 [oT 7 —X D7DV T ILH A L Al Hili & W EOE AL
2020/1/9 Sientific and Industrial Research in Space Age
2019/12/10-11 Spectroscopy and Imaging with THz Radiation using Ultimate Radiation Sources
2019/12/9 1Ll NA AT ) T h =0 R FEEAEM S
2019/12/3 X— Y F LT — 2 OFINER DA < Kokt
2019/12/3 BZIE 2 K] & LT ARGy T RIBEIF e
2019/11/26 PERFLCEY X > M A A N T BRI HRS
2019/11/25-27 IR T
2019/11/21 'Workshop for architected three dimensional metal oxide nanostructures
2019/11/18-21 FKif - St - IR & K p L F—
2019/11/15 [oTXAIXPE OflG ~7 U 7 /L A7 LT Well-being 2050 %3 <
2019/11/14 AL ZAf 55—
2019/11/13 % 8 [1] imec B[R R T T A
2019/11/8 PEER RIS [PEER T OARK)
2019/10/28-30 o RBEREHRICET 2T YTV va v
2019/10/26 PEER T ~D ALE AT AT 72 HER(Challenges for Introducing Al to Industrial Sciences)
2019/10/26 Real-time Forecasting of IoT Big Data: Foundations and Challenges
2019/10/25 [oT &'y 77 —X% D= D Al Hili & 2Dt
2019/10/16 - FEREDOHIE & IS EE 10 [FIFLEE])
2019/10/11 B — AR R RS
2019/10/8 BZIE 2 K] & LT ARGy T RIBEIF e
2019/10/4 T Fax A —MEHNCET DS
2019/10/1 [oT © v 77 —XDi=Od Al Hiffi & & Dt H
2019/9/30 Python (ZCE AT VT NR e AL THRT AT A AXNVT v
2019/9/26-27 'Workshop on Computation: Theory and Practice
2019/9/13 [oT &'y 77— Di=dD Al Hili & 2Dt
2019/9/9-10 =B EFERTL Y b= AT AT v a S
2019/8/6 BEI 2 A & LTRSSy T-RIBRIF e S
2019/8/4-9 The 1st International Training Course for Singularity Biology
2019/8/3 A L0 R 9 BT YA B RS
2019/8/1 FEMEEBIREE = RSB IIELE & O B A S
2019/8/1 TV AY Y — AT HWHE D FEMIC LV . BFERCRSE O LG E) A Bk
2019/7/20 i RBNE s 77— D) T )V A NRNT - J AT & Bk
2019/7/19 [0TXAIXPE OfhE ~7 U 7 L3 AT 5T Well-being 2050 % 3 <
2019/6/28 Orange (L H~T U TNV « L T H~T 4 7 AN
2019/5/21 10 Bl NAFTF ) 7 x =7 A FEEAEES
2019/4/12 [0TXAIXPE Dfilé ~7 U 7 /L3 25 LT Well-being 2050 % <

2019/11/12-13

HIRT TAT ABEFMELRREB LI OERET T4 T v AN EY R A




ERRUAMC S AN Z RN C o' I LR L TR0 . 26 OAFIE 24 1F(D BAME
NZBINSGH Z TOHL DX 101 THh -7,

H A+ ARl 44 FTIEH%RE eIk kS
Physics of holes in a GaAs/AlGaAs double
. National Research Seniar quantum dot device & optlcal ﬁbe? delivery
2020/3/12  |Guy Austing . relevant to photon-to-spin conversion
Council Canada Researcher . )
schemes in semiconductor quantum dot
circuits
Alexander . e /A microcavity coupled to self-assembled
20202117 f - o Ruhr University Bochum T InAs quantum dots
L U - =  |[Theoretical investigation of p-type
N0 L pyyva o o
2019/12/26 P 35 BROKRFPINERTIEAT WHIER thermoelectric Mg2Si
Development of highly reactive halogenation
2019/12/6 i)l AL pIaERT #4%  |using the combination of sulfur compounds
and N-halosuccinimide
2019/12/6 %l;)on Hong FEVERR TR ##%  (Chiral Cationic lon-Pairing Catalysis
. PR i NE SN S < N e
2019/12/3 @R IEfH ST R Bt [T Y R L LIsEIsIR TR
. U v — hBEMIE ATG IR A PERHRR & 421
=5 = =d
p019/12/3 st s SRR Bl LUk va—F 7Y B MO
=R TR .
el
2019/10/26 |Peter Flach  |{University of Bristol H% me Da‘Ea Mining Processes to Data Science
[Trajectories
. e PRNEATEOEN B AR The Al Strategy of Japan and Unsolved
2019/10/26 2274 #hi K MR Bl ] Problems in Applications
H A RS B aG(BR) I B ge 2 Integration of Inductive and Deductive
2019/10/26 |EH E¥ NTTaIa=r—¥ =E Inferences- Simulation-based Machine
a BRI SR AT Learning
L e - TR State-of-the-art Quantum Computing
2019/10/26 [FEFH:  T&4h zﬁﬁi%k%ﬁmgﬁml H%  [Technology and Its Application for Machine
PTG Learnin
g
R - — R A N 7| FHELR B (Ceramics Materials Research by
2019/10/26 @rsy fEkd |71 > t®TF v Ak )L—7FK -+ (Collaboration between Theoretical
VA — F ) REYERFZE AT 3 EaFge B (Calculations and Experiments
T e 2 Al e 2
2019/10126 & F4 ﬁ;g%kﬂ’“ﬁ%ﬁ #f%  |AICell Sorting
; g [HOR RS R B e - Machine Learning Methods for Designing
y NI A
B e B New Materials
i . L -  [Cascade processes with enzymes for the
2019/10/11 [Harald Groger Bielefeld University Bz synthesis of chiral molecules
Amanda . . Assistant [Deciphering patterns in selective small
2019/10/8 Hargrove Duke University Professor molecule: RNA and DNA interactions
Tailoring Transport Properties of
2019/10/7  [Jana Zaumseil [Heidelberg University %  |Polymer-Sorted Carbon Nanotube Networks
for Optoelectronic Devices
‘ AbHEE R8s Tl . |/ v a—T 4 7 RNA I XSl
2019/8/6 R HER | — % ot s
PR e a2
‘ . . o . RNA AR LT AT Al
01086 R I (RRREAEM T | g [T A7 2
I
019/7/23 J ean-Guy LAAS-CNRS,,University b Noise in RF electronic Devices, Circuits and
[Tartarin of Toulouse Systems
2019/7/11  |Danila CNR-SPIN & +-4F4% B [First-principles approach to novel 2D




IAmoroso ferromagnets
Team
Leader &
2019/6/14  Hellen Dacres [CSIRO, Australia Senior Cybernose@ And Cyber.to.ngue®'
Technologies: Microfluidic Sensing Platform
Research
Scientist
Enantioselective Construction of
2019/5/9 R E— BERELERS % tetra-Substituted Carbon Centers Using Novel
Chiral Catalysts
R, ~ L (ESHEKE I EEGT CUBIC (2 X 22468
2019/4/25 — & | BB KA % o s
HHR —& | RPN ZE AT Hif% 3D A A— v 7 i
6 ) ILFRIRE)

BHFZEAT CTIE, JRIEEIO—BR & L CIRO R EZ 5 LT,
- FEERVFIIERT N 7 by b (HARGEIRIS X ORI
< BRI (H AEERUS K OSSR
s FEWF= 2 — A L ¥ — (4F 3[A1%EIT
- PEMFT 7 Yo R SR - ER

- PEWFFEST DVD
bk [PEAFAR — ~X—7 ] (URL:http://www.sanken.osaka-u.ac.jp) C & i & Al HE,

Fo. RKIRKRFHORA L LT, HBEBRE L LRI, AT EEFRESRZIT>TnD,

DRERE  (FRTEE)

ZHH K4 B4
2020/3/31 R HOE 2019 % [E4&JEIZBED DRk 4 SERE
2020/3/23 N /T |5 8 [l b E B E
2020/3/17 £ IE %78 [0 ARG R E
B N T Jhs ;5:4 . I:O = . = ;I’hﬁ
020211 Wi b 2;)1955 %52 [ JE - BT ¥ X v T —STEM B (—%ERM)
wEHE
2020/2/1 A=A TEIJIN MIRAI FORUM 2020 #EFH R A % —&
2020/1/30 b SEREE BROTEE =B 2 VX EG R E
ITHE &S
(3 I ilav . . .
H020/1/13 CHO Sunghun Ef;éizisrtler ;?lvg%ci,s 12 1 rfh International Symposium on Eco-materials
T MK 8 8
BEEF
2019/12/4 H.D.P .Wathsala|5 13 [7] CeBiTec [EFES R 7 A filfiAR 2 & —E
=y
2019/12/3 EP;%\ iff}ﬁ H2EIRIEES AT ATGA T T 4 gy HEHE
B Fndg
2019/11/22 b SEIRER 55 8 [MIWFZEBR RN E
2019/10/25 g?g fﬂé’g Best Paper Runner-Up Award




FAA Fiz
INEF SRR . A
2019/9/21 P B4 Poster Award
Lt E—
JULIUS JOSEPH
2019/9/19 SUDLAY 2nd place Photomask Best Poster Award
SANTILLAN
2019/9/18 HA BER INESALFNEN IGHWELES 5 13 [FI(2019 4EfE) 7 = u—KE
2019/9/18 Wi 2L TH AT ) aV— HEHRAL—E
2%53 *Ti 5512 [A] Web & 77— Z =TI % 7 4 — T L(WebDB Forum) 1
2019/9/9 I R % FUITSU &
g i+ - -
i e
Ry RO 531 M R T A
2019/8/28 e et
(L B2H] TG E
[ 1925
2019/8/27 O VT HAN S B TEFREE R A X M)
44Aj:E| N
2019/7/25 gﬁ ij?; Poster Award, OMCOS-20, Springer
SN S1F) . e s,
2019/7/19 ;;%\ ;g AN THIEEES 2ERAES Y
2019/7/11 BEAR  Jth T — RS WIEBE
N S
Rk R
2019/7/10 CHO Sunghun |HAYE T I v 7 A4 5 14 BRI S FinkEs A BEE
PEH AR
RHEF  fil
o ‘u/ N
2019/7/1 SEURE 010 R - 5o XSRS R
He ﬁ:ﬁﬂj
2019/6/29 B EIRER 5 32 M2 R G AT R E
2019/6/28 JIJH AT B SS a  Ba— 2 o A FEEE R E
2019/6/27 we % NTHRE RN DESHE
2019/6/27 AITE=] Student Presentation Award
. H10E ST - "M AT L br=7 AFEBES#H (M&BEL0)
2019/6/27 Andreas Petritz N T T
N Sl
Bk TN kb s o e B G - RS R AR
2019/6/20 CHO Sunghun A n
PEM A =
BEEF il
A=A
HEE 55
2019/5/14 UTRE e LSI LS AT LDT—r g v 72019 EBEHFRAY—E (FAHM)
Il FEHA
#e BT




L %
EAR FHl
Fdg  ERHR
MR B

IR TELE i
FLEEBAIT 53 B O SCFHA R REH FREEH

2019/4/20 BEH s
2019/4/17 E= VN

3. LE~DHE
1) KB R OFT B
UIRFOMBIT, KIEREBEEIIER . ToERgeRh, B TRl Ko HZeRt, (A

STRGERE. R AASREIARNC LITR L, & SO KRR OHES L OIS 217> T\ 5,

(FHTEE)

7R i B e Bt B %
P R K ER)l = Al e
INOSER M3 ORE PEH
N FREE
W 1
2 W W] S SEM ANEG
A0 TR ME T R
IR wEE A tety E
fE  BRE A 4T
A s A i
o EES
ER Hi (B TR SRS ]
FfH e M IR
T% e et T XIS N AR i
&
I AL W N3 = N
PG T NG =2 PR =T
T (F S AT IERE) A —i%
BEAR et e NP Y
E - BENG
EERE - CRWEY | e & HE FE— AR E
INASER M RE LN Bz
WH e
~7 U T VERERE | MR % ETE N AN A
LM IEA wiE
B Eik CHO Sunghun
W
EREER L TR 4 I BB
B g =2k 5 HOLLAND
K BH MATTHEW
JAMES
PNITIY
BEM &
B - T X — 1% | S5H B A e — R
W ik A R
R K




T YE ARk THE  KHh HE fE— & B
Mmoo BER HH HE /NP FEA
He  FHFn Mg R AN CIN
RS FE (N FREZ
B i
HE B wEEr H= [l oy EHET
kI A B mg MR i
Ll 22 ] g S -
(& 5 AR TERE)
TR T WE BT wH Ak =]
T a—FY AR | )UK HER iy KE KA H4E
FEJR v v 6
(5 5 AR e
A R RE A ke By f#— [ SR ]
Vi R =8 W P REIEIg
2) REpRFHYRE—E
R BE 4 Y HE
T J ML - BERERHRIARNT A Yri| R
I M - BERERHRIAENT B Yr| KR
N R HE E—- A EE
Fem - Fm - BRI M FHn, s R
T4 HEWT ) ~T VT AT A F . -
LY A NE R B EE
HEMF ) ~T VT AT A F . .
D R YTV A ZER, AH EE
RS VI RRSIATIAAL ) e m BRI
%%nﬁﬁ
HIRE S AT I s BE M. B FoE
WY REREA L R DRIV i L
Oy T RIS S R IV i 2L
Bro o o=T7 ) o ITFY A R N
Bl 3 ST RO
BTz o=7 V77V AL 08 |
Bl 3 —111 bR BER
BAT =T VT TYA N
Bl < 1V SRR
Bz V=T )T THA U
Bl < F—V1 A ZER
— e R M. JR . HOLLAND MATTHEW
T ANA =7 L JAMES
3 NV I\ hva Y hva 23
ﬂ‘//§4ﬂ“§‘7/ﬂ°)~¢#§ﬁA\ B 71<# @{D\ )FAEH %DEA\ H&DB {?E\ EDB u%
> L& HH OB
~ 7 U T AR B LR TIN
ST A A T2 v i
TR 15 b = YriE KR, 5l OB A
HEWT )~ T VT LT A T s
Ry Ao 2R A E




RRET /T VTATFAT | g mge g

2a— U7V
ek - ey hr =7 A Ka B, BRIl Z&=
MEFER G BIEF  fik. 2R 1Efn
S A FA B S 5 bk
NI AR B By Fnéd
HREAEART N A AP A %
%ﬁi;V:TUVﬁ?%4yt Ak e
%ji;?:7uyﬁ%%4yﬁ N E
%ﬁi;9:79y7?$4yﬁ A g
%iiév:Tin%#4V? IR
i el o e i FL, BE e
H SR EHE S HE Heth, HE KH
JahiEE SOt b BE SF IR BE
AL 2— B YA AT RN HUE o
2 b IF—1 PR

a2 —FP A AT RN s i
Z b1 R
f/‘f/‘)7°D JEY) S ]
THHREE A 2 —2 v 7D WBE BT
HEET —F% T 7T % WBE 1EAT
f/:‘/y7° JEY) S ]

N EO:L“_‘ N ‘: - - e

?/ A Az AEIFS WE

VB a2— s IS — - .

E/ T e & WE

AV a—H YA AT | WE BT, B

a v a—FY A = AEHE WE BT, B

OV a— YA = AL WE BT, B

a Vb a—HY A AW la | EE 1EfT. i

a2 —HYP A AW b | R BT,

QU a—HY A AW Na | R BT, i

QU a—HY A AW DD | R BT, fmH

THWEBEEA v — WE T, #
HHEE S I T —1 WE IETT, w
HHEEFE I T —1 WE T, m
HHEFEFE I -1 WE IETT, w
HHEFEFE I -1 WE IETT, w
TH AR 1 WE IETT, it
T A 1 M2 IEfT, it
T A 1T M2 IEfT, it
T B AR M2 IEfT, it




T AR 1 e BT, it

i A ST 1T WE  E1T. mH
TE HREPE AR | WHE  E1T. mH
Hak 5 T fmH
P Rk L N PN
Hife & WHE  FEAT
EmbgRE Introduction to Biology 1T BH B

7rYx 7 MIFZEXXX BH B
FEREAEY) 71 BH B
BTEFIF Bm g
BTEFZIF Bm g
BTLEYEIF—1F Bm B
BTLEYEIF—IF Bm g
BTESRNEIS—F Bm g

e Sebm A m PR R KIS
RERIGEE (- 1) Az
53 TR A1) PR A LN - S
AR A7 1 5
AR A7 2 5
AR A% 3 5
AR RIS 1 [N
AR RIS 2 [N
AR HRERIBFSE 3 5
Sevm A B R K G
Al RSP I —L 1 TE  FRE
BIRHKEY 2 F— 1 2 maEr =
Hpl e (12 B maE =

it Seminar for Advanced Researches B ZW. P iz
T MMEFRIE I -1 R FE, BB OER
T MMEFRIE I 10 AR N e =)
7 2MEFRIE X1 AR N e =)
FEREME D FAL TR E I — 1 I
HEREME D FALFAIE I —10 I
HEREME ) FAL A I - —10 I
HE LR S — 1 A IR
HEm M LRl I —10 A IR
HE M LR S —1I A IR
e B SRR A R A YT HR
ARG BOSE R X ) — BH OB ME RE
LR R FI (S) i & Rk
i N s AN | AR
R FR I 10 ARt
TR X 1 ARt
SR S ;fz”:i B, BRI B, ORIL 6 EE &
LRSS Ll N N ZER A OLE
G . e iz, BRSO ERL AE ED T RH

enome Chemistry 4




Semestral Seminar AN 1)5
N 5 Mo - N b
N 188 ;El';g Mz, =¥ ERL AmE #mF, 2EE
7 ) MMeF e I — 1 R fnE, = R
N e s RZ, wE ER
B IR S I s RZ, wE ER
F T aeA e - 7, A | EP AR JEE fa, s fik
;jj;”7”'*/7”427 WO BEFR A KE
T K - BEREF AR TE ER. 5H OB A
BT RN & 3B A e
BEREME Dy T e X — 1 e =B, mE A SR 2
BEREME 7y T e 2 —10 e mE, mE A SR 2
EEMMHAL (1) A IR, & I=Ni
EmrE eI —1 AE IEHE
EmrE eI —1 AH IEHE
fil A7 (1) W 2, i A
RS T ROSEFE ' < ) — Bl B ME B
LR R FA Bl A
LR R FO RS
KBe b W 2
B (1) IR e R AR
FEMR I — 1 AR e R AR
S R S e ?;z”% B, BRI BE KL (A8 RE &
S R ?;z”% B, BRI BEZ KL (68 RE &
S < g; ZEF. FUF BE. N FRE. WA
3) HE, HBHEHYRELE B (FRTEE)
- EEH YR

Bt B HYHE
t 7 v A H Hin
F ) A — ik NSRS S S
FHRAEEH T B REJR 95, AR KR

b 2 [E A2 17m B A BER

N BUR . M KB

eI O ZER, HEF FHn
FERIBFSE O ZER, HEF FHn
LB R HE B HE tE—
I F—nIV B 5. ZHik F—
AT )55 g F—
B T AR LFEITHH | g

T FEBREF 2 5 -
St Tap e KIS, fAH A
FEIEMIT BN . Ak F—
Wyt I BR
Wy ek SR FAH I




BrE—AaT% HHOB— 8 el BE FE ME HE
e e HHOB—
SRR | KIE ER
e B R 1 A A
FERESEE T I R
JesiE AR E R KIE RER
s KRS ey e, oK
/ESRE  — W — VI OHUE, iy HEE]
R R 1 . W K. W EHT
- WIRRRERF T I FRE
T o=l W L MR R, mRO IR, R fiEZ
U= G (L /N NN N, N A JRIEY N sE A N1}
- RFILEHERE  [ERNOR(FFIREI)]
BRI A4 (7 2 A RILDI) Y HE
FER LRI E~BHRICFONEHT 2 03D~ | iR JEh, B KM, B SEIRED
PEE L B~ SRt b e Db~ o ZE, R A A B
PEZE L B~ R~ DWW - MBS AINEZER BH RE LR HEWE
2
Fr
PER LR E~~T VT VO L IEH BAEF M. AR iEFD, % JnfR. CHO Sunghun
PEZ & B~ N THGE Lt~ By fodn, sbH B AR TZ
PES L Rl ~T0T 42 DR & Rk~ R B EHE F—-. K WP
7T RNV A MBI F—
Bl B 44 M HE
XTUT Y ) a T —0 Rk WeIE W, R R B B
HIFEL 2L B a—X BE BT, BRE MBS R, A K&,
MR W, mH . HA TR OB,
HOLLAND MATTHEW JAMES. K& s4. &
M OBE, M ., bR OEE
F T ) a =L BT OHR K BH, BT B, A B B ORE,
HE E— BRI BEZ, EHEE FE. MR
PEsC, B 3R, W . B JEA,
AR
- BRBERBERHE
BEEEL H 44 Y4 EE
Jedin B — A FE HE FIL HH OB, BH EE R SR
I B A Ak, BB OBIE
- FERAFE
BEEEL H 44 YA
TR A =T DR L FEi B M. KRB PRI KZ GEFFE~O#
%)
PE R R BH, )UK BEESR, BHE B A0 B
B 3. NgE A




- BMEREEAE

BHREALH 44 HMHE
VA NE BER
VA HA E—ER
2 e W Ee o P =
e e W Ee o Hi HE
(bR A 1 BE
(bR A 1 K B, HF W17, R #hi&E
bR AL =N
bR AT N JEE. BE ST
b EEHB 1 RO IERE, R EAE
(b EER B I KO IR, fFH B4
4) REBRAEOSZ A (SFITEE)
(BFFEFL) (FLI) (i) (P12 1) UINED)
i ¥ Vb e 5 3 8
& = 27 27 54
EW R 1 2 3
(G 33 32 65
T e Inyiikiee= 19 9 28
FNHE - BEREAIRK 5 3 9 12
<7 VT NVARER 9 4 13
R E T EWRLE 18 2 20
BE - o - 1 0 1
A iy deiis T2 3 4 7
FEERS - INHPELE 6 6 12
(G 59 34 93
FEpE T Y'E ARk 11 4 15
(¢ Eh 11 4 15
3 e BIREE S 4 6 10
(G 4 6 10
R TEWRE B 6 6 12
B AT LT 0 1 1
oV Ea—FPAL TR 12 9 21
v~ #h 18 16 34
AE i e A AR HE 13 13
(GAED) (5 F=—HEil) 13 13
& Bt 125 105 230

— 26




4. EER3ZHR

1) BRI

ST G ERAS O M N OTEBIC & - TO L SOBEEABRTH S &\ 5 RIkIT -
T, TR 2 4 (1990) 70 b EB S R B A2 3 -, ZE2IE. FiE. MIFTESRBAHKEN-
L TED . BUTE A ER O R B LTV B,

LFRGETIL. SERFIERSEE & AR A A TH Y . YUY Y L - R OEN, DIEESD
Wi, A P2 T2 TG, FERHCHT 2 AMTAEEE D, HEFEEEIU Fo LB Th s,
BFF A2 UIEIIIRE S 2 L X U R S— Y Lo L b D RERIE b A Ts)

4 W FErE R4 i s EHI ]
L% — Interuniversitair Micro-Electronica Centrum vzw(imec) 2004.1~
KA 7T U= T 7 =B AT b - T AR 2019.3~
KA v R B ROV E SRR ) 2018.5~
KA E— L7 )L R (R 2012.12~
KA T~ RS (B SERT) 2012.10~
KA T T AT IV R 2009.5~
KA T~ TRV 2005.9~
N4 a—U vy et 42— 2001.1~
KA N TTITNT e Fy b= T = v IR 100410~
(H 2B FED)
AA A Y a3 —7 KF (FFH) 2007.8~
75 A RN ATN 2017.5~
77 A Ta—) e RNYT T =—7 2017.1~
75 R AL F—RKF 2012.10~
7T A 7 7 AFENERE R 2 — 2005.5~
TVF 7 ¥ a— FRF () 2011.1~
it ] TR A R (TR R v 2 —) 2019.7~
] fRE ORI () 2015.6~
it ] W [E - SRR U B AT SR 2014.7~
] W [E 22 Bt 2013.3~
[ PR KRR 2008.12~
[ B R TR (BREFRT) 2006.11~
[ TR TR 2006.9~
i [E] SRR (A RB AR 2004.10~
i [E] SRR AR A JEET) 1999.2~
i [E] BRRTK 1997.5~
] SR 1995.5~
I FWRT: (W27 B%) 2019.3~




] RIS 2018.11~
] AER B MBS TR FE) 2018.1~
] NS d Rl (B - BREER R 2008.6~
] AEHOR T (F R A P 2006.5~
P SN 2001.5~
a5 [ N2 AR R (FRFBE) 2018.5~
ais EN BB R 2008.3~
7408y | T T A RF (U 2R 2010.6~
Ay x—FV | 7Y T RKE(WERRICERD 2018.12~
T K T A hAR—T = TR AR 545 2015.4~
AZIT Vx )T RF 2018.4~
AARATTIV | ~NTTARF 2019.3~
4 A T 7w b EN a3 s TR OEFRRMEE) 2019.6~
4 A FaduraryREAFRa L Ea—2 TR 2015.5~
2 A Z~H— b KRF 2006.10~
TU—7 A — VAR — R (TER) 2019.10~

LHIZEETICETR T D4 ENIE, BFF 134 4T, PRRIE, BiRFEER(FE) S T)E 1 4, HEBER (R
TEMEBAR (T E) & T0)3 4. BhVERHEB B E) G Te)7 4. FHENITER(HEN6 4. FEWEIEIRE 19 4
RFFE AR 52 4, W ERTHERER 34 4, 2808 0 4, FRRUIRGEZAESF 0 46, WFEAE 12 /4 Th
Do

ERIZRD EBY Th D,

FE(67), #E(12), £ > FO). XbFFAQ) N T TFL (). ZA6). A R T(6), =7
F3), 74UV BB, AVZ2H0), YU T). 470, BIEN), ~BA), " HU—1), 4%
U7 (), v 7EEN), 7T AR, BFEA). AT X)), TTIMA), 2 rrv—(1)

2)ES L O FRERLR(ETIITLEE)

WFEE OWSNIRIE L, AFF 272 Ch o7z, #fliE, 7o 7, dek, ik, 3—r oy 30 k&7
=7, HH, 77V AR ELIRIIIE ST D,

EAPDHASN LT EZ T EGE 44 THY . WiIZRO LBV Th 5,

FEEO). 41 7). AV KX AQB). N7 T7T73=23), 2vr~v—(1), BEQ). #EEQ)., 72V
H@A), BFHQ2). Axval), A XZVTQ). A—AMITQ) F7%2). RV, UV 7=7
(). EEQ), 7¥=71), Tava(l), m7 7V (1)

5. BEEXRLEDRXR
WHFIEAT & FEER L ORRIE, FHEIC X - THEFTE, ZithFse. Hiia#7e & &2 U CEBNISTE
FIATOIN TN D, AL 10 FE ST OIFZERT E L CEMM S8 THD [EMT 7 /¥




V) EBMEL. BB, R L RS2 TLICREORES ., M. BdiiE 0J7 2 LENMTEE & DXL
iz ->T\o, FMITEET 4 BOEMEE 2R L, IHERREILSFELIHM->TH 5 H LR
(ZEEDH & EEZER O 2 TOW DRI ZEY | WFET —~ ORI TE ) LW O BED S & fikkiH
AR OY & LTRAIZEROZIMENH Y | HRICHEHR,. BEROZHEIT>T\D, SHITFR 12 4
FEn B3, BT OMEBIOEAN > — X 2R L. BLoH 2 M3IC L 52 Bl O R 2 /i L TF
Rz BT HT DIERAENES ) 2RE UEBZ1T->TWD, ZhbOEE, ENFORESE
BESCHAAR T & o —fRMETE N RO FZEER T S & ORI THRMBEL T2,

RIS A=

2019 4 BAfE A T

B1mE | SFocH 6 A 27 A =L BROPEERY

w2l | SFCHFE8 A2 H ALTEF CHr 2 B <

%3 | AFocH 11 A 15 H PXH— RN DT IR

Fam | SF242H 14 H R~ DO Pk

[Xo<<EBA —7]

2019 4 BAfE A T

Bl | SFocHE S A 24 A M D FEG L St v v TET~D R
B2l | SFocH9 A 13 A HHS i 7 v =7 A0 34 !
%3m | AFiocH 10 A 18 H T WA O A D

B4l | AFocH 12 A 20 A L — W — 7T X~ RNk D Ee Rk
UBreE2ehEmr ]

c NA AT Tk N =T AFPEERREM TR 3 IR
- B A AR & T DR FRSERF S (4 4 [BIFREE)
cF/D - ITBV - H AT Y —HFSEE(AE 4 [BIFLE)
AR —RF ) T 7 AN —FEE (S [BIFRE)
i S esE)

- TV Ty R 2Ly ha =g AFREGE 4 [BIFRREE)
- WBG 3282 — 37 L(4E 4 [RIFRFE)

« HE D <TEE > (FE 2 [AIFRE)

T AZEYT 4 ar =T A

6. FLH EELEE)

1)k - EE

MBFFERTIE, SRR 21 2 4 H 1 BIZEGH ATV, 27 BEFIE D B & L 22 7 0 BP0 5 1 AFZEE P (1
W BETRER). B2 R GIE - E—2FBER). 3 R CER - R ER) &L 6 BT
BB S IRDEERET ) T 7 ) uU— U X LT, BT, PEER RS e &
—. EBEREE S # —E 3. BRI 2 — O FICIXE RS EENE T R ORE 2D, B
WCHE, #E, 7o U EY s R4V, XA D 11 OKFPOGEEED & O CRBSHEENZE 7 RN ikE S
NTWb, MEMREITE ¥ — L BTIBBIELZ A L, [FHROAERONT b B R ATt v 2 —~ b
JEFT D & & bIT, PR 21 FEOHIETREICE Y, HEOPTEE, NMR ZEE, X BREHTEEE %035




S, AMFRI WL NES T 7 4 —EFBEMEDS T ICREIND R L FRIBIICERE M B L7z, £
7o BYFE—LFERRETF ) T/ A =B S, BB —AREIEIRR & LT, LRFTED
FIEM: 2 m) E S H T,

BGIZ KL 0 PEIHE T N T OB FRE D B - e - Bh1 - 1 2 OFHICHER Sz, 20 XD
727 VA RWFGEERNT, BTN T 2 R L~V OB TICIE R EA 27 RH Ch 53, —F
T, AREBREFOMNDNENLIMENRH D, ZNEMRIT D700, FINATERIIC X D EFH B #E
R E USRI L, N LT-F9E=E « PHE - A X v 7 Z2BET 2887 0 Y = 7 NSRS & 2
R 20 FFEEICRRE L, BUE 2 R0 B S TEE) L T D,

AR 22 4F 3 HIZiE, BRKRFIO“Industry on Campus™% SEBLT 572, PENFA 2 X—3 3 VBN
T U, EMOFHT-REFHEEON R E LU TREMGEZED TND, £ Fax—T g VETEH LT
SEHPEOHERE L ) Y —TF 8 OFHLEE D70, EFEERL LTS L L b, A—T U TR,
N7 By 2l PAR—RAERELV I HNVAR—RAEZH—ICERTH72D, TNETOF—F TR
EHE A E PR & o L 7=,

Rk 22 4E 4 AICiE, BAERID 5 KREFMHEINC L D EEHEWT R v b U — 27 BIFFELE AR L, PE
PR 27 FEE T OMBEA & L THEBFEZH-> T,

PERFOEE X, BiRCTHR SN 28mE L, ITIRO TIEESZHE L, 4 NAORIFTEREZNEL,
N - THs, WFOE - [ERE, WHS - MRk, HE - NRA Y L, Bl BERE & FRA i 2 FTRRIC L
TW5, ZOEEOHEKEE LT, IMEOFRE Z M EEERNRE SIS 25T\ 5, £
7o, PRAIOMEE 1L, WAKRTDHE, WAEEZES - HEMEHEES B S EMHI R E S5 fHE
WFFERT CEAEEHE LIEE LT\ 5,

2)WFZL(T R - B - TEE)

FERRIE, TRPBH (TG TAEER 2% — U — RIC, REmOR P2 EREICENT L2 R LT, HM
Gy By DOREA B X 7o PR A A BB L T\ 5, BB~ OFSEEIZI T 5 FERIL, INTE SRS,
R REESEEYO T HEBOZE, FarftEE IS TW5D, FFICEFHET TS&E081T ),
TEF A REITEIRSND2HN L L, GRS KREEEFRFPEEOZEE LSV, R¥EFAET, H
AR R ISR STV A RO EWZ E b E SN D, £7-, Frefke LTH, Fik
14 FEICRENCEBT CHEERY T ) T /) nd—k o F—%RE L, P24 EEITFT /T o ay
—RRAEHE LA E B S, BARD T ) YA = ZFRDOPLDO—D Lo TWD, SRR 17 %
(AL R P2 oW E R FFZEET & O T HTPE RS B EAN i o & — 2%, S HICFER 19
R, AERE A, HTRKEIRIF 202 T4 REWHEIETT 74 7 > A& L, MHEarseT
HHEEAHEME L7z, EOEENRD Hav, Wk 22 T RED 4 BFERTIC LRSS/ A 0N 2 72 5 BfHET
ZEFEE [ b~ uz o SWHET NSA A - VAT LAIBEIE 70 =7 b BNRE LT,

WFZEEREE DU DWW TIE, BB FIERCERL 13 4RFE), T/ 7 7 /7 v U — A FITERCERR 15 42F)
DT, B OSIECERK 21 4EEK), FHEOSIE L EEFSEEOF T2l & LTA V¥ aX—
va URRCERR 22 AR ANE T L, Pk 23 RIS IT LB R OMELE,. a0 MROSUE, FENF~
OT Fa—F NI =2 —7 v,

SRR 27 AR, TSN A V2= 3 U4 B (RERE EE 691 i) & Ui L, EERFODRES:
HPEEEN 2 — T 5 Z LIRS D, 72, EMNANOE TR - AL O—E ORI A IE N
b4 57, EHM 1 BHIASHEA~S— A [Salon de SANKEN] %% & L7-,

R 314 4 HIZiE, EHEHEOMERZ EF ORI BT 5720, TR v AL—va )T —
2 YT AW B L, Thrkar LT 5 EERTFAI B2 —) aRE L, £/, Ff2



1 HITE, BRORWIE 72 2 88 A ZEDN ST 5 T JEpr 17 L3 70 3D @nfsear) 2k L.
SOMRHA—T A ) _X—=Ta rEHEEL TV,

FERFDORAR I, 21 FEEMIE TRIZBW T, AT o 7 — IR SR IV EA S N7z DTNz
T, MERBHSHEEIZET R R Y N U — 7 BEEE] BERIRSN, T/ 77 7 ao—Kii
o PERE R T BAMMER A BR B, TRk 23 RS ISR ) i X MR EIAT S @E | Sk 25 T/ T2/
7 — I LRI R A A B — DEE SO ANy ZALEE DT IR E S AL, TREBAY 2R IR FE 3 328
L7,

3)EE

WHFFERT OB, B, T, B K ETLERTZT A —ICBEARHBOLRR LT, EEROHSE
FOWNIHHTN D0, FE, FEMNREEMTORL TV, FHEIIHFEROHE LM
BICbWH 5L bic, TEFRRRE - =3V X —TEHEROWM N EH T, [/ L% OfEP#
FHRPENIME ORFEPE 70 75 58 L TERL TWD, FAEICBOTIEL, PR, KEFEFAER 200 473
1 SRR FCHIZE, WFITHIA TWD, RSB0k, B, T, TS, % Amsie, 1§
WMEEIR ERER I 3 ORAEEZZ T AN TS ZETHY, Fucet Sbh RV HE M - BEE2#E )
LT, MMROBIGIIRIT 2 KFREHABFT L EH L TS, £/, RA % AN, RARZEHHHE %
Wz, BAEE UCTHFBEICEICE S TEDIRH L 2o T D,

R CIER CTE MR E BT RO, ERFSHFENSELNEANORGE I —, HEE Ry
UL E Rl U TCBRABEOEBAL AN D L L bIZ, R 21 FICHEEINEEZ — BT 5720,
PERERVFHPEHEHEE Y o ¥ — 23R8 LT, REN L LT, [ERREEEIZE T A &l U7 AR,
EREERE ToA v Z— v vy TEFERIIZIENE L T\ 5,

Fo, BFOCHEEIL, EEe ATISEAM OFME BINIZ, REME 255 L LICAIBE v 77
LEEFHERPCTEMG L, AITEAOEBEA T LVERICKE S ' LT,

4)ythe & O - fEEER

R 17 FCPEFEEEE A RE T D & L b, HEEAIRAIITE Y 25 E L, PEYSEEEICH Y AT
W5, (IKBRKRZPEER TR X, PENF & 13N Uil SN AMIEIA CTh 523, PENFE 1 /)
L. EWFT 7 7 a | HrE RSS2 & OFEFEEEEENICI Y A TV D,

Rk 22 FEEICET LiaA ¥ a_—T g URUCiE, B2V P—F 18— 2Rk, BEOYT T 1 b
WFZER (CERE 31 4F 3 HEBIE 23 )2 A L T & HICEEERY 2R E (LR ICER Y i e iRl 28 2 7=, = 2
BEERIC, EMEREOERNEICL DA —T A ) =g &2 BET,

i~ DO EHRIESE) & U CTHRET REMO AR, HINEIC L2 6D VHAETHY . 2INE & hhng
THIRT DO NZREETH D,

5 )EBEAZ

HNEABFFEE DT AT 2. SNERFZEsEE & 2 S 2 fikt U, EBE 2 12 72580 - 15 sz
ITo TV D, Rk 23 FEICITM IR R DT 2 7 7 B Td 5 imec & LFEIMFERM ZKiks L. 544
FE & FEARA I LRI IEM 08 DRI A AT - TV D 4 20 i ONNE AN FEEZ AND & &I,
AEAIFZEE . SENE B EIR D ENT O > TR Y | B/ S—TF 4 — % TRl ED R & H
TR TE 2850k TTWD, o, YT EEOERSHE 2B L T 5,

FEXERTT T 7 ) nY—k o Z—ITFERNE AR 2 BT 57D DR EHR, WEHRAR Ak



Z 2 OHELTWAIEN, EBRILFEEE & — 25 E L TR 282 > Tnd, 6—(DIZH D
LB, BEORH—EITRR Y | P E &R LI AR O IEE A s ST T AR & L CHR
HAZZT AL, BT ROESRE LT X — 2k LKA Z1T> T\ 5,

K 29 AFRFEICIE JSPS H HEE T o+ — WA N REICEIR(6 RO TE), £7o. JSPS _[ERMI A 3EIX
2 HEOBRIRN B - 72,

6)E LD

PEERPAIFZEINL, R OB LB D = — XK U OHESE &  EHINZAE Y 3 LI -7 5
WEWFZE « ISR TE AT 50 BRNLSYI L 0 FEE~OFERE B L7 MANEO @ WIFIER T T E 7203,
ZOEMAEZTHE 22RO G TRPRH T T4 O 3 58Ik A 56 & U7 P BRRl SR8 2 HEdE L |
FRIZRHROERE L L COREE, = x1¥— ER, 20 - ZRICEAT 2EREICi e 2 & & . IFFEK
REPEENRITTEDMIGEES) & FENIE O A il 2 7ok 1o HF5eiTa Bfs L, AR~ 7
LUV OB TAZEAT & L TR 2 Y — R LT,

S, RKIRKRFO—BE LU TRFREEMITR E BB I L, AAREMAEZ U — R 55O A
EERT D, £, BEVY—F = EE@ U COEER L OEELZRIL L, PENFOMFITAUR % FEmRT
BT 5 & L bic, xy MU= AHLREIFERLE MR AT & LT, RE LSV TOWET N AD
ot HetEd 5, Fo, ERAEX THEREZHEE L, HROMREE & OEBRILFEFR A (RE L, ENPR
DT a—r VAR H— REREET,

Sthb. ZHELERRTF A= EPEUE R L, ITE — O/ T, EEEICENTRES, HRa A
WX TR At CE D LD, Ax#iET D, T, FEERFMEFTTH D,



(FFREEE  wWEE)

N

=k REA HEH (FdR)

£ H o (BdR)
o B (HE#)
[N (HE#)
B SEREE (B0
B 1T (B30
A mE GHU - s 27 MR R)
KE R (JREFEER)

Hk M ==

=8 NS (FHEFBRE)

I T (FHEFERE)

TRy hU—27 =
=8 AR F=  GHUZER)

[FfF 11 A5AFFERB P Ok & 15 E)

(FfF 2 1 45 Bt IR A Tl i 55 Ok & 158

[FfF 31 Shadfiiak, Hfras, SFBHMOM & i5E)

[FfF 4 1 A7, MtE iR iEBERE U A b

(E) BHIELBEOFTRE IS OWTIE, FMTFEICER LoE 22T LT,






[ M1 1  RUTREBFIDMER & ER







B 1HEEP (F# - BEFRFER)

M=

IR T VX NAFERPIR P 2 TROAZ 5 % v N U =7 EREEEICB VT, BEFRLEIIEE0H
5 L TRAEBRHA & 7o TV D, ARIFFEEFIE, fEHE R GRakklEmrse o, WEHEAT «
TGS, FIRET —F T 7 F X PR B, HReHEERE ) . &R FRTER (BT AT LRI
U R E RIS B SRR T N AR, O T OO E DR SILTEB Y .
4 WFFE BRI ARE T LB B L 7L T XA LW H V7 NEN D, £tk 3 WFSE0 BT B S R ALER
DIZDDTIRA A LN ) = RED D, EEFRAFS 2 2 2 BB o 2 BfE LT\ 5, i
FIZOWTIE, ARIOHMBEZ R U, & 70 Aaki AR RE 2 3R AT 5 UL < PR B O fig
RRLHHNEE LA ~EHT 5 2B LTS, BEICHOWTIL, ErE., BF - otiE.
VR - FEALARR ., EARW B, AR - AR TR R R—R L LT, EE LTEREERE R, T
J A= VLV O« FiAELOBIRL - IR T 2R ATV B FHERE AR Lo miRE R 1
Lt Y - AEVRTFOEBEZBEBEL TN D,

IS OB IR, AWICEHAICEDE L CHERARIRZ 2T 5 Z LA Big & L THFRICELD A
TWD ERIIFIZ, FTNME I O 272 577, NS, FITIZENSAAO RS, AFesEE. REEZE & B
WCHREBFE A BB LT b, F7o, BEEMER (ML) . TR (BXE FIHm L EHR,
IS RBLE IR | R TR SER (AR . B X OEREHEZER (v Ba—F A =X
B, EHREERFHI) O KRERFAEZZ T ANTEY , BERER & RO RE 2 Fehadi 2 728 E
DEHEHEEL TS,

S

CPRERIRSOUEIEZ DTS & A EREVE T D8 LW E TR O BT & B E s ~o)s H
*RODVAE TN RV Y ORI L VT T = A AT OA T Y
T 4 VAR A~O IS

« ARERSEEMEM B A W 7 LR T L Ly ha = ADORFIEEI % L AbAe gk

c MEEICEBERF FEREE R R v h ORISR, REGA G U ik

s AU a—Z Ve VEIRICEES S BTV EAT & 2 OEGERE - ER - BREA~DIGH

c RERREEISA B T 2 — ANDE Y OEA . XX At Ry N U —

- B ey 7T — X O EE, BRI R FIEMTIE, SR 72 8 O T



EF VAT LEIBHIR S EF

Hiz KA B

W= ERIN 2

Bh# A e, EEE &S

S EERIE W mEl (BFocd 8 A 31 HaR)
FHEIFE B Liu Xiao-Fei (51241 H 1 HEH)

KEFREFAE B B, SR R, Gabriel Gulak Maia, A4 HEAR. A s,
EAR B K B, @ JRA. RTE AR GaoJunwei, I Fi
Aldo Tarascio (&Fnoc4E 10 H 1 B AZR)

A P!

EEHIEE MR W (BSFoctET A 16 BERA) ., &1 KE

a) WME

AWFIE 8 CIIE L ETOFIENCIN A, AV OROE T EZ I L CEMES® 5, o
FTNRAARAE Y hR = AT A, ZADMIEEITH- TN D, GhiEx T NA AL LTAE Y 2IEH
T BT, RR T E R & I THAIN Z GO TR T2 ENREETH Y, FxFH -ETAE
R A ET Ny b, BEFEROIER 7, FREHSE T HEREGEICHLERE LA NE—E T
A TCORELER A EH TS, BFA L X —T 2 —ADHREEIT->TW5D, S 5B BIOFZE
& LT, FEBEME PRI TR 2 B0 U TRt 2 58 8L~ D BEt B8R D98 21T > T D, misnE Rk
ORI GEHME, = L THREREFRENEE CE—HBLTTWY, X, &7, AVCOFHBELZATEL
OB T /BERLTELT, HILOWBRGORALZHIEL T\D,

b) &
+ 72 R—7 GaAs/AlGaAs EF F v MK AR EHEFIREGTE
GaAs/AlGaAs &1 At D "Rt 4 A(DEG) I S 5 EAHIE & T K v MQDIE. ¢
—BTACVETAVE—T7 2 —ADBEME LTHIRF SN TS, Bt REPOHE—E A
SO EIREIREIZBE T 2 E O —o1k, F— 30 MIERT 2 KBt AR5 (PPC)IZ & 5 EXMIELIL
THDHI=H, RKHFFETIET v F—7 GaAs 5% QD IZ L DL E R E IR GO ER 2 HIg L T\ 5,
7y R RRETCIIERER@ NSO by 7 — NEEIZ XK D 2DEG OFFE DT, A — 3 v 7 #Efiho
TR R E DL E CTh o T2, Fox ik, F—T7EEHSHICHIA LA — v 7 B s S m o o
L, F—7Bax=yF U 7ICLVRELEIZ by 77— NEELHINT 52 & T, fifERAt—
R TS RTREZR F 7272 7 R — 7 2DEG MEIE A BAFE L7=(K 1 /2), S 612, PPC OFHET & D ik
RN CTONREAZ L D 2DEG OEFEEOHEMME, F—T7ERTIX 2.1 5 ThH o7 DIZxf L THiET
% 1.6 fFICRE E AR EET-, 0 O PPC ORNDOZ  IXHER LM IRO R HT 72 (2R E L= Rm
NIRRT 2 D72 LRE TE  RIEAFEOSE: PI2 X Y 2DEG OEXWZEN & B BEIE ) A
LT RAHRDH D,
FWATL T, 1ERDOT » R—71%
% EiC, 7 F—7 GaAs % QD %%
KT HZ kL, “EE Ry b
DEAHHE & H—E A i E
R L7z (K1 4), BLEORH 724
WO 2T T, A% KE R H—
BTRERTORIARRIA T 2. M1 () BT K—THENTER () GRT v F— T
TEET Ry P EERRHE AV E BT A C R



- FEFEEAVEE-BEFREVOERERE

BEy hOREERBICHIT T, &7y Mkl LERoMHbIcfE 9o E 5 2 A Ao/ W& D
ERECOR BT ALV itAH LORIITEAE & 72> T D, AR TRk~ 2O ) A XHNRIE
THRMTHAE BBy NORBOSE~DOEEN DD L5 7, REEHRIAH=2—T L3
v h 7 — 27 (CNN)Of %A 7z, ¥ T — 2 OBfFIE, &1 Ry NANOILFERT vy vE | BT
N Ry hEAE DM THEGEIINCITE KT DRI EZE D TRWVRBLIZEBWT, EMBEIOR, BoOZNE
NZT AT LT =2 2 PEL . EDT =Xk~ T
FRETOTRE=2— TV Ry NT— 7 BEHE LT, A
R HHREE, AT H O G B2 VT BT E)
DED FAERIEL HENFAD LAY L REEDE S %
AT D, FEEED A ARFIRERE EBROWET — 12,
BERLT-=a2—T N3y N—2 R#EHALIZEZ A, K2
DX D ICHR LS VEREZFIH L2 BE L i LT,
ENZE D L DAY EHZIUE L, EME7RFR IR 2
B TETCWD I ENI NN R, ZhiE, CNN 2NER
MG 5 ORERINEF D BT AE D L]
L L VIHBEROYEBALORHE A ELhHTE T 5
TEARFBRLTEY ., ZNICK VA RIIATERZEM L
A RO BRECE B LB IR SN D,
AWFFEIATN Al & o % —DLFEFFEER & L TITV,
HFEFESE L& L CRAERNSHEZTEWTCER SN
MIERRETH 5,

X 2 B EE A ORERE A B
T2 &0, AV REFEER ORI E RS R

E MR —REHFEROERERERE PO R TNA RIGA
MOER L EMEIR V) 2 oD MEE A S bR @)
TEREME BRI LWSREZ RBLTE AL LT
TEHENTWAD, 2 £ Tz, GaCrN, GaGdN, GaSmN
7o E ORI RE 7T X TR R X
—IETHE L, MEMHERORBMTchHH e AT Y AN
BALHRRICRIECTHHE N Z e 2 lE L TE T,
- et g AR ARy E & LT, EMEMIEERTH
A HHEZEZ GaN ([ZEMIMICE AT A Z ik
S TR 5 FE(F S X AL AR L (b)
GdN/GaN & THE1E DI & Z ORIl & F i L T =
7o SHEEIL. M GIN DORRESRM: & AFE &
DOBEHEIZ DOV TH T2, AURFEO GdIN fitfs A b
mmmtb N O ERY v ITM~E/NESLTHITLTER -
T, AT Eo GdAN FERBEENSHE R Lz, Wrikmkdzim

W 122 (1 )7 . GaN & & DR LIC L 1 “10nm
GaGdN B SN TW Z ML oiz,

4 i X1 3 GAN Jig e oD GAIN ke bk R %28 2 C
DHERIL, GUN ORI LY | M GINATHHO i Ure caniGan ik il Ao

MHNAETCH D Z LA/ R LTS, —F, GdIN kt Fim %, @) R=10, ()R=0.1.
DT E b T, ZORBKFMES 2L L, sREEME

%y & G- OB EPMEL I DA B A BTz, Zhud, BEAMBIZ E 0 BATR7Z: GAN EASEMETFT 5
el LCHRTE 5, THOREFIE, GAIN ELflNz L v, F7p 2 F % A4 %5 GAN/GaN FiJE
S TSN FRECH D Z L Z R LT 5,



Hii TIE K
e L E—
B et BEL /NP SEZED i sk

FriEpsE B Atk EE. AROER

Heftriite 5 WA Rk 5 BG40 BAT (SMcFE 7 H 1R
W B (SFocd 7 A 2 AERA)

REFBEFA K, I FEE BB BE, A L

FERA WE S ORHE, MZE s

HE MR B W & KL (SO 8 A 1 RER)

a) WE

YRGB 2019 FEEICRIE LT NN—TTHY, AL "a=J AT NA ART T 7 2T /34
A LW o Te e B O PERTR - FEEEICHEBZ1T o T\ 5, FRCT7 LI TR fr =g AD
BRtA & 10T BERIC HE AN TEY . A= INEEDO R L U TR ERERD A ha =7 ZADERMR
IRV LWISHA— FOBEE BIEL TW5, £70, 77 7 =2 v OENTCEREERMELFIA L
NA T THIOBFRE Z1T > T D, SFEITERE O G EIFOR i1 B O 7 EiFse
BRI O 21TV DD, LLFIZHl 2 X9 el a2 Ak Lz,

b) RKER
cFELHAVWREY FOZHY R DR
AE Y hr=7 ZAFFITIE, AE Y RO
R U THENRS D, ZIUTELHEN
fEENDZET, loT EEXELEXDD CEER
A H = J VEHED R (ZE IR & 2 1m0 £
— g rROT AR )L AREE 72D, T
ZHWT, BRGSO LS ARE TH -
koA hr=27 A5 0— bk &
— iR A 9 PESE S BB OB v — b 2B

® K1 FZOEPWTTAF v 7R (7 L7V ER) B

R LT b R VBSIRIR F O TR (BT - A b)) &g
B (o) o

SRR, 7 LRV 7V BICER LT B
VRIS IRTIFRE 08, OB R IR R
B L 72 B ICULE T 2R & D 2 & & FEGE
U7=[f#@3C 15, AMFETHW = B o bR
LB TIE. N— RT 4 AT OFRAED ~y R
BERB A AT TR HObRATWD
CoFeB/MgO/CoFeB D fifEtiiE (K1) TH Y,
CoFeB 2MMEMR MgO 1 b > FOVEERECd 5,
X 2(a)ix, FEFHEPIOBRIKT T DIRFIEZ R
LTW5D, HPLAE ORI Tk, B
RN U HRINAEENOD 2 JE 0 CoFeB Rt fg DRl
DA E N HWIZERCEATCEAT)IC 2 2TV D, #
TFACEIRAE(T =— W) & Lk, K
PEENRRESHERLTCNDZ ENTND,

2 @QFODPWT T ATy I HMR(T LF T IVEER) BT
WA L7 b v ARSI T O O AT R R 1 &
(DR R DIBPLIEACR DT = — VR ERAFE,



FxlIARY A I FRIOERAZHND Z LT, 5000CETOERIRT =—/VICINZ 9 HFEFE2RTHZ L
W) Uz, X 2(b)iEIX 2() 21T DI KIEiA LR %2 7 =— WREICH LT ey FLEKTH 5,
450°CAHE THRPTZE LA 200%10V ME(HRHTY 3 EREEZET 5 Z LITHY)Z L > TRy, 7LF¥ 7

JVHM EDFEAFITRE Si AR HICTER L7 F+ & RIELL EotERe

RLTWD ZENTND, 2B, B

ZIX—EEIRTTY =— & L7eF 1T, 2L T OIRE £ T THIUTMERE 2 HERF C & DiEVE A Ff-
TWAHEEZ 5, HRRE FBEMEIZ AW LWVREICE Y . @IR7T =—/L5 Mgo 8 Dfs b &
L, I ERBAREZ LT L TWDH I EREMT LN, FFETE25 28> TUIRICE L EWV D 2
&% 1000 [AlfE 0 K LT, FFOHWIS 200% 2 E O HPIZA LR T2 < 283, BWitAERN RS

7’9
—o

USRS UDRAICKDIBRREDBREE., T4V 00
AKTNAREDEEIIZL DBERESHRI~DEA[FHX 6]

7T 7 2 BERR ST VA TE OB « S OWEEIC
st U CEUCZ DRERE 2 B S 572D, XM FeH—¢
LTCOEWRT v LEEo, LvL, T30 R L - T,
77 2 D T L2 LR TE e & 9 D
HoT,

I T, MHERISBRZOL O TR . FOMIGEDC X o
BRI, BARMICIE, BEE U LT — PR ENE LT, FOKIG
FEM)T V=T T T T 2 N T VAN T R SRR FHA
THZ LK LTz, ZAUT LD, TAALERICH S v
ST N T T EER LT,

EHIT, VT T2 NI VR B EA I a T 7 A=A
T 2H T, 777 = RICHIR S TZBER O SSHEY) & G L.
BEREL R, VT 7 = FIZHE S 7~ 360 zmol D7 L
7 — P H RO RISEDIL 78,5 fL D& ICE L B S -2 L T
S 3), D CTRWREZSFEIE LT, ZhEFfIHLT, ¥
L7 —PE2EOE N ADOKERE Helicobacter pylori 2, 7 /31 &

) (@) i
O S N

40

Drain current (pA)

38

0 150 300 450 600 750
Time (s)

X3 77 7=rbT7rPRAE LBl
Liz~A 27T 74 —NTOT LT —
Yt BOGBERIIRER R IcA T
TW5, (i) TV T 74 —%E1ET5 &
T ST DR SNBSS AL, (i)
TIUT7 72 —%=HTDET o E=TMN
LB LB AS TSR » 1=, (i) TR O% -
FToHL. ()R UEEER Lz,

LT D DR E e PURTF THIE L. EAKT T L~ v O E b3 2 FIClsh LT,



FEEFT/NA AAESFH

iz SO ¥

HEHI% HIE FE—

RRERCE G REART FAESC

Bh#k A filer

FriE8h#k BPI s

FriEh#k BH fE— (BF24E1 A 16 HAEE)

TRMBHERIR KW
HPENEZ S Fik ECRRR
HIBAE HA Fi
FrEFIE R REE R—
FHERIIER S aCING S

/

/

HEWEE Esther Karner-Petritz, Andreas Petritz
I e g B, A A7
HATE B FEHF. fRE . Rk B, B B JEBE E g 8

KHE 9, 85 WS AN BRd. G S CEA31 44 H 156 AR,
R fEik (Bf 146 H 1 BEM),
Yo7y s Wi (B H 1 AAEE)

P NE S s TRk MRk, VTR BIFR. EIL E9L, RER O SEWE. BRI RRRE . RS ERZE.
RKEF B8, =R BE, "k BT

TR HR O #E AR #

A %Z—24  TimRamirez Y Cantador, Sophie Karen Jancke (571 14F 10 H 712 A),
Joris Dijcks (4&3F0 L 4F 11 A~ SFn 243 H)

i e SCHE. AREE 2. mfE AT, B D<A,
i ME (SR 14E10 A 1 BHEM)

a) WE

AROyEFClE, MERE, ISR L OB T T2 A E L, TERZERN - B ZEME . TH
AR LBIG: ), MR R X —IN T BNERIARER 7 LR T AAHT L7 =7 DR E1T-
TWb, BT, AN 7 o P2 F OB EERLENN 2/ U, £ 2 iy TREsm. et - R
HE, B R 7e & OEMEHREA OFINBIR 2 IREICFIt L CE 7z, &6, 7% 70 a8 R
T UV AR ORI & TR EICER B LR v T v Ly fr =g A ALy F v TL
Tl hu=r A #FEBL, TOFRMELEIET 20 M ED TV 5D,

loT £r Y ORBUEF T, LT LR VT AT AR Z ORI NZ T, BIEHEES) VA
YU RBEHM, By 7T —F O EN e SICET ARV MAEITo TS, ZAUTK Y, FEERMY
TNEA D TR KO - AT i O AIREL 72D, TNET, v =7 7 7 VAKRE 3|
AARIA Y Y BEEM VA T Y B IT o Rl BE Lz, oF0, VT MET
b DAY Z T2 E AT S A ARBEREMEM B, Wl EEN 2 ET 7Y r—a VETOH LWE
FERAINT D L EBITHEFEITFEN TS,



b) R

- R THEEOHOIMBEAN L EH L — FERKR Y X T LD

TURTTN ANy F TN LT hu=g ZAENE ATy — MU B R T A%
TR D DR IR 2 Z SATRE LTz, Z O o 2T DT EREAE & ARHETE 2 e
fif 2 7= BB EICER L 72 AREEMEDOH D ZF M X D EEICHE VT2 2 ENTE, 1~ 7 kL b
TOEREBMZFTHZENTESL, BUHEREE3om X 9cm X 6 mm, HES 12g TIHEFIT/N
MTHD, AR LI — N AT MIERBOGTE WD Z 8T, TAY A~ =R ERICBEET 5
R DLW CTE 2 KEOBNIZFEEFF > T\ 5,

Fig. 1. fifEMERERR, 28R D 22\ I FT 2 BHIC 38 LT Fig. 2. il FT & BHFE L 72 b 5 o0 FHIAE L
Bt BOREIR Y 7 bk K ORIKEM & it o v 27
A

- IJLFRVILARILY FOZHRIZEDDE - MREUY IR TLORASE

TR TTIVAEET LY b a =7 AT A TE R
U, SR - R E O LE, B OBRE
YU AT LERRET D Z LI LT, DEFHANC
M i, RE)  A X| Bl A X O A FEBL4
LR Ed (2um) - & (3mg) DOAEAEEY
MEEIES 2B L=, sk v, A7k ) 4 X
DEHMEERT LK A X7 X7 V0ES
W — N EFEB LT, 7, ZEBEEGEHICm T
X, 2X4 S0 EHRE Y, A TEat W
EREND 7O D AF ¢ o T A NEIE, & BRI,
AA - FIEE G SRS 2 L D7 L o7
= PRICHS LI R EEDO 7 L & v TR
oY N 7 ZERFE LT, ZOZRMRE Y EHWDZ LX), VT haRT 4 ZA0E R ST
I AT RE 2R B S AR [ o A D AT B b 2 B L7, DL EDWLE - SR o AT ADBRFEIZ OV T,
Fig. 3 IZ7”: 9 & 9 IZ5f75E Nature Electronics, Science Advances (ZZ L2 gl S 7=,

Fig. 3. &/ A X « 7 L& v 7RIS — b+ Nature
Electronics 2019.8 H 5-#&#t (/&) 7 LF v 7 Mgkt v
#~ R~ U Z A - Science Advances 2020.1 H 534t ()



BEEREAT A THRDE

iz
#Hix GRfE)
eI

B

FrfEnE2dx (H#h)
FriEafkim ()
e (F#)
FriEbtse e (HEh)
FHEATER

FrEMTZER S
R

PR
WFFEE
R Bl REGE A
HHMER

Pttt B

a) WE

A FESR

FEJ 3 (SFnoofE 10 A 1 HERAD

R 5 CER3L4E4 A 1 H~SFcHE9 A 30 H).

My KE CPE314E4 A1 B~SFf243 A31H)

KE w4 CER31FE4H1E~SM24E3 A31H)

o (243 H 1 HERA)

TNE TTATIV Toww

HA LK

Far Zr 2 (CPRk3144 A1 B~SFooE 10 A 30 H)

TIh VEnE NYRA 7T CER31H4 A1 HEA).

B k% CERk314F4 A1 H~Sf243H 31 H).

X T BmY Ay CE3144 A1 B~FFfocdET7 A 15 H)

EFENY R PUA T4y (BRCFEI0H 1 H~FfM243 H 31 H),
B AR (SFocE 10 A 1 HERA) . % B, & A

HUE HER (BFOTHE10 A 1 B~ 243 H 31 H)

EATER A UF v CES14F4 A 1 H~SFuxeHE9 H 30 H),
B R CER 3144 A1 B~SFocd4E9 H 30 H), T . @I i,
#FoEE CES1H4 A 1 H~SFfoH9 A 30 H), H)II K,
T—ava IAR— (FFOLH 10 A 1 HEA).

P Bk, 22 K, KR L B R R 0. P E 1A,
~v—HLwv kN FT4— ~Fu, TALz ATy —17 4 —
TNy P —A(Y— b~ K Tov—L TA~, /NI =R,
A RE, T OEBE. MK EXR

mEL OB B R, mHE ZA. B JROK,

T—ava IAR— (CEAL31HFE4H 1 H~SFocd 9 H 30 H)

Yang Yi-Cheng (5F1ciE9 H 1 HEH)

SR M CPEE 8144 A1 H~SFocETH 156 H), Bk 54,
I AET CEi3144 H 1 B~SFfocd9 A 15 H),

&y E O (CEk 3146 A 16 HERA)

—BE A CFRk314F4H1HB~9M2443H31H).

Ho E£F CE3144F4H1H~af243 A 31 H)

AWFGE B ClE, a v Ba—2 e va r EBE AT o TRBEIZET 2055 % LT 5, B URREAR
EORBEREM NS, vl y MIBEERERTEEL 5252 L2 B LIZAEEV AT LD E T, HE
TR BT D MEIA VT —~ &2 4> T\ 5, Bz IX, P 360 K2y CE 225 iR, W
TBItg > = HEGAEE, A O #E FI2HEDS R AGRMSCEM - BEHEE, KRl & CG

~DOIGH, V=T T TN AT WLy AT A TR EZ T AMEEHAL, 3 ROTIZIREHAIE:

W DBAZE 72 & DIFFEE 1T > T D,



b) RE

- RBEBMAASZAVEZBARANRET TORIELEBKDOREFHE

WIRDO G LRI, FEHAERRT

TR DB Egﬁgkgff%éo
BT S-HETE ORFGTIT, fEke. Regkrads
VT ERRE R Ff@ﬁﬁbﬂfw
T2y, —RHRBREE CHIRO I A T % H
WTKHREIEIROFRIRHEENTE 5
:kﬁmibw % 2T, AT

SR 2e ﬁwX7%mmt§%tﬁTf
DR D G & TR O IR R HE E F1E B 1 SR E R OHEERE R (BB RNBRES, T RO
iR LzGmse 8l RETFIEEZ AW BB TE: RANEREE)
y:;v~vayi% M ORI 21T

. FHEOHEYMEEAMR LT (K1),

. Hﬁ%%ﬁbf%ﬁﬁﬁﬁ}ﬂj"{t(:fcﬁﬁﬁiﬂﬁeuhnftd)f—&)d)#if;,ﬁ_j"?@* v kI—=5

R & 5 OEMNZ IS B AGERE CRARRAE) (2 & - T, IREZ(ECHATRRRIL O ZAIZ K D E AW
EENT, BERFEEGROMEEICREREELEZ D200, iHRELZ RE IR TS ELER L 2
Do TI T, AWFETIE, BMENT D& w

E%@¥@®ﬁEﬁ£&@*%(ﬁ%)

(2B % AR 24T 5 12D OB I
Bk v bV —7 24RE L[ 10], "' ,;;’ . l‘ -
BRI, SRR » b T —2
ENR LTSRS S T AN AN
GRS, WBIR Y BT —2 D=0

Loss

Joint Intensity Metric Estimation Net (JIMEN) Discrimination Net (DN)

g;& 4 %}f‘z D iZ/) ( 2) o %%«G‘&i\ Bisck digits: Size I o (rxi1)+ Retu + torm [ Decen axarz) + ReLu + Nom g
. S . Furple digis: #channels [ vex Pooina @22) I oecon (4x2 Joint intensity ransformer
ﬁﬁﬁijﬁ@i?j*@%{%vj‘b—&&»—x %JEHI/\ e Cowtnx;:vRaLu Conv (7x711) + :REU + Dropout El L2 norm '
THEZME L, BEAFFEE L TR

) X 2 MELELSRR Y hT—7
VSRS & R LTz,

- BHRSRAEEREICHIT -8 E T 2 T7IVLEA R T—2 1y FOHET T

RHVEIIHESL Y AU T —2a VK VETEZEOE D 2 LI TE 0BT LWEEDTZD
T OB O E S 2 RN AT 2 LITEERRE TH D, LrL, BUROE ﬂﬁ%%%&iE
%ﬁk@i%Awkﬂﬁgﬁﬁ%\ﬁﬁ%%#é&womf%@kiéiﬁw & 2 CHA L, BEE
DFPBHIZHENIEE SN TNDT 2T VEZAZIZER L, TOBINC XY 5 72 ksRE 2 #HE TX 5 v
AT LADOFEBAZHEL TV D, SBHBEEEHEEEAN O BRI, TRIAWVFEHEEE L~ L D28 O & 7
— A BRNIEL DT, FxITEMENEGIIN OB L T 2T NVE AT BRBRTEX 5V AT A &%
L2 VAT ATIEGRIEJEIZRZ S Db o TN D & SNDEHHE & RIEHD 25D X A7 A L=,
VAT AT Microsoft Kinect <°iR % U #EIC LY BEIRY « BEIWIZEERT — X ZIUETE 5, iﬁ_
kk 2 I BRREDIRERE 7 — & kRN INEE T D1 OITAR Y AT M x miinE sk (2w ek Lz, A
EDY AT AOHERRLE LN T — & OFM &

32 & & blo, RBRE ORBIERE & 7 — % DA

D BLRME _Ob‘“ﬂ‘ﬁu&ﬁ“‘é[ WL 9, v TINH AR

EH‘J‘: ° 7‘:1-7/1/527Hj—fa)mu%u*ﬁﬂéﬁbnjf:ﬁﬁ@tbﬁi%’m‘

W, H AT BB EDED L ORI EREE LT,

Flo, VAT AA~DENIC KL mué:‘ﬂ’%%ﬁbnq:ﬁﬁ’\o)
BIZOWNWTHMFEL (M 3), B3 7 =27 LH A7 KBRIEEIC X 2 R & R

fOER

e
S



% I
Bh# J5i &, Matthew James Holland

=] Al —H, IR RS, S Fz, EH ML

REFBEAE AN PRI, HEF St RF R, PR R BRORE E S B BT
FERFA W FFR, Ay BEkd, E REC. TE EL, IR EadR

HE MR IS R A

Beftriite 5 RN & T

a) WE

ANEIET —% ZWkd, Bix REEOHERHHREZ SR Z1T> T, 7T — 20 bk EHi A0 b
ZEMNTED, LL, BIEETIE, av Ba—F xRy U= 10T Xy U =7k THIk
DIFEIZ L > T, WK T —F % —FIIAFTLHESBEZTNWD, £, b T —Z O b Hifl
AT, BRI 7 7, AR L, BHRNRICR>TETWD, ZOXH570nbws e
o ST =B % NBOREN T TTRTUET 2 DITEHNH D . 20 Vo — 2 X DT SRt
HEMEOMEERE L T D, 22T, HADOIRETIE, 2o Ea—HIZLoTE Y /T —FNBH
WA MHA ST VBT D200, B FE R OT — 4~ A =2 7O &2 DISHEZ%E LT
Do FEMEEINICIIE A R AR, WAt MERHE, T2 X=X TN EREE LB, TIE,
Hifi, AT LY —ARNEEND, TLTEHIT, TNOEBEIFIEREEZRZE, oy v 7 Bl
NT—2 GWE - VRAZER ER, BEXa VT 10— =TT 7, B L, Bix R RITRSL
THISHE BT TV D, AFEIT, GBS . SRS, BT —% 27 1oy
7. MR TFEO B SR MEDBFFREBR 21T\, LT ORI A7,

7o e 7 R R AR AL T A D B



b) RE

- FHAE MW EE

0T thEDHERIZHE, JeimhIsHEANIC & 2 I HINELBE O S EESE RS E-> TV D, £2 T
—orEHAL BRI T A L AFHAL, EAMGBEMEIE NI, R FH 7 R4 O SEiEAE I B IZ d5 U TULEE
& SN DB T E IR ORISR 21T > T D, AT, ZAVE TR L COREZFHISR S 2 L
A ROV A BINT D ER & TV LT — 2 05 O5 R (PUC) 8 %2 X LIZEE/L, 2 2D T
YL LT — 2 N H O RS (PUC) FEER 2 oD T ~VEE LT — 2 TN ENICE £ 5 IERCAR]
DESHEEE DRI 21T o T- S 51T, ISV 22D %15 & SRS FE 12 3% 04 2 IR B 2B i O BF
ZEBARERC, KN &L D ICER DK 1000 5 & W 5 FREEAIIC Ed 72 3 R B CR R & 2w fffg b5
LRBEEEW ORI 21T 72, 230D O LW E I X o T B 2 et o s e
LZENE, EEE ZRBEMNICED L Z ENTE T,

- EREALUEIEE

BB IS BT DIRARIFE D 1 S FHIF OFEEIMREHI Ch 5, FHIR LN EORERTHDE, &
DUVNFEL T2 DD Z @ ONC M2 2 LM UICIE, FH @O Rl s ZAX Y T BRI
ExITH T EIFTE 0, Fx X I E CTHEAIFIZERBIBER D EORREF | DI 03 00 & I D /3 A[ 1
FESWTHERANZFHG T2 Z & T, FHIEOLE 2@ Ui 2 FIELZ S L TE o, RFEEIL,
ZOFEEAWCTEFIM ORI EZ R TR EZEE L, e AW E4MELED T % 7 F
ESCREMAMTEELRE LT, ZOFLWTFECLIY, (kY T — X O OME 2 BT K L
DD [ 7R RS FTRE 7R B 3 i 2 SR L 7,

-BET—A2OL2OVT

EREE TR - BN TE DB EE T T VOBRBICIIRERFEHOT — 4y NBRMLETHD,
L LLFEHOT —4% %y MIEOERWT —% (FIZIXROBEHRIZ T ) ERB 572 T LR DTN D,
L) WIBALTWDE, BN EEETLVOBELLILLTLEY, AFETIZ. 20X
T IVOREEDLLD BRI 72> TV DEDIRNT — % & BB 92 iEE2 B Uiz, mifgskE
T—HIZBWT, BRI LEEFETEORWT — 4 2R TEs2 L, ZLCENLRHEENT-T
— X2 EFRROT =2y M OBRIAT D E THRONDETVOIEENR L9562 L 28 Uiz, 7
KIXZZ DL D727 — 2 OMWEFHMIEMEN FIEE - BRTHEAEL T\ e, AEINCEY ., 7—F D
B O HRILNFRE L 22> T2,

- EHPEEFEOONR ME

WA 2RI R L 0 S O FEEEE NSO, R D & LT B EREIC BT 5 Al
HFRNZ L, FIEOREMESDHRME 2 & OVERIRREE 532 Z EREE LV, (kO FEIZIZIEFIS
R, BT =20 A THD) (L2007 AMEZGT5) ZLZ2iHEs LTy, HE
RTELAGND XD b7, A, KRB EREEND [V T VT —4 ] TikEtkbe
IIRFETE 722\, AAFZE I, EROKREEEMAEOR W E AR MEEREZFSE T LI XATEA
THIET, FEDIRELFHDHZ L, T—ZDHEEDR LELIZH D00 63— E DOVERRLRAED Al HE
ThdHIEEBHFMCGEN LT, £, ZRHEHERBIEY I 2L —2a URET — X ~DJISHEITV,
TR TIEOR M Ll & RIS bR T H 2 E N TE T,



pSIE SR s

% By Fod
Bh# HHE fE (2019412 A 16 H L W #EHESR) . & 7oz (201949 A 30 HE T)

REEBEE PRI JoRC, R JRER, WA aEAL R BEL. o K B KR
AR ERR, TR Ef

A AT [ERE, BE WO, EE B
g4 Ok
KBEWER Vizcarra, Julio (2019 429 A 30 H £ 7T)

HAtraitE B K FAF (20194E10 H1HXY)
HEMER T %k

a) WE

T, arBa—2OFEREHPLRR Yy N OEBRE)IIRERICH ELTWD—FH T, AMEBEE
T LWV THBEDT D IIRIERERBE L TH D, B ANMIZ L > THETHEWRLTWFE L 251213,
N DENA 2 T2 EF 7 R FRIRREN UIH T D, AWFFE7EF Tl FBE S BN O 2 T
73 a rETERIASHREIZAN., SRR 2 O T AR & X563 2 2 27 LD 20158 L <
Wo, ZNHAZBLT, ANEHFETE MR a s Ba—20EAZAHEL TS,

b) MR

- BWEFERMEICALLEEREDR Y MR ORSE

HAEAREZAT O mAR Yy FORAKREREL LT, EAORH - GadtE (FRUEN) . MEEsE 5
TEorHE) . BEARMAETOND (K1), AWFZE T, BREN - B BE - & AR ORBER L4 X
DL ENOLORBEDFNSA L T A L TOFEIZHLEY A TN D,

BB L, HEORS > T-EEFEENEhD
BB T 28I CTHY | HE2E & 0T TRikd
DIZDIZERFRIREM TH D, ARELEIL, Hbh
& 0 R[] JE S~ A 7 123D < R A O B
DT, BARMIZIE, 2 HOEFEZHRAL
T~ NVTFF v XU EFE AL LT, fEESNT
FROEFAE S 2l LT 5, AWFETIE, 1
FKHWHI TR o T FIRO G #2105 L
T, KV EMRMEER S OREEZ o Tz, ~ A7 H#HE
TERGEE O G KA E 2 IRIIC B2 bivd T, &

O MR MEE By OHEEDWIFF S VD, TR EERD B 1wy b &DOFFRGEE
FER. FREWRE HWD Z & TEFERIAMERES UGE
TE DR R I N,

Flo. VAT AICRBEROHEE CREEE) OBMEZ. TORENOHEET HHMNBER bITo72, AR
SRR B TR ST A RHEENRIET VR IREET VO E LTHWD Z & THEED B
WEMBEIISH Lz, —F ., BHEEORMEIZL > TUX, ZOETNAOHLTHPICHEEM R Z M LEE5 2
EITHEEL VY, ZOAERET VI L DHEER R WA ET ML DHERBREMETHZ LIk, HE
DR DEMEDLGATH, BWKEEZROZ ENAMRE L 22 o 7o, AT, ERS25  Life Long Learning
for Spoken Language Systems Workshop TH¥# L 7=,



- XEEEE U - AEES

GE L7 B T2 7 ik & AR 9 D DI,
ANHERFFORM DO L S TH D,
FETICONTELS DV AT AOEB %
HfELTW5,

REERRERE (X 2) ok T2 ML, TO
O>TITTN? ] O XD 7PRAVER
R LT-HIRFEEOR R AR £ &

Wic, ETEMOREEOMIZ, = —F N

EUAHVAT AOBIREDLO LA LT —EDIAFRH 5 Z & 3R S ivlz, F-HRIVE R 285K
[l L7 85a, BEERAERI 20 R L2 5A L0 b 2 —F OGITE L9 D18 42 EBRIITR LT,
Z ORERE F & TEEEE SIGDIAL IZHefE L7z,

T, HIREEST 5O OEMONEORINE, Hik7 7 7/ T FlEICEFR L, B
BINZIX, [ AT AOFFRIZIZ R WO BBERELNIEEHATHY . 2»o, 2—FOEREHINT
LE I XIBRBONREENTERW] BMEZERTLEWIMEE Lz, 207 7 7H#i5sickn
T, 7 VOXFHIORA L, AP 7Y 7 ORIREMRAALFEERE LI, ZORRO—H%
ANTHREFEE BERERSICBNVTHREL, 2ERSEFELZE L,

X 2 HFERAOMERR D

CA—HDDREZEELERILFE—FILHEVRAT L

REE L L CRHEENAIMFOREF BTG UINEN TEX DMFEV AT A2 EHT HI2IE, = —P 3
SRINELT TR, 2=V OA RS2 FNBIRADILERH D, ZHUIE VDI, T2 LA
BN BHITHD L D7, HERO X D e ktili 2kt ST D72 OIIFEE L 70D, AEEIL, ZhvE Tl
LA CEv VT E—FUIER BEER, RSBEME, B S5, AR SoFR) 2 axtEE
THEHEHALT, 2—FO08ETHT 2 FEEZREE L, BERBIZIE, VAT L L2 —FDORGED
WL E S, (DB, 205, Q)Y AT ANBEDOFFEA M T &, o 3 FED
TAUV BRI L0 FRIT D LW O FBEICE MATE, MEEV AT A TR T — X L ENA~DIE
iR 7~V O & KEICHET 2 ONEE TIERW=D, FHSGTH 5 3FEO 7~V OHEINE % B8
L, wVWFHR7FZEEPHAN L, FBROME, EFECID, YR—FXT M= o0, v LF
B A FEEATORVIEE OWREFHE LR LT, VO TFRRERR ET22 2Rz, 20K
R A [EFR2H ICMI2019 |2 TH# L. Best Paper Runner-ups Award %325 L 7=,

FLEAFE LS X, Bl CAREFEZEL~v VT E— X NARGET — X #0G Lz, Zh
DOWE LTeT — & %, ENERAIETOERFHET =2 VAR N 2@ LT, ISKFHATREE 3
LIz DU HHED TN D,

X 3 v T E— X NEHEREE AW oL T2 AT S E o E



MEET —FTIOFYHARDEF

Btz WHE  FAT

HEBHZ e

Bh# AR F

FrEMER Wasin Kalintha (~20204F1 A 31 H)

RFPesAE Sopchoke Sirawit, Juan Lorenzo Hagad, Ekasit Phermphoonphiphat, Bassel Ali, Taweesak

Emasawas, Jt 3 1Efid, Nat Pavasant, /N5 sk fafl B3, Boonprakong Nattapat,
A R, T T

e B i (2019 4 10 A 1 H~). Pongpisit Thanasutives (2019 4% 10 A 1 H~)

SRR Camille Harris (2019 4= 10 H 1 H~20204F-2 H 7 H)

A B —>2 7 Warit Prasartritha (2019 455 H 30 H~20194-8 A 9 H)

e R (Eiley=| M sosE (~20194F6 A 30 H)

EEMER KE R (201947 A 31 H), LA Hifi7 (~20204:2 H29 H), /AR =H

B, P EER (20204E1 H 16 H~)., &Il AFE+ (2020451 /7 16 H~)

a) W&

R aviEPD LT HERRENE LT HICONT, A V¥ 72— ADESICENT LT J AL
AR ANRK A=)V SwT — XK DIERK OIS ORI LR EE - TV D, ABFFEEFA TIE,
INDLDOFRRNR A Ea—F VAT AOFBEO RIS S Z 2R MOEML, ZOREE LTHE
JGREN o lma B a— X OB EZIRE LT, DELIER & & E S oM adic k.,
2O LIeEOTRE BfE L T\ 5, BRI, L Fo@bh Th 5,

[WrF7eRsRE]

1. WERRMIEILA % 7 = — &

2. FRRINT — XS OHFHFER

3. MR X ALY —FXy NTU—7

b) R

- ERMEILS 2T —R

AR T —~ & LT, FEBEAR o7 a0 Ea— X OREE2EDTEY . @R bozHo
ToITY XL, FEOTF-OOY AR OES., ITS (Intelligent Tutoring System)~®D )i 72 £ $x DHr
2B L, HMERREOREFZ R L TE TS, Zbld, @b —F A ¥ 7 o —XADHE L
TEELDDOHD, TNETOREIGZ—F A L F T 2—A %, HONCOHBEEINTWARIGOH NS
WEDZ—FORDFDTES LT, @URKCEEIRT 56D ThoTo, 2N THEAEDOEMET
PNz 2= A U F T2 — R T ZF TS v a VAT A EEAYSICKETE S, L,
N OFMERLAEMEZ AT 221X, A9 Th o, £ 2 THURKISE®RIRT 27210 Tlide ., ¥k
AT Y ERT D FIEDOMIR AT o T\ D, &

DOEWZYE R & LT, D

Ta=—r 57—~ &

LT, AR A 2R

L, —H DM & EEIC
whs L CHEMERZTT 5 >~

AT LEHFE LT, S HIT,
R B B O T FE
1T O FEER 2 D 7,



BRRIT—EAHLDOHMBHER
ANOITECH B SR IR & Hlc B b LT 5, ZDOHIZNTE
THRANESC Y U2+ 25 2 LT, HEOHE, £=21V v
T XARITENLTHZ ENTE D, RFRETIE, ZRITOEE
T2 L LTSNS HGRI D, BROZEMBTHEE (7
TR b FDr T AKX B OREBEIITBENE O W A T4
7 TR ENWHIMEEREL, W7 72X /M 287
NIY RAREER LT, SHIZ, BRI TERBE O AR
M LHEE T DRI T AR~ A =0 T EHRE LT, KFEEZR
BIEM OGS & AR, MIERAE Y o OMHIZEH L,
PREFEMIC W TIX, BEIchkT 57 a—2T7 v 7 - =3Iy
VarERORINT — D, MO OBEICKE S BEE L
2 DE & DIRTEDRFEIZARE) LT, E = #EIS IV T,
ﬁﬁﬁkakuhwaﬁ TOEIFEY A N T2 D, HEERH
WZRE DT AN T 4 MHEAEH 2R3 5 HiGE %$A5/®%m;m%bto

CHMAEXR AR —Ry NT—S

WD E X 2 2K FEHF<° RFID
7R E D TER ORI LD, BUIRIZ
BT H BRI Haa 2 o R E I B L
TWAhH A —3y NI 51
WZEFIIKRE L, FEZEHN S OEHET
LM KREIZHWILIADL D E L TWD, £
7Bl BT TREMFE] T
TRTOEHREMHEST D & IR
Lo L7y (BURTHREEICZEDIRPLIC
HD)., bt BERNFE NE
EFNbH, TNETHIEWMBAFIEEL L

—H~ A = TR ERETIR0 7
FER 72 SN TR TND L OO, THE#
ZeM+3EZEM ) v BERTHEHMEN
DSBS D OF R ERIMHEITICH LT, ShE TOHMNZOEFHEHTELLEWET52
EITHRZR N,

—J7. e IFTHTF & LU -Rf M O RE D BRSNS HSE TV D, — (A2 &K U 57 i L <L
be ZHIEBAVWABENWORXSCBENITEZ TR TEX 200 Th Y, RFECHEZE L TRV
MaENTFEEICLDbDTHD, 20857 b hTORBRE, b FERIEEOBIZBWT LR
HITDHZENRHEKD E, BEAED L VRN, F/hSRBEER AR TESZ L
MO YA EEOTZODEME LTHAHRbD LD,

ZOEHT, TN DOZEFH A TITHICIHFREMSCIEM N DT — 2 2T 57217 T2 <,

Emtﬁ%@hﬁ% EBNAOIC IR L CBREIN O A v X T 7 v a v BRI TEODOT7 L — 0T —
7%@ HT 52 &%ﬁmf%@yamm I (DBRE~DOE NOITEIZ TS D12 v TRESI DA,
@tV —FT =~ =72k D FOEBETE) N Z O, WONTHIHRE R A HvW- e R oAT
BPHEZITO 7Y RLORIH, £ L TER)THIRERIZESS B haDA & T 7 2 a VR OB~
DOFMEIT 5 BN H D, AEEIXQ)D~A =2 ZHAMAIHIZIB W T, KERIIT —Z b0 % i
FIE, WRZ@R)DA > H T 7 v a B TEANIHEL LA v 2T 7 v a et/ CEST 5T
HEadulb UCTHIEZ BB S8, ZNENMBE O TFEEZRET HICE-> TN D,



%2 BFIEERPY (B - B —ARER)

M=

ARFFEEFIX, BRI EE L, Jeim SRR, R L - e R SN — REPEL bk
B, B fe—2i, & —2WERTY. O TSN LR D, S%OBEBREI O E A
K2 D=0, T2 EREREZFOMEBIOAIN R R THY . T OREIE., FEHERER SRS
T DL B AL & M EHEE R A - AR RO EEC L > TEREND, ZDEDIC,
MEE DA - MR - A1 - BRI OME B2 mmik 7t v v TS ARG - B -
ISR A EOFEE & LT, FrlletiE - e A b O AR, VX AR EREM R E AR L |
Z DOREIERAT « PEMEDA & IAF S EEIC 272 2 20 2 B4R 2 BB L T\ 5, BRI,
20 HACOB FHAM 2 XX CTELE— LR P ERICHEIE D812, FrLOVEEE - & EOoREFE—24
DOFAE « HlE - FHANCBIT 298 & . &1 B — AR IIR O EME R BRI HE S\ 72 e B — A5 AR
EHEEL TV D, 51T, 21 A OBRBEAMES 29 0 6 < Fisrep Bt oglt 2 Em L, B8 -
WM B, BT 3 AFHE, BT I v 7 AEOEER & B A HEE L T D, RBFEEIL. PE
¥ERES )T/ ar—k X =B L& T U — ARE e & B I BR E R D 22 S S AR
ZITHoTERY, BT, D8 - WPAROLRFFEO 7R 59, EASIAFFERER., KRR S QN EEE
172 L RIBFFEIZ & BRI EL D fHA TV D,

R
[HIZ&E D) 10T 7351 ADBA%E
« ZRUET ) =R TS ARBVE I O BR G
AR BRI L D B ERRRLE A T A A S 45T U 2 o HAR ORIK S L
BN —NoE BV arF R ORI b E ) FU LA A UEMY Y a B A 7 VRN B
v avF 2Rt E KD RGN XD EREKERA
CHEREMET ) B — AR EDIRKRILT 2R Y v MR
- TIOL ERAKEE T /3% A |~ D VLR —< LA R & W35 5 D |4
< WG ST A AR D B ZITEEY S A IEIEEER IR A A TERED R LI K OVA 1 = X L iR
« Au o X JE OFEIRRIY A XOMKALIZ K 0 SREERfE & OHESRE O dGE
« NI E - BR T LR T IVEVGELS T XA X DBHFS
- BT X v 7 AL AUBEREEEIE O RO T B
« MoS; Y7 1-TREE /34 DR SER 71
« MoS; DAl F/3 > FO[EE : ARPES #4454 & BlimiH R o b
- FHRBETE TS 2 fE O 2B L — Y — IR Nk SE
s LRI BN T T T XA~ L AR R AR
« THz-FEL(7 7~V B &1 L —3 —)FI 55k
- SRERAL T R TR O TSR SRS
- [ERRYERIEA L B9 D K B A5
ALFEHERI L R NOBETAHRY V7T T 4 BT D E A
IV ERBERERESNCBIT AT T T O NVDOAERIBEREO XA F I v T A



BAM LIRS B

iz REAR it
T =SNG
B EA SEIRRR

Hafrwie B oA mE
He it B FIAIE  Hihd (2020 4E 2 A 29 IR
FHEMER PEA = (2019 4F 11 H 30 HiRKE)

a) W&

tm— A, HiEk i \ZAFAET D Fife L PE AT RE 2 /X
A F<AERTHY aaf@ifﬁ% irllm 3~15 nm Ot/ —RAF )
T7AN=HETETCWET, YREETIE, Brr—RF 7
7 AN—%fFST ERHRK (/7 X—s3—) ] ZFFETDHZ LI
EHLE L7 (K1), 7 U7 REWANEET S Z OBV 7e/E
BRI EIRTEDIED, H T A A OIREIZIENE, Eth%m
M, HASRORE - 10 BAM - A0t E2 A L CnET, BifE,
NS DOENTFHERIEN L, /R =% E T A AR
WELTSHTS [T/ _X—=R— L7 bu=r ] OFEIIZ
M 7o AFZEBRAFE I B Y #HA TV E T, M1 BT~ — DI

b) RKER

TTI1258%1 loT T/814 RDEAF (ACS Appl. Mater. Interfaces 2019, 11(46), 43488-43493.)

B —2F ) Ty AN IARMELZ R E T HIEF IV ETH Y . EDRSITEZDED 1000
SDOLUUTTY, 20BNV e—RAF ) 77 A RX=NKIZOB LIk E ST 5 L B < e
He VD HEBELL R OEI MK [ X=X —] ZAEL Z N TEET, T/ A== FEW O E
MZTHH T AW OREAET, RHPEIETHDLREETT A AR E L COENT L.
A DRE X & ik, ANEZ R > CET, THETUYEI L—TTIEI I D OENT-FF
PEAETED L, T/ X _—=% 5 e L THWeR— X=X | &~N~b§/7z&@8%ﬁﬁfﬁ
DOFEAEE ZRFELTEE L, LrL, OB FEECT ANA A 2{ERT 5 7-0121F, OB X T

SR e OIS RO E A LA A e
THIEZERTL2XLERH Y 7,

ARl Bx LT ) RSB FE OO TH D [
V?V#J@**Fkbfﬁﬁbibto2/7/#1?

YERA AR L R CRIET D 7O OEIRIZHADFE
¥T?o%@%%\%Rrﬁw{iPﬁfwéﬁ%&ﬁU

~—bEE R L C 3 BN EotRE L BN RE M A R

DI EEHLMNILE L, AT, /X=X —%E

B LTHEHALEF ) = X—arF TR EIS D
THERENZAT 5 EE B & LTHISHTATRETH D =

ENHBHLE Lz, 22T, HIRl - B 7 a0 2A0H %

AL TCaAgn -\ X=X —arFo4%it) ) ~L—

N RICSEE LT & 2 A BEOELIZIE U TG

BNEAT D, T/ R_X= =0T T, AEERT D2 L 2 L hCRIKEED 95%LL L4 i S5 ) ~—
W L E LTz, T/ =3 —=10T T 31 A 302 15T 28—10T F /31 A



DT T AT 7 ERREERECHEH L TBLT, 2013
EAEDN THE] THRENTWA =Y, Lo T40 B4
WITHRRARFE D 95%LL L33 fR L E LT,

WD A~—FHR L PC I LD ETHEST A
20 Tz, B<HEHTE)) ICEAZEWN
TR SN TWET, L., P, skl Ehx
TRGFTICRET DB H D 10T T /31 ATEW T,
WO FE TR THENRRWE WS FHBIXE O FHEM%
DOERCERE~OAH L2 £5, AFEMREET TH
TS5 ZETHROYA 7 VEFFL, B
DREEL GO TH > THRE RIREZR, /i 10T 7
NRARZRELWIHLWart a2 RTHEDTT, 2D
VBT NEEMT D ETOMEERN ] THYH, ORI EZENLTEE T A ZA0—fil& LT,
Fiot vlRE D DB AN OIRW [R—X—x L7 br =7 2| BEMEEZ EIIESE D Z EBHfFTx
EJc

3 SEAIREZR 10T T34 A7 b

- BRES/ R—N—ZEDMEBRERAMFEORE (Nanoscale Adv. 2020, 2, 1024-1030.)

NA F~wZAGFENr LI SN DB va—2F ) 7 7 A _N—EF T B ) _—3—1%, Edkos@
N AR—R—=x L7 b= ZAOENT-FWREM & L TERAMEE SN O ET, BICEE, Bron—2
DFRIRMPOY] Y BiER TRR SN D T /) N—= =T F2F v 7N T AD 3-10 {5V BYRE M 2 R4
ZENRWEEN, UL EMEREL N E LWT A ZADORNRB R PERSEM & L THREH SN TV ET,
T U7 hr=7 ZAOMIEFRITIREERAENPRE S, MEREAZESREFT 22 L TR EWE =D
BN/ CEET, TORBERBIERBOTD, T34 2% R0 & EM DSFEMAO I BB 2 2 8) S
HDHZENENEEZ LN T T, WERMEHCIEEEEZ 2L S E DT KIBR2EE OB SLET LT,
MM ELOBRI S ¥ V7 CThH D7+ / %, BEMEOHBRE L EHEERHY, 60 BN m
THELENSLSTWEENDH Y £, BERARMEEWERZZHT 51003, RaEL 2 BANER+T5 2 L
CARBFZEITAEIR L £ LTz,

FIRDF ) SRR =13 & S BRFORBE T, B IR LIS IEIINC b BRI 2 5 R S 2
LET, — T, R —D IR, T DT 7 7 A N1 KOFHEICIT—H R O EH A,
bbb, AR RO ELEICT ) T 7 A N
RENHSTNWDZ L2, T 77 A4 3—IZHIIN
ENFISNIR OB RS NE T, £ 2 TR
BT, T = RSN 5 2 728 HAREWEZ
W9 2 A TIE R 2 B U, ASEAVEFRMEOF B WGk
LFE L7, ZOREER, F /7 A= 3= JHI L7Z)G I
IR L CHMEICBYER R 2B bS5 2 L 2EHIL
F Lz, HERSCRENC L DREZET 3%UUNTH - 7=
DKL, I K> T 15%LL EOZEGRM: 277 LT
F9., ZOEBBMEOERIL, BEST T AT IR B
TIHBH ST, F 7 2= S— DB 7205 T ELN
WD BT — R EEATESHBET 2R, 250N
T R — DR FE L ARSI LT A R
O, T 77 A=A LOEEERETEZ 5 I MUk
IR A S 7 AN Lo CEREh SN A Z &2
P LE Lic, IFEEERANAHICEREL WDt
N —RAF )T 7 A N—MEHZE A Oz 72 BV EE
O Y TEIRICET 2 BN INE T,



FEEMEY - TOLRHENS

Hiz NN

HEHTZ A . A8 EEKES (2019 4F 12 A 16 H~)
Bh# AR BEKRER (~2019 4212 A 15 H), 10 2R
KT #d% S WEHE, O B

BrEBh# N NS i

KB e Bprp REEE. R . BR A5, B Hoe. & THTR.
& 8 (~20194-9 A 30 H), /MO (o, B =R, £ oK. B O¥E
FHEFBERE B TF&%

a) WME

HOERETIL, AEICEST ABRHEEZ X2 TWD E Vo THIBE TRV, MSFZE58 Tk,
OSSR 7T e AT 52 LIk o> T, FBUKFEREMZE L, fix OYEERT A 2D
R L K2 A MET 22 L2 B LR EITo C0D, 2O BEEZERT 572912, )=x/L
X —RiE & RO 2 B L7 KEGEMORIR, 2>V 2 U UlmnbT 53 ) aF ) 3—
T 4 I VOB BA~DIGHB IO )2 U 2 S ANC K HKERAEM ORI Z1T > T\ 5,

b) RKER

bR RIC L DETEBRILER S A ASER D) O U EROBIERSHE [3R3 1]

KB ORLE 2 A N 2R S 5121, KEFBEMIER D A T A 2RISR OWERERRRIYE X 0 [
FERRRED TN LT D, Lo, EEMRKIEEZHNWTAT A RSN ME0mT U o VU H L, ek
DT I AF v —TEHIEIC L » TEREIHMET 2 Z N TERY, £ T, EERREICE>TRATARE
N ZhEims U a VRO b O 7o ALFRER G EE Ve, (LFRRREIEIE S Y 2 v REICY
Varr /) 7 VAZNVEEKT S ENTEDL, AFRETIE, Y VarF /) 7V RZNLVEET VY
Ty F U T ORIGESICHND Z ETTF 7 AF v — I K 2R 2 et Lz, 7Aooy F v
TIZESTT I AF ¥ — R LTIEZMERmY ) a v REIERO Ry "= a VETH DLV ) a %
BIEA IR L7z, 1137 7 AF ¥ = ENZv U a2y U o 0 BAIR 2 Bl U 7= B o 5 - BAfK
EHigThHD, T AFvy—IiF, b
LHIER BIER IS 1% D KER LA U
AYEWRICIRIET 5 2 & TEA LT,

KBV O AL Dy TF T
B 2 b5 & T, v v
ZLBEIZ X o TRHERMIZ Ny o
—var3AHlEEAREELE, b
ESISLIRCAT IR ST RAY/N . L | RV
LR CHOT yF L TI2E»T, v

VarvEEERE LT 7 ZAF
Y —E AT DHEAEMmY Y 3 HAR
X, IBEHME EEW R U T —F
WS LTz, Flo, a7 XA
BT Ko T, Fom AL E IR
1.2x10% cm2eVt SR T L AR 1T 7 A2F vy —EREINT= Y a1l ) o 280 2 R U 7= Wi o
ni. BT MBI



CEBNS— Rk BYYaUF HFORGIE Y FOLAALEMD YD ABOY A LR L
LU I, BUEY T LA A EMOBRIEWE & L CHEE STV B0 10 (50 B R
b, wIEREARABROEYE & L OSAT M ThR

T&7z, vV aroHiEzmbl+ 7=, EEREEYTHLH V) a

SR D T R I, U F 7 A o MRS LT,

DY a i ER—AILBIORE—XIALTHIEL, YU arF

KiAZ2ER LT, oYU arF 2Rk, 7L—2700T, FiclE

nm £721X30nm LA FDOH A X Thotz, B — ME, BEEINLTHD

DR LB A BT W AT 5 = L TERLN, LUk B —

M EEE 1:1 TRAL, 1000CHO=F L o FEHA FICTTE/LT 7

G — R THIB L., BREWE L Li-, >V argmskos o X2 vUarbhikory =
I R L B — N EIRA LA RO RS TG eoR 07 /T eRay— P RRE L
T U arF oRTIE, B — R LRA LB T, RicEgps  CHEROERNET M.
— FOMIZA S, I, B — hORAIC b L ([2), PR R PR R
ZOWHED 6 2 FITKT 5 300 91 7 L A OMiA Ry SO PR PRIEH
63% T of, TELT 7 AH—RL CHE LIV Y avF  hifae OIAEXYIVT IR,
FAWTERL L 7= BRO A R E TH D 4% L Y Kx < ELT,

Y arvF/AFEKDODRIGIZEDEEREKERE

KNTLHB b, KEERET DLV a VRFIZHE L CTE o, KEBRERISEEET L) a8
FlOFRmVBEFEZRB L CTEx7, VU aBAICK > TEYMORKNEERT A Z & bt L T 7,
X 312, 36°C, pH8.3 DH#EUGNEREE N T, vV a v BHINDRAET HKRBEOWREE T ~T-, FKimlel
ZATORWES (K 3a), KFIAREIT 3.6 mLheg &Ko7, KA 2 AN CEILFLEZIT -T2
A (X 3b), KFIAME L34 LI KFEOMREITRE <HM L, 24 Bl T 400 mL/g DAKZNFEA L
72o TDH, VU a RN Flggs TRA L7 OH 7 U V2 RAICIEIE S, b A L AR
IVBIERIENDEFREZ THTHZ ENARETH D, BIEA b L AZEMOITERT 2 7-02iE, 2
Fa RYUTIZBTARBICEVEIZOH TZ VDN ER L TWDDOT, KFED X D 72E A D kR
IENIAFET D ER D D, EKRB W TEEAEEZT o256 (K 3c), KFEFHAME & KER
ERITEHITEM LTz, v ) a VRIFIOROEBA~DDHREZK AT, 1IH LgDv ) 2 HI% 15 kg
DIEEORIZHEG Lz, vV a fEERERT (K4a) 1, RERICEHAZEANRRLNTZ, vV = HlH|
BeH% (X 4b) 1%, FIEOEGNEIERL ol

600 [

500 | o (b)
400 |

300 |
200 |

100 (a)

Hydrogen Volume (mL/g)

o ||||||||||||||||||||||
0 6 12 18 24

Reaction Time (h)

[X] 336°C . pH8.3 DEFLIBGINEREE FOIKF T 1g @
VU a BRI SIS HKFEONREE, () FKimLEE
2L, (b) A A TORFRH Y, () IR B TOHLPR
»HY,

K4 #2270 N ROEER~DTY 2 BHEIOBE,
@) #B5HT. (b)) BE5#%,



Fim/N— R HBERS B

iz ESES

e EZii Y|

B (L3 AN

Bh#k |

FrEBh fiti 5257

FHEATER VA ek, REAS Skt

KRB E e pED. OBtk ER. A B

I BRI ESL MR REEE. & NE. Wi B RS
HE MR VEIE

a) W&

B e L TOMBOBEZEMITEEETETHE > TV D, AUEDE TiE, M LEOWELE,
LR EEZRRRERNCE S & T 2 v 7 AR@BME 2 2 tl & LTS K OB EHEIT) 22 BL
(S L 7o RIS B TE 24T > T D, T OMBUIRERE L~ VT ED . T/ hbw o7 n Ry
—NETOLL OB L SHEERCT v AHl#EBE LMt FEEX—7 27 /ay—L LT, £
FR7RBRRE 2 S8 45 U 7o BRI AE R D~ — FRPERC T B ORI, HEIE-0R ML, Rtk Rl K O
REFEH - BEMEARIAIC B D 9E 21T > T D, 2 9 LICHTH ARG R OB RE R E 2 9 5 Jelm B e
HEEM B OWIFERIE 21T 9 2 & T, ZERR DB ~DISH 25 & LIoAEIERM & U C o &5 m et
BHOZBEREFR AL L 7 BABE, AEREEGTEM B, BITITEREL - =RV X —MER & 4R 0tR3 ax
L HELRREOMRRIZE T D 2 L DO TE L IRIRIRATEAIM & £ OIS Z4Em LT 5, BARAIC
(I, IEERORE & ERBIRRREN AE Lot T X v 7 RIEEAPEE, BT A B EREHI - R AT A OMENL &
FrtESCBCIA - ORI - SIS K OB BIERGT . AR OT R G IE 2R SIRAL¥ 7/ MO RS E HI 1 & St fik
- AL T AR REME D RIL IS X OVERA I~ D RBHICBI 205872 LTI\ T, £ O FERE AT RImT
Jide L OUSHRBR 2 F51m L 72iHE 28 T\ 5,

b) RE
- BEEE S/ A— RV EDEBERITF/ aVRDy FEIE
KEBEVEIR R LT MBE CH DI —R T ) F2—7 (CNT) 777 (GO) & FEEIC, A
b T HIRKR TS /WG A2 >F =7 F / Fa2—7 (INT) 1&. T/ #EEHEEMREIC L v BN
WEDYAL R E N BT 5, AWFE TIHEFEE R T m 2 2% v, CNT X GO & TNT & Okt /
NAT Yy RaryRYy Mg L7, GO/TNT TidFEmi
HRAEIRD TNT 38 L7=F /) o — MEEOEEIRN, —F
CNT/TNT 2 Clix CNT OEPIZ TNT A& E (W28l =
T ) arR Yy Nefgle (K1), AFLUTL
— (MB) faFEDORERAERL Y, CNT/TNT /2R Yy b
I TNT FIERIZE WV MB ISR Z R L, S BIZERINERRN T
T MB 23Md CHUHIZFRE S5 et Rt 2~ LT, £7.
AHEHE ppm LUL ORI T 6 SEIRIC T CO H AR A
BB TH Y, CO I AMRAE IR < B BEND N RAI DRI T
AU DRRT & ICHET 7w BRI, UEX
0 S CIIET SEI L 77 K Ol 1 GO/TNT & CNT/TNT O & 43 e+
RBOIED, IR BT BB e ipg e 22 &1 19~ WILGOMNT < DS RHER
R ARREIR | A BT L BERERPEL S U 0B IGLTILE T ORERAR



=iz,

s TIOBERKEE 7 /82 4 F DV IILIRY—< LA R & B H 4% 0 i1

KEET /%% A4 & (HAp) 1%, KpRAWERMEZ R L, Z ORI HUIEEN 72 S H o fl e (R
B MRS D, ABFFETIL. HAp WS HEE &G S TE
FROREZFRLT-D, 4V 7)) —ZHN VLR
Y=< LERIZE Y, BT ¥ (TiOy) F /7 Ki+ 23 Eim
ICHFF L7 HAp #RE SR A ARl LTz, Y VR —~< L ARk
BT A4 Y 7an) — LORMEEYEZ S LT,
HAp fEd DA X T AT MR R D TiO, &4 HAp
SRIREE AR CTE 2, ZoRBHIR LTI T 7 B
F (AF) (1T 2 W 88 L OEAIERHE 2 F1 ~ 72 /5% HAp
FERAFER DT AT NEBN/NES L 72 D12 E AF OWAE &I
T A2 MEmZ2 R L, 2RO T AT RN/ EL
RVEHET S Z LT, KIEIRTT ORI OB — Z B
EICHETHOTHLZEEZHALMILE (K2), 20
AR K0 . RISEIRET T CoOBRGEI SIS RN K
TWMIE, DINITRL 22BN RO, HAp Of i e :
R A REBILS S = & CUSHEZRE e e o (ORI
D EDIREENT,

2AF R L ¥— 2 ENE L OV HAp

CRESN-AESHEBP S FICEHRE SN BILHERS A N EEOREES LU A D =X LfEH

T — 7 WERE R KOS R R R E RR AE 2 -V T bee BEMLTRIBETHD V BEORLD
Ti-21V B L O Ti-27V (at.%) A4OHERESEZER U, ER U2 3SR LT, bee HARTEIK TH D
1273 K T 1 h OEMRACAER 2 B U 7=, IEIARBALER % O B L FEHI X LT, SIRITEE CORE) F TR
PEERPE F L OV X MRIEFTHIE 2 560 L7, & ORGSR, ST CORNC X o THERILHCEIRM IR
BDVE U2 MHLEIEA A WERE L AT T8l et N FAET D2 2 L2 LN Lz, ST, &
LB SRR A A BRI & » TR S NT= A A THIC R 58 E F SRR L O 5 Ty
FENIC L DA OFER, W SN AR O 5 XD DITRTIIIZ V EBEMEL . bee fEERA
LETRPEIIC TIPSR A A W ERNAE LD Z 2L L2(X 3), MA T, MILHEEA AN
ZEREILHAE ST AR OREFHN 72 @ & ENBATEL T 58 nm O RFTEIRIC TAE T 5 2 L b, HE
B A HERIZE > T ) A — VO A A THERREIEDL Z ENAEETHDH Z & &R
L7z, F72, KIETONGEEOREERIFIHEORE R L OWEEEOIRERIFIEIZ T 5T /A T

TNEHWTfRTIC Ly,
000D =™
BEHER:

JERCER IR A A A RE DA RER
Ti-22V (at.%)

FEIL, HIEBOFERETH D
2R DO S & A A
HHBDOKAER D 2 > OEIEME
LRI B SN TnbH 2 b
AL LIz, £, L
R A A DRI D 4
A RO ENL, EiRT
BT ORI I X O 2hiE
MRS D 2 End, B
IREE 36 L ONREZh IR R oD il 1 2
£ o TH A THOF R ZEE) %
5 Z ENAEETH D Z
LaRM LT,

BRI D &SR
Ti-17V (at.%)

bectg &

3 WS SN B MAD b EIT X - TH & 2 S 2 BILEEER A A 218



FEimREM MRS 5
e R
HeBE BR . ER it

ESREIES ik = B P

ﬁﬁﬁnﬁ A SEIR. EpE EAL T BERD R B TV bAoA T A 30 B B2
KA SR PRER. mEOENE R B sk e kB B ED. B B & R
%%ﬁ%ﬁ F—Jr EE, BE BEE R ET

Safife R IESE Ro. o BAS, ®B AE

a) WME

MR Tl Society 5.0 [IZE&E T DR MAL 10T FefliCmiF T, 7LV ¥ 7=/ kr=r A U=x
TIZTNTINAR NRU—=FTNRA R Y =7 ha=J AIBT 52005 2HET 5, £OH THA
TRWVEM R BAA SR T, T LoV DO BIR Z EI T A FRICE D A TV D, FRIZ, RERS
B ClE, 73 A D EIREMEIZ MU 72 F2EERT RO B &G O FHM/AHE 1 DWW TR I 72 iF e 2 D |
TUXRTTIN e U T TTNT A ZATIE, FIREANZBE U727 S AORIRSCHIRICEE Lz L &
(B EMERE 72 & OBFFERHSE & I L T D
b) RE

AU H>ZEBOKERAY A ADHMKEIZKYVBREEB L DESBENRE

MR X —HEED EH, FHZHLWT 7 U r—3 g & LTOESHBECHE RSSO
Wi Rz L > T, BEfFD Si L0 @i \v—x1L 7 ftr= 7XHHELT&C&UGM%@U
A RN RE v » THERPER SN TND, TIHDOT A RN RE v o 78R E W27 /34 R
X, BEAFD SN RDOIT AT ORI LV £ 250°C LLETEMERGETH V. B LWSREEHIF A M EE & 72
ST &, MOWEBRUREN & BYRAEMEZ S SIRBEEEEA T, 2O LI T A RV RE v v 78RS
SNA ZADFIEFHAE LTHELETH D, LnLARS, SEESESIIIT v 7L ERE DBEET 5720
GRAH T A RN EFTHHEL D, BHERIC ck<1%2bz’bfb\éN|/Au&>oé°%§'74’?<)§<‘:®%/\
DA OREEAEHNFEHAT L, SEOBFREOH LWEEEE~— 2 T, BRI T NilAu -
XA TA XL DEENARRE o7, F72. NiIAU DX AKX T A X@T 7 L R EEERICT
THMBVLEEC, Au - ZJBOFERRIT A XM KL T D 2 & T, Au - IR & REEREE & oA
FE 2 KIEICHINC &, +0eamE 215 b,

INi/AU b > & A X T A AT & Ag BERE~— A MEGMEHIRIT DEG5RE O UGE



CINEIBRE - BRIEILFIVILABERT /N ADBEH
Society 5.0 (A~ — MER) Tl A FEloTH
i _XCov U THINCED, A 3—T ¢
DAY AT L(CPS)IS, T I TR AR &
fefltd %, CPSIZRWT, BB HE VS
7o BEEU EDloTE L, Fox DOATE 22
DO REDHERAINET 57200, HERBE L
Th, &M, BRE PN EksE, RIHEED)
OEEIENM A EOBENRD SN,
loT& v HiE, BIROFRFIE N NETH D720,
MNLERE B YRy NTREERD, UV
OBEEERIL, KREARBENEIMNE LTS, =X
— e N—RRT 4 T OEANISHNER ATV D,
YAFFEE TR, EREEEROE —y 7 ) R 2 FH]
U 7- BVEA I C R LC, BVERBT NA AD
ANERUE - iR EAL - mH T BICED FA T E T, 2 BE%E L7/ VT L% SLBGELE T A 2D a
FA v 77 ERRPINT LR E B LCREN gy oo otk orms bt o iy
BT TN L, BRETT VX UTR e 4:0T=10~50K, e:dT=50~150K)I7 5515 2
HRAFIET > T~ v 2 2R LT BBES gt (GG, -5,
EREICFEET 52 &, @/ - R E FEBL L E
L72), ARBFFE TR Lo/ M iR 7 L o 7 L ER
BEWT NA AT, PR L enlh T2 EB LREEDSMENN 049 TH D, T/ -BRET LT
IWVEEEHT XA A1, AT E(630uW/em2@dT=10°C) &7~ L1z, £72. EHIC7 LF® 7 AMEicER
TWDTeD, Ty T DB A B L AN KR S v, Bt () (SRR E,

- I I VI RSAERESIREDEERIE B

At T & 1%, Frex OATEZER Ok~ 72551
TIHEINTW5, LrL., BT i3, &
TI v I AMETH Y . —RAIITHERR - BERLIR
FEDSEN (400 ELL B) 726D T AF v 7 7 L
MR 2 D AR RO I ~ DR [E 72825 & B
BN R CH -7, iz, BILF X D
AR 2+ IR T 5720 ZAUEHEE
FHEZZETOw Al YT REESLLUE &

T 5 Eld, o RE T a e R 2

Do
YWFTEE TIE, HERER OB ZRE L

T, Bk, BMUTHERL - BERE T 2 H1E (A

GIEHE) \ZX 0, (LT X DRk x T

T (FUE) A SRR~ E R RS % = &

W LTz, 612, ZOREEEZ, 7T AF Y K 3 HiRE LR ORI (ZE) BTG e, 7
JHERABAL, MBEOHENEZRFNT 2 525y 7 BRCRIESA7 Tio M, 36 L O 738,
ET HRABE A=V a2 52 L7l BB

b T % A B - BEfE T 282 LE L7z (K 3),

ZHUT R TTRTF v 77 EMHEWEDIRWEARR S EAM ~ B, T EESAVEER AR T 5,
X5\, AR, FEEITHIEDIRVEERICH Y . 27 Yz v MHIRIEIZ X 2 HE B HE 2R R
D IH % BIBRAIRTRIC, HERET D Z ENAEETH D, H 5D DR &M D FM GER) ~F / #iE
ZAEDOW T Z AR a—T 4 T INARETH D,



REDNERZEMR D EH
Hehds LS

a) BME

ARTEE, EROEF RO S IZBRICRAET 24 O e (B i) O
AL R 2 S - AR L TR o s E 2 AR T 2 H2 AR L LTS, kDT
&#ﬁbfﬁt@ﬁ%%$@*#@%ﬂ%k%<ﬂﬁb MRV « VBRSO 8T 1 72 R B 5 17 %2 B+
?éo;®5%®%\I%W%&U%@ % 1EAL - AR O IV ih e IR AR s K UM i@ iz
(ZB DR a5 5 &t %tﬁ” EAASFAH A - Rt/ﬁﬁﬁﬁ@%ﬁk@%
A EAER OXRE 2R 5, l%®%£$&&bf L A=R N =G 55N SN 2 Al
I % I TR bR RS %ﬁﬂbf%ééﬁé Z LT, Efasnds %ﬁt%?@% t%@@%*
&, AR - RRIS AR OERE =RV — B HIEE L LT 50 FEE O THIRET %,
PRI, B2 W7o fetm D A B OLE 0t (ARPES) 2 EZRB8IHIFR L LTn5,

b) BR
- MoS, B FiEE 7 DR AKEF L
FT DT NA ZDHBERURICE > T, WEHOBFRIEY A F I 7 ZOHRITHEL 72D, MoS; 72 &

DEBEIB AN AT T A FIZZEORRZR 2 RTHIZREFINEN S | FERET /A 2 DT8O DW'E D5Al
& LOEFERZHED TEB Y | AWHESE TR IR OIERERE O MR OB 2 D TV D,

HEEIZ &> TR SN D BFOAESAMIE, ~ U v 7 AT LAY Mela-ple )il &> TIRESH

%, ZOWRREl SIIMEDOT a v RN RTHY . AL — XA DEEFOERE L HO~RY LK
TV, FOREES orliX—fRIC A BE RRE CEER) TiIfland, KomtEEx D LiX, &
WG XT MIVIRT U VA BB SEDLZETHY WG L2 NEFRESMEBERTHZ LI
X0 E Rl @i SICET 2 LWEREZS L N TEX S, M1ER, AT R/L¥—0.8eV TONE
FHRED 2RIt~y 7 THDH (Bl FLX—60eV), HERFELE OKEBLOEE), HFEE BFR
CW, £F% CCW) D AT THESANE B> TWDHZ enbhd, M1 AITRESHEZ T & H
DOMEIZEL>TTay NLIZbDTH Y | BBESAN T SJE Y OAE ¢ QML 21 571



TELFBEINTWDEN, RHEICL > TEHRY 7 EBRRRSTWDZ ENgDd, SEETHLIC
DRI, TAVE TR ITRENBIE D B H 1 C D st B iofﬁﬁ%%ﬂﬁﬁ%%@@ﬁﬁﬂ
FRNT ST ETD, MR D E OO L D RIKFAMET, S OB R 2 NI e 325 2 & 2me
LTW5,

OB RNAX—TIL, N RIIFEEERMABEZRAR L TEY . AL E= VX —0%
fBiZ7avy, Z AU BIREEICe DTN D> TNV D LB 2, o ITIEBEIBISONAR & 7o D 2 & & EK
LTWb, DFY | RIS L > TREIBIE OO 21T 5 2 &N TE 5, FEROMIENR 7 Z
T DT 4Ty aAa—TLLTEY, XY — 0 & OB EME R S VTV DA, C-2pz #uE 7S
ﬁﬂ%%ﬁénfméﬁi7iy@&wz&£@0mm&fﬁgénfwézmﬂyFﬂMomk&m
DIRFFIE Th > T, WERKDOIL L 2 V=BT 7 7 = VZHARTENEMETH D, 1TH 0
Wb%f\ﬁﬁﬁﬁm&ﬁ@m%®ﬁfﬁﬁéﬂfwéo:ﬂm\t$¥ﬁVAﬁ®ﬁt@fi®%%

5. WEIRSOAREN 2 EREHGDZENTEDLZLERRLTND, & BITEELWRITABIIE D
T Th D,

* MoS, DIEEF/\> FDRETE : ARPES HE N L HRTEDHLE

ﬁ Ny R, MEOBEFIEERET D ETROEERLDOTH D, N Rote R 5 L5
OENT FEIIAESMRIE TR THY  BmNICITE - DFT 3R CThHh 5, D D&

Abﬁé LICES>TINETEL ORI INTE T, 2L, @FEOLHE, WHEOLEILT Y L

7//  DXFRED LWEFE D FF B DI T D DM@ H T, LSO ZEMOT — 2 1 3HE - &

FINTHLETOHND Z EBEDoTz, Foald, Wz ik 1-22#) ToNRYy ROBR TR 5
Z LT, ;@ﬁﬁ%f@ﬁ@%ﬁwwﬁ%7)w7// VATV, CRETHRB IS T4
BB DOETIREE TR2 ] RAEIMBDTND,

Z 2Tl fw%t&%ﬁﬁfAmms ICEVBAIL, ENAEGREIE LRSS LT, SURD
S B ERET D EZRENT S, K21k, SESERPEC AT —THH LA 1L ¥ —
L%V?@AM¥8%§7/7T%5J7LA/F%ﬁﬂbf“ HXTTHLN T2 E 21X 736V & 113eV

LIRS TR E R LTS, K3I1E, FoFEEHAE (DFTIE) ko TR, N R
%ﬁ#—ﬁ#é#Aizw% TD, Mo-4d 38 LN S-3p N RO CTOREEE TH L, fiH=T
X —DEITEL U THERENEONEE (N AR R Ey N7 2 LI 3L X—0) I[TEKT 5,
X2 &K 3 DRI k- T, 73eV-93eV THEIZ STV D Ml DARAIED/R 2 Kix Modd, 103-113eV
Tﬁ@éhf%éFW@J@A%%®A/Fi%pﬂI% FTHDHZ EN0D, Mo R T, SR
NE BT B HE O Y E MR I = RV — K795 2 S FBRIC > TR Y . A
ZECHIM X7z MoS, 12381 2 fibid = kL — (& AF M1, BRI Z OJR A O bl & —B L
7o Lo T, KRR VX —2Hl#l7T 25 2 & T, FEDORTZRINMICHETE D2 L2 Z0fE
RiFRL T3,



EFE-—LYERARSF

Hi% ME e
HEHIR R
Bh# A B

Feiftdz (F¥) Yrhaz 7rrred

FriRBhZ (e | W/, ~Yy2r Je—r (G243 4 31 HiB)
LR (= S -

HHMER Wil BEf

a) W&

A H O A DERITEO OB IR TR, PEE, EROFBRICKE SHEBRL TE 7228, ITF
T E—=LDmT AT — b & RBECDERIZHENERIED —E 2> TS, BERRES & SLHID M
L SNDERIMEGH S 2/ MUEA~DOFRITR < | B EER OB 22 INEHAEI & 2 AR 72/
ERBE STV D, ABFZESE Tl ML — R O/ N 2 FZE T 2 #EmE R & LT,
BEE L= =N LT T X L OB THESNDET 7T A~ e N TEFZIET D
L—W =TT X< I T 2R 2D T\ 5, 7T X~ & B — ADZEEOFEI 72 R 2~ — X
& LIe7 T A=l 2 Bkl L GeV il L —F —Iid&r O EE 2 54, FRFZ, L—%—7"F X<
W E— L DR T & 2 MBSV AV G LTCBmIEE T A A — D 77 Eig v 2 B — L OFIH
M bHEET 5, S BT, fRRO L—F =77 A<l & iR 2. =R - 7 7~y BlE
L= =2 TV - BRSSO R ORI ORIE EF IS AT IE S R L T %,

b) FR

- RIBBEEFEE Z 4 5 B L—Y —MBMEmEEER
L — P — RGN A % — AT

TEIND A — T 7 VIl = R L%

—DE— L&D DI SR

O L —H— g L BIEH O L —

P —WiRss (7 — 22 —) 4L %

AVENMSLITHIE T 2 2B — P —

WIMEIERSMETH Y . S 51T AL 1 AFE—LOREREE (—1m) 249
9L 22— DA A E— A D B L — Y LR s S oD 18ES

B AR L EEWET ALY

MBI D, 22T, A e—L0E

R (~1m) {5 2B —H

—WURE N O FEBR & BAdG L7z (X

1), ARERE T — A X — 2 Z 1.,

1 J-30fs, 2-50fs] D EMEIZ[FH L7- 2

SO L —HF— L ZACERE L7 (K

1), BHEHREZE S 2B ——

WREIE Tl AIEF O 3L X 2 AHES (10 MeV)  &BIEEFO
—N~10MeV FLFE LRV AR, #ih TERLE—RAT R LD

KRR (~1m) TRUFENMIE LRI T 202 EREBRTHER SN (K2), PIC (Ki+ik)
LD T TFTADvIalb—raillo THEREREPHE SN, TNHORRLY ZEL—F—
PR D A E 25 %L ¥ — % ~100MeV FEEEICIRETH Z LN T 7=,



s L= —RMENRICEWNVT TSI AT LU AHEEHR
ANFENSDETF E—AiF~1Im T
TICAIE TS 7 — A% — (GBI#E) v
— WG OBEE~ I s
DF ¥ FNANIca 27 AHT A2
EBRROOEND, T— AKX —L AHHEE
ORI @E O MEETH LN D
BEFE—LHAOL Y A EH/EBETHZ
ENEES | R ERBERE I 2RI A
NAHAAHEBEFE—2E2 LD L5129
IR LERKE+I7a00DF v )b
WiIZe A7 < AR T 20 B K E 725R
L 7o TN, RIREEE T-iis 2 1F ¥ 3 ENESENERTOREE S S A~ 128115
5 2 B L — — B S5 SER T 77 R b ABR OB
T AL —HAIDIREE T 7 AP AT E T E—L0MEL G CETFE—LBEBNIURT 577
AL A RERA LT (K 3), HREINZT T A~ L AROHIESEM 23252 212k,
AHE T E—LDOEMEEZWT D 2 &7 SBINEMPG~ASR TE 5 & ORBNE LT,

- THz-FEL (TS ~NILY BEREFL—Y—) FIRAEER

FANBHE S L —F—Z2 AN LSO Z B E L, fkx o7 —~ O EFATL TV
Lo PERFNERIZFICE EE 59, aRAMERO FEL g% (KU-FEL@RHL K5, FEL-TUS@ B i FRRL K
) & OEEWAFTERE] (m—~ KR, INFNBFZERT (A 2 U 7)) & OIL[FEFIES

3 (AARRER) & oFEFFRE L L, BB FERZ G - /T LT\ 5, FELFBEICL AT I A K
FRHEDE DO S MEZAGIZ B3 20878 Tl RARAMEIR (10um J2%) 36 KX ONEARSN - 7 T~ /L 5815 (100pm
ITPR) COWRNANEAF LICIFBRIEA b3 iR S0 (1 4) . 2B OfE RITIREFFR L OB THE L [1.
FERF THZ-FEL I2BI L CiE. AR CH EBRMN A LA—RIZIT2 5 L 9. 5%, SHZROHIEE L 0%
BaBIRU, %@ﬁﬁ%ﬁ% WL O THE LT[2), WMFZesBE & o LmEarge (A RV )
TIEF 2T AT T BT TN EP) OHRIE, B RARER L LTRE LRI BT IS0
T & JEE AR L special issue DOFF THE 21T 70, SMTAIHERICIEAT LT, A OFREDO—>TH
% AT FIRIEDO B & HIEEIC B3 D92 38 2 72 » T D, F-E RS M O BB IG5 % 1 (LIPSS) 2 Ak
IR EFR R L OEBRESEOBHEE CT TIClRE L, ERRRESRTHLRELZIT> TV 5,

4 THz FEL MR5T 525

=

5 EOTREEEE THz /00t A A —2 0 7 Dfs

i

[1] Takayasu Kawasakil, Koichi Tsukiyamal & Akinori Irizawa, Sci. Rep. 9(1) 1-8 (2019)

[2] Akinori Irizawa, Masaki Fujimoto, Keigo Kawase, Ryukou Kato, Hidenori Fujiwara, Atsushi Higashiya,
Salvatore Macis, Luca Tomarchio, Stefano Lupi, Augusto Marcelli and Shigemasa Suga, Condens. Matter 5(2)
38-1-14 (2020)

[3] Salvatore Macis, Luca Tomarchio, Silvia Tofani, S. Javad Rezvani, Luigi Faillace, Stefano Lupi, Akinori
Irizawa, and Augusto Marcelli, Condens. Matter 5(1) 16-1-10 (2020)



BEFE—LYERNERAENSEF

Hi% HE L
e E=YE- N
B A —fF
RRARIE hE T
FrEHdR ANV N

REEBEFE EHOBZ, RBAR OCRE. T KR ATE Es I A, My
HHMER % HHA

a) BE

HLERBGE BT DRI V7T T 4 R AR SR BRI H D BT
—LOFHANKRE B LT ZENTFHEND, BT E— 2WEREHES T Cldfimo a1
— L (B, A, vL—V— B, X, o<, A4 —2) 2FHLT, &7
— APWEICH & 2T RIG & RIS D2 T > T\ b, BT E—AILAWE~DT R L X —
(ENS ALFRREER T, RERIUCE D £ TOLFEMIG Y AT LOfEH, 5578 A 581k
FS Y AT DOWEEIT> TN D,

b) RLER

 SERLIMT /BT RRO ST G 2T

GIREEN T BT, B TR o o ST L o AR L. KR Y Y S5 T 1o
BB U2 M EBGREAT /K1) . AN ORI A EERA (R
FORE) Lo P LRSS~ OB A STV B, KR L DR MG B AL L
2 NDOEMIFTHAEFEI VAR ERIZDONWT, FOEREF G Z BRIV AT oF ) U 2yEIC &
VAT, REGFIENIIER D VR i (MAA, TiA, AA)

BT RS 7 a oA (K1) %, A 04 ™
BEICHES 70 | o AR T 5 Dok L TN |

o
w

SEERONALE M BA, oTA, pTA) TIE. Thi o WA
OBEENINH SN D Z &N o T, BRI E a REiR ol § 0.2 ' \\ 400 ns
END, B ABESEIGEFHRRINVRCBRIT, =2 <)

DOIRD CHEEFRIO 5 BIZ 'R~ BITT 52 b 00 mm

V. ORI REERREE R D 2 & THRRIBRRN ] S 0 300 w00 500 600 700 800 900

RTVBbOEEX bR, £, HTHESHE (14 Wavelength (m)
LT 1T AREME LT AR LV EO RS Z}ééﬁ;‘@?% 27 U NROE TN D BRI
U M DN E B S 202 LT, "

- ERTEERIE L E MDD METIRILFEIZE — A
TRk 7 BEEEY) A FRYR I B 1 D HLW BERIA O ITiki%. 84T R S S

e N U I o N e
FIVTE AT 5, HPHMIRIE 50 R BEL TV o0, | &

BRI HLW 206 OIFHREREE FICd B 70 FIROBNIE  § 0,

MR D T= DI FLEN A TR T D UER DD, BERR  § oo 5
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FEAERT ANA 2O EEBES DIV, BEERFER (74 b~ 7)) ORGEIZIZ R D @SR K
HOENTWD, @R 7+ b~ A7 3B R V7T 741k TlESNS, ZZTHHENSE
FHRULEERMEO =D, EEEHSZH 0L LR CRFTICIRED EA3 2 (~200°C), ZDIRE I
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CLE®EDdbe—T 47277 b EMIN
HEGHERT ZENMBINTNDN, £D
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ERRGEL., ZOEKFIZHOWTHAN, &
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S DA, HFFUC W T iR, HHsE, REHEREIC )b 2 BB R AERIEEME & L TMmb
NTWD, Zhicxt LTREiA OR7 7 U TITAEET 5 NOS OFERE T FLEH D NOS(MNOS) & 4= < B/r 5,
NOS DSz IETF k7 m— 24 PA50 & [AEROHME THEAT T 223, £ OREZZRFILT T U 253 NO D~ A
TPFICREA L TR, EItEARE L TE ZEThb, BxlT IV RT VA & RIEIT K0 IR
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FOSHERM ARG LTc, ZOfEER, I UVBTO
TT VUM OMBEDES LTRSS ETN
BETs2@mE s, ZoRMA—F—
THEREZIMIMEN, b EORBEMICED Z &
Do le, ZOREEIE. mNOS 2BV T
BN TEEE L T8 2 EFBEhniE
DR & 2o TNV, £ T OENFED
BT XD b ONEEDENC LD D)
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(RFQ)ESR¥EIZ L v | iELHI NOS 77V 18
AR L O fufn buffer ZiRA L CAEKT D7
TV T VANEEBIR LT, ZORR, X 4
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Kbt Daming Ruan, Jie Xu, Jiawei Xue,

Lei Xu, XinxiLi, ShuyaFan, Zeyu Fan, WM H#EHLEE,
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a) MWE

2020 - 1 AVZREE N BIRIZFT L, EROMEEZRE ST DL L &L bIT, FieRERZX-> T 5,
e KON R 2 22y « BERTROICHIE L, BBt S a ity b g g & LT, 01 « SISH DN
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EHL T, LFOMZEEHEEL TV 5,

1) kK7 b NS O H R BB O ROG # A X 7 A
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3) T/ NI X B Y R L R —Z5

4) IREN S DL T~ DI
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- BEREL S VICRICTREBEREORIGA A TR
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TR FEBEt L5 P O AR B2 70 b N E-BER O 7 v — 7 L L HIZeE X IV B A TEEFEOD
WK TH D CofEZALFEITL TER LD LIRS 52 & T, BrBENCI 28 a7 U fbd
MORiar AEFEBTHE LB, T2 L ML =TT v 2T 4 b TR LD EEVIH]
BN LD, Co()DINEIRFESX £ F X 7 A% WKFd 5 2 & T, BTk A ORIGHEZH Sz L
776

- Jt&F ) H—& L71= DNA #EEZ L D Hil 1

REZEfE] 2 i U CAERE S TOMEZE(b, T72bb, TOMiEr a2 he— 73 5 FERERE TR
TW5a, FxliIe'Ly Py) BB FBbEhsd &, & 92D Py sr1 &K 9keal/mol D&EH TR /LF
—TCHA~—F T INATF L Py*) KT HFIZER LTE 7, Py & 2 53 -8 A L7 DNA Z 4k
L. IRV AL BLO, HREHZ XK Y Py 2L L., Py, OGS DNA DX A F I 7 AZD
WCHHARTE 72, ZHULFEIRFIZ, Py OTEARIZ L D DNA SO ZL 2 \IERIZHIETE 5 2 & 2 ER
T5H, LL7D D, Py FBUKMENEWZD Py RAEOMAERNERS, BbtIhT &b &A1 ~—D2F
RENTLE EWORESARH ST, 54FIX. Py OBUKMEEZ BT 5729, Py & ALk AL LT- Py &%
IR (Spy) AL L7-, SPy % 2 /38 A L7-Ffix OEFID 1 A8 DNA (SPy,-ssDNA) Z#Apk L., &
TRV A L BEON AR MU A—E L7z SPy OFR{LIZ LV ssDNA O R 7o Bk LA 1 DT Rk Bk
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B0 F LUV TET 2 & L bic, Rl RIS K VEMI AT IV AZHLNCTHZ LT, &%
FIpF A BT L E A E LTS, SFEEIT, AIEDEE AW T KSR X D KRFEHRAED
FH A B L, ML CHER EICSA T AICITFET DuFE %2 AV Bifiit & L < —&kooiko
Mo.C F/ >— b (MoC) Z B8 HkIEEC L v ARk L, CdS oBhfifit & U CiEf L7z, MoC % v /=
BAITIE, CdS MDA Pt 2Bt & L723A L0 b2 N2 16 58 L OV 4 5D @ h =R T/hF#E3
ETHZLERMER LI, SHIZ Mmctmﬁﬁfmﬁ@%ﬁ SEEASEE Z - TV D Z & AR H A
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SR =] Irshad MATTAN (5FnociE6 H 1 H~)

KFPEsA4 B Rk, Y% RPF. Md. Imrul KHALID., $4F B8k, Ankit KUMAR,
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Mohamed Salem Hefni Salem MOHAMED (£5f17t4E 10 H 1 H~)
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Yuzhao JIANG, T4 MEKES. HME A, &)1 B, B Wl Bk B,
Lingpeng ZHU, Hanseok PARK
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Shahilan RATNAM (43Fnoc4-9 H 24 H~11 H 22 H)

fFge A Tin ZarAYE (~5Foc4-9 A 30 H)
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a) WME

AFARIET E O IC XV ERESEEZR Eof M f&j‘l:%?%ﬁﬂﬁ/\%%jta IR TE D, IRY
& 2 EIRE AN ORARIRITIED U, BRELG Y E O 230619 5 7201213, AR 72 mif P fid
BEDBAZE N e EHEGRE D 1 D & fﬁo“(b\éo WHFFES B TIE, BT LU \ﬁEﬁﬁ‘QE’JT%AEJZ&@F’aﬁ%E&%O)Ji
A T = R DR R HL Y M2, SR A 72 A E BT OB < A RE 22 RN A Al DB & L2 sl 2 L T
WD, BEAFRREED B2 AR AL & 135872 208 LW TE VAL 2 JE & 37 2 BT BOS O BRERIBTE T %,
HBUE, Zh b EHERERF A O BE(L, SRE 2 EHICHEES S RIAFREE 2 A3 2 FrBDE S PERLAL
T 72 L ONSAE S T ORRET - Al 2 EARICHEE L TV D,

b) R&E
- EBEEICKDINTA—FFRETFATIBEE IO —THFEBEDRAK

T u—GRAEX. 1RO T 7 A aNTRICET ) 2Ny FABIEIC A, BIREAM OB, KIS,
ZEMEOE TR EKRIELE LTHEREZED TWD, BB 7o —REFEAMRIER, EEL 2 ET7 74
I ANVEOEIEGR A EBTEDL 0D, RIEDYER EDUERD/NNT A—=FITMAx, 7 v —Kik
HEEBRONT A= B RRTLHMERD Y | BRI NT A —Z R - b THEORFEP RO b
TWe, ZOXH s T, HyE & LTl y AdRREREEZ R T 2 il OSSR R IE OB
i ol RFEZEHTARIGE LT, P 1 T LU ATV 2, HES it 4 25
Rauhut-Currier 5t (RC &) [3+2JBRACAINISIZ LA KX/ 7 e — S &E IR L=, ARISIE, i
* FOSIREE, 7V VBT AT VOYEIZL > T, WEPRKEXI BT HZD ;h%BO@A7%~
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R = // flow system
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ITL. 2RRELLEEL LW 2H-A U E =L DT Ry NERIEOHEF 21T 770 AL, 2-7
SORUCULT A= L= br YR 6D Mills KSIZEAT Y RUB U T O, FL TR
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Fcxs, £ ARLEE o K J@ N i

T, ARAREGHETERTH D @\)\OH N g @\)\OH 5| SOBr, @N@
3-TaE2H-A U H =D NH,  Mills reaction N//N 3 Cyclization \Ns R3
BREIT-T-, S BIT, ARk 5 . \© 20 examples

W 8 % [Tl X 2 AR FENEE I up to 88% yield
LT HZLICbRIA LT, 2 RIS L5 2HA 2 8T — DTy ATk

X SINFODLEMEEFRWNSD IS U FAEIRM oxa-Piancatel | i RIGDEIFE
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LTHABESINTWD 0D, filliEfy)>xz > F A4 3IRAYIC oxa-Piancatelli SOt & #E4T S 7= & 411X
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L7, ZORER, MGEETHH 7L 7 VAT a—)L 9 I/MNEBRIEDOKE BHT OFIET, F7 /4
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HEH= P BB, MHE @YD (SR 12 H16 HLY)

Bh# A DT (SFTFE12 15 BET) . W 0,
(L /s (BF241 4 16 HvD)

FHTBh 2k (i WIS (5f241H 15 HET)

[ ER A= EELU Ry HRA N— [f—Typr

KEMNEE Yo as B AT —

R4 B R—. ME ZERER. UK B JIHE ZERS. A B e Tk,
IERERB,. mE I BROTESC AR B R L IR RO,

B EE DR A

FHR A W B
W JE & i bEs

WHeiEh B AR FHE HE R JEE R
HGMIER KH HE

a) WE

KSR EF 5 B Cld. A A RUEFE A2 FAE1C, DNA - RNA & W o 721D 4 2 1 v A
Fud—F )Ty ) uo— T AMEEITo TV 5D, mMRNA =2 tRNA - rRNA, % LT 2000 4ELLKE
IR EINT=E Y h IV RT7<UAOHIEN TE < RNA (MIRNA, siRNA, INCRNA, circRNA) % & H7-
BigIL, TERAIZRIEM & SN CWEBAE L L i, S%EERAEIEN L 72D EEZ 25 TW5, iT
ERREI DA SN TWDER, EBICEOROIMNE RIEZ . BRREER L T 585 Ik
5 MK IERAIEE) 2B L., R EIKy TOMEIER « BERHE S MHIKD 1&2 B W 7238 5 128 B )
ICEREZRY . 1) B ORBESICRE RO RES U o ROSFakEHe . 2) O EwTFITiEE:
AW RNA 77 2~ —RIHO — oD K7 7u—F L TnW5, £/, 7/ 77/ ad—icBi5
FEEMEEE LTO DNA O EEFIHZED 572012, BEREORIMECHMED IR, AL HERIC L 288
MMEOESZ B L TW5,

b) R
“CAG 1 E— MEEBDFITKDNVFURIRETILIIADY E— Fafa
INF M UYEIE, CAG U B — MO RE R
DR K O EHEME DR MR B THY | U E— |
FEOHEIMC I B\ (LT 5 Z &R MbN TS,
AHFFETIL, CAG U E'— FEEAS T NA 25,
YTV R UIRET AU ADOREHE L7 CAG
VE— b2 SE21EARS AL L2 /L
77
CAG UV E— BT HAY v 7T h& NA
OMEERZHFZLE 2 A, CAG U E— F2RE
VIEENARARY w770 MIEETHZ L, EHICTNABCAG AU v 77 hd DNA B # HET
% Z & % invitro repair assay (2 X W R L7, £/ F 2 b URET VA NA CULEL L7-t%, BH
HE CAG Y v'— hEDT 21T o722 Z A, NAM CAG U B'— MNEMER ZRTZ LALLM E o
2o SHIZNA OERTO CAG V v¥— MNMIMER Z T 572012, N F U P URET LY TR
NAZELZEZA, v RETIIBWNTEH CAG U B'— F OFHMEN B S, JRREDIRIEIC H 5 Bk

X 1. a) NA Dfb24E1E. b) CAG 2 VU » 7’7 7 ~Midk
C) NUTFT U RUIFET YT AILEITAH CAG U E— b



BEBEERZRD SELZLBHALNE R, VE—MEEATICEDMEY vV — MEMHFEIL, =
HUE TITIRIRIED 72 D3 o T MRS OARARNG IR~ & D703 5 Z L iR s D,

- CMBL & CAG ') E— k RNA & D BRI E AT

FER L7- CAG/ICTG U B— M, ~nvF o b
FCHIIENE Y A b a7 ¢ — 70 & OEREMEE BIARIE D
FRESICH D, VE— MESDTFIE. U E— MED
FEAEPRIECPNHI, TR~ DR & 70D Z & ﬁiﬁ;ﬁﬁr
SN TW5D, AIFFETIX. CAG U E'— k RNA IZfEH
THAEBNG TV A REFARL, £dD RNA J:@%E
Bt 2 X ORG mAsE AT I L D I BNz LT,

THTD 2272 18T 7 F UV B EBRIRIC

HIRE U, Bdm & AZE A I L7z CMBL 3538 A 2 5%, A L7c, CAG U E'—  RNA (Zxf L CRAF708
RPE L BFMEE R L7- CMBL3a (X 2) {22\ T, ZOFEAEKE AT 5720, T~*7:/ RRFT
7 1 — O Kiliszek 18 L & FRFEAED . X BEFEBFERITICRE) L7, 1) ZAR#HSH L7 CAGCAG
2= MIXfL T, 25 7® CMBL3a 3 fEE, 2) 77T VDR, A-A I A< /%0) A %K FERE
AN L TR#. 3) 2 o0 GC I N R, SEAMEENL 7 v 7T U b Lica=—7 g%
b0, UL EOFEME G IREEENTIL, o i 2 2 & L bz, U Ty RO FRREh~0ORg
WCEA, BRIV T FRIFUCHERTH 5,

2.a) CMBL O{bZ4#i. b) CMBL3a & RNA
(5°-GCAGCAGC-3") & DA IR k. ¢) X M.

CRIER) o A—THELEZGG I RITYFHENFIZTL S DNA ZEHEESHEDRK
AWF7eTlL, DNA —E#HFO 7y 7= - 7= (G-G) =
A2y FEBET HI-DIC, FHFT7F U P UER p-NCTB

Zikat c AR L7=, p-NCTB 1%, G-G I A~ v F %+ 5 2
DODFTTFU TSI U EAR (NCD) AL A IE 7o 8
EEHTHp-E 7 2= o —CHARE LIEEZA LT
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TmHIEDRER L V., p-NCTB X, %725 DNA —&E#F o 2>
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VB MIREET D 2 EAVRES L, 4% ALSIFTD OFE 55 (1) NGTB ofL22HEE. (F) NCTB ik
JiE - EIVK@J?I%EHOD%&SOD Y- a—7 L Lo HANE ARE OIS [
b,

- BRIV FBDANP 12K 5744~ 0O RNA £ RGBIEDREE A H = X LDFZHH

~A4 7 1 RNA (mRNA) 1%, A2 ESZ b O A vy

¥ —RNA IZHEET 2 2 &L TEORRRZHI#E L TV 5, miRNA . e

%, AR TEH % pre-miRNA (precursor miRNA) 73l#%3% Dicer —M—u—o = io

2 Lo T &S 2 LIk 0 BT %, =0 pre-miRNA O o0 p'“"“““*““*\
BT RS 23 S L I3t 5/ b EiE. miRNA %

FER) & LT AR~ D BB DI S TV D, AP TIE iC:Q i&O
A%/ N BzDANP 73 pre-miR-136 D kv 2731 /*%L
fEAT %5 Z & T, Dicer [ZX % pre-miR-136 BT & PR
LRSI L, 22 OMHERIL, pre-miR-136 - 4.BZDANP & pre-mir-136 O & . BT
BzDANP-Dicer O =HEAKRDOIGKIC L5 = LR S,  SOBHEOBEX

pre-miR-136-BzDANP  pre-mik-136-BzDANP-Dicer



Bz AR F (BFotfE e H 1 BHERAD

Bh# RO HES (BFotAE e A 15 HIRER) . (LN HRE (HR24E1H 1 BERA)

FHTBh# HIF 2 (BfociE8 A 16 HERA) . =% Wit (BfoctE 8 A 16 HERA.
AFICAE 12 A 31 HiERE)

FHEIFE R Remy Narozny (5Fnocf-8 A 1 HERH). =% WL (BFocH6 4 1 H~
SFotE8 H 15 H) . B 4 (BfiotfF 6 H 1 H~SFioc8 A 15 H)

WIEE B oK (SFIotAE 10 A 1 HEA)

HAAWERS  BHE SER (BFfocH8 H 1L HERA)
ETZRANVAE - 3= | KHE N (BFoTiE8 A 1 BEA)
HEEMER A% #EEHE (SRTETH 1 EEM)

a) WME

DNA DX FERFN DO ZEACITHRAT L 72 W TR T O3B (DNA 775 RNA ~DIRE)  Z i3 5 1T
(TR T 4 7 A LTI TS, EXNDY T VEREOT EFMERA T /AR E Y = X
T4 AEED—DOTHDLZENMONT VWD, TEY 2R T 47 ACRENEZ D &, L, S
DIpWEIEFEZRI L, RERBELRFORBZMITCLEI), 2O RT 4 7 ABRFITED .,
FIZIEFITEIT 72 < 720 BIRNBI R Z SND, DASCHEMEER GRIES S o) Tid, =t
V2 RT 47 ADERE BIIE, ATFUEENDRE R R UNRATFIALI LTV RV REE) SRR O
FRTHDHZ ENDMNoTWE, LTENoT, TV =Rk T 4 7 ADOHEEIRE (JFROIRTE) 2 1Ew
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« Structure-Based Drug Design [Z& % SIRT2 ZIRMFEFMHILZEDAIE & &Y 5E M
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K BIARIR L LTI STV D, Foxid, SIRT2 & FHLEIROBEARD X Mk bk 200 B 12 B
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PRIBIRIEER L L CoREEMEZ R &7z (Mellini, P.; Itoh, Y.; Kurohara, T.; Miyake, Y.; Suzuki, T. et al. J. Med.
Chem. 2019, 62, 5844-5862.) .
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P E LTHIfF SN D (Yeong, K. Y.; Itoh, Y

Suzuki, T. et al. Bioorg. Chem. 2020, 94, 103403.) 2 SIRT2 BHLE M % 7% y-mangostin D% 5.
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S-adenosylmethionine (SAM) ORI DAL AS,
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Soc. 2020, 142, 21-26.) .

K3 SAMBEEZETIEIADTXUORA

0
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ECThD ot Fexor=YU FEzRHLE (K4, KMEWIL.

HifeF T KDMS BLETEE 2R T 2 E 2O Lz, 5%, A2 i L7z KDMS5 BLEZEO AR
DHIFF X5 (Jaikhan, P.; Itoh, Y.; Suzuki, T. et al. Bioorg. Med. Chem. Lett. 2019, 29, 1173-1176.) ,
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Chairperson: Mototsugu Ogura

Time line Presentation title Speakers Title Affiliation
9:30-9:40 Welcome word Jo De Boeck EVP&CSO imec
Welcome word Katsuaki Suganuma Director Osaka Univ.
9:40-10:00 Key note: Connected Health and One Planet Center Chris Van Hoof VP & General Manager imec
10:00-10:20 Key note: Introduction of ISIR Al Center and of F3D Center Katsuaki Suganuma Director Osaka Univ.
10:20-11:00 Presentations am-1 : Next generation computing
20min | Photon-spin quantum interface toward quantum network Akira Olwa Professor Osaka Univ.
20min | Neuromorphic computing for loT Kathleen Philips Program director imec
11:00-12:40 | Presentations am-2 : information processing
20min | Human-Agent Dialogue with High Dimensional Sensor Data Kazunori Komatani Professor Osaka Univ.
20min | Analytics for Health Annelies Goris Program manager imec
20min | Emotion-driven Music Composition in brAlnMelody® Masayuki Numao Professor Osaka Univ.
20min | Privacy preserving multi party Machine Learning Roel Wuyts Team leader imec
20min | An Online Multi-Scale Optimization for Smart PV Systems Ittetsu Tanigchi Associate professor Osaka Univ.
12:40-13:20 Networking Lunch time
13:20-14:40 Presentations pm-2: Flexible, wearable electronics
20min | Health patch vital sign monitoring for improved patient Patrick van Deursen | Department Director imec NL
20min | Low Noise Biomonitoring with Ultra flexible Organic Differenti | Takafumi Uemura Associate professor Osaka Univ.
al Amplifier
20min | Flexible sensors for long-term brain monitoring Teppei Araki Assistant professor Osaka Univ.
20min | Ingestible sensors: future opportunities and technological challen | Nick Van Helleputte | Project leader imec
ges
14:40-15:00 Networking coffee break
15:00-16:40 Presentations pm-3: Nano, bio electronics
20min | Si-based agent for internal hydrogen generation and prevention Hikaru Kobayashi Professor Osaka Univ.
of oxidative stress-induced diseases
20min | Antibiotic-Resistant Bacteria: Biggest Threats and Mechanisms Kunihiko Nishino Professor Osaka Univ.
20min | Life science chip technology meets artificial intelligence Liesbet Lagae Program director imec
20min | Lab-on-a-graphene-FET: a two-dimensional assay platform for bi | Takao Ono Assistant professor Osaka Univ.
ochemical reactions
20min | Single-molecule detection based on machine learning Masateru Taniguchi Professor Osaka Univ.
16:40 Closing remarks Kazuhiko Matsumoto | Professor Osaka Univ.
16:45 Closing remarks Jo De Boeck EVP&CSO imec
16:50 Adjourn
17:00 Reception
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DL TLED ZERNFETFOND, RE LT BT OBXE/REZET S Z 10k D,

INERRT D720I21E, n AL OTEEHEB L ARAIKR 0D, LnL, o MERICAEREOELRILE
AT D B E RN TLEN, DT AROBRLEREEZALNCT D ENREEL 722,
WEORMRAY) ITF A7 2 %, ROAMIEESCE WL EE 2 & BNTFEE G T2 b,
BTl 7 he=7 AZB T 50 FERE LCOMARHEI LTIt TH 5, BxizonZE
TIZTF A7 = OGO BAIZ 5 BERMEERZEAL, S LAY G TERSWVERESEAE DR D
Z & T, MR L EEWENMEI NS Z EERH L TWD, BENIIE, ShETIZTZ VAL U8R
EEANL7aX A UERT A7 2 o ERE L, 2Oy NCHERESNA A T TFF T =
(nTeet) ZBA% L7- (K 2@), LL, nTO#EEITTF A7 =0 6 BRETICHE-> Tz, £ T,

AR o EA BEET8LEN O nT DA 7 FOEEE SIGHEED 2-2F LA~F I OVEICET L, & 5IZ,

IR 7V U TS DSERMEEL BT 52 L T, AT 20 24 BIKE TOREMER O A Y
AFFA T nTH OFRICKEI LTz, S 612, B FEXRUREEREDTDDT 1 —Fiek s LT
SCN KL M ARG A L7z NCS-nTEH-SCN DA 64T > 72, UV-vis HIEDFER, nTEH TidA Y 954
7 = CEHOMEICHE ) REWINEEORRE Y 7 FABEI S, EHEEEROE OISR Sl
(I 2(b)) , NCS-nTEH-SCN (n = 2-24) D Bi)y T-EXUSEE 2 ER b v FVBEMEIC L2 7L —27 Vv v
7 va AETHE LTz, TORER, P RVEEER Yy B VT REO 7 m A4 —/3—75 8TEH & 12T
LD (BHE ca 4 nm) TEUIS L, HEFPEESHER SN TWenA ) I F 472 L0 El bz
EDRWBNE o () 2(). FToy Ay B ZUREHEIKIZIEN T, NCS-nTEH-SCN OFEXRE L)
Bl Ipote, TRHORERNS, B EEMENMREIZNTZIRT ) A — bV AR — )V DOSE BTy T3
DITL 7 hu=7 ZASOIEICET TR TH L Z LRI B E feo 7z L 3]
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INAAF/ TH a0 —mEE

Bz A0 IR
HEH% A EAE
Bh# B 1T, IR #iE
KT 2% JIE

FrEbrIE B e (FROTEES AL AET), o S BA k. Ml Shx
REFBEFE R IEE, x|l e B R, AR A M JRA
HHMER i LR

a) W&

REED 7 N—T7"TlX, EEZEEINO & EL - %ﬁAm WTT AR N DRI ORERE 2 AL L 723
BIRT ) T A AR 3 FRHRER OIS 21T > T D, FREENE T E O deui L LD F ) T
m%%@Lt ﬁf/%wFwﬁ42®$ﬁ%¥/7%¢ét®®ﬁtﬁ&m%ﬁib hnEISHL

. EAREICERR STV D 0T OBCSCREEE, 1 0 TN EMIC D203 - T 2 58 ECRER . M C B
éﬁfwél >TOBERHIB T 2 RANRE, 1 50 T0OX A F I 7 AL 6% EXWNTTHARD HikE
EBEL TS, -, EE7Vr—7BMEEICELY, ZE EICHSD DNA R ED 1 o8Bl LU0Vt
e V=B al—valrya {ToTn5, LT, 2O DRI AZE LT, 1 oo EE2H~5

DFRFEERIB L, RRIZZO 1 R EZEARFE T LA 3017 3 A0 kv
'b‘ ZBA%E % & 42, SM-TAS(Single-Molecule Total Analysis System) D EHIZE T 5 1 451l DA H

IZHEY LA TV D,

FRMEREE L TlE, SPMICE D DNAEDNA A1 DF ) AR F )77 /ay— F
JEME T R ARSI 1 S T — OB, IR ) R T T AL AT ) RT
= T TEDORRE, BER - AT XNV X—ICET DR FT A ADRRAIE, HET LD,

b) R

- RFEHBEEEICA L-REE—2 ELLHIE

NA T2 P —D% LT, 4ﬁ/%aﬁm¢f®l%%ﬁ@ B R AEDS Z DPERRIC K E K FEHT D,
—77, EARRE O ERIRERENIZ, 5 FEMHCHEBAERHNONTETNDR, ZbDFIETIE
FKmEM Z A< HIE 5 Z &ZP%’E’CS@O?LO

A lalFex 1%, R EHEREEE  (Atomic layer deposition (ALD)) % V7= kil 7 [ (A 3% i ¥ — & AL O
AT 2B Lc, ALDIEIC K D &b ) a U REIESEIR -0 7 VI iR Z R S, 20%
AP —FEBMERELZE A, HFEEBMITIA LT A P —A L-YULDJFFEE S OEFEWIT X - THUK
BT D Z 0o T-, & 2T, Multiphysics 2 = L—3 3 280 ZOENMELO Y ERAEIR

IS TV TRERTIZIIK S FRMRALTEY, 2Ry ) Bt U b Em R
P—Z BTG T D2 LML LTc, ZOEMIE, ALD EIC X HIEAEICKIT DR/ T A —
ﬁﬂ@ﬂiof\E%%ﬁﬁu%@mV®vmwTﬁMéﬁé EMTEDLHDOTHY, "M ALY
— DR ~DIEWEARF SN LD TH 5,
ARFZER F1T, KEFREEE TACS Applied Materials & Interfaces) (2. S F17c4E 12 A 31 HICAB &7,

- BEEIGET/R7EVY

BT 2 RT7IE, WGP Ta2 LEL-VL TR TEX 2, D TEERERA L E—F U R
U THDH, OBV TR, WENT ML @R T SR U DM A A v ERE L ERET
Do —Ji. KPP TOBFRHN T, T34 AEENIBEXIEBER DD, %(Jluﬁﬁﬁifﬁfh‘?‘éy k
DHE LT W2, ZO72d, MifLziD ThT )RR T 5 & 7 B0 1O X 9 7oy
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B TERVWHENRETH - T,

T THAIL, BRICEDHMAENED LI MRA N = AL LD DR
DNE_T=, T RT TR ZDBELRE R & ML OBRFUIZE 2.7,
FHFLAMER D F AL O BN LA S, BTN T i+ & 551
BEZITV, B S DA A B SV AEH O DE G Z TR~
Too T ORER, ML OB LI OBz bt U THHT L B/ &
WIGETH, 8 ORFERD B ITHFLINB ORI L » TELT 5
BRI, I 5IC, AL EREROBGEN ST ) R T T
NA ADZEAMBIFEET VAL L, BEENET AT oTF A
A ARFHEHZH G LT,

ARFFER I, KERFEE TACS Sensors) (2. SF124£3 H 6 HIC
N ST,

- BWEFEBEZRAVEELSFEIOSHEEL

Mechanically Controllable Break Junction (MCBJ)it% H N2 Ay 1-3HIINE, Hi—D 0 A BEHEEHAITX
L1202, WUNETOEERFOBRBTFIEL LTI STV D, Fox i, DNA, RNA OEIFIRE S,
BRI RXTTF REMHRT 27 IV BOREFIEOHIBEEIT> CTE e, B FiHlTH—DH 10
REEZFTE L0, D FORMREICEID REBFENERY | S L EEENGHRAT 20
HTHEAT I Tholz, £lo, B FiHMORLERITER T2 /A4 XbH 0 | @REE ORI D721
X/ A XBREDBVETH T,

B2\ ZENER 7 v —7 & OILRBIZE T, ZhiA 58 2 A

TGRS PR E 2 W ) A X T A ORE

FEABIJE L, DNA £/ ~— Okl o Eks b 2328 LT,

AKFETIET 77 Boniz ) A X T FNVEFE L

DNA £/ ~ =R ORI 7T BT L

WRlTAZEICEY, VA RXERETE D, /A AREHZRD

VTN EBIATECHNT 5 LIk EkFIETT

ERMPOTH =2 T TN A EE THNT 5 Z LTI L

7= (K), ZopRIE [The Journal of Physical Chemistry C |

W STz, £, ZOFEITEBORBLE OBENH D

DNA OEAREIII T L THEMTE D, FHx IIARFIELIS

M L7 MR O FEDBRFE 1T > TV D,

Fo. BRI s FOEE 2 BT 272012, 18

JRNAER G F~OREFI & L TOISHBEEFS LT 528, B0y PR T2 U HH O
EEEOARRENIZ K ORMiM Z T, Fox X, DNA TBIFE Lo Hifli 2 38 S8, s 2 vz
AR OIE BEREHMN & BA% U, AR O RS EME O LISRE) LT,

AN 2B E IR ORI VIR D O AN A 7B K DRRIRR 2 R U, AR 2 5 DR S
RO T =2 DD AW > 7TV DR E R OMRAREDE ORI 217, AR OMsZmE
O « GBI LTz, ARSI TScientific Reports) (Z48# S 417,

TS ORI FEHM OB RS EE O W) EFHAG R OILRICFHF 535 L HfF S D,

- EEER P UORIVEBBICKDESFEANBERDER

T2 1ZREICERR N o R VEAMEE T, DNA O ORI E FIRIEZRIE T 5 Z LIk L
T& T, Al 7YV RSO T ORI 72 B IR 2 RIS T 2 S I S D - L
VYRR T T T = IR A RIS D OB L 72 D | SRS Lo UL TR R T D A 2R AR
YRR LT-, BZERWMT T, A~ A W BTGP T LE2EKELTZOL, 800CTRA M7 =—/L9 5%
Zricky, FEEo+amE<. ol B LoUL TR R T O u AR OREICES L, b
DORRIL, 777 = VHEROIERLTZT T, RT U AMEOMIEIC L BT D LSS,

— 108 —



BE - T RILX—F/ICASE
HE GHD)  HIE L

a) WZE

AW B CIIEER ST ) T 7/ a o —k o B —0NGT5F 2 LD 030 & Hitf2F M L
T, BREE - 23X VX —MEEZ R T D200, IKEEE T A ARED DO T at R - MBI O
B3 % 1T-> T 5,

b) RLER

- ORI E O RIS HERE 0 #2 87

R OPESRISA E LT, BEEBZEFORBEFEIEDLOND Y V757 4 ~OBEANHEEN TS,
WHARY ¥ 7T 7 ¢ THEHEE 13.5 nm OMEENEZ > T, 15 nm BLF O T &K 1 nm OREETITH
TENERENTVWAN, NHERKBAEET A TITAEENEN RO SN DT DLFBIER L 2 2 |~ &I
HENAEREL X RMELNLTWS, ZOZATDOL VA N TIEZEMEICESE Ol Ef v —
ALY, VYR MRV 5 EITo %, RWE - i 72 B RV — CERAIEL S 2 1T S
B, @B L EEELZEN. LTS, L L, AEFRISIIMRICE SN D720, BOERIZEBIT 5 H]
BT ERBG T OO EHIET 2 Z EIIRARETH Y, TORER, BBHDOL VA M RZ— 21X T
ATy VT T RA(LER) EMEEN DR DFEL ENRET D, ZOR/LNIT A AMEELELAT D
72, WU Y 777 o BB TRERMEE > TEY, YA MHFIZIW T LER ORJAS i 2
METH D, AFETIE, BFE—2 2 AN VAT OF Y VR LRI 2@ iEIC X 0 f#
L7V YA MBIOKISEEICESE S I 2L —3 a3 %2179 2 22XV, et EPDQ)
LER 1IN R 2 R0 L 7=, X 1 I b AEIC 5 2 5 PDQ O#h %79, LER 1ML AR KB4 5
ZEMNMBENTEY, 1rb, BERTEICED, MBS I2ENILDD Z BN 5,

M1 KB ESW BT hla s I al—32 g 2 X0 HE LA AR 5 2 5 e i Loz ;e
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T/ eV AT LIRS
o OFD  BRE &

a) WME

FBR L FHAEA OIS T, T T ) u D—F RS BFICBW T REOERT —Z NERB SO
DD, LLRND, EE % &t NEOFHRAIE ORI LY, DX I R KET —Z LR
), TFRICEREO R Z FEI TR T2 Z SI3EEL Y, Z OREE fRR 720 LI 5
720U, ABFFEERF Tkt & e HEm-CER 7V T Y R A ZBRE L CRET —Z b AR & > TEKD
KX AR AT 72V LHEET 2 FIEOBREIT-> T\ A, AEREIIVEEEICH EXBEEX AL 4 F )T
Ja U—HFFe o L ETT, ) v v TRV EREE e TSRS O SIS S B A
7o = FHEERIT RNA RS DNA O —4 oo 7 lbBin otz L, %< OBREBERISHN A
ANENDEHI DB TH D,

b) FER

FEAEEEIT, /¥ v v T2 AW @B — 0 PR ERN 2 EZB T 572012, 7/ Xy v 707
LHEHASSR ANV A L ) A RSV AR S TE B, 7V AW E TR 2OV RTBR D/ % — 383
WXL T/ A RXERET D PU DETIEORBEZITo 7o, AMEEZZOMEEZHNT, XA A F 77
JaU—ige sy EIREITT, 7 X x v ST K D~ U AFERRIZ 31T 2Bl TIEIRE R AR B E - D
B EIT- 72, ~ U ALY H L7z K=" (DA)., v b= (G-HT), /=37
> (NE) @ 3fHEOMIES 2T /XY v 7 TiHllL72, | (@) IRTEIIC, ZRHD/ILA
MNE PUSHEHFIET ) A XSV AR BRE ., &HICE VULV AD 3 R OMRRIES F OISt
D ERECFE TR L > TR LTz, TOREE, X (b) IZRT LIk E oS %
ELS<BHTDZ ENTEZ,

(@) FHU SV R G 3 FllE TO R F— A4 (b) 3 FEIHOMRRES T8 H DOIRFITTSI

~ U AR AL P AR O 72 6D DI WAL R A 2 — 1 & R s R

— 110 —



T/ ERICATNA RADE
B O BE

a) WME

WY TIL, NA AT RO ARSI IS Bix pAEmBis %, BB X OER T
DOBFE~IEHATHZ 2 AEE LT D, fBilZIE, AENOREMMROMN 2 5858 LI 5 7 A L A
BETINE LT AT 2R 2% L, AERANORETN~OIEY K EEZ HIFEL T D, EHic, A
AFF R RERE o —REIZBWT, RS 52T LV TESIEENT 52 k> T, &
JRET A ZDORFEA~ b B Z 5> T 5,

b) RKER

- £ FMREZERE O —DORK

ANEORERCHE R OIEHITT ¥ Z b S [ERO EME/RGLE S BB DNAlgeL 2o THY , MEIE
mRER S LTRHENITIEHIN TS, — T, REFRIT AVWoXREHE] L5 L0 FEET,
BWEIEMEICER T Z ERREETH 7=, B Hlid b kN OF 400 FEEE OIS K 2 383 5 e
SR ARESZ R Y —FBR L, 080V —iTt FOBRES KA EERICIE S8,
tRNEWEEC DA ET LA ETHRELELDO TH D, FREZHROISEITMEN LY T A
A F 2 OPRFEZEAE TV T MRRIEOEOEIRIE IC AL L, £ 400 FEEEH O 52 BARO A & —FEHlE
THIENTED, ZHITED, K400 FEORTZEZEROINE L E & OEAVOREE [Hn~ ~
7 A OER, TROBBRBEEROT VX MEBnFEREND (X 1 FH), Lo Laed bR A
W FDEENEMF T THE AL EICE Y 7 XA LTEE L TRBY . ZOAEWRNR ) A4 Xid, A
A=V TR —OBEBKNR ) A REHE S TR ZH L LTS, —EML LD T AR
bz R AR L=, Bk /A X2 X 0 BVISEBME L8 - THIE S (BN M.
ZHIVE CTHTE OHIWHIC X 0 BRAF LTy, AWIE T LI LIRS T~ Eor EofMassgd L, =
DOHFSAEEIICHK T DT — X 2B BR< DICRKRE 2H &2 B L Tz, S4FEE ORI % CTFL
THix, BiEIR R T — & 2 fRATE N8k LA 2 AL E ST Al ZIER L 2 A XRET
0 s AER L CGRGBEEZ BB 5 Z LIglkh Lz (K2), 4%, b MREZRKE—%
Bih. BREAL. BRI OB R B ER2 W AR Ci b T _SH AR 2T T T ETH D,

M1 Rkt —sgun< bl v x
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+ /) ORT LEE DB
KEHZ HN O O CE 3144 H1HB~SFf243 H31H)

a) WME

AHEEMRE AT, BRALFA B LIER TSRO & 0 ALY ORI 2B BB RIS 21T 90 A
FET BT aildi e L TABEEM ORI L L, tho&RERILAe & o 7l di 2 L8 L2z
O, BREIE L Rt rlRE R FiE L LTIERZED TV D, Eio. BRSNS T ChOb & FEfi T &
B2, MEROBIBIEZ L E LT 5 FIETIIE P NETH - GRS OEHRIZ L AT
b5,

b) RKER

s BIERIANTOAY T UV TBKRIEERERIGICEAZATOAN) LU DERIEZHERK

FTNRAT O T L BHERARARFIR & U TRFENL oA Tl 7 & ~ DI =22 g
FR72 e, B E D SHEREM L S~ DR AR IFRF SN TS, Lo LR s, BEFEo~Y v
BT DOERDOE L IE, ZEMEARSCESSBMEEZ AV FEMEILEALETHY, USEELERE
VB LT 5, BIELRNBRAEBIEDRBNEEN TS, ZNE TITHUFEETIZ, T3 F
DU LR TER T AT L — VORI v ) 7 F UK AKBAEEUGSIZ E D . ~T s
Ut v ORI B E R LTV D

L OBREGRMZ N Li~T e~ 2 OFOGRERET 2720, AEMRERICL D ~T 1~
Y DEREBT Lz, FOME., AeEMmE WD EMREISSEIE FIZBN TR Y AR — L 3EE
1L 2-F7 F—)UEER 2 Z O EEE L LTHWNIE, BRIO~T e~ 3nEons 2 4R
WiE LT, B & LCBWNPFs & VY, 1 & 2 =i FHALATF LU TG S® D &, IRFE-RHERE
B LD B ~T 0l v 71 7 & KB BOG 2585 L CHEFT L, BROERERT 90 43 TﬁETéB
DR 80% DR THE LN, ARG TEHONTALAEY 3a (R=p-tolyl, R'=R” =H) OH§i&Elx, &5
R KON X B A ST I L > T B Iz L,

R
R, J = 0.45 mA/cm?
HO
R" BusNPFg (0.1Mm)
' CH2C|2, rt
1 2 90 min., air
(4.0 equiv) (undivided cell)

rac-aza-oxa[7]helicenes X-ray structure of 3a
up to 80% yield (R = p-tolyl, R" = R" = H)

M1 BXEFHTFECE D ~T e~ DA
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+ /) ORT LERET D E
B~WHd7 I B CER 3144 A1 B~SF 243 A 31 H)

a) WME

BfEOa L Ea—2 L) FEEMICEERETFa L Ea—&  (ERONEHIORREER R 48 2 % & Fit
H, B2, BFRy NT—272 8, T eaHOWEEHERBISFOEIICIL. ZORELHIHET 5 &
FTTNA ADBBBLETH D, ZOT A AOBFICHIT, ZhE T, B—RNbERE/{E ST/
T N=T AT NA AR EAT > CTX Tz, REE L, KR F 7 77 7 v U —Fmi il s o5
FEHERA A B —2EEBEE A, K7 7 A RO ENOWEREE TR SIXEIE LT /77
A PNHEIHARBRZAHA AT T T 7 A X T T 7 IR ER O S Km0 B fHLA TS,

b) FER

ABFFRETIT, NV T LA F o E— L% AW EkE e
A F v B —L0EE (ZEISS “ORION NanoFab”) ZFH|fH L. 7
IHT 7 ANRT T o T HRBOREEZIT-o T D, ZTRET
24000 %2 5 Qi /7 7 ANT T v 7RG &5
BLUTE), Fexld, ZOF 77 AT T v FHR
BTHEASEDIHE AL LT XA YT FhDv ) =
VORBEHLRC, ST EAL R U R ORE S K a7 £ ARG L
TW5, Lip L. INETICHESNTT 2T 74T F

7RO IR RIL, 2D ORIEROFIEE & 13—
ﬁbfw@woto% T, AEEIL _ME®%t%&®
FEEIT, T T ANT Ty T I RS ML ERLET O R AT T T
WZHY AT, R OB ALY h L

VW ERIL 72T T 7 A NT T ZTHIREROF R A
XY MVERT, XATYEY RHROT Y 3 R LOR K EIZEWEER 757 nm T, Q f& 800 (Z+H
YL Y — 7 BB SN, £, 77977 —T 4 T ORMELEE TS LT, RN
ZALAR U B ORI KGO AW RN T 5, 573 nm (2B e — 7%%@%/%774n77/7
HIRIFOMERLZ G AT L=,

S%IE, KETT A ZAOEBUCHT, ZNODORNEE T /T 7 ANT T o TIIREE DA T
Uy RFNRAL ZAEHBL TN TETH D,

[1] Hideaki Takashima, Atsushi Fukuda, Hironaga Maruya, Toshiyuki Tashima, Andreas W. Schell, and Shigeki

Takeuchi, “Fabrication of a nanofiber Bragg cavity with high quality factor using a focused helium ion beam,”
Optics Express, 27, 6792-6800 (2019).
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T/ ORT LR
HovER R BA

a) WME

T, /77 7 aT—0RBIZE > TETT /A AOEMREIENEA, Fox OAETFIZRK TR0
DEIpoTND—FHT, RIROETT A AAFER - FHENSHE L, ABMEEIROEE IE LT
WET, £72, KEOEBETI (E-waste) 28%AE L, FICREREEICBWNT, AME~OEEBORES
EZ BN CWET, ZToH, BARMINEE) HE LN HHE 3-15 nm O F / Ela— 2 THoL 54k [T/
T —ANR—R— | 1%, FHGAPERRE CAENIMEE B T ARERAMNE T A A EME L CTHERE
LOTWET, LrL, T/ e —R 3%tk (EXEEUE : 104 Qll k) Thokw, &
T NA ADEWEIZAR ] R AR EERLE R 1, (KR E L CTHIBIEETR TH 2 & Bl k0B 408
MER SR TOWET,

T TCARMGETIL, TIAT A - amE7TﬁHﬁn7n/m7F6%%T\E%Hﬂ%%mﬂ%
ISEF DO EERESES O L HLF T, BT B — 2D BALEMIGIC L B EFAEME CEERAL - B
T A AL ﬁ@ﬁh?wi?oéﬁﬁﬁ\ﬁkf/kWD~x&~N~§%®3Df/%%%E
A LR TV o — 2N, FREFERMISH ZITVOE LT,

b) &

- AEF / EB—XR—/N—EEKD 3D F / MFLEERET & UL 2 — R/ A AR E MG A

TR = AN N—=DF W L RIS AR T 52 8T, S/ T A=y NU— T Hk
D bR - 3D F / flALAE G (FbR A c 750 m2 g-1) &V EEME (EAHLPIR (45 X 102Qcm)
EETHRIET B — AR B R AR S 2 LICkBI L E LT,

WIZ, BEEA T L o — A A APREVEMBEMICIGH L, 2 OMRERHE 217V E L7z (Fig.1(a)) .
nT%%LtrM+/twm~i~~ﬂ~%%@%$ﬂv~%ﬁdummelL%L m%7777
A M —FEHRTISHEUEDEEZ R LE Lz, 2T LED 2584735012+ ERTH Y (Fig.
1(b)) . /A APREIEMEMm E U CENMEREZER T N TEE L, RIETT /2 Err—RA—R
—HEE OE L E R - 3D )/ LGNS, BERE (FAD-GDH) OSSR LUV L o — 2 BRE DO h =il
B L LT EICHRE L, £7o. mWEEMED, BRI E T/ a—XAn b)) H LZE D)
RBIHEG L) LRSI ET,

Hg1@Fﬁf/ﬁ»ﬂ~2m~h~%%%7/~%;%Wt%ﬁﬂﬁWﬂwzﬂ4ﬁ%ﬂ%M®ﬁ£
B, B, (b)EELZE/ITLY LED 2854 LI2ERT-
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T/ ORT LR
B BRE O

a) WME

AT ORI B SN AIE 2-20 nm OF / Bl o— 2%, HER F TR b B EICHEET DA 4+~ 2 G
RCThHy, MEFMRE - REREEEOENT-MELET S0, ZOHFEM & L THREED TV E
T, HaxIFIINETIE, T /AR —ROESFHEZ IR THIO TER L, EXE <8I R0V
THAZEEFHALMNILE L, 2. F /B0 —RATEDLH [F 1o —RR— 03— 2|08
DA E U OSH L, RERMEA TV SHT A ol @R SREREART DT /&
N —2AEAT A AZAHLTEE L,

AWML TIL, 7747 A« CORE ZARKFRIIET 0=/ MTBWT, HARMEHERE(LIFSE 28 D
HEUEEAR 5 L ILETT, Mkt B an — A OB FHERERIE. T b b, FER L - BIRMBIZEY FH
ATWET, SFEIL, T/ 8o —X0BEBENRIICEDEXRFHMET 2 —= 7 2Rt LE LT,

b) R

- F /LA —RAR—NR—DEBESEEF1—=2Y

AWFIECIE. B RIEEmRC LY, F /8t —2AR—RR—DELE T = — = VR A[HETh
HZEERBLE L, 3205 SR EREL, T/ e — R0 RILZFEBT D Z LT,
T OEKMEIEEZ 108~102Qcem, N> RX v v 7% 534~0eV OJLWHPH TN Fa—=2 775
ZLIHHMILELE (Fig. 1), /bbb, F/ tro—20EKEE & gk~ ik~ ik £ o8
FEEDZ N TEE Lz, F—MECHERN L UEEL £ TOMRIA S BEREEE LR fe e kT /
T — AR R =T B - I Lo KR ER - 3D /ML E LA L TR Y . Bk
PERIREIR =72 AF /MELE LT, SO S 570 HRE6E - F@BIHR IS N - nE 4,

Fig.1 7~/ B/l i — A= — D BPEH RALERIGIC L D ERFFIET = — = 7N
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F/ DRAT LR ES T
H~N#HE Bm JEe CE3144H1H~5Mm243H31H)

a) WME

RN R & R M B @ PR A D 8 R B & AR S0 4 SR SR e L B L T
PERWE O OMWE 2 DEEEH, =L 27 ha=2 2 « 731 2B 5 mddt - BEIL - @ik
72 E OPEREIA FICH 5T 5 Z NI SN D, LOLARRL, THETICRR SN -BXMAWE DK
FRONTEY, EERDIBEBIMRIEOERE - REDPRODLENLTND, TOREHITETMKEILD
FEBLREAE 2 BEER00I N3 2 Z E N EERMETH 5, AFEETIE, EBSRMETEDOREA Y
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WaEFOT U INT—HZ A N —anEx bzt & BFOBHT—4% (X4 (a) F) ZEMALARN
DIFTEN Ly RERA L, BICMICET VEZ LS n o EMEDT —4% (M4 (a) &) % Tl
Lkilds, Zokx, X4 (b) OXOICHEHECIBETL2FH ¥ —r 2L, ZbicioxX 4
(€) DXITHHPNE = AT HIHED 7 NV—T0 %475, £i-. BEETTVITIERIBEEZET 5
EHIbL U R, FE MLV RERI—-OETAZEMTERE L, ZNOOMEEAZMET 2, Bl2E, H
5P Web FRERENER T — /L O - ONTHINT D[ 2 F5o & X | T ORI HE REOR B OHE
INZEVHRINCKRELS 2D 2 &R D, ZOX I RBIREET METHZ Lick ., TREEOR L
R LT,

4 MEFEZED Y T VZ A LTPRORET L2 — 0]
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EF - FERR A EAHARIEH
HEBNH W A

a) WME

AEHE, BT - HESRAFZEE S EHE L €. BT - FHCRIFZRIC Al BB AT D 2D SN,
Al BAZRMET S Z LT, Al ZIEH L7 REE, il rRoOBBmIcRT A2 Z L2 HE LTV
Do
b) RKER
BEELEHH

AARIZBIT S o p OB REMMD ET a7 ) — MEEM DS < 1X 1960 (R0 & LR kR
W LTS S 7228, Pl DL ERGE L7 BIE TIZZE OPERERICEIT L TRY . 20w ho
RSO —2 L SN TW5D, BIfE, BiKOBLA» A LERRNEE=4 Y 7 D580 K
DHNTNDEN, ZZTHWOLND B FO—DIZREIE Rz s, —HTEBEOHL L=
Y7 U—=HMIADT T I DY A ZRLBEFTRIRIUIE U THEA TH Y | 155N IE RO X OB HE
Enbarsz U — bl HicBOCHLIERICHNEETH D, AFZE TRy — MRS Y CHEET SR
BiEHE Al WEET 52 L Tar s U — bR Z T2 2 L2 BN ET D,

- FHEE T AL S SIREE Y DORR

BfEar 7 U — hOBHZE CIXEERBERN DR IMEEY v 7 7 v TN E#IE Y & LT
AENTWD, IEEY Y 7 7 v FIIMELORERGYE, BHHE5 O I7 M, BB E e S 8
AU 1 Hz-10,000 Hz OJEEEZ 3T DIREMR AN AIRETH D, —H TV — b 7= 0 OMFIEK 10
THATHY, BERpar 7V — MEEMEEOKREIZ)»D)D 2 A MIRRLDIZR D, 2T
DA FF2 B TEMREHRTEE 7 V2L R5IESNE VOB EIT- T2,

T AIVEBREDTD HA—H—NRFTETH T 4 NV LDOEBEBOTHERIIZ AL (K1@)),
FRNOF 2 ) — ST ECTOREREEZBRFILIZEZA, A—T—ICk VT k&< BRsZ L
DAL MNE72oTz, BV OFEFRBATHL Z L EZBESND D, b d33 iyt k& <, 20 ELL
TOEETHEVEEREIF XA CHO 7 A NV AEZFEEOEME LTRE L, R LB VDR
R HEE ARG L2 & 2 A, AHIEE 7 )V ARTET L 95 IHz (T O JE Bk ©F St iz skzh
L7z, BRCHEANO X J716 & REO Z FIECIEE L2388V T EIIR 2N PR 2 8 & 232 A
DAG BRI S v (X 1(b)) . REMEHE T O X BN AIRETH D Z E M B E 72572, & 512 10Hz
ZBT DIEEDIRIFE AR L2 2 A, FEHMICRD 55 1-10 mis2 ORIk L TH A3
FBAZHWRT 22 ERH LN E o7 (K1), ZNHDORERICLY | WESEFBARN DR DML L

(a) (b) (c)

1. (a) FEOTHRER d33 Ay DR, (0) o FEBEEICIE LSS 0T AT YLD o
L—yay, AmENER, AimiIniREE (c) 1Hz IiER® FFT A2 hL (d) 10Hz (2381 5 FFT 58 Ok
FEARATE
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77 TV D155 D BITHEERE 2 A L72 N & 1Hz ITE TOEFEMEO @O IEEIR H 23 T e 2R A
FIEEE 7 4 )V DB D RENE OB LT,

- ABRERZEFAV OV —FOERBEGEH I A L—Ya Yy

a7 U — MEEMOLCERRNZHET S HO T, a7V — NZGEIRT HIRENEET —% %
s LAENT 2 Al HEIA S T D, £ 2 TIRBINEORFE(LE B Z L IChid 52 & T
EICES#ET 2 /g2t L, e B ko EREL T 7o A2 BEL TS, £O—FHTEY
4=V RO ELNLIRET — & L BEOHIETRUAFEODIT H2ET VOBEITH L <, FLTR
FEIZHLESEZar 7 )V — b e EBRMOICHBE LT — X 2HE05 2 L3 LV, 2 CHIREREEZH
WCar 7 V—hrDETNLVEERL, 227 U — NOEBERIEHZ I 21— a3 0352 L TFEE
TIEREET DO DOHKET — % 2ERT 52 L & Lz,

M2 IETF I oI mbiIal—arEtoyu—4%Rd, Z22CEEmMUEDary ) — 7 a
v 7 RENIN Y~ —FIZ L DR EREE P RENME TH LB S EET V7 Lz, 7ol EEE
OEEICHER SN a7 V— 7 ay 7 —DFE 2m L ERITE ) 18m L KEMBCTERTH D, £
ZCT a7 REEIIMEWAIRE D S, 72 > 7 Al I EHERE S FE R T 2 RS2 530E L, IR A
BB E TOBEHIRENN 7 a v Z S O OB ZZ T /20K 512 Ui, IR 7 A8
OFREAZHN L CEBRSICREZET Ak e s I 2L —a v Lz, TOfR@ear s ) — 4
RE LIZET AN SEIE S ORRKENED Y I 2 L — g v & FFT A7 MLOBEHICES LT (%
2 (b) & (©), MxTErYollEzZEE L CTBRIEOE o ORERELZZ 2 CHBES 28748
ELZRRZYIab—var iz, R BERREEECYRHEELZREEZ KT D &
3000Hz-5000Hz I35 CHRIBEZ £ 5 FIRICH KT 2 EE SN D AT MVELEHERIT 5 Z LN TE T2,
LS%iTeVHEEOM, =27 V— FOFCICEENIZED D7 7 v 7 OBAREAG O S O%HE L,
FNOD/NNT = A B EALFEIZaYy ba— )L UCHAT — % #1Ek3 5, bl — bz L 5 ik
15 2 Tar s U — MBS AIRE 72 58 £ 7 L OREEEITHL Y # T,

(a)

(b) (c) (d)

K2 (a) TV IhbitREETco7e—, a7 ) — 22T 0E LEROIESKBGIHROY I 21—
g UfER L (o) =i FFT Z2#ofE R, (d) BUlAOE 0N HEE LT S RE LIZHFD FET 222 L2,
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a) WE

AGTERIT, ABE - B — DRMPIEERMT L0EHE LT MR - B ARBITEIC Al ZE AT HT20ITRALS
Nice Al EAZREST 2 Z LT Al ZIEM L7722, iR RoBRIcBETL2 22 AL
LTb\%)o

b) FER
RN ARBEILERAWN =TS v o) arKEEMOERL
(PR BEEEZ W L7 T v 7 2 ) o 0%, B
IS A ARETH DI H 0030 59, ISR ER, ) A S
AIZBW TR SR 2R3, ZOEN TR L 7L
R7avAZLkoT . 7T v ) aroRBEEMmA~OGAIX
Ko A O FCEBNERON LICFEETELEEZOND, T
T w7 ) a v KIGEMOE IR DR Lo KEGERO
TR TR O FRE I A w7 ARERENG & oA Rl 2 vz,
TR T, pn #258 L prv U arE@aRme Emic, Vo
ERu L EENENIET S 2 LT RO T 5, fEET 1. FEBREIMRELOY A 2 L
FECOIERNT A —Z 1%, JEHAIOPR L, YRR, PR
Thbd, HURABERRNG, A bl Lo TREDRM L LZE S 2R BRE s, 2 e HWTE
BRAOIRTML DL YA 7ML > T 3DODEBRNT A—~ % 15 [T ¥ O FEBREIHChadEitd
HZENTET, FEIZEDFERNT A —F OfF#EFMNZHNTT T v 7 ) a0 KEGEZ ER
5HZ LT, KBEMOBMEEDM L 20%% 88 2 5 W R A2 ER T /-,

AEREER L O X MIB (T A AEBREAERIDMERET A

U EERAIN T E LT, U YT T T g HER RIS
Teo THEM 4L, Mkin7Ze mERILIC X D mtEre b2 R T &7z,
BOIlTHT - (MR s (EUV) ASEEEIR & U CREZER A BRAE S .
Ltk b B EREMORED STV 523, 10 nm LL T OF%H
METHEAIND LA MEREGGH 7 v AR XV F 725EE]
TETWARWY, —HFTULIELIT LY A MBS LT, Rk &
NTWA AR L 2 b (CAR) PHEESINTWVWD, ZiILET
XIS - BB FIETHENM T CE N, Al AW
MG, et ARBOERICERZTZ E NSNS,
2LV TR MIFZE~D Al OGS Ofrg & LT, CAR DAL TR
D 1 OThDHIHEER (PAG) DIERET AT S 2 L RA T, 2. Optimized structure of triphenyl
PAG ILERENHIR OIS > T Ul 2 KT LTS L. B yost i iy | euaer
RIZHFHGT D EDLETBMC) THESE T A—2 L L
THWDLZEPBEEIND LD, HERZDIFE AL OFEMRTEHRNAN I TV, & 2 TAREREIL,
% LR RS (DFT) 2 W25 — FHELEHHIC X - T PAG O L ERER L = RV F —FHREEZ1T\,
FNENDIRT A= ERDTz, —HlE LT, HBoN b T2=VAVKR=T LN 7 b— NORE
EMEZ X 2 1TRT,
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K- DFRAI BEAHFEDEF
FrEBh# g A CERk 3144 H 1 BH~Sf241 H 31 H)

a) ME

AYBE, AR - O3 T RIFZEERPT &odis U C, AR - T RAFRIC Al ZE AT D72 DICER L ST,
Al BAZRETHZ LT, Al ZIEH LIHT-RE¥E, Fii-2EMoBBIcETs 2 L2 B E LT
ZDO

b) MR
-EREBAW
b MREE®R (BV) IEE O R (F) SHRLTERNARTEIEECTHL LD, R
“%ﬁ@??&WMiLhT%Ef HWZBRGLFTHDO LD IRV D Z LR TE TR, B bR
FITB NS TR T DISEPED R 5K 400 O b FIREZFKIC L > TZASHh, R ENnTV5
EEZLNDTD, WRIEHROT V4 0 bE B L TR 400 BHE O R Z B OIS 2 —fElE+ 5 >
AT LOFEMbE BiE LIz,

Al EFRALE NREZBARSEOHEENBT R T LA

PEERIFIFFEAT R MR TR S N7z, B NIRRT S AT A& T 2R 52 A 4T (]9 400 Fi%H)
A 2 BT DRt BYIERE S T MREZAEERELT L' —] 1, B MRESZHRE
IR YR TR Ko TR 2D 7Yy — v Th b, Z0vr b —a28hRaIcEfA L, &
R C DB NWETOT DX MEBRILEED D LT, #9400 FEEE O F 72 2 RH 2 BIK & 3 819 5 4l
MO LN DR ARE RN DR TS FERIGEIZET 5 72t U, SRS B IRINE OFLE 45
BB THZENEETHD, BHNL4M00 FEEO L MNREZHERIZOWTHHE T, A XL 7LD
%%%ﬁofmkﬁ\@k@ﬁ%&%%ﬁ%%kﬁé%@ﬁ&oko%:T\%ﬁﬁ%%mié/4f
LT FNDHRIFER A BT — 2 L LT, BT LA B — O ) SRS SRR
AR EERN - HBT D Al 2B Lz, 2O AN KD 7 FVHBNE, B IEE ;5#%
WKL S REDEEREZ R LTZ, 2O AIICE > Tt MRESZEERE P —I2 L DRESZHEISED
SRS FENTE TONA ZN—TF > MEDSFEHL LT,

b FRESAK (4007EFE) ISEHIZEAI w2 kYvysx
FHITMPEEEIML LB — % BUWEL00EHF x RIFEL(L TKRIR
(EERZMERMERZIRHIFHER)

O o)
Tt Y — O /&ﬁlﬁ?/ﬁwmwm%@h
BRATA X — B NWT =X R—XDERE
X -*UT#4/®%E
- D EEEIFE R
- BEREOE W ZWNERR
140 R EE AR A x \ b b IRE SIS O AR AR Y,

1 Al ZEM L7z e MRESZARIGE ORRERIMAT > 2 7 L OB

— 131 —



T/ T9% A BAREDE
LI (R &I

a) BME

F T 7% A EAMSE B TR, P RAVERICEY 1 0 TERNTE SRy — T = —IT
KLU, Al ZEATDHZ LT, FOMBEEZ M B, 2 E CRHllT 5 2 ENRAGEE 725+ D
FHAEHED D Z & T, O TOEWFN - EFEHEROMIICEYHATHD,

DNA <2 RNA 72 & OIZERIT AT b HE AR O —>Th 5, ki —47 v+ —(NGS)DH
SHIZ Ko T, EMOMENZRAENAREE 720 . AMEHEIREN 2 ICRIE L TX e, —F., IIFETIE
MBI A SR O EEMNER SN TWAD, NGS TIIEBMER & EHMICEHITE 220,
Z DI, KERREN & R TREZR o — 7 U AN OBENE £ > TV D, B HFE=E T S
NS T —r o —138T ) A— LY A OB v v FESTFRBEBLEEICELD Frx
NVERZFTL2ZEICEY, 10 F LV ERRRICLCE T, LiL, Bafrr—rr¥—i%
EIEE TH NP 2T, FHAKED ) A AN L BIEXNGW- 7 A A ORI DR 7=, 2T, B
D= TR L7e > 7 VB R EARTE D XGBoost THET 25 Z LI L V| 45 7 OBIEE
Zmh &, (R TIEEHIIRTTRES » 7= FORHANCER Y A TWD (K1),

BRIZIE, TERAZIZ LD ET 282 REESCEMBGITB T 2 EEMENHE STV 25 RNA
Ef OFHAZHED TS, RNA OISR LSRRI 420555 2 & T, #i7=72 RNA &8O &7
1EDOHESLSS RNA B DA « ELHE IO
BZEL D LA TV D,

FRMFEE & LTI, B RNA B O
HIFHIISCE D31 DA E TR O RNA &
fifi OFHANC L 2 B A~ . DNA BLFIHE L
KFIZ X DO E~DRER ETH D,

b) R&R

- HHD RNA E8n D A EH R

RNA EAfil3 Z 7V E TIZ 140 FEU EHE STV 5, £z, ENENOBEIT AW R 72 % i
EALTVWDZ LWL ER>TE TV D, BIRIEHIT mRNA OFR « ZEME - 27T A4 27 &
Bex Ip TREZ 9 2 BB ERREM TH 5, £ OZHREm T8 IsF LOIREM D5 X - TR
ESNDZEbME SN TNDLD, MRREMOLEYFR - EFNEREZHAT 70123, Eo8in
T O EOGFNIIREMPFAET 20 ERET DL ENHEETH D,

BUIR CRMEM A5 51E1% 2 250, BESITEHUEEINZIGH LIz — 7 AR TH 5,
LU, EEOITEIERHOKRESZFH TS 20, 1 AT L OMBREM OEROFF DR EOR]
RIS D, PUREMZIGH LTc s —0 o ABANIC BN TS H— ORBREA L 2 FHII T X 22, BRE
fiff 2 [EAERR R C & 20 B RNA OS5 IRIEM O E 2 R E TS 272 EOBERIIEL T\ 5,
Z DT, IREHNZ R TR o — 7  AFIROTERmE > TV D,
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Fex L, RBRKFPEFSFIER OMIE 7 V—7" L [T, DAl
THEEENRE S TWS RNA Lo N6-methyladenosine (m6A) &
5-methylcytosine (5mC)DFHANZHEL Y #HLA 72, F771F m6A XX 5mC %
AT DA RIS MR 2 N, By — o v — T
HL72E ZA, mBA KU bmC A BEEARHEIL &30+ 2 2 LTk L
7= (X2), £7z, BAKRIND RNA £ m6A LU 5mC % &Hll7 %
T LIZED | mBA & 5mC A [FIFICAF(ET L 8 RNA Z[AlE L7z, H
— BB RICEBOBREM A R Lot Ry Th v, BifE, &
BOBER O FHIE ROV TR 2D T\ 5,

2020 EH A BRI b Z BIE L. FEBR - RRROMELED TV D,

- RNA 8D EHRIIC & DA ZEA~DIGH

DS AT RIS R - BIRIRORIBO#E L 725, Z D120, ZNE TITRAO R REZ A L Lk
R~ == I, BRRISH I TS, ZO/RE, BDAOZEFEIEIR L, PHRLEGES
NT&, LnL, BEONRA~—T—THLEEITHoTidZa <, BN AICE > LRI B M TR R
T HDIFRAREZLR DN, BAIRTH 5,

KBRS OWFSE 7V — 7 13D A % G el bas 3 AU CILtE L T D mbA [ZEH L, 1M
T OREE DS RNAMIRNA)F O m6A Z 5425 = & T, BHIENRS A OBWHII R L T& iz, —
b, ERROMEITEESIICE > TA4HED mRNA DL THRFIENTZHOTH Y . LV EFEEZ miRNA
FECIER OERTR . M AFE TORFHIR STV, 20 K 9 2N 72 3HANC IXE B o R
Thd, TOD, Hoyt-o—rr o —ThEix RN AFEOBE OIMKE I 584 72 miIRNA o
izt 5 Z Lok, BAMFFRNZ RNABHIZRET DI E 2 BEME L,

Bex S AUFRIZHIT D RNA Efi 2 3HI 5 72012, KIKRFBE SRR OB 5E 7 L — 7 R ORI E
BERF-OWE 7V —7" & Wl THHALER DS A 53 A, I ABLRAS A 52
AR, WARER R A 33 AR D MIFY o~ TN ZIEE LT, BifE, K
N ZED TWD, ZOHT, DS A B & KA A B 2k
A[REZR RNA EffizRETH 2 N TE - (¥ 3), JefriF7ETid,

NS AR & RGN ARBRE 2R T TR 7, NAFERRA 72

RNA i OFIEZ RBT DR RDPE LN, ZOX I ITHEA 2B A

FEAFFA) 72 RNA (B2 RE+ 25 Z & T, BRILC X - T, BSADH %
T, BB ERIE TEX 22WHEIRORICENR S,

AWFFEILE R Al &2 # —(AIRC-ISIR) Grant2019 |[ZHRIR S -2 TH 5,

- DNA B2 #BELEFIC L MO ME~DE

BT a 7w A /LA DNA 72 EI3MIIRANICER D A 4, 5 EMEO DNA IZFEA I LD 2 & 35
STWD, AREBPFEANI IS OMIBIZT AR Fb— A28, MEENHEIINDN, MilELF
L7 F OIS AT Do AWFFETIL DNA BLAI1E ELIK 71552 % O ML OPEE A 5l 9~ 5 72 912, DNA
BLA#RELIR - & LC DNA BlAICHRA S D Z & T, HullEEzh R 4 3845 % Trifluorothymidine (FTD)%
FAWT, BEREGICALE L TOSHIO DNA F100 FTD K OSHIRLOME 2> TR L 7=,

KNGS AKIIARRIZ 6T U, IR 228 S8 CFTD g% L7212, AEfF L TV A5 DNA %
FhHH L, B 7o —4 0 —TDNA 23 L2 & 2 A, BREERRIKFAIC DNA 11225 FTD 2k &
. FTD BRI L T A HIE DNA FIUC FTD Z 1%KL E £ AFE L TV A Z ERHL N E 2o
7. F7o. AGFMIES RNA 2 L. RNA-seq TEfs -REMNT 21T o7& 2 A, filasEIicBEbH 5
RGO Tt FORBENZEL L TE Y FTD 73 DNA FUTHA Sz 2 & T .DNABSI R L L.
HIEAE 2 53 D RGN - OMBEENME T LTV D Z L VRIB S Tz,

A1%1X, DNA FICHIA S 72 FTD OfLiE % & 0 SERICAENT L, 85K 7 OBEER 24 E Z TEIC
FASNTWD Z L A2MRT 5, AFZEIT DNA B ORI L0 . MilnoEE A K2 2 b S 8155 2
EERBETDHHEDTH S,
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HEMER P

a) WME

WEFRNTE v 2 —I1%, MEHENT OT= O OEFEO 58Tk K ONIE 21TV 220, ZOJEIEMIZET 5
917> Z L2 HIE LTV D,

FEEFRVFIIEITNAFSCE O 7' v ¥ = 7 NFSE, FEEIFE, B X O ILEEAF 4070 E OB TIZ NS 720

Y o Z—PrR DTk, MO ISR, KBTS A W 2 B FEEL AT S VHIE, ﬁ
ﬁ\ﬁﬁﬁk%%bf%ﬁﬁﬁ iﬁﬁﬁ%ﬁofwéo

—J7. TSRS E A BEAE U O LUWBEBRFE BUE O BHFE L ISHICEE T 2898, Friitéaet:mE o
FEEARNT 70 & OWFFIEEN 24T > TV B,

b) RKER

- HERARCEERVSHEXMEEDRE

Tishchenko S 7 VT B KD 8K AT VA AGRT D HEE L THS LB, &KL, A
VT INT e REHWD 57 NTishchenkoM SR 2 5% ET 5 Z L1 L 0 | A O A F Tishchenko ! 5 i
R LT, AEL AREIGSOE R RO SIARBLE O E Z et L7z,

WV ORI 2 R D 5 e b T8 1 70 T B IXXH S Sl & AT C o D 23, JIEREIN AR TH I MNENH
L1, HIRIEEY . BEO LS TIIEERE CEXRWRENH 5, EtOf M bEz XL Ly

G AR D7k 2 L BRI E TN - 72 4B B L W2 DA ELIE 2 1 5 M2 Lz,
O ph 0 %
Jfon T
1
Asymmetric
OHC O pp Tls)r/mhenko
c}<Ph reaction ()<
OHC
3
ARF Tishchenko 5 it A AR 2 ARIT K D 2 OSARBLE OWRE
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EFE— LMFHERIEER

Mgk R #dx &H Bi—
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BT 20% Bl
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Bz (T HHE OB, i FEIL, A E CERR31FE4 A 1 BERA) . BE ST

HEH% GRIT) JIH: TEE. ¥ Ak, =B e, NRE R/
& B (SFotE8 H 1 AERA)

B (3fM(T) AN B, H R— WA —fF

FrT#dz GfT) IR — T

Btk 2 w0 FgR, WEOFF

HEMHER FEH Zmxk

a) #WE

B — ARVERIF TR 121L 40 MeV O LN RETFT A F v 7, 150 MeV D SN RTAF v 7
L—H—7 4 b Y — FRFEFHLZERLIZ40MeV DS REFTAF w7, LT k60
< RREHEE 2 ERH 0 . 2 b OEE - BRI KRKFENOIFER IS T 5, Klitskix
Mgk B DIE 2 4 OFATHE ., 24 OHNE & 1 4 OFEGMIER. 1 4 ORTHERR., 14 ORHEFRER
BLOHTHE THR S, &7 —2FBEREOSBRRICET 2078, &7 v — AR RIS < BRBE
TAEBEY B, ol B AR, T R LK — B &R RN R IR A TV D, F L K
SR PO R DAERE PR A B 1o T R CORMOE R X, LFRFHEBREOWH DL 17> T\ 5,

b) HER

- HEFI A

HEFIHEAR T —~HL, FENF D 131, FNNL R 81,
SDORFGEE 2 G et O 134, LS D 1L O AEF 45 4 Th

o7, (X 1) 2TOBEFHRIEIEEDO 2019 41 ORF]H R IX
3,604 IEfE], FRSF H & BRU R IRERETIE 3,006 FEfE], R A AE -~

A% 261 B, MEEZRFIHOREEEE 34t Th -7, B E— A
BLEIFgeiaad iF 4 % 2019 4F 10 A 11 H. K10 2019 4F 11 A 15

BIZBRME LT, F7= 77T L4k % (FikDH) BTz,
D L RERIEINEES

AEEDORSF R ZBRWEIR A 40X 212 B, T—~% 28 14 | 1. 2019 4R T —~ %k
R F AR 1 2,548 IR, JE~FIHE % 2,287 ACTh o7,
FIHNEZ X 2 127 T, SHEEOEREENEITLLTO®EY

AIE O 85 H V) — RAan s 1 5 A GE Lz 1 AICKEEROBAENEE /RS20, AT
ZEFECEER Y2 bar—L L, Y — ROFMIEELZ K> TWb, 77—V THEI—DT 1)L
A —DEEE VIRBOZ 0, WUGABZAICAT > L ARO H8—Z28E « RE L, JEkiER Yy F2geT
VU DRWELHEL TS, BEROF I —0— FORE., —GHRO [ &R AR & Busifids
DT T VB DKL, SHPB#3 DItEF OMBENRAE L, ZTNENMIE - KME{ToTz, JEZET A 4
EORNRBREIT O, V=2 OO 10 FTOMEL LX 2 L—X 2 BOMEICEY, 2T Lyd—
OB A 357D 2 12D T2 LN TE 7, PER R A v FIIBEOLHE L T2 O/E ZH#1 IC &L 58
WHOaF oY 2B L, v — LV RTICZE > T/ A IR ETo 2%, B 2 L—F | THBAALTE
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FCOMIRZMHER L2, 2B v —7 OR0 I A TH
WAHRE L 7D T A T ha i L=, FEL CTii¥x v~
EmA R oo a—% 774 A MDD HeNe L —
— HIEH PC ZE ORISR L7272 e B &= 1T > 72,
VA ALEREBRE L THRBL TS E—ARD 5if v
AT LTI BEF ORI ERA TIZRERI K E < 5pps DiE
21T ) OMRHRTH -T2, £ THK 60 pps DD K LIZ
ST D720, IWMEROBEEZIZ SN D 7 A FER A AV
THTC % v I —EA 2 ikat - fEL -,
@ 150 MeV S /N REFHRIEINE S

AT IR A BB I B As URRIEERRE R I 24 FER CTd o 72, L N> R &R L7z BRI & 2
DTSR REEEF D ) A e LT T Y 2 L —F ERDO AW ATV EIT R D=2,
EEDRIER R ORMEENIMEIR E L THN DD, Zh o ~DORBAESIEETZ LIC Lz, A1
DI FA4ARmy (PV3035) ([Zkd~A 7 aliaElT 572007 74 A ha (TH2436) Ot —X
— W L7272 TH2436 2 438# LTz, AT A F v 7 IZIXBBEFHAOIED, thoERIHERT 57200
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120MeV, bt — 77 &/ 100 mA FLE DO CIEK lem BRIk TRND Z L MR LTz, 72, %R KL<
FEERT H IO ENEBFOR T2 A ¥ —a v 7|20 At, EEEOMREIZL D NREEHICE
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in Semiconductors, Optoelectronics and Nanostructures (EDISON22).

[19]Magneto-transports in a Light Irradiated Ge/SiGe Two-dimensional Hole System (oral), Gabriel G.

Maia and Akira Oiwa, and Kentarou Sawano: 2019 Workshop on  Innovative Nanoscale Devices and
Systems (WINDS2019).

ERSBOMBER. ERMTSORELZER

KA The 21st International Conference on Electron Dynamics in Semiconductors,
Optoelectronics and Nanostructures (7' 7 7' 7 5% B )
RoE Compound Semiconductor Week 2019 (7' & 7' A% H)
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KA The 51st International Conference on Solid State Devices and Materials (7' & 77

KZEE)

KA The 23rd International Conferenece on  Electronic Properties of Two-Dimensional
Semiconductors (EP2DS-23) (7' 77 LA ZER)

ENER

H AW F SR 55 75 [RI4E TR OR22 (2020 4F) 5 {4

9TH SUMMER SCHOOL ON SEMICONDUCTOR/SUPERCONDUCTOR QUANTUM 11

COHERENCE EFFECT AND QUANTUM INFORMATION

H AW EE 4> 2019 Rk RS 31

% 80 [l P2 2 KB AR = 4 4

% 67 ISP 2 R AN S 5 fF

L — R 40 [ RS 11

BT

Bt (1) S TFRRT X % —1EIZ X % GaN/TbN k& T-Hik o (ERL & 2 ORERE
BEAR BB A

B+ (%) fE -8R GAN/GaN T OfE bk R & GAIN Gk a2 b L= = &
A JES 2 & DA S E A~ DR

Bt (B2 Ry b R R &L 2 A8 HOERSEE T A & R EO K
A HER

T (1) PERTY/ R HEMT 463 GaAs2 IRJCE R~ BUREHEE T 727
e MR DERL
PR 7 A B &

B 0 TH
BAEREE (S) EERHEET Ny b2l F—E T A U U AR FREE 16,159
Kia B HOWHE

FAEIFgE (B)  ZE[0An 2 dlE U 7= 2 LJEESN 1N R b -8R ok & % 3,900
BRI %= DR
R AT Ny NET A D58~V RIE [T 5% 1,243
Al JEH
R H—ETAE ¥ NEFIH LEEEHA U HEE 0 393
FRH  Es DO
RERIAFTE B B E T Ry MO XD Rt —B AV B A ¥ —T = 1,170
# — 2 DWFSE
R F
HAEWFZE (B) A= VE&EMEHC LD A v UioseeEiE it 741
BRI %=
ZFEAFZE
Ke B (EWF) BLesiihifZil B 7+ b= AMEICLDRT 28,288
B HA v HE—T 2 —ADAIR
REEMHE
Kea B N2 A [ A BAS 7- A [ 5,400
Al JER AN BN AR AREYE] BlERE 2 FEA 1,000
FFEIFFE
B/ Z EEBESIHiNe Y — T T XA~ T VA ha— MET 0
BB L7z N REARE T x> N D
— 7 FE TSR
REE RSB
SRR ST

[1]A flexible exchange-biased spin valve for sensing strain direction, H. Matsumoto, S. Ota, A. Ando, and
D. Chiba: Applied Physics Letters, 114 (2019) 132401.

[2]CoFeB/MgO-based magnetic tunnel junction directly formed on a flexible substrate, S. Ota, M. Ono,
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H. Matsumoto, A. Ando, T. Sekitani, E. Kohno, S. Iguchi, T. Koyama, and D. Chiba: Applied Physics
Express, 12 (2019) 053001.

[3]Possible contribution of high-energy magnons to unidirectional magnetoresistance in metallic bilayers,
K. Kim, T. Li, S. Kim, T. Moriyama, T. Koyama, D. Chiba, K. Lee, H. Lee, and T. Ono: Applied Physics
Express, 12 (2019) 063001.

[4]Low dark current and high-responsivity graphene mid-infrared photodetectors using amplification of
injected photo-carriers by photo-gating, Shoichiro Fukushima, Masaaki Shimatani, Satoshi Okuda,
Shinpei Ogawa, Yasushi Kanai, Takao Ono, Koichi Inoue, and Kazuhiko Matsumoto: Optics Letters, 44
(10) (2019) 2598.

[5]Broadband photoresponse of graphene photodetector from visible to long-wavelength infrared
wavelengths, Shinpei Ogawa, Masaaki Shimatani, Shoichiro Fukushima, Satoshi Okuda, Yasushi Kanai,
Takao Ono, Kazuhiko Matsumoto: Optical Engineering, 58 (5) (2019) 057106.

[6]Electrical Biosensing at Physiological lonic Strength Using Graphene Field-Effect Transistor in
Femtoliter Microdroplet, T. Ono, Y. Kanali, K. Inoue, Y. Watanabe, S. Nakakita, T. Kawahara, Y. Suzuki,
and K. Matsumoto: Nano Letters, 19 (2019) 4004.

[7]Effective binding of sugar chains to influenza virus on the surface by bovine serum albumin
localization, Toshio Kawahara, Hiroaki Hiramatsu, Yuhsuke Ohmi, Nongluk Sriwilaijaroen, Yasuo
Suzuki, Shin-ichi Nakakita, Yohei Watanabe, Yasuhide Ohno, Kenzo Maehashi, Takao Ono, Yasushi
Kanai and Kazuhiko Matsumoto: Japanese Journal of Applied Physics, 58 (2019) SIID03.

[8]PB2 mutations arising during HON2 influenza evolution in the Middle East confer enhanced
replication and growth in mammals, Yasuha Arai, Norihito Kawashita, Madiha Salah Ibrahim, Emad
Mohamed Elgendy, Tomo Daidoji, Takao Ono, Tatsuya Takagi, Takaaki Nakaya, Kazuhiko Matsumoto:
PLOS Pathogens, 15 (2019) e1007919.

[9]High Stability of Epitaxial Graphene on a SiC Substrate, Takaya Kujime, Yoshiaki Taniguchi, Daiu
Akiyama, Yusuke Kawamura, Yasushi Kanai, Kazuhiko Matsumoto, Yasuhide Ohno and Masao Nagase:
Physica Status Solidi (B) Basic Research, 257 (2019) 1900357.

[10]Giant gate-controlled proximity magnetoresistance in semiconductor-based ferromagnetic—non-
magnetic bilayers, Kosuke Takiguchi, Le Duc Anh, Takahiro Chiba, Tomohiro Koyama, Daichi Chiba and
Masaki Tanaka: Nature Physics, 15 (2019) 1134.

[11]Interfacial oxidation protection and thermal-stable sinter Ag joining on bare Cu substrate by single-
layer graphene coating, Chuantong Chen, Zheng Zhang, Dongjin Kim, Bowen Zhang, Masami Tanioku,
Takao Ono, Kazuhiko Matsumoto, Katsuaki Suganuma: Applied Surface Science, 497 (2019) 143797.

[12]Strain-induced switching of heat current direction generated by magneto-thermoelectric effects,
Shinya Ota, Ken-ichi Uchida, Ryo Iguchi, Pham Van Thach, Hiroyuki Awano & Daichi Chiba: Scientific
Report, 9 (2019) 13197.

[13]Turbostratic Stacking Effect in Multilayer Graphene on the Electrical Transport Properties, Ryota
Negishi, Chaopeng Wei, Yao Yao, YuiOgawa, MasashiAkabori, Yasushi Kanai, Kazuhiko
Matsumoto, Yoshitaka Taniyasu and Yoshihiro Kobayashi: Physica Status Solidi (B) Basic Research,
257 (2019) 1900437.

[14]Solid-state capacitor for voltage control of magnetism formed on a flexible substrate, Koki Ochi,

Takamasa Hirai, Shinya Ota, Tomohiro Koyama, Tsuyoshi Sekitani and Daichi CHIBA: Japanese Journal
of Applied Physics, 58 (2019) 118003.
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[15]Flexible CoFeB/MgO-based magnetic tunnel junctions annealed at high temperature (>350 °C), S.
Ota, A. Ando, T. Sekitani, T. Koyama and D. Chiba: Applied Physics Letters, 115 (2019) 202401.

[16]Electric-field-induced on-off switching of anomalous Ettingshausen effect in ultrathin Co films, H.
Nakayama, T. Hirai, J. Uzuhashi, R. Iguchi, T. Ohkubo, T. Koyama, D. Chiba & K. Uchida: Applied
Physics Express, 12 (2019) 123003.

[17]Graphene Field Effect Transistor-Based Immunosensor for Ultrasensitive Noncompetitive Detection
of Small Antigens, Yasushi Kanai, Yuki Ohmuro-Matsuyama, Masami Tanioku, Shota Ushiba, Takao
Ono, Koichi Inoue, Tetsuya Kitaguchi, Masahiko Kimura, Hiroshi Ueda and Kazuhiko Matsumoto: ACS
Sensors, 5 (1) (2020) 24.

[18]Electric field modulation of exchange bias at the Co/CoOx interface, T. Hirai, T. Koyama, and D.
Chiba: Physical Review B, 101 (2020) 014447.

[19]State-space modeling for dynamic response of graphene FET biosensors, Shota Ushiba, Tsuyoshi
Okino, Naruto Miyakawa, Takao Ono, Ayumi Shinagawa, Yasushi Kanai, Kouichi Inoue, Kohei
Takahashi, Masahiko Kimura and Kazuhiko Matsumoto: Japanese Journal of Applied Physics, 59 (2020)
SGGHO04.

[20]Electric field effect on the magnetic domain wall creep velocity in Pt/Co/Pd structures with different
Co thicknesses, Tomohiro Koyama, Junichi leda, and Daichi Chiba: Applied Physics Letters, 116 (2020)
092405.

E R

[1]Detection of small peptides by open sandwich immunoassay (invited), Yasushi Kanai, Yuki Ohmuro-
Matsuyama, Masami Tanioku, Shota Ushiba, Takao Ono, Koichi Inoue, Masahiko Kimura, Hiroshi Ueda,
Kazuhiko Matsumoto: EMN Rome Meeting on Carbon Nanostructures 2019.

[2]Bio-sensing of small peptides by open sandwich immunoassay on graphene FETs (poster), Yasushi
Kanai, Yuki Ohmuro-Matsuyama, Masami Tanioku, Shota Ushiba, Takao Ono, Koichi Inoue, Masahiko
Kimura, Hiroshi Ueda, Kazuhiko Matsumoto: Compound Semiconductor Week 2019.

[3]Biosensor Array Using CVD-Grown Graphene for Influenza Virus Detection (oral), Takao Ono, Shota
Ushiba, Yasushi Kanai, Naruto Miyakawa, Ayumi Shinagawa, Kaori Yamamoto, Masami Tanioku,
Yasuhide Ohno, Kenzo Maehashi, Koichi Inoue, Yohei Watanabe, Shin-ichi Nakakita, Toshio Kawahara,
Masahiko Kimura, Yasuo Suzuki, and Kazuhiko Matsumoto: 61st Electronic Materials Conference
(EMC2019).

[4]Lab-on-a-graphene-FET for high-sensitive bioassay (oral), Takao Ono: Taiwan-Japan Joint Seminar for
biomedical informatics and engineering.

[5]Direct formation of CoFeB/MgO-based magnetic tunnel junction on flexible substrate (poster), Shinya
Ota, Masaki Ono, Hiroki Matsumoto, Akira Ando, Tomohiro Koyama and Daichi Chiba: Joint European
Magnetic Symposia (JEMS) 2019.

[6]Electric-field control of perpendicular magnetic anisotropy and exchange bias in Co/CoOx/HfO2
(poster), T. Hirai, T. Koyama, and D. Chiba: Joint European Magnetic Symposia (JEMS) 2019.

[7]Flexible spintronics devices for mechanical sensing (invited), D. Chiba: Solid State Devices and
Materials(SSDM 2019).

[BJELECTRICAL DETECTION OF PATHOGENS BEYOND THE LIMITATION OF DEBYE
SCREENING USING GRAPHENE FIELD-EFFECT TRANSISTORS IN MICRODROPLETS (oral),
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Takao Ono, Yasushi Kanai, Inoue Koichi, Watanabe Yohei, Nakakita Shin-ichi, Kawahara Toshio, Yasuo
Suzuki, Kazuhiko Matsumoto: The 23rd International Conference on Miniaturized Systems for Chemistry
and Life Sciences (MicroTAS 2019) .

[9]Extended X-ray Absorption Fine Structure Spectroscopy for Flexible Spintronics (poster), Shinya Ota,
Takamasa. Hirai, Toshiaki Ina, Tomohiro Koyama, Daichi Chiba: Magnetism and Magnetic Materials
2019.

[10]Mechanism of Voltage-Induced Change in Magnetism of Pt/Co with HfO2 Dielectric Layer (poster),
T. Hirai, T. Koyama, and D. Chiba: Magnetism and Magnetic Materials 2019.

[11]Enhanced Spin-Orbit Torque in Co/Pt System with Interfacial Oxidation Layer (oral), Kento
Hasegawa, T. Koyama, D. Chiba: Magnetism and Magnetic Materials 2019.

[12]Detection of Strain Direction Using a Flexible Exchange-biased Spin Valve (oral), Hiroki Matsumoto,
Shinya Ota, Akira Ando and Daichi Chiba: 64th Annual Conference on Magnetism and Magnetic
Materials (MMM).

[13]Lab-on-a-graphene-FET: a two-dimensional assay platform for biochemical reactions (oral), Takao
Ono: 8th imec Handai International Symposium.

[14]Local strain sensing using magnetoelastic and magnetoresistance effect (oral), D. Chiba:
INNOVATIVE NONDESTRUCTIVE TESTING FOR CIVIL ENGINEERS & SELF-HEALING &
INTELLIGENT MATERIALS(INDTCE&SHIM, 2019).

[15]Gate-controllable Spin Splitting and Giant Proximity Magnetoresistance in InAs Induced by a
Magnetic (oral), Anh Le Duc , Kosuke Takiguchi , Takahiro Chiba , Tomohiro Koyama , Daichi Chiba ,
Masaaki Tanaka: 2019 MRS FALL MEETING&EXHIBIT.

[16]New Modification Method of Sugar Chain on Graphene FET for Selective Detection of Virus
(poster), K. Yamamoto, T. Ono, N. Miyakawa, Y. Kanai, T. Koyama, M. Tanioku, S.Ushiba, A.Shinagawa,
K. Inoue, Y. Watanabe, S. Nakakita, T. Kawahara, Y. Suzuki, M. Kimura, D. Chiba, and K. Matsumoto:
WINDS2019.
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[1]CoFeB/MgO-bhased magnetic tunnel junction directly formed on a flexible substrate, Shinya Ota,
Masaki Ono, Hiroki Matsumoto, Akira Ando, Tsuyoshi Sekitani, Ryuhei Kohno, Shogo Iguchi, Tomohiro
Koyama, Daichi Chiba: APPLIED PHYSICS EXPRESS, 12 (5) (2019) .

[2]Long-Term Implantable, Flexible, and Transparent Neural Interface Based on Ag/Au Core-Shell
Nanowires, Teppei Araki, Fumiaki Yoshida, Takafumi Uemura, Yuki Noda, Shusuke Yoshimoto, Taro
Kaiju, Takafumi Suzuki, Hiroki Hamanaka, Kousuke Baba, Hideki Hayakawa, Taiki Yabumoto, Hideki
Mochizuki, Shingo Kobayashi, Masaru Tanaka, Masayuki Hirata, Tsuyoshi Sekitani: Advanced
Healthcare Materials, 8 (2019) 1900130.

[3]Non-contact Laser Printing of Ag Nanowire-based Electrode with Photodegradable Polymers, Teppei
Araki, Jaap M J den Toonder, Katsuaki Suganuma, Takafumi Uemura, Yuki Noda, Shusuke Yoshimoto,
Shintaro Izumi, Tsuyoshi Sekitani: Journal of Photopolymer Science, Technology, 32 (3) (2019) 429.

[4]Highly-ordered Triptycene Modifer Layer Based on Blade Coating for Ultrafexible Organic
Transistors, Masaya Kondo, Takashi Kajitani, Takafumi Uemura, Yuki Noda, Fumitaka Ishiwari, Yoshiaki
Shoji, Teppei Araki, Shusuke Yoshimoto, Takanori Fukushima, Tsuyoshi Sekitani: Scientific Reports, 9
(2019) 9200.

[5]Fine Printing Method of Silver Nanowires Electrodes with Alignment and Accumulation, Ashuya
Takemoto, Teppei Araki, Yuki Noda, Takafumi Uemura, Shusuke Yoshimoto, Robert Abbel, Corne
Rentrop, Jeroen van den Brand, Tsuyoshi Sekitani: Nanotechnology, 30 (37) (2019) 37LT03.

[6]An ultraflexible organic differential amplifier for recording electrocardiograms, Masahiro Sugiyama,
Takafumi Uemura, Masaya Kondo, Mihoko Akiyama, Naoko Namba, Shusuke Yoshimoto, Yuki Noda,
Teppei Araki, Tsuyoshi Sekitani: Nature Electronics, 2 (2019) 351-360.

[7]Evaluating intrinsic mobility from transient terahertz conductivity spectra of microcrystal samples of
organic molecular semiconductors, H. Yada, H. Sekine, T. Miyamoto, T. Terashige, R. Uchida, T. Otaki, F.
Maruike, N. Kida, T. Uemura, S. Watanabe, T. Okamoto, J. Takeya, H. Okamoto: Applied Physics Letters,
115 (2019) 143301.

[8]Orientation analysis of pentacene molecules in organic field-effect transistor devices using
polarization-dependent Raman spectroscopy, Bishwajeet Singh Bhardwaj, Takeshi Sugiyama, Naoko
Namba, Takayuki Umakoshi, Takafumi Uemura, Tsuyoshi Sekitani, Prabhat Verma: Scientific Reports, 9
(2019) 15149.

[9]Ultralow-Noise Organic Transistors Based on Polymeric Gate Dielectrics with Self-Assembled
Modifiers, M. Kondo, T. Uemura, F. Ishiwari, T. Kajitani, Y. Shoji, M. Morita, N. Namba, Y. Inoue, Y.
Noda, T. Araki, T. Fukushima, T. Sekitani: ACS Appl. Mater. Interfaces, 11 (44) (2019) 41561-41569.

[10]Flexible CoFeB/MgO-based magnetic tunnel junctions annealed at high temperature (>350 °C),
Shinya Ota, Akira Ando, Tsuyoshi Sekitani, Tomohiro Koyama, Daichi Chiba: Applied Physics Letters,
115 (2019) 202401.

[11]Wireless Monitoring Using a Stretchable and Transparent Sensor Sheet Containing Metal Nanowires,
Teppei Araki, Takafumi Uemura, Shusuke Yoshimoto, Ashuya Takemoto, Yuki Noda, Shintaro Izumi,
Tsuyoshi Sekitani: Advanced Materials, 32 (2019) 1902684.

[12]Imperceptible Magnetic Sensor Matrix System Integrated with Organic Driver and Amplifier
Circuits, M. Kondo, M. Melzer, D. Karnaushenko, T. Uemura, S. Yoshimoto, M. Akiyama, Y. Noda, T.
Araki, O. G. Schmidt, T. Sekitani: Science Advances, 6 (4) (2020) eaay6094.

[13]Probing Inter-Molecular Interactions of Dinaphthothienothiophene (DNTT) Molecules in a Transistor
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Device Using Low-Frequency Raman Spectroscopy, Bishwajeet Singh Bhardwaj, Rhea Thankam Sam,
Takayuki Umakoshi, Naoko Namba, Takafumi Uemura, Tsuyoshi Sekitani, Prabhat Verma: Applied
Physics Express, 13 (2020) 022010.

[14]Noise Evaluation System for Biosignal Sensors Using Pseudo-Skin and Helmholtz Coil, Misaki
Inaoka and  Shintaro Izumi and  Shusuke Yoshimoto and Toshikazu Nezu and  Yuki Noda, Teppei
Avraki, Takafumi Uemura, Tsuyoshi Sekitani: 13th International Symposium on Medical Information and
Communication Technology, ISMICT 2019, Oslo, Norway, May 8-10, 2019, IEEE Xplore (2019) .

[15]Formation of crystallographically oriented metastable Mg1.8Si in Mg ion-implanted Si, .
Kobayashi, M. Naito, K. Sudoh, A.Gentils, C. Bachelet, J. Bourcois: Cryst. Growth Des., 19 (12) (2019)
7138-7142.

[16]Study on energy level bending at heterojunction of solution-processed phthalocyanine thin film and
n-Si by Kelvin probe force microscopy, R. Ishiura, A. Fujii, M. Arita, K. Sudoh, M. Ozaki: Organic
Electronics, 78 (2020) 105599.

[17]Rapid Improvements in Charge Carrier Mobility at lonic Liquid/Pentacene Single Crystal Interfaces
by Self-Cleaning, Yusuke Morino, Yasuyuki Yokota, Hisaya Hara, Ken-ichi Bando, Sakurako Ono,
Akihito Imanishi, Yugo Okada, Hiroyuki Matsui, Takafumi Uemura, Jun Takeya, Ken-ichi Fukui: Phys.
Chem. Chem. Phys., 22 (11) (2020) 6131-6135.

E R

[1]Low Noise Biomonitoring with Ultra Flexible Organic Differential Amplifier (invited), Takafumi
Uemura, Masahiro Sugiyama, Masaya Kondo, Mihoko Akiyama, Naoko Namba, Shusuke Yoshimoto,
Yuki Noda, Teppei Araki, Tsuyoshi Sekitani: 8th imec Handai International Symposium.

[2]Sustainable Society Created by Flexible Electronics (invited), Takafumi Uemura: TSUKUBA
CONFERENCE, Emerging-electronics innovation for SDGs: Toward synergy among young researchers.

[3]Patch-Type Biosignal Monitoring System Based on Flexible Electronics (invited), Takafumi Uemura
and Tsuyoshi Sekitani: The Society for Biotechnology, International Symposium.

[4]Ultraflexible Biosignal Monitoring System Based on Organic Thin-Film Transistors (invited),
Takafumi Uemura and Tsuyoshi Sekitani: SPIE Organic Photonics + Electronics.

[5]Low-noise electrocardiogram recording with flexible organic differential amplifier (oral), Masahiro
Sugiyama, Takafumi Uemura, Masaya Kondo, Mihoko Akiyama, Naoko Namba, Tsuyoshi
Sekitani: 10th International Conference on Molecular Electronics & BioElectronics (M&BE10).

[6]Ag-Nanowire-Based Stretchable Electrodes Improved in Migration Durability for Long Therapeutic
Bio-Applications (invited), Teppei Araki, Takafumi Uemura, Shusuke Yoshimoto, Yuki Noda, Shintaro
Izumi, Tsuyoshi Sekitani: The 10th International Conference on Materials for Advanced Technologies
(ICMAT 2019), Sym T-05, Singapore, Singapore, 2019.6.25.

[7]Transparent and Stretchable Electrodes for Long Therapeutic Bio-Applications (invited), Teppei Araki,
Takafumi Uemura, Shusuke Yoshimoto, Yuki Noda, Shintaro Izumi, Tsuyoshi Sekitani: The 36th
International Conference of Photopolymer Science and Technology (ICPST 2019).

[8]Ultraflexible Ferroelectric P(VDF:TrFE) Sensors (poster), Esther Karner-Petritz, Andreas Petritz,
Takafumi Uemura, Naoko Namba, Teppei Araki, Barbara Stadlober, aTsuyoshi Sekitani: 10th
International Conference on Molecular Electronics and BioElectronics (M&BE10).

[9]Ultrathin and Transparent Printed Organic Electrochemical Transistors (poster), Ashuya Takemoto,
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Teppei Araki, Yuki Noda, Takafumi Uemura, Tsuyoshi Sekitani: 10th International Conference on
Molecular Electronics and BioElectronics (M&BE10).

[10]Multifunctional Ultraflexible P(VDF:TrFE) Nanogenerators with Organic Rectifying Circuits for
Energy Harvesting and Tactile Sensing (poster), Andreas Petritz, Esther Karner-Petritz, Takafumi
Uemura, Naoko Namba, Teppei Araki, Barbara Stadlober, Tsuyoshi Sekitani: 10th International
Conference on Molecular Electronics and BioElectronics (M&BE10).

[11]Noise Evaluation System for Biosignal Sensors Using Pseudo-Skin and Helmholtz Coil (oral), Misaki
Inaoka, Shintaro Izumi, Shusuke Yoshimoto, Toshikazu Nezu, Yuki Noda, Teppei Araki, Takafumi
Uemura, Tsuyoshi Sekitani: 13th International Symposium on Medical Information and Communication
Technology, ISMICT 2019.

[12]Ultraflexible Organic Differential Amplifier for Low-Noise Biosignal Monitoring (invited), Takafumi
Uemura and Tsuyoshi Sekitani: International Conference on Electronics Packaging (ICEP2019).

[13]Ultraflexible Amplification Circuits for Imperceptible Brain Monitoring System (invited), Takafumi
Uemura and Tsuyoshi Sekitani: 2019 International Symposium on VVLSI, Design, Automation and Test.

[14]Brain-implanted flexible and stretchable integrated circuit system for comprehensively monitoring
brain activities from cerebral cortex to deep brain regions (invited), Tsuyoshi Sekitani: 2019 MRS Spring
Meeting EP04: Soft and Stretchable Electronics -From Fundamentals to Applications-.

[15]Application of Flexible Devices for Monitoring Cranial Nerve Activities (invited), Tsuyoshi Sekitani:
Advanced Environmental, Chemical, and Biological Sensing Technologies XV, SPIE Defense +
Commercial Sensing.

[16]Multifunctional Ultraflexible P(\VVdf-Trfe) Transducers with Organic Rectifying Circuits for Energy
Harvesting and Tactile Sensing (poster), Andreas PETRITZ, Esther KARNER-PETRITZ, Takafumi
UEMURA, Naoko NAMBA, Teppei ARAKI, Barbara STADLOBER, Tsuyoshi SEKITANI: The 23rd
SANKEN International Symposium, The 18th SANKEN Nanotechnology International Symposium,
Scientific and Industrial Research for Space Age.

[17]Ultraflexible Ferroelectric P(\Vdf:Trfe) Sensors (poster), Esther KARNER-PETRITZ, Andreas
PETRITZ, Takafumi UEMURA, Naoko NAMBA, Teppei ARAKI, Barbara STADLOBER, Tsuyoshi
SEKITANI: The 23rd SANKEN International Symposium, The 18th SANKEN Nanotechnology
International Symposium, Scientific and Industrial Research for Space Age.

[18]Fabrication and Electrical Transport Properties of Gold Nanowire Passivated with Self-Assembled
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T. Kasuga, K. Uetani, H. Koga, M. Nogi: The 23rd SANKEN International Symposium, The 18th
SANKEN Nanotechnology The 23nd SANKEN International Symposium, The 18th SANKEN
Nanotechnology International Symposium.

[9]From ground to space: Performance enhancement of heat transfer cellulose (poster), K. Uetani, S.
Izakura, K. Kasuya, H. Koga, M. Nogi: The 23rd SANKEN International Symposium, The 18th
SANKEN Nanotechnology The 23nd SANKEN International Symposium, The 18th SANKEN
Nanotechnology International Symposium.

[10]Characterization of nanopaper capacitors and humidity sensors for green sensor networks (oral), T.
Kasuga, H. Yagyu, K. Uetani, H. Koga, M. Nogi: ACS Spring 2020 National Meeting & Exposition.
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[1]Planarization mechanism for 6H-SiC (0001) Si-faced surfaces using electrochemical reactions, K.
Imamura, T. Akai, H. Kobayashi: Mater. Res. Express, 6 (2019) 055906-1-7.

[2]Surface structure chemical transfer method to fabricate low reflectance multi-crystalline Si wafers
produced with fixed abrasive machining technology, S. Kunieda, K. Imamura, H. Kobayashi: AIP Adv., 9

(2019) 055224-1-6

[3]Black silicon — correlation between microstructure and Raman scattering, S. Jurecka, E. Pincik, K.
Imamura, T. Matsumoto, H. Kobayashi: J. Electr. Eng., 70 (7S) (2019) 58-62.

[4]10n KCN treatment effects on optical properties of Si-based bilayers, J. Mullerova, E. Pincik, M.
Kralik, M. Hola, M. Takahashi, H. Kobayashi: J. Electr. Eng., 70 (7S) (2019) 77-82.
[5]0ral administration of Si-based agent attenuates oxidative stress and Ischemia-reperfusion injury in a
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rat model: A novel hydrogen administration method, M. Kawamura, R. Imamura, Y. Kobayashi, A.
Taniguchi, S. Nakazawa, T. Kato, T. Namba-Hamano, T. Abe, M. Uemura, H. Kobayashi and N.
Nonomura: Front. Med., 7 (95) (2020) 1-10.

E R
[1]Improvement of cyclability of Si swarf-graphite composite anode for Li ion batteries (invited), T.
Matsumoto, H. Kobayashi: 8th Annual World Congress of Advanced Materials-2019.

[2]Properties of Si-based agent and its medical effects (invited), H. Kibayashi: Progress in Applied
Surface, Interface and Thin Film Science Solar Renewable Energy News (SURFINT — SREN VI).

[3]Fabrication of Si-based agent with high hydrogen generation ability and its application to living bodies
with high hydrogen generation ability and its application to living bodies (invited), Y. Kobayashi, H.

Kobayashi: Progress in Applied Surface, Interface and Thin Film Science Solar Renewable Energy News
(SURFINT — SREN V1).
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B A LA, BRI bR £, 254 (2019), 2-7.

=
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TRFEMM Y = R OB FEEN R, A, CMC AR, (11-19) 2019.

[20%5 2 7 BAP Rt OME, 258, SUSOOHT. AT, 4 oV 3 COIRAmORIG
AT = X LRI & AL DO (B IIGR)" ) F U LA A BHO ST, fRT & SR,
IAAfE S, B b2, (146-154) 2019.

[3]The increase of the reactivity of molecular hydrogen with hydroxyl radical from the gas phase versus
and aqueous environment: Quantum chemistry and transition state-theory calculations, Computational
Science and Its Applications “Computational Science and its Application”, /Nk Y, /INRIKHE,
Springer, (450-459) 2019.

[4]Si nanopowder for photoluminescence and hydrogen generation materials (T. Onishi)“Theoretical
Chemistry for Advanced Materials”, /INMA&HE, /MK, Springer Nature, (353-382) 2020.
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[3] TEIWNEFEFHRE] X— 2 Y IR OB SUTIEHREA], FifE 2019-204864

[4] TEINFFEFHRE] PR TR O T-B5 SUTIEHFA, RFfE 2019-212973

[5] TEINFFFFHIRE) FREFEGHZ ORE S L IR O TR SUTIRHAI, R 2019-212974
[6] TEIPRFRFHIBR) 9 2 3T 5 DHRRED T B IFIRHEFA, FihE 2019-116294

[7] TEIPNRERFHIE) — HER O PBA SUTIAH, H#RE 2019-147016

[8] TEINFFFFHIE] HEAAZ b T MEO T XITIAFA, FFiE 2019-212971

[9] TEIWASFRFHIE FElEka™E o TP SUTTIGHRA, FifH 2019-210724

— 191 —



[10] TIEIPNAFFFHRE) HE PR R (21 O BT O TP SUITRIRA, FFiE 2019-213066
[11] TEIPWNERFHIRE) BIEIZ O P B I3 weAl, e 2019-212972
[12] TEINFRFHRE) S50 O st 51k, FelE 2020-000601
[13] TEPNFFEFHRE ) EEE D TB5 SUITEEEHA, FrRd 2019-213067
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ORE I, )V F U LA LU EMAN, KOV F U LA 4B, FiFE 2020-002263

[15] TENFFEFHERE] BHEHASY b7 SIEO T IR Al, FHiE 2019-010031

[16] [EBRRFFHRE] S50 & O o fdst 51k, PCT/IP2019/046828

[17] TEBRFFHRER) BfE A b L ASERT 2 R EO T X I3in#A], PCT/IP2019/022558
[18] TEIPAFFFHIRE ] A O &7k, FelE 2020-000601 (HifE A 2020 451 H 7 A)
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[24] THEINFFFFAR) KBUAEH M OF oG HE, I ONIKERSE 1, FB3 2020-007310
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ERSBOMBER. ERMTSORELZER

IR Progress in Applied Surface, Interface and Thin Film Science Solar Renewable
Energy News (SURFINT - SREN VI) (B Z B E)

EANES
S L T 6 11
R PG AL e 2 1
BASFEAL

it (H5R) ERTKEREZM L LTOI Y avF 2 R x— Lzl ik
INBR A

it (H5R) Fem - FETEOHIE &I RS S S Y 2 KEGE R O R
BE  #ih

A () B arT 7 AF xR RNy v _X— 3 VIEOR
Bk, A5 RET7T7 vl ar KEEmOUE

&+ (B5) Hydrogen Generation Reaction of Si-based Agents with Alkaline Solutions towards
S | Its Application in Medical Fields

— 192 —



Bt () v arFl R EKE DRI L BDIKREIA & ZIUTHE D FmIREZL(L
INFIE

B+ (B5) U 3 UBIHFI D DOKFEIA DRSS T A REAFNE & ORRERRE

Hil ZEB

B2 &

BT 0 TH
FAEWFIE (A)  RNAKEREZAREE T 5V ) a Uik oL e Re 15,990
AN X LT DAL DR

A

N N5 (EHF) BlEiEm ARSI X D A= R—AARAD 21,229
FEAE Bk

N N5 HRERBAFE Aok mVKFEREREEZHTH VU a8 4,000
EgEt % — AMED OAIRLE | BEA N L APER B OB IE
FE U U AT 2 ik i 1) 4 14
A=E/A NN =2 ]
AL TR FB R — X
IR FE

AR Rz TKA (A#MHIE HiT 2 BERBEAD DD 0T I — 5,000
A) DOWFSE - BRI Bh 2

REFHE

VN N5 MABHRRTF 2 =0 25 7 ) no—2 RERGIRLEE B 20,000
RN

AN (21403 IR A RH I NS B B i R L [ 750

AN (21403 IR A RH I NS B B i R L [ 750

EFERFZE

VN N5 H# bk st D= IR S NSV 11 (Nl =5 b Y 115 0

VN N5 RAEAEAR 2o ) a L) arhbDOKERE L ZFDEZRN 1,200
N H

AN LV R ATy XU V) a BRI KFERE L F DI 2,400
E=LiN

s ~N— FARHf 0 5

IR

[1]Diffusionless isothermal omega transformation in titanium alloys driven by quenched-in compositional
fluctuations, M. Tane, H. Nishiyama, A. Umeda, N.L. Okamoto, K. Inoue, M. Luckabauer, Y. Nagai, T.
Sekino, T. Nakano, T. Ichitsubo: Phys. Rev. Materials, 3 (4) (2019) 043604.

[RIEGHRME A D SR O XFUES) 7 7 7 5 —IZ RIETHERBL AL, SRR E LU
SEMERGPEORRE, ZAR IEFN: $k &4, 105 (11) (2019) 1080-1089.

[3]Low-Dimensional Carbon and Titania Nanotube Composites via Solution Chemical Process and Their
Nanostructural and Electrical Properties for Electrochemical Devices, S. Eom, S. H. Cho, T. Goto, M. P.
Chun, T. Sekino: ACS Appl. Nano Mater., 2 (10) (2019) 6230-6237.

[4]Pyroelectric power generation from the waste heat of automotive exhaust gas, J. Kim, S. Yamanaka, I.
Murayama, T. Katou, T. Sakamoto, T. Kawasaki, T. Fukuda, T. Sekino, T. Nakayama, M. Takeda, M.
Baba, H. Tanaka, K. Aizawa, H. Hashimoto, Y. Kim: Sustain. Energy Fuels, 4 (2020) 1143-1149.

[5]Ti and TiC co-toughened Al,O3 composites by in-situ synthesis from reaction of Ti and MWCNT, S.
Shi, T. Sekino, S. Cho, T. Goto: Mater. Sci. Eng. A, 777 (2020) 139066.

[6]Microstructure investigation and multicolor upconversion in Yb*/Ln** (Ln = Er/Tm/Ho) ions doped
alpha-Sialon, S H. Jeong, Y K. Kshetri, S H. Kim, S H. Cho, S W. Lee: Prog. Nat. Sci.: Mater. Int., 29 (5)
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(2019) 549-555

[7]UV treatment improves the biocompatibility and antibacterial properties of crystallized nanostructured
titanium surface, M. Hatoko, S. Komasa, H. Zhang, T. Sekino, J. Okazaki: Int. J. Mol. Sci., 20 (23) (2019)
5991.

[8]Effect of mussel adhesive protein coating on osteogenesis in vitro and osteointegration in vivo to
alkali-treated titanium with nanonetwork structures, D. Yin, S. Komasa, S. Yoshimine, T. Sekino, J.
Okazaki: Int. J. Nanomedicine, 14 (2019) 3831-3843.

[9]Formation of Hydroxyapatite Crystals from Octacalcium Phosphate with Incorporated Succinate lon
under Hydrothermal Conditions, T. Yokoi, T. Goto, S. Kitaoka: Chem. Lett., 48 (8) (2019) 855-858.

[10]Nanocomposite microstructures dominating anisotropic elastic modulus in carbon fibers, M. Tane, H.
Okuda, F. Tanaka: Acta Mater., 172 (2019) 200-201.

E R

[1]Underlying deformation mechanism for high energy absorption capability in porous magnesium with
oriented pores: A crystal plasticity finite element study (oral), T. Mayama, M. Tane, Y. Tadano: 6th
International Conference on Material Modelling.

[2]Micromechanics-based extraction of single-crystalline elastic constants from polycrystalline samples:
Application to Ti and Mg alloys (oral), M. Tane: European congress and exhibition on advanced materials
and processes (EUROMAT 2019).

[3]Diffusionless isothermal omega transformation in titanium alloys: Thermodynamics and kinetics of
displacive phase transition driven by quenched-in compositional fluctuations (invited), M. Tane, N.L.
Okamoto, K. Inoue, M. Luckabauer, Y. Nagai, T. Sekino, T. Nakano, T. Ichitsubo: Summit of Materials
Science 2019 and GIMRT User Meeting 2019.

[4]Design of Alumina/Titanium Composites and their Multifunctions with Room-temperature Crack
Healing (oral), S. Shi, S H. Cho, T. Goto, T. Sekino: The 44th International Conference and Exposition on
Advanced Ceramics and Composites (ICACC 2020).

[5]Development of Low-dimensional Carbon and Titania Nanotube Nanohybrids and Their
Physicochemical Properties (plenary), S. Eom, T. Goto, S. H. Cho, T. Sekino: The 21st International
Symposium on Eco-materials Processing and Design (ISEPD2020).

[6]Removal of Co?*, Zn?* and Sr?* from Aqueous Solution by Sorption on Titania Nanotubes (invited), T.
Goto, S H. Cho, T. Sekino: The 21st International Symposium on Eco-materials Processing and Design
(ISEPD2020).

[7]Effect of Hydrogen Peroxide Treated Concentration on Structure and Photocatalytic Activity of Titania
Nanotubes (poster), Y. Kondo, T. Goto, S. H. Cho, H. Nishida, T. Sekino: The 21st International
Symposium on Eco-materials Processing and Design (ISEPD2020).

[8]Surface morphology modification of Al,Os/Ti composites for adding photocatalytic activity (poster), S.
Shi, S H. Cho, T. Goto, T. Sekino: The 21st International Symposium on Eco-materials Processing and
Design (ISEPD2020).

[9]Synthesis and Properties of Conductive Polymer Immobilized Titania Nanotubes (oral), K. Tsukatani,
S. Tsukuda, T. Goto, S H. Cho, T. Sekino: The 36th International Japan-Korea Seminar on Ceramics (J-K
Ceramics 36).

[10]Low-temperature Sintering Process of Bioactive Glass Nanoparticles via Biomimetic Route (oral), .
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Seo, T. Goto, S H. Cho, T. Sekino: The 36th International Japan-Korea Seminar on Ceramics (J-K
Ceramics 36).

[11]Cation Sorption on Titania Nanotubes from Aqueous Solution (invited), T. Goto, S H. Cho, T. Sekino:
The 36th International Japan-Korea Seminar on Ceramics (J-K Ceramics 36).

[12]Design and Fabrication of Multi-functional Ceramic/Metal Composites (plenary), S. Shi, S H. Cho, T.
Goto, T. Sekino: 2019 International Conference on “Physics and Mechanics of New Materials and Their
Applications” (PHENMA 2019).

[13]Nano-hybridization of Titania Nanotubes using Facile In-situ Solution-based Process and Their
Structures and Functions (invited), K. Tsukatani, S H. Eom, S. Tsukuda, T. Goto, S H. Cho, T. Sekino:
The 13th Pacific Rim Conference of Ceramic Societies (PACRIM 13).

[14]Effect on photocatalytic activity of applying transition metal addition and chemical treatment to
titania nanotubes (oral), Y. Kondo, T. Goto, S H. Cho, H. Nishida, T. Sekino: The 13th Pacific Rim
Conference of Ceramic Societies (PACRIM 13).

[15]Thermal Treatment Effect on Peroxo-lepidocrocite Titanate Nanotube and its Photocatalytic Activity
(oral), H S. Park, T. Goto, S H. Cho, T. Sekino: The 13th Pacific Rim Conference of Ceramic Societies
(PACRIM 13).

[16]Microstructure and Ferroelectric Properties of Barium Titanate Prepared by Liquid Phase Method
(poster), C. Kako, H. Hashimoto, T. Goto, S H. Cho, T. Sekino: The 13th Pacific Rim Conference of
Ceramic Societies (PACRIM 13).

[17]Surface morphology modification of Al,Os/Ti composites for adding photocatalytic activity (poster),
S. Shi, S H. Cho, T. Goto, T. Sekino: The 13th Pacific Rim Conference of Ceramic Societies (PACRIM
13).

[18]Synthesis of morphology-controlled hydroxyapatite and its application as carrier for photocatalyst
(invited), T. Goto, S H. Cho, C. Ohtsuki, T. Sekino: The 13th Pacific Rim Conference of Ceramic
Societies (PACRIM 13).

[19]Nano-hybridization of Structure and Function Tuning of Titania Nanotubes for Environmental and
Biomedical Applications (oral), T. Sekino: The 3rd A3 Foresight Symposium on Organic/Inorganic
Nanohybrid Platforms for Precision Tumor Imaging and Therapy.

[20]The Formation of Nano-Porous Structure on Al,OsBased Composites for Photocatalytic Application
(oral), S. Shi, T. Sekino: The 3rd A3 Foresight Symposium on Organic/Inorganic Nanohybrid Platforms
for Precision Tumor Imaging and Therapy.

[21]Synthesis and Properties of Low-dimensional Titania Nanotube/Polyaniline Nanohybrids by In-situ
Photo-polymerization (invited), K. Tsukatani, S. Tsukuda, T. Goto, S H. Cho, T. Sekino: The 2nd Global
Forum on Advanced Materials and Technologies for Sustainable Development (GFMAT-2) and the 4th
International Conference on Innovations in Biomaterials, Biomanufacturing, and Biotechnologies (Bio-4).

[22]Low-temperature Sintering Process of Bioactive Glass Nanoparticles Under Hydrothermal Conditions
(invited), Y. Seo, T. Goto, S. Chou, T. Sekino: The 2nd Global Forum on Advanced Materials and
Technologies for Sustainable Development (GFMAT-2) and the 4th International Conference on
Innovations in Biomaterials, Biomanufacturing, and Biotechnologies (Bio-4).

[23]Nano-hybridization of Titania Nanotubes and Their Photochemical and Physicochemical
Multifunctions (plenary), K. Tsukatani, S H. Eom, S. Tsukuda, S H. Cho, T. Goto, S W. Lee, T. Sekino:
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The 5th Global Congress & Expo on Materials Science & Engineering (5th GCEMSE-2019).

[24]Room-Temperature Crack Healing and Properties Recovery for Ti-dispersed Al,O3z-based
Multifunctional Ceramic Composites (poster), S. Shi, T. Goto, S. H. Cho, T. Sekino: The 5th Global
Congress & Expo on Materials Science & Engineering (5th GCEMSE-2019).

[25]Study on Synthesis and Characterization of Lepidocrocite-type Titanate using Peroxo Titanium
Complex lon as a Precursor for Low Alkali Bottom-up Approach (poster), H S. Park, T. Goto, S H. Cho,
T. Sekino: The 5th Global Congress & Expo on Materials Science & Engineering (5th GCEMSE-2019).

[26]Sorption properties of Co?* and Zn?* on Titania Nanotubes Synthesized by Solution Processing
(poster), T. Goto, S H. Cho, T. Sekino: The 5th Global Congress & Expo on Materials Science &
Engineering (5th GCEMSE-2019).

[27TRoom-temperature crack healing and properties recovery for Ti-dispersed Al,Os-based ceramic
composites (invited), S. Shi, T. Goto, S. H. Cho, T. Sekino: The 7th International Conference on Self-
Healing Materials (ICSHM2019).

[28]Nano-hybridization of titania nanotubes and their photochemical and physicochemical multifunctions
(invited), K. Tsukatani, S H. Eom, S. Tsukuda, T. Goto, S H. Cho, T. Sekino: E-MRS 2019 Spring
Meeting and IUMRS - ICAM International Conference on Advanced Materials.

[29]Synthesis and Properties of Titania Nanotube/Polyaniline Nanohybrids (oral), T. Sekino, K.
Tsukatani, T. Goto, S H. Cho, S. Tsukuda: ENHANCE Workshop & School 2019: International
Symposium on Energy Harvesting Materials & Devices.

[30]A Study on Synthesis and Characterization of Lepidocrocite-type Layered Titanate using Peroxo
Titanium Complex lon as a Precursor for Low Alkali Bottom-up Approach (oral), H S. Park, T. Sekino:
ENHANCE Workshop & School 2019: Materials for Sustainable Energy Harvesting.

[31]Preparation of Lead Zirconate Titanate Stannate Ceramics by Liquid Phase Method (poster), H.
Hashimoto, C. Kako, S. Shi, T. Goto, S H. Cho, S. Yamanaka, J Y. Kim, Y H. Kim, T. Nakayama, T.
Sekino: The 23rd SANKEN International Symposium and The 18th Sanken Nanotechnology
International Symposium.

[32]Synthesis of Octacalcium Phosphate with Fluorescent Properties (poster), T. Yokoi, T. Goto, M. Hara,
T. Seki, M. Kamitakahara, C. Ohtsuki, M. Kawashita: The 4th International Symposium on Creation of
Life Innovation Materials for Interdisciplinary and International Researcher Development (iLIM-4).
[33]Hydroxyapatite mesocrystal formation by hydrothermal treatment of octacalcium phosphate with
incorporated dicarboxylate ions (oral), T. Yokoi, T. Goto, J. Nakamura, C. Ohtsuki, T. Kato, S. Takahashi:
The 13th Pacific Rim Conference of Ceramic Societies.

[34]Electrochemically Assisted Room Temperature Crack Healing of Ceramic Based Composites
(poster), S. Shi, T. Goto, S. H. Cho, T. Sekino: The 23rd SANKEN International Symposium and The
18th Sanken Nanotechnology International Symposium.

[35]Apatote Formation on Titanium Oside-Nano-tubes under a Condition Mimicking Body Fluid (poster),
H. Nishida, T. Goto, S H. Cho, T. Sekino: The 23rd SANKEN International Symposium and The 18th
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RS, HRE

BERALFHTFEC L2 EIRTO X ZBEGEERREEZF >t 7 v 7 ZAEEGMEI ORI, BIE
i, AJE, 77 2B v % —, 90[1] (2020), 11-18.

SYNFEAI YT Iy 7 AREAMEIORIR ~SIRBEHEE B L OOelERERE O B~ i

— 196 —



5257, BA%F

KRt

fLFCLAR—§F, BHARZ 7487 2 v 7 A2, 38[1] (2020), 15-20.

[1] TENEFFERE] H 7 ARSI O oS 515, 2019-200776

[2] TEINFFEFHRE T T AEER KR OZ ORGET714, 2019-200777

[3] TEIPNERFFHRE) 22467 L 2 =7 L&A, 2020-059958

ERSBOMBER. ERMTSORELZR

EZI
B &7
B &7
B &7
B &5
B &5
B &5
B &7
B &7
B &7
B &7
B &7
B &7

B &5
B &7

B &5
B &7

B &7
B &7
B &7
B &7
B &7
3

CHO

EF
i
i
i
i
fik
fik
fik
fik
fik
fik
fik
fik

=3
f
=3
f

=3
f
=3
f

ik
ik
ik
ik
ik
ZALAM

Sunghun

Materials Transactions (%7 2s &)

Journal of Silicate Based and Composite Materials (fi 7 &)

High Temperature Materials and Processes ([EFsfREZ )

The 36th Korea-Japan International Seminar on Ceramics (fl#%Z: B)

The 13th Pacific Rim Conference on Ceramic and Glass Technology (PacRim 13)
(FAIT£B)

5th Global Congress & Expo on Materials Science & Engineering (GCEMSE-
2019) (=B Z B R)

The 2nd international symposium on innovation in materials processing
(ISIMP2019). (EEET R3A ¥ U —FH)

Materials Challenges in Alternative and Renewable Energy 2019 (MCARE2019)
(EBET FAA U —FR)

The 2nd Global Forum on Advanced Materials and Technologies for Sustainable
Development (GFMAT-2) (3 > R Y 7 AFEITER)

The International Symposium on Eco-Materials Processing and Design (ISEPD
2020) (H#HEZEE - WEER)

The 43th International Conference & Exposition on Advanced Ceramics &
Composites (ICACC) (3 v R 7 LRIFATER)

The 15th International Ceramics Congress (CIMTEC2020) (v > R 7 LEEET
Roog Y —FH)

The International Symposium on Hybrid Materials and Processing (HyMaP 2020)
(FAIT£B)

The 8th International Congress on Ceramics (ICC8) (v v R 7 LRISEITER)
The 6th International Conference on Competitive Materials and Technology
Processes (IC-CMTP6) (#1##Z &)

The 37th Korea-Japan International Seminar on Ceramics (fl#%Z: B)

13th International Conference on Ceramic Materials and Components for Energy
and Environmental Applications (CMCEE-2020) (3> R Y U LAEEZER)

The International Symposium on Novel and Nano Materials 2020 (16th ISNNM)
(EBET FAA P —FR)

7th International Solvothermal Hydrothermal Association Conference 2020 (7th
ISHA2020) ([EIEET K31 1) —FR)

The International Symposium on Eco-Materials Processing and Design (ISEPD
2021) (HEHZER)

The International Conference on Advanced Materials (IUMRS-ICAM2021) (2>
R LETEER)

The 14th Pacific Rim Conference on Ceramic and Glass Technology
(PACRIM2021) (3> RY v AETEER)

The International Symposium on Eco-Materials Processing and Design (ISEPD
2021) (EE=ZEH)

The International Symposium on Eco-Materials Processing and Design (ISEPD
2021) (EEZEH)

— 197 —



A AL B4 2019 AERKIEEH RS

A AL B4 2020 4EREMIEEH RS
AARIEXEE 172 B2 3T MEES - RS

H A 2 M&M2019 A% v 7 7 L &

Woml =T UTN e Ty TV r—ar s T IS —
1A FY BV HRABELU VU SIZET A VR Y T A
2019 - T I v I ARAMRE

N BELMEZORSA ) RXR=va VAIMEAF I T « TIAT VR 2
[ERR R AT FE S

AAREZ v 7 AfHha 1 EER - SREEEMERT S
B 14 B AARY T I v 7 AW EEE S AR S

2019 4EfF = V=7V kT v AFEFEIF—
BAFI T «TITAT 2V AG2 RS

MR ARG 2019 FFERKFE RS (5 124 [REEBTRS)
AAREZ I v 7 A 2020 F4E2

WIET AT AETHEALTS

KKK FEBE [ R W Fe R —PE R I JE TR e

%25 Bl HART RZ A NS

o5 28 [ R U AR ER S

%558 0] AT T I A MREES 2019 4F Bl I —
F)TI ) aT—TTy NIk —LgFA c WEARRT Ty T — b B —
t3I)—

PESERLE Al B X —RIEFEASST v 7 4 7 iES

RSN
Bt (L) BT & L BaD o BRI KITTIEFE I LU ALIRIND 2
[LEpE= R ey

4
14
14
14
14
14
14
14

2 1
5t
14
2 1
14
71
14
2
14
14
14
14

1

Bt (L) HRURRE AL E AR LT & RN ) U A OWIEERIE R L O E

Ay nEE FPEICRE3 D AFSE

et (L) {EAHERNZ L D IS ENET 2 =7 5 ) F 2 — 7 ORiE R L OOl

AT - TH
0

T N
ik (%) WRIEEEIC L BIERET 4 =7 ) Fa—T =R/~ AT ) o K
e By BRI L AL K OF CO 2> o v i

R &

JEAES BALIRT ) F 2 — T DFRIET 2 —=> 712 £ 5138

SRS

g (S)  BbWRT ) Fa—T OERESET 2 — = I L 5K
ESES {EERE DRI & SR AL

FHERFZE (B)  bee & Ti 8@ B8WTHEBLT 2 " EIRENI E 5 "R 2
%R IEFN Rek L ORI ZEA L

B Emtge I 7 — ISR 2 - EE O R E IR iE &
%R IEFN ke U 72 BRI AN B E O fR

PRERAODTZERA 2 Ti B2l 2 AHA AL RRIZE R L 7o st LR D
%R IEFn A & AR B~ D

FHEE (B)  EBEREA A @A FuXs 787 A hOKBE &
ik L PERAM

S FEITAE
SRS AAZENIRBL S (4 EEAPEHR L OWpPERRE, I A0k
W FEeEh ) o A 5 P B BF I B 2 AT SE B A -
R T MPERLE &y B OV E TS
FOBER I 35 1T 2 B 7 72 e B -
SRS (NEDO) [ESZhFgEb%  NEDO SGEMsE 7w 7' F L/ = 31

— 198 —

21,840
1,430
3,380
2,860

0

1,560

5,201



BN e — g F— -« REDEMEEMNIE T v 7 F
e & B TR DB B A 7 T K DR
eI B D BN BR %

2R Ef (EWF) Bl i iz Bl DHLEFERL Ty v 7V T Dk 12,194
HEAE FE S L AR & OFEES
Rk MR KPRTF WFTEHELE - HAX YIS DTS D~T v td# 1,475

PESFEAETS APJEHEERR B RRR(EM@IRFE =T v = AT
e 7uY=r Mt BEEOERK
£

REHFMNE
ESES A= b — REEFRER KA ZH] 1,000
BE 1 At B A RprgEET BTk HiE B2 500
BR 1 BRASAEM 3 WFZERT REEER WIH = 100
2 IER NS EE N R 150
AR IERN O ETE N & B 200
% R NISMENEN B A4 M 1,400
% R NASENEN T B SR B 2,970
% R KBRS AREES 5 2 e R 1,000
FEFRIFZE
RHEF 1 Sun Moon University Development of Multifunctional 1,804
Nanomaterials and Processing Technology
for Eco-friendly Materials
ESES HMonELFTEKE ROV a=0 MEAEWRMEIO AR 0
&t
BR 1 HMonELFTEKE ROV a=0 MEAEWRMEIO AR 2,400
L&t
ESE- g NPV =y 7Rt Rkt T Iy ZHPEHIEE T D HH%E 2,400
TayJa— gk
Zan
B MBAEttr—2 2A<7 n— ARR—7 24&JEORIERFSIC 420
U7 AT B9 % JL[RINFSE
2 IER WUt 1R FRARAE D BEMELR BT 1,000
Setin AR BT 5T 0 B
R 7T

[1]Large-Scale and Galvanic Replacement Free Synthesis of Cu@AgCore-Shell Nanowires for Flexible
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[3]Microstructure and mechanical properties of sintered Ag particles with flake and spherical shape from
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[4]Thermal shock reliability of a GaN die-attach module on DBA substrate with Ti/Ag metallization by
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joon Lee, Zheng Zhang, Yukiharu Kimoto, Tohru Sgahara and Katsuaki Suganuma: Microelectronics
Reliability, 100-101 (2019) (2019) 113380.

[17]Effect of polyol synthesis on sintering of microsized Ag particles, Jeyun Yeom, Zheng Zhang, Cai-Fu
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in harsh thermal environments (oral), Dongjin Kim, Chuantong Chen, Shijo Nagao and Katsuaki
Suganuma: International Conference on Electronic Packaging Technology 2019 (ICEPT2019).

[3]Fabrication of Oxide Nano-Structured Sensor Device for Low-Molecule Gas Sensor (oral), Tohru
Sugahara, Leila Alipour, Yukiko Hirose, Jun-ichi Nakamura, Hironobu Ono, Nobuyuki Harada, Katsuaki
Suganuma: MRS Fall meeting 2019.

[4]Gas Sensors Fabrication with Nano-Structure Oxide Synthesized by Metal Organic Decomposition
Method (invited), Tohru SUGAHARA, Yukiko HIROSE, Katsuaki SUGANUMA.: JK-Ceramics 36
(2019).

[5]Fabrication of Oxide Nanostructure Gas Sensor Devises by a Simple Step MOD Method (oral), Tohru
Sugahara, Leila Alipour, Katsuaki Suganuma: GFMAT-2BI0-4-2019.

[6]Fabrication and characterization of nanomaterial-based sensor devices using solution printing method
(invited), Bowen Zhang, Tohru Sugahara, Leila Alipour, Chuantong Chen, Shijo Nagao, Katsuaki
Suganuma: nano M&D Symposium.

[7]Alloying and Embedding of Cu-Core/Ag-Shell Nanowires for Ultra-Stable Stretchable and Transparent
electrodes. (oral), Bowen Zhang, Chuantong Chen, Wanli Li, Katsuaki Suganuma: International
Conference on Flexible and Printed Electronics.

[8]Diffusion behaviors of bonding interface of Bi-Te based thermoelectric materials with electroplated
and sputtered Ni/Au barrier (oral), Yusufu Ekubaru, Tohru Sugahara, and Katsuaki Suganuma: MRS Fall
Meeting 2019.

[9]Fabrication of Oxide Nano-Structure Gas Sensors Synthesized by Metal Organic Decomposition
Method (oral), T. Sugaharal, L. Alipourl, Y. Hirosel, J. Nakamuara2, H. Ono2, N. Harata2, K.
Suganuma: PACRIM13.

[10]Diffusion behaviors of bonding interface of Bi-Te based thermoelectric materials with electroplated

and sputtered Ni/Au barrier (oral), Yusufu Ekubaru, Tohru Sugahara, and Katsuaki Suganuma:
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Xue, Mamoru Fujitsuka, and Tetsuro Majima: ACS Applied Materials & Interfaces, 12 (5) (2020) 5920-
5924,

[15]Enzymatic activation of indolequinone-substituted 5-fluorodeoxyuridine prodrugs in hypoxic cells,
Yota Jiho, Ryohsuke Kurihara, Kiyohiko Kawali, Hisatsugu Yamada, Yoshihiro Uto, Kazuhito Tanabea:
Bioorganic & Medicinal Chemistry Letters, 29 (11) (2019) 1304-1307.

[16]Sulfonated Pyrene as a Photo-Regulator for Single-Stranded DNA Looping, Jie Xu, Shunichi
Miyamoto, Sachiko Tojo, Kiyohiko Kawai: Chemistry A European Journal, 26 (22) (2020) 5075-5084.

E R
[1]Ultrafast laser spectroscopic studies on electron transfer processes of the excited radical ions (plenary),
Mamoru Fujitsuka: International Conference on Photocatalysis and Photoenergy 2019 (ICoPP2019).

[2JULTRAFAST LASER SPECTROSCOPIC STUDIES ON ELECTRON TRANSFER PROCESSES OF
THE EXCITED RADICAL IONS (oral), : OU-CU Bilateral symposium.

[3]Single-Molecule Level Analysis of Nucleic Acids Structure by Controlling the Blinking (oral),
Kiyohiko Kawai, Takafumi Miyata, Naohiko Shimada, Atsushi Maruyama: ISNAC 2019.

[4]DNA Charge Transfer Dynamics Using Single-Molecule Measurement (poster), Shuya Fan, Atsushi
Maruyama, Kiyohiko Kawai: ISNAC 2019.

[5]End-to-End Collision Dynamics of Single-Stranded DNAs Monitored by Sulfonated Pyrene (poster),
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Jie Xu, Shunichi Miyamoto, Sachiko Tojo, Kiyohiko Kawai: ISNAC 2019.

[6]Single-Molecule Level Monitoring of Nucleic Acids Conformational Changes by Controlling the
Fluorescence Blinking Changes by Controlling the Fluorescence Blinking (invited), K. Kawai: ©-System
Figuration European-Japanese Workshop.

iR, R
SR 0T 2 e iR IR E 73 e DFTREBA, 70 GAF9E, B A1 4, 68 (2019), 6-8.
Kinetics of Photo—Induced Reactions at the Single—Molecule Level: The KACB Method, Chemistry A
European Journal, 26 (2020), 7740-7746.
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[1]JRoom-Temperature, Metal-Free, and One-Pot Preparation of 2H-Indazoles through a Mills Reaction
and Cyclization Sequence, Masaru Kondo, Shinobu Takizawa, Yuzhao Jiang, Hiroaki Sasai: Chem. Eur.
J., 25 (2019) 9866-9869.

[2]C-H Triflation of BINOL Derivatives Using DIH and TfOH, Hironobu Nakazawa, Makoto Sako, Yu
Masui, Ryo Kurosaki, Shunya Yamamoto, Toshiyuki Kamei, Toyoshi Shimada: Org. Lett., 21 (2019)
6466-6470.

[3]Exploration of flow reaction conditions using machine-learning for enantioselective organocatalyzed
Rauhut-Currier and [3+2] annulation sequence, Masaru Kondo, H. D. P. Wathsala, Makoto Sako, Yutaro
Hanatani, Kazunori Ishikawa, Satoshi Hara, Takayuki Takaai, Takashi Washio, Shinobu Takizawa,
Hiroaki Sasai: Chem. Commun., 56 (2019) 1259-1262.

[4]Enantioselective One-pot Synthesis of 3-Azabicyclo[3.1.0]hexanes via Allylic Substitution and
Oxidative Cyclization, Bijan Mohon Chaki, Kazuhiro Takenaka, Linpeng Zhu, Tetsuya Tsujihara,
Shinobu Takizawa, and Hiroaki Sasai: Adv. Synth. Catal., 362 (2020) 1537-1547.

EfRaE

[1]Chiral Dinuclear Vanadium Complex-mediated Oxidative Coupling of Resorcinols (poster), Makoto
Sako, Takanori Aoki, Nadine Zumbrdagel, Lukas Schober, Harald Grdger, Shinobu Takizawa, Hiroaki
Sasai: THE 47th NAITO CONFERENCE ON C-H Bond Activation and Transformation, CHATERAISE
Gateaux Kingdom SAPPORO, Hokkaido, Japan, July 2-5, 2019.

[2]Facile Enantioselective Synthesis of Hetero[9]helicenes Using Redox/acid Cooperative Catalysts
(oral), Makoto Sako, Yuki Tamori, Keigo Higashida, Shinobu Takizawa, Hiroaki Sasai: 31st International
Symposium on Chirality, Bordeaux, France, July 14-17, 20109.

[3]0rganocatalytic Umpolung Michael Process: Synthesis of Highly Functionalized Ketones Bearing a
Chiral Quaternary Carbon Center (poster), Yutaro Hanatani, Masaru Kondo, Shinobu Takizawa, Hiroaki
Sasai: 32nd International Symposium on Chirality, Bordeaux, France, July 14-17, 2019.

[4]Synthesis and Application of Novel Photoswitchable Chiral Catalyst (poster), Kento Nakamura,
Masaru Kondo, Hiroaki Sasai: 33rd International Symposium on Chirality, Bordeaux, France, July 14-17,
2019.

[5]Palladium Enolate Umpolung: Cyclative Hydroamination of Alkynyl Cyclohexadienones (poster),
Miki Kusaba, Yuya Nomoto, Kazuhiro Takenaka, Hiroaki Sasai: 20th [IUPAC International Symposium
on Organometallic Chemistry Directed Towards Organic Synthesis (OMCOS 20), Heidelberg, Germany,
July 21-25, 2019.

[6]Development of Vanadium-catalyzed Organic Reaction in Water (poster), Makoto Sako, Nadine
Zumbrégel, Tomohiro Takiishi, Lukas Schober, Harald Groger, Shinobu Takizawa, Hiroaki Sasai: The 4th
International Symposium on Process Chemistry, Kyoto, Japan, July 24-26, 2019.

[7]1Al-Assisted Optimization for Synthesis of Spirooxindole Analogues via Enantioselective Domino
Reaction in Flow System (poster), H. D. P. Wathsala, Masaru Kondo, Makoto Sako, Yutaro Hanatani,
Satoshi Hara, Kazunori Ishikawa, Takayuki Takaai, Takashi Washio, Shinobu Takizawa, Hiroaki Sasai:
The 4th International Symposium on Process Chemistry, Kyoto, Japan, July 24-26, 2019.

[8]Recent Progress in Chiral Cooperative Vanadium Catalysis (invited), Hiroaki Sasai: International
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Congress on Pure and Applied Chemistry (ICPAC) Yangon 2019, Rose Garden Hotel, Yangon, Myanmar,
August 6-9, 20109.

[9]Asymmetric Synthesis of Spirooxindoles via Pictet-Spengler Reaction, Oxidative and Wagner-
Meerwein Rearrangement (poster), Tin Zar Aye, Naoki Matsuyama, Masaru Kondo, Shinobu Takizawa,
Hiroaki Sasai: International Congress on Pure and Applied Chemistry (ICPAC) Yangon 2019, Rose
Garden Hotel, Yangon, Myanmar, August 6-9, 2019.

[10]Enantioselective Synthesis of Highly Functionalized Heterocycles via Organocatalyzed Domino
Reactions (oral), Shinobu Takizawa, Makoto Sako, H. D. P. Wathsala, Yutaro Hanatani, Tomohiro
Furukawa, Naoki Matsuyama, Tin Zar Aye, Hiroaki Sasai: 27th International Society of Heterocyclic
Chemistry Congress, ROHM Theatre Kyoto & Miyakomesse, Kyoto, Japan, September 1-6, 2019.

[11]Facile Synthesis of Chiral Spirooxindoles via Pictet-Spengler/Oxidative Rearrangement (poster),
Naoki Matsuyama, Masaru Kondo, Tin Zar Aye, Shinobu Takizawa, Hiroaki Sasai: 27th International
Society of Heterocyclic Chemistry Congress, ROHM Theatre Kyoto & Miyakomesse, Kyoto, Japan,
September 1-6, 2019.

[12]Chiral Vanadium Complex-catalyzed Enantioselective Oxidative Hetero-coupling Reactions of
Arenols (poster), Keigo Higashida, Makoto Sako, Shinobu Takizawa, Hiroaki Sasai: 27th International
Society of Heterocyclic Chemistry Congress, ROHM Theatre Kyoto & Miyakomesse, Kyoto, Japan,
September 1-6, 2019.

[13]Asymmetric Reactions Using Chiral Vanadium Complex as Acid Catalyst (poster), Makoto Sako,
Tomohiro Takiishi, Lukas Schober, Hanseok Park, Harald Grdger, Shinobu Takizawa, Hiroaki Sasai: 27th
International Society of Heterocyclic Chemistry Congress, ROHM Theatre Kyoto & Miyakomesse,
Kyoto, Japan, September 1-6, 2019.

[14]Room-Temperature, Metal-Free and One-Pot Preparation of 2H-indazoles via a Mills Reaction and
Cyclization Sequence (poster), Masaru Kondo, Shinobu Takizawa, Yuzhao Jiang, Hiroaki Sasai: 27th
International Society of Heterocyclic Chemistry Congress, ROHM Theatre Kyoto & Miyakomesse,
Kyoto, Japan, September 1-6, 2019.

[15]Development of Umpolung Michael Reaction of Alkynyl Acid Esters (poster), Yutaro Hanatani,
Masaru Kondo, Tomohiro Furukawa, Makoto Sako, Shinobu Takizawa, Hiroaki Sasai: ISONIS-12,
ISMMS-5, ICAMS-2, and ICSFC; 12th International Joint Symposium on Synthetic Organic Chemistry,
Awaji Yumebutai International Conference Center, November 21-23, 2019.

[16]Efficient Prediction of Flow Reaction Conditions Using Machine-Learning for Enantioselective
Domino Reaction (oral), Masaru Kondo, H. D. P. Wathsala, Makoto Sako, Yutaro Hanatani, Kazunori
Ishikawa, Satoshi Hara, Takayuki Takaai, Takashi Washio, Shinobu Takizawa, Hiroaki Sasai: 13th
International CeBiTec Symposium ~ Multi-Step Syntheses in Biology & Chemistry, An International
Young Investigator Conference ~, Center for Interdisciplinary Research (ZiF), Bielefeld University,
Germany, December 2-4, 2019.

[17]Enantioselective Organocatalytic Synthesis of 1,3-Disubstituted Isoindolines by Betti/aza-Michael
Sequence (poster), H. D. P. Wathsala, Makoto Sako, Mohamed Ahmed Abozeid, Kenta Kishi, Shuichi
Hirata, Kenichi Murai, Hiromichi Fujioka, Shinobu Takizawa, Hiroaki Sasai: 13th International CeBiTec
Symposium ~ Multi-Step Syntheses in Biology & Chemistry, An International Young Investigator
Conference ~, Center for Interdisciplinary Research (ZiF), Bielefeld University, Germany, December 2-4,
2019.

[18]Chiral Vanadium Complex-mediated oxa-Piancatelli Reaction and Pictet-Spengler
Reaction/Aromatization Sequence (oral), Makoto Sako, Lukas Schober, Tomohiro Takiishi, Harald
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Groger, Shinobu Takizawa, Hiroaki Sasai: 13th International CeBiTec Symposium ~ Multi-Step
Syntheses in Biology & Chemistry, An International Young Investigator Conference ~, Center for
Interdisciplinary Research (ZiF), Bielefeld University, Germany, December 2-4, 2019.

[19]Development of Chiral Spiro Bis(isoxazoline) Ligand (SPRIX) (invited), Hiroaki Sasai: 13th
International CeBiTec Symposium ~ Multi-Step Syntheses in Biology & Chemistry, An International
Young Investigator Conference ~, Center for Interdisciplinary Research (ZiF), Bielefeld University,
Germany, December 2-4, 2019.

[20]Short Step Synthesis of Chiral Spirooxindoles via Sequential Reactions (poster), Tin Zar Aye, Naoki
Matsuyama, Irshad Mattan, Masaru Kondo, Shinobu Takizawa, Hiroaki Sasai: The 23rd SANKEN
International Symposium, Chemistry Awaji Yumebutai International Conference Center, January 9-10,
2020.

[21]Machine-learning assisted efficient exploration of suitable flow reaction conditions for
organocatalyzed domino reaction (poster), Masaru Kondo, H. D. P. Wathsala, Makoto Sako, Yutaro
Hanatani, Kazunori Ishikawa, Satoshi Hara, Takayuki Takaai, Takashi Washio, Shinobu Takizawa,
Hiroaki Sasai: The 23rd SANKEN International Symposium, Chemistry Awaji Yumebutai International
Conference Center, January 9-10, 2020.
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[1]Slipped-CAG DNA binding small molecule induces trinucleotide repeat contractions in vivo,
Nakamori, M.; Panigrahi, G. B.; Lanni, S.; Gall-Duncan, T.; Hayakawa, H.; Tanaka, H.; Luo, J.; Otabe,
T.; Li, J.; Sakata, A.; Caron, M. C.; Joshi, N.; Prasolava, T.; Chiang, K.; Masson, J. Y.; Wold, M. S.;
Wang, X.; Lee, M.; Huddleston, J.; Munson, K. M.; Davidson, S.; Layeghifard, M.; Edward, L. M.;
Gallon, R.; Santibanez-Koref, M.; Murata, A.; Takahashi, M. P.; Eichler, E. E.; Shlien, A.; Nakatani, K.;
Mochizuki, H.; Pearson, C. E.: Nat. Genet., 52 (2020) 146-159.

[2]Novel Naphthyridine Tetramer that Recognizes Tandem G—G Mismatches by Formation of
Interhelical Complex, Y. Lu, C. Dohno, K. Nakatani: Chem. Commun., 56 (2019) 754-757.

[3]Structural insights into synthetic ligands targeting A—A pairs in disease-related CAG RNA repeats, S.
Mukherjee, L. Btaszczyk, W. Rypniewski, C. Falschlunger, R. Micura, A. Murata, C. Dohno, K. Nakatani,
A. Kiliszek: Nucl. Acids Res., 47 (2019) 10906-10913.

[4]RT-Hpro-PCR: A MicroRNA Detection System Utilizing a Primerwith a DNA Tag., F. Takei, M.
Akiyama, A. Murata, A. Sugai, K. Nakatani, |. Yamashita: Chembiochem, 21 (2019) 477-480.

[5]Molecular glue for RNA: Regulating RNA structure and function through a synthetic RNA binding
molecule, C. Dohno, K. Nakatani: Chembiochem, 20 (2019) 2903-2910.

[6]Modulating RNA secondary and tertiary structures by mismatch binding ligands, A. Murata, M.
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Nakamori, K. Nakatani: Methods, 167 (2019) 78-91.

[71Domain-based local pair natural orbital CCSD(T) calculations of six different S1 structures of oxygen
evolving complex of photosystem Il. Proposal of multi-intermediate models for the S1 state, K.
Miyagawa, T. Kawakami, H. Isobe, M. Shoji, S. Yamanaka, K. Nakatani, M. Okumura, T. Nakajima, K.
Yamaguchi,: Chem. Phys. Lett., 732 (2019) 136660.

[8]Inhibition of pre-miRNA-136 processing by Dicer with small molecule BzZDANP suggested the
formation of ternary complex of pre-miR-136-BzDANP-Dicer, T. Otabe, K. Nagano, G. Kawai, A.
Murata, K. Nakatani: Bioorg. Med. Chem., 27 (2019) 2140-2148.

E R
[1]Small Molecules targeting Trinucleotide Repeat Sequences causing Neurological Disorders (invited),
K. Nakatani: Trends in Nucleic Acids, Tianjin, China.

[2]Exploration of RNA sequences in pre-miRNA affecting the efficiency of Dicer cleavage reactions by
the small molecules binding (poster), Y. Takeshima, A. Murata, K. Nakatani: The 24th Annual Meeting of
the RNA Society (RNA 2019), Krakow, Poland.

[3]Structural insights into synthetic ligands targeting A-A pairs in disease-related CAG RNA repeats
(poster), S. Mukherjee, L. Blaszczyk, W. Rypniewski, C. Falschlunger, R. Micura, A. Murata, C. Dohno,
K. Nakatani, A. Kiliszek: The 24th Annual Meeting of the RNA Society (RNA 2019), Krakow, Poland.

[4]1Small Molecules targeting Repeat Sequences causing Neurological Disorders (invited), K. Nakatani:
The Commemorative International Symposium of the Japan Society of Nucleic Acids Chemistry
(CISNAC 2019), Kobe, Japan.

[5]Regulation of RNA cleaving activity of hammerhead ribozyme by a synthetic RNA binding molecule
(poster), C. Dohno, M. Kimura, K. Nakatani: The Commemorative International Symposium of the Japan
Society of Nucleic Acids Chemistry (CISNAC 2019), Kobe, Japan.

[6]Kinetic analysis of the inhibitory effect of BZDANP on Dicer cleavage of pre-miR-136 (poster), A.
Murata, T. Otabe, K. Nagano, G. Kawali, A. Sugai, K. Nakatani: The Commemorative International
Symposium of the Japan Society of Nucleic Acids Chemistry (CISNAC 2021), Kobe, Japan.

[7]IRNA binding small molecule that mitigates disease phenotype in spinocerebellar ataxia type 31
(poster), T. Shibata, K. Nagano, M. Ueyama, Y. Nagai, K. Ishikawa, G. Kawai, and K. Nakatani: The
Commemorative International Symposium of the Japan Society of Nucleic Acids Chemistry (CISNAC
2019), Kobe, Japan.

[8]The methylation effect for binding of dimeric 2-amino-1,8-naphthyridine derivatives to CGG/CGG
triad in DNA (poster), T. Yamada, S. Sakurabayashi, K. Nakatani: The Commemorative International
Symposium of the Japan Society of Nucleic Acids Chemistry (CISNAC 2019), Kobe, Japan.

[9]Modulation of ribozyme activity by conformational changes induced by a synthetic RNA binding
molecule (oral), C. Dohno, M. Kimura, K. Nakatani: 27th International Society of Heterocyclic
Chemistry Congress, Kyoto, Japan.

[LOJANP77: A Three-carbon Atom Linked 2-Amino-1,8-naphthyridine Dimer that Recognizes Cytosine
Rich Bulge-mismatched Sequences of Duplex DNA and RNA (poster), B. Das, K. Nakatani: 27th
International Society of Heterocyclic Chemistry Congress, Kyoto, Japan.

[11]Small Molecules targeting Repeat Sequences causing Neurological Disorders (invited), K. Nakatani:
7th Symposium RIKEN - Max Planck Joint Research Center for Systems Chemical Biology.
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[12]Dimeric Form of 1,3-diaminoisoquinoline Derivatives Improved Alternative Splicing in Myotonic
Dystrophy Type | Mouse Model (invited), K. Nakatani: Asian 3 Roundtable on Nucleic Acids (ASRONA
2019), Himeji, Japan.

[13]Small Molecules targeting Repeat Sequences causing Neurological Disorders (invited), K. Nakatani:
Symposium on Nucleic Acids Chemistry, Pohang, Korea.

[14]Small Molecules targeting Repeat Sequences causing Neurological Disorders (invited), K. Nakatani:
IUPAC International Symposium on Bioorganic Chemistry (ISBOC-12), #44il, China.

[15]Small Molecules targeting Repeat Sequences causing Neurological Disorders (plenary), K. Nakatani:
10th ISAJ Annual Symposium 2019, Osaka, Japan.

[16]Controlling -1 ribosomal frameshifting by small molecules in cells (poster), M. Asako, S. Matsumoto,
N. Caliskan, M. V. Rodnina, K. Nakatani: The 23rd SANKEN INTERNATIONAL SYMPOSIUM, Awaji,
Japan.

[17]Structural analysis and functionalization of naphthyridine dimer derivatives bound to CGG repeats
(poster), T. Yamada, S. Sakurabayashi, K. Huruitab, C. Kojima, Kazuhiko Nakatani: The 23rd SANKEN
INTERNATIONAL SYMPOSIUM, Awaji, Japan.

[18]Recognition of Pyrimidine Based Asymmetric Internal Loops in Duplex DNA and RNA by ANP77, a
Three-Carbon Atom Linked 2-Amino-1,8-naphthyridine Dimer (poster), B. Das, K. Nakatani: The 23rd
SANKEN INTERNATIONAL SYMPOSIUM, Awaji, Japan.

[19]Synthetic molecular switch to regulate DNA/RNA structures and functions (oral), C. Dohno: 2nd
Indo-Japan (NCBS/inStem-ISIR, Osaka University) Meeting: Interfacing Chemistry and Biology,
Bangalore, India.

[20]NMR structural analysis of naphthyridine dimer derivatives binding to CGG/CGG triplets in DNAs
(oral), T. Yamada: 2nd Indo-Japan (NCBS/inStem-ISIR, Osaka University) Meeting: Interfacing
Chemistry and Biology, Bangalore, India.

[21]Discovery of ANP77, a high affinity binder to the pyrimidine-rich internal loops in double-stranded
DNA/RNA (oral), B. Das: 2nd Indo-Japan (NCBS/inStem-ISIR, Osaka University) Meeting: Interfacing
Chemistry and Biology, Bangalore, India.

[22]Modulation of DNA/RNA structure and function by photoresponsive synthetic ligands (oral), C.
Dohno: Osaka University - Groningen University Data Workshop, Groningen, German.

REF

[1] THEBERSIF ] PCRIEBIUP CRF v b, 15/505480

ENFES
HA A I HLAA F o o—2s L
%13 Ay TR R RS 1
AARLEFEEE 9 9 BBAES 71
PRI 56 69 MRt 14
i 57 [l E AL B R R 14

&AL

it (B DNA /3L VB LN A~ v FEMLICHE G D /Ny F G~ O HER AT T
) sE—

— 219 —



Bt (B
A FEE
Bt (B

e e

Bt (B2
N NV N
Bt (B
i AT

d(CTG)n U &'— h~iEET 2B+ DG RS O & R A

JIbd 1. 74 B P g e 4 1) b S T RE R B o0 - DB TR

BIOEIGZ M DNAIRNA f5 6455+ D A5

Dicer GIWTSC i & F/AR & L 72/NoyF O REEFER) RNA BLA O HERERITR R

P B B &

AL« M
T (A) U E— MRS Z R R LAHERM T 5 U B — MER T DA 17,420
s RmE Fi%
PRERAODTZEHE 2 AR LN T Y T ARSI B Dm0 =2 2T 6,240
hR A 2 DRI
SRR (B)  RNA Om kIS L HREAHIEHT 2/ o+ T FEHWDiE 3,380
HE ER 5738 RNA 2 A > F
SRR (C) /I TCEEEh T2 -1V ARY—ALT7L—AY T MRy 2,574
FrE #DT B O R LERE ~D IS
SRR (C)  FHUDNMICHIE 31 B 7 A EIRIZH R AR RNA U E— K 3,110
SeH N F A7 OVE IR A
HFEHE (B) @I E RNA U v — & @ IRANTINK ST 21851 OB % 2,653
(i s
e (C)  BEHELZYE— AT VBV ETHBHICE Y I~— (kT 130
(LI s LIRSy F DERFE
XFERTAE
hR iz ENZOFZERISEIE N BA BT ATG FRIKAFIE RAN BHER 2 FRRY 4,720
PSRRI (. L/ va—T 47U E— MR
T D D53HH) DIBIRILEBAFE
R THE HOSPITAL FOR Development of slipped-CAG DNA 2,360
SICK CHILDREN (= binding small molecules from medicinal
FHFERN ) chemistry derivatives of Naphthyridine-
Azaquinolone (NA) and its related
compounds, that induces contractions of
polyQ-encoding CAG repeats in vivo
FERIFZE
R fnE Y~ MRER S BisF7 e — 7RO FE Rz T 2,400
TERRRES AT L DB
R fnE A AR bRk BEREME Y+ DA K 1,742
R R Veritas In BRSO 7 +—NT 4 7D 1,432
Silico VIialb—var
R R Veritas In Kig &R F DT =T 4 T D 1,000
Silico =Z Wbk v Iab—vav
At TREIERS
R fnE HHES TERASE REpO7 I XBHFEICEL I E 3,960
— MEREBSNRE ST DK 1O
A==
hE FEZ B0 =2kt U B MRIREES IR G5 0 4,800
QPCR A7 U —=> 7 Bi% « il
% DL DBFEFHIFFIEE &
g ey 7 AR (ZFE  BRRI A~y F VU T R(CMBLS)D 980
AT - A~ 1) FEENATRFE L L COIS AT
HEPEERR
BE AL TR B

— 220 —



ZE S D'

[1]LSD1-mediated repression of GFI1 super-enhancer plays an essential role in erythroleukemia, G.
Tatsumi, M. Kawahara, R. Yamamoto, M. Hishizawa, K. Kito, T. Suzuki, A. Takaori-Kondo, A. Andoh:
Leukemia, 34 (2019) 746-758.

[2]Early sirtuin 2 inhibition prevents age-related cognitive decline in a senescence-accelerated mouse
model, T. Diaz-Perdigon, B. Belloch, A. Ricobaraza, E. Elboray, T. Suzuki, R. Tordera, E. Puerta:
Neuropsychopharmacolgy, 45 (2019) 347-357.

[3]Discovery of gamma-mangostin from Garcinia mangostana as a potent and selective natural SIRT2
inhibitor, K. Y. Yeong, K. Y. Khaw, Y. Takahashi, Y. Itoh, V. Murugaiyah, T. Suzuki: Bioorg. Chem., 94
(2020) 103403.

[4]Metabolic-Pathway-Oriented Screening Targeting S-Adenosyl-I-methionine Reveals the Epigenetic
Remodeling Activities of Naturally Occurring Catechols, S. Ogihara, T. Komatsu, Y. Itoh, Y. Miyake, T.
Suzuki, K. Yanagi, Y. Kimura, T. Ueno, K. Hanaoka, H. Kojima, T. Okabe, T. Nagano, Y. Urano: J. Am.
Chem. Soc., 142 (2019) 21-26.

[5]Possible contribution of inflammation-associated hypoxia to increased K2P1 K+ channel expression in
CD4+ T cells of the mouse model for inflammatory bowel disease, K. Endo, H. Kito, R. Tanaka, J.
Kajikuri, S. Tanaka, E. E. Elboray, T. Suzuki, S. Ohya: Int. J. Mol. Sci., 21 (2019) 38.

[6]ldentification of Diketopiperazine-Containing 2-Anilinobenzamides as Potent Sirtuin 2 (SIRT2)-
Selective Inhibitors Targeting the “Selectivity Pocket”, Substrate-Binding Site, and NAD+-Binding Site,
P. Mellini, Y. Itoh, E. E. Elboray, H. Tsumoto, Y. Li, M. Suzuki, Y. Takahashi, T. Tojo, T. Kurohara, Y.
Miyake, Y. Miura, Y. Kitao, M. Kotoku, T. lida, T. Suzuki: J. Med. Chem., 62 (2019) 5844-5862.

[71Genome-wide ChIP-seq data with a transcriptome analysis reveals the groups of genes regulated by
histone demethylase LSD1 inhibition in esophageal squamous cell carcinoma cells, 1. Hoshino, M.
Takahashi, Y. Akutsu, K. Murakami, Y. Matsumoto, H. Suito, N. Sekino, A. Komatsu, K. lida, T. Suzuki,
I. Inoue, F. Ishige, Y. lwatate, H. Matsubara: Oncol. Lett., 18 (2019) 872-881.

[8]Chemical modification-mediated optimization of bronchodilatory activity of mepenzolate, a
muscarinic receptor antagonist with anti-inflammatory activity, Y. Yamashita, K. Tanaka, N. Yamakawa,
T. Asano, Y. Kanda, A. Takafuji, M. Kawahara, M. Takenaga, Y. Fukunishi, T. Mizushima: Bioorg. Med.
Chem, 27 (2019) 3339-3346.

[9]Learning about Enzyme Stability against Organic Co-Solvents from Structural Insights by lon
Mobility Mass Spectrometry., J. SproB, Y. Yamashita, H. Groger: ChembioChem, 21 (2020) 1-5.

[10]Identification of ortho-hydroxy anilide as a novel scaffold for lysine demethylase 5 inhibitors, P.
Jaikhan, B. Buranrata, Y. Itoh, J. Chotitumnavee, T. Kurohara, T. Suzuki: Bioorg. Med. Chem. Lett., 29
(2019) 1173-1176.

E R
[1]Discovery of Epigenetic Inhibitors Using Target-Guided Synthesis (plenary), T. Suzuki: The 4th
Roundtable Meeting on Chemical Probe Research Hub.

[2]Discovery of histone demethylase inhibitors: drug design focusing on C-H---O hydrogen bonds
(invited), T. Suzuki: The 6th International Cancer Epigenomics Symposium 2019, Seminar in
Hematologic Malignancies and Epigenetics.

[3]Chemical Control of Epigenetics~Discovery of Histone Lysine Demethylase Inhibitors and Histone
Deacetylase Inhibitors~ (invited), T. Suzuki: Lecture in Global Frontiers in Life Science A, Kyoto
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University.

[4]In situ click reaction activated by a metal ion in targeted proteins: Identification of a triazole
compound as a lysine demethylase 5C inhibitor (poster), Y. Miyake, Y. Itoh, Y. Suzuma, H. Kodama, S.
Uchida, T. Suzuki: 27th International society of heterocyclic chemistry congress.
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Congress.

[2]Tumor-associated macrophages treated by red blood cell or hemin promoted M1 type differentiation
and enhanced antibody-dependent cellular phagocytosis efficacy (poster), H. Li, M. Somiya, S. Kuroda:
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[3]Improvement of antibody-dependent cellular phagocytosis by re-education of tumor-associated
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[5]Sequence specificity for peptide substrates in thioether crosslinking reaction catalyzed by radical SAM
enzyme QhpD (poster), T. Oozeki, K. Kozakai, T. Nakai, K. Tanizawa, T. Okajima: 33rd Annual
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[8]Development of comprehensive analysis method of olfactory receptor repertory (poster), T. Yukutake,
T. Yamazaki, S. Sato, K. Tatematsu, S. Kuroda: The 23rd SANKEN International Symposium, The 18th
SANKEN Nanotechnology International Symposium.
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Vacuolar-type ATPase: A proton pump to lysosomal trafficking, M. Futai, G.H. Sun-Wada, Y. Wada, N.
Matsumoto, M. Nakanishi-Matsui, Proceedings of the Japan Academy, Series B, H A5 =4-F5, 95(6)
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313.
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[1]The Golgin protein Giantin regulates interconnections between Golgi stacks., A. Satoh, M. Hayashi-
Nishino, T. Shakuno, J. Masuda, M. Koreishi, R. Murakami, Y. Nakamura, T. Nakamura, N. Abe-Kanoh,
Y. Honjo, J. Malsam, S. Yu, K. Nishino: Front. Cell Dev. Biol., 7 (2019) 160.

[2]An efflux inhibitor of the MacAB pump in Salmonella enterica serovar Typhimurium, Ami Yamagishi,
Sohei Nakano, Seiji Yamasaki, Kunihiko Nishino: Microbiology and Immunology, 64 (2020) 182-188.

[3]Native CRISPR-Cas-Mediated Genome Editing Enables Dissecting and Sensitizing Clinical
Multidrug-Resistant P. aeruginosa, Zeling Xu, Ming Li, Yanran Li, Huiluo Cao, Lu Miao, Zhaochao Xu,
Yusuke Higuchi, Seiji Yamasaki, Kunihiko Nishino, Patrick C.Y. Woo, Hua Xiang, Aixin Yan: Cell
Reports, 29 (2019) 1707-1717.

[4]113-(2-Methylbenzyl) Berberine Is a More Potent Inhibitor of MexXY-Dependent Aminoglycoside
Resistance than Berberine, K. Kotani, M. Matsumura, Y. Morita, J. Tomida, R. Kutsuna, K. Nishino, S.
Yasuike, Y. Kawamura: Antibiotics, 8 (4) (2019) E212.

[5]1Development of a structure determination method using a multidrug-resistance regulator protein as a
framework, T. Matsumoto, R. Nakashima, A. Yamano, K. Nishino: Biochem Biophys Res Commun, 518
(2) (2019) 402-408.

[6]Phylogenetic and functional characterisation of the Haemophilus influenzae multidrug efflux pump
AcrB, M. Zwama, A. Yamaguchi, K. Nishino: Commun Biol., 2 (2) (2019) 340.

[7]1Salmonella Enteritidis TolC outer membrane channel is essential for egg white survival, Raspoet, R.,
V. Eeckhaut, K. Vermeulen, L. De Smet, Y. Wen, K. Nishino, F. Haesebrouch, R. Ducatelle, B. Devreese,
and F. Van Immerseel: Poultry Science, 98 (5) (2019) 2281-2289.
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[1]Characterization of the enzymatic properties of the S1P transporters (invited), T.Nishi: FASEB Science
Research Conferences, “Lysophospholipid and other Related Mediators - From Bench to Clinic”.

[2]Characterization of the novel sphingosine 1-phosphate transporter MFSD2B (poster), N. Kobayashi, S.
Kawasaki-Nishi, M. Otsuka, Y. Hisano, A. Yamaguchi, T. Nishi: 60th International Conference on the
Bioscience of Lipids.

[3]Crystal structure of the multidrug resistance regulator RamR complexed with bile acids (invited), S.
Yamasaki, R. Nakashima, K. Sakurai, S. Baucheron, E. Giraud, B. Doublet, A. Cloeckaert, K. Nishino:
8th Symposium on Antimicrobial Resistance in Animals and the Environment Your search OK  Twitter
Logo Principal ~ Université de Tours  Logo Partners  Logo SFM  Logo Interscience  Logo
Resistomap  Logo Genoscreen  Logo Biomérieux  Logo ARAE 2019 Abstract Book  Final
program  Practical information  Social Events Home page 8th Symposium on Antimicrobial
Resistance in Animals and the Environment.

[4]The screening of  a inhibitor for the MacAB efflux pump in Salmonella enterica serovar
Typhimurium (poster), A. Yamagishi, S. Nakano, S. Yamasaki, K. Nishino: 8th Symposium on
Antimicrobial Resistance in Animals and the Environment.

[5]Bacterial adaptation to the gut environment: a constant fight against bile and drugs (invited), K.
Nishino: Taiwan-Japan Joint Seminar for biomedical informatics and engineering.
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[6]Bacterial Multidrug Efflux Systems (invited), K. Nishino: Symposium on Bacterial Multidrug Efflux
Systems at University of Hong Kong.

[7]Antibiotic-Resistant Bacteria: Biggest Threats and Data (invited), K. Nishino: The 1st AIRC-ISIR
International Symposium.

[8]Antibiotic-Resistant Bacteria: Biggest Threats and Mechanisms (invited), K. Nishino: 8th imec Handai
International Symposium.

[9]Antibiotic-Resistant Bacteria: Multidrug Efflux Systems (invited), K. Nishino: JPIAMR Workshop in
Asia.
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269 (2019), 1082-1088

Structure based functional analysis of bacterial multidrug efflux transporters, Seiji Yamasaki, Martijn
Zwama, Ryosuke Nakashima, Akihito Yamaguchi, Kunihiko Nishino, BIO Clinica, JtF4&£E, 35[2]
(2020), 155-160.

Mutational analysis of bacterial multidrug efflux transporters contributing to antibiotic resistance, Seiji
Yamasaki, Martijn Zwama, Ryosuke Nakashima, Akihito Yamaguchi, Kunihiko Nishino, Precision
Medicine, JbF&£E, 2[9] (2019), 856-861.
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i HE Scientific Reports (7 SC##4 2)
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[1]Imaging local brain activity of multiple freely moving mice sharing the same environment, Inagaki S,
Agetsuma M, Ohara S, lijima T, Yokota H, Wazawa T, Arai Y and Nagai T.: Scientific Reports, 9 (2019)
7460.

[2]Genetically encoded fluorescence/bioluminescence bimodalindicators for Ca?* Imaging, Farhana |,
Hossain M.N, Suzuki K, Matsuda T and Nagai T.: ACS Sensors, 4 (7) (2019) 1825-1834.

[3]Functional specialization of UDP-glycosyltransferase 73P12 in licorice to produce a sweet triterpenoid
saponin, glycyrrhizin, Nomura Y, Seki H, Suzuki T, Ohyama K, Mizutani M, Kaku T, Tamura K, Ono E,
Horikawa M, Sudo H, Hayashi H, Saito K, Muranaka T: The Plant Journal, 99 (6) (2019) 1127-1143.

[4]1Acid-tolerant reversibly switchable green fluorescent protein for super-resolution imaging under acidic
conditions, Shinoda H, Lu Kai, Nakashima R, Wazawa T, Noguchi K, Matsuda T, Nagai T.: Cell
Chemical Biology, 26 (10) (2019) 1469-1479.

[5]The thioredoxin (Trx) redox state sensor protein can visualize Trx activities in the light/dark response
in chloroplasts., Sugiura K, Yokochi Y, Fu N, Fukaya Y, Yoshida K, Mihara S, Hisabori T: J Biol Chem,
294 (32) (2019) 17437-17450.

[6]Visible-wavelength two-photon excitation microscopy with multifocus scanning for volumetric live-
cell imaging, Oketani R, Suda H, Uegaki K, Kubo T, Matsuda T, Yamanaka M, Arai Y, Smith N, Nagai T,
and Fujita K.: Journal of Biomedical Optics, 25 (1) (2019) 014502.

[71A simple microfluidic device for live-imaging of the vertical section of epithelial cells, Araki S,
Nakano M, Tsugane M, Sunaga F, Hattori M, Nagai T, Suzuki H.: Analyst, 145 (2019) 667-674.

[8]Impact of key residues within chloroplast thioredoxin-f on recognition for reduction and oxidation of
target proteins., Yokochi Y, Sugiura K, Takemura K, Yoshida K, Hara S, Wakabayashi Kl, Kitao A,: J Biol
Chem, 294 (46) (2019) 12091 - 12098.

[9]Hierarchical development of motile polarity in durotactic cells just crossing an elasticity boundary,
Kuboki T, Ebata H, Matsuda T, Arai Y, Nagai T, Kidoaki S: Cell Struct. Funct., 45 (1) (2019) 33-43.

ERSE

[1]A genetically encoded bioluminescent copper sensor for imaging the intracellular dynamics (poster),
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Md. Nadim Hossain, Mitsuru Hattori, Tomoki Matsuda and Takeharu Nagai: Focus on Microscopy 2019,
London, United Kingdom, April 14-17, 2019.

[2]Acid-resistant reversibly switchable green fluorescent protein for super-resolution imaging in acidic
environments (poster), Hajime Shinoda, Ryosuke Nakashima, Tetsuichi Wazawa, Kosuke Noguchi,
Tomoki Matsuda, and Takeharu Nagai: Focus on Microscopy 2019, London, United Kingdom, April 14-
17, 2019.

[3]Visualization of cell wall pH in Arabidopsis thaliana root by genetically encoded chemiluminescent
indicator (poster), Tran Quang, Kenji Osabe, Takeharu Nagai.: Plant Organ Growth Symposium,
Bordeaux, France, April 24-26, 2019.

[4]Bioluminescent indicators for real time visualization of biological phenomena (poster), Takeharu
Nagai: The 7th China-Japan Symposium on Nanomedicine, 7%, China,May 27, 2019.

[5]1Development of super-duper bioluminescent proteins and its application (invited), Takeharu Nagai:
International Symposium on Forest Genetic Engineering Breeding, Beijing, Chaina, June 6-7, 2019.

[6]Development of fluorescent/ bioluminescent probes toward singularity biology (plenary), Takeharu
Nagai: TOPICAL PROBLEMS OF BIOPHOTONICS, Volga river, Russia, July 27-31, 2019.

[7]1Super-duper bioluminescent proteins for wide range of bioimaging (invited), Takeharu Nagai: AIBBC
Workshops (4th Africa International Biotechnology and Biomedical Conference), Institute of Primate
Research, Nairobi, KENYA, August 27, 2019.

[B]TRANS-SCALE IMAGING TOWARD SINGULARITY BIOLOGY (invited), Takeharu Nagai:
AIBBC Conference (4th Africa International Biotechnology and Biomedical Conference), Mombasa,
KENYA, August 29, 2019.

[9]Bioluminescent sensors for measuring heavy metal ions in water by mobile camera (invited), Mitsuru
Hattori, Yukino Ito, Yoshiyuki Arai and Takeharu Nagai: AIBBC Conference (4th Africa International
Biotechnology and Biomedical Conference), Mombasa, KENYA, August 29, 2019.

[10]Toward in-home blood-based diagnosis with bioluminescent indicator (invited), Mitsuru Hattori, Md.
Nadim Hossain, Tomoki MATSUDA and Takeharu NAGAI: AIBBC Conference (4th Africa International
Biotechnology and Biomedical Conference), Mombasa, KENYA, August 30, 2019.

[11]Trans-scale imaging for singularity biology (oral), Takeharu Nagai: The 6th International Symposium
on Bioimaging & The 28th Annual Meeting of the Bioimaging Society, Tokyo, Japan, September 22,
2019.

[12]Acid-tolerant reversibly switchable green fluorescent protein for superresolution imaging in acidic
conditions (poster), Hajime Shinoda , Kai Lu, Ryosuke Nakashima, Tetsuichi Wazawa, Kosuke Noguchi,
Tomoki Matsuda, Takaharu Nagai: The 57th Annual Meeting of the Biophysical Society of Japan.

[13]Development of a highly-bright positively reversibly photoswitchable fluorescent protein Kohinoor
2.0 for super-resolution microscopy (poster), Tetsuichi Wazawa, Shusaku Uto, Kazunori Sugiura,
Shunsuke Maeda, Katsumasa Fujita, Takashi Washio, Takeharu Nagai: The 57th Annual Meeting of the
Biophysical Society of Japan.

[14]Molecular thermometer based on elastin-like polypeptide (poster), Cong Vu, Tetsuichi Wazawa,
Takeharu Nagai: The 57th Annual Meeting of the Biophysical Society of Japan.

[15]Development of chemiluminescent thrombin sensor toward whole body imaging of living mice
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(poster), Nae Sugiura, Mitsuru Hattori, Tomoki Matsuda, Takeharu Nagai: The 57th Annual Meeting of
the Biophysical Society of Japan.

[16]Sunlight independent plant cell photosynthesis by self-contained bioluminescence (poster), Kenji
Osabe, Megumi lwano, Ryuichi Nishihama, Kazushi Suzuki, Sakiko Ishida, Tomomi Kaku, Takayuki
Kohchi, Takeharu Nagai: The 57th Annual Meeting of the Biophysical Society of Japan.

[17]Development of bioluminescent unconjugated bilirubin indicator (poster), Yukino Ito, Yoshiyuki Arai,
Mitsuru Hattori, Takeharu Nagai: The 57th Annual Meeting of the Biophysical Society of Japan.

[18]Smartphone based chemiluminescence microscope for single cell imaging (poster), Mitsuru Hattori,
Sumito Shirane, Kuniaki Nagayama, Takeharu Nagai: The 57th Annual Meeting of the Biophysical
Society of Japan.

[19]Monomeric green fluorescent protein based photosensitizer for photoinducible protein inactivation
and cell death (poster), Tomoki Matsuda, Yemima Dani Riani, Kiwamu Takemoto, Takeharu Nagai: The
57th Annual Meeting of the Biophysical Society of Japan.

[20]A ratiometric bioluminescent indicator for water hardness in living specimen (poster), Md Nadim
Hossain, Ryuichi Ishida, Mitsuru Hattori, Tomoki Matsuda, Takeharu Nagai: The 57th Annual Meeting of
the Biophysical Society of Japan.

[21]Fluorescent Ca?* indicators for multiplexed super-resolution imaging at nanoscopic cellular domain
(poster), Kai Lu, Tomoki Matsuda, Tetsuichi Wazawa, Takeharu Nagai: The 57th Annual Meeting of the
Biophysical Society of Japan.

[22]Design of fluorescent biosensors based on Excited State Proton Transfer (ESPT) in the chromophore
of a fluorescent protein (poster), Kazunori Sugiura, Toru Hisabori, Shoko Mihara, Takeharu Nagai: The
57th Annual Meeting of the Biophysical Society of Japan.

[23]Live cell imaging sheds light on the maintenance mechanism of pattern of cyanobacterial cell
differentiation (poster), Shun-ichi Fukushima, Takeharu Nagai, Shigeki Ehira: The 57th Annual Meeting
of the Biophysical Society of Japan.

[24]Singularity Biology: small elements change the function of the whole systems (oral), Takeharu Nagai:
ICSB2019 Workshop (The 20th International Conference on Systems Biology), Okinawa, Japan,
Nobember 1-5, 2019.

[25]SPoD-Net: Fast recovery of microscopic images using learned ISTA (oral), Satoshi Hara, Weichih
Chen, Takashi Washio, Tetsuichi Wazawa, Takeharu Nagai: The 11th Asian Conference on Machine
Learning.

[26]Smartphone based bioluminescence imaging for inspection in extreme environments (poster), Mitsuru
HATTORI, Md. Nadim HOSSAIN, Mai ASHITANI, Ryuichi ISHIDA, Tomoki MATSUDA, Sumito
SHIRANE, Kuniaki NAGAYAMA, Takeharu NAGAI: The 23rd SANKEN International Symposium,
January 9-10, 2020.

[27]1The problem of protein crystallization: A case study of crystallization of novel chromoprotein from
flower hat jelly fish (poster), Le ZHAI, Ryosuke NAKASHIMA, Yoshimasa IKE, Tomoki MASTUDA,
Takeharu NAGAI: The 23rd SANKEN International Symposium, January 9-10, 2020.

[28]Self-photosynthesis plant for space farming (poster), Atika H Rahasta , Quang Tran, Megumi Iwano,

Takayuki Kohchi, Kenji Osabea, and Takeharu Nagai: The 23rd SANKEN International Symposium,
January 9-10, 2020.
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[29]Development of a simple bilirubin measurement method using bioluminescent sensor for diagnosis in
space (poster), Yukino ITO, Mitsuru HATTORI, Yoshiyuki ARAI, Takeharu NAGAI: The 23rd SANKEN
International Symposium, January 9-10, 2020.
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[1]Possibility of quantitative assessment of the contribution of paddy irrigation and caldera lakes to river
water in Bali Island using water isotopic physics, Takao Nakagiri, Hisaaki Kato, Seiji Maruyama, Satoko
Hashimoto, Haruhiko Horino and Shinji Sakurai.: Paddy and Water Environment, 17 (3) (2019) 463-473.
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[1]Effects of Off-Stoichiometry in the Epitaxial NdNiO3 Film on the Suppression of Its Metal-Insulator-
Transition Properties, Takashi Yamanaka, Azusa N. Hattori, Liliany N. Pamasi, Shohei Takemoto, Ken
Hattori, Hiroshi Daimon, Kazunori Sato, Hidekazu Tanaka: ACS Applied Electronic Materials, 1 (2019)
2678-2683.

[2]Ultrafast reflectivity change of a vanadium dioxide induced by THz field enhanced by a metallic
structure, Takehiro Tachizaki, Azusa N. Hattori, Hidekazu Tanaka, Hideki Hirori: Japanese Journal of
Applied Physics, 58 (2019) 083002-1-083002-4.

[3]Three-dimensional Nanoconfinement Supports Verwey Transition in FesO4 Nanowire at 10 nm length
scale, Rupali Rakshit, Azusa N. Hattori, Yasuhisa Naitoh, Hisashi Shima, Hiroyuki Akinaga, Hidekazu
Tanaka: Nano Letter, 19 (8) (2019) 5003-5010.

[4]Barrier Formation at the Contacts of Vanadium Dioxide and Transition Metal Dichalcogenides, Mahito
Yamamoto, Ryo Nouchi, Teruo Kanki, Shu Nakaharai, Azusa N. Hattori, Kenji Watanabe, Takashi
Taniguchi, Yutaka Wakayama, Keiji Ueno, Hidekazu Tanaka: ACS Applied Material Interfaces, 11 (40)
(2019) 36871-36879.

[5]Gate-Tunable Thermal Metal-Insulator Transition in VO, Monolithically Integrated into a WSe; Field-
Effect Transistor, Mahito Yamamoto, Ryo Nouchi, Teruo Kanki, Azusa N. Hattori, Kenji Watanabe,
Takashi Taniguchi, Keiji Ueno, Hidekazu Tanaka: ACS Applied Material Interfaces, 11 (3) (2019) 3224-
3230.

[6]Shape-fitting analyses of two-dimensional X-ray diffraction spots for strain-distribution evaluation in a
-FeSi, nano film, Shohei Takemoto, Ken Hattori, Masaaki Someta, Azusa N. Hattori, Hidekazu Tanaka,
Kosuke Kurushima, Yuji Otsuka, Hiroshi Daimon: Journal of Applied Crystallography, 52 (4) (2019) 732-
744,
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[7]Non-contact detection of nanoscale structures using optical nanofiber, Hironaga Maruoka, Yasuko Oe,
Hidekazu Takashima, Azusa N. Hattori, Hidekazu Tanaka, Sshigeki Takeuchi: Optics Express, 27 (2)
(2019) 367-376.

E R

[1]Verwey Transition Dynamics of FesOsMicrowire Driven by Intense Terahertz Pulse (poster), Rupali
Rakshit, Azusa N. Hattori, Masaya Nagai, Goro Isoyama, Hidekazu Tanaka: 26™ INTERNATIONAL
WORKSHOP ON OXIDE ELECTRONICS.

[2]Creation of Atomically-Ordered Side- and Facet-Surfaces on the Three-Dimensionally Architected Si
Structures (oral), Azusa N. Hattori, Shohei Takemoto, Ken Hattori, Hiroshi Daimon, Hidekazu Tanaka:
19th International Conference on Crystal Growth and Epitaxy.

[3]High quality FesO4 thin film on atomically flat surface MgO substrate with high crystallinity (poster),
Ai Osaka, Daisetsu Toh, Kazuto Yamauchi, Yasuhisa Sano, Hidekazu Tanaka, Azusa N. Hattori: The 23rd
SANKEN International Symposium.

[4]Verwey transition in three dimensional Fe3O4 nanowire at 10 nm length scale (poster), Azusa N.
Hattori, Rupali Rakshit, Yasuhisa Naitoh, Hisashi Shima, Hiroyuki Akinaga, Hidekazu Tanaka: The 23rd
SANKEN International Symposium.

[5]Verwey transition in three dimensional Fe3O4 nanowire at 10 nm length scale (oral), Azusa N. Hattori,
Rupali Rakshit, Yasuhisa Naitoh, Hisashi Shima, Hiroyuki Akinaga, Hidekazu Tanaka: 11th International
Symposium on Transparent Oxide and Related Materials for Electronics and Optics.

[6]Wide-range resistance modulation on a SmNiO3 chemical transistor (oral), Azusa N. Hattori, Daiki
Kawamoto, Mahito Yamamoto, Hidekazu Tanaka: 236" ECS Meeting.
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[1]Alternative developer solutions and processes for EUV and ArFi lithography, Masahiko Harumoto,
Julius Joseph Santillan, Chisayo Nakayama, Yuji Tanaka, Tomohiro Motono, Masaya Asai, and Toshiro
Itani: J. Photopolym. Sci. Technol., 32 (2019) 321-326.

[2]Resist patterning characteristics using KrF laser-ablation process, Hiroshi Yamaoka, Julius Joseph
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Santillan, Nobutaka Uemori, and Toshiro Itani: J. Photopolym. Sci. Technol., 32 (2019) 355-360.

E R

[1]Resist patterning characteristics using KrF laser ablation process (oral), Hiroshi Yamaoka, Julius
Joseph Santillan, Nobutaka Uemori, and Toshiro Itani: The 36th International Conference of
Photopolymer Science and Technology.

[2]Alternative developer solutions and processes for EUV and ArFi lithography (invited), Masahiko
Harumoto, Julius Joseph Santillan, Chisayo Nakayama, Yuji Tanaka, Tomohiro Motono, Masaya Asal,
Toshiro Itani: The 36th International Conference of Photopolymer Science and Technology.

[3]Alternative developer solutions and processes for EUV lithography (poster), Julius Joseph Santillan,
Masahiko Harumoto, Chisayo Nakayama, Yuji Tanaka, Tomohiro Motono, Masaya Asai, Toshiro ltani:
SPIE Photomask Technology + Extreme Ultraviolet Lithography.

[4]Extremely large depth-of-focus lithography system using KrF excimer laser (poster), Julius Joseph
Santillan, Nobutaka Uemori, Hiroshi Yamaoka, and Toshiro Itani: 32nd International Microprocesses and
Nanotechnology Conference.

[5]Application of alternative developer solutions for EUV lithography (poster), Julius Joseph Santillan,
Masahiko Harumoto, Harold Stokes, Chisayo Nakayama, Yuji Tanaka, You Arisawa, Tomohiro Motono,
Masaya Asai, and Toshiro Itani: SPIE Advanced Lithography 2020.

[6]KrF excimer laser-based patterning system for dual applications in both lithography and ablation
(poster), Julius Joseph Santillan, Nobutaka Uemori, Hiroshi Yamaoka, and Toshiro Itani: SPIE Advanced
Lithography 2020.

[7]After-development rinse solutions and processes for EUV Lithography (poster), Julius Joseph
Santillan, Masahiko Harumoto, Harold Stokes, Chisayo Nakayama, Yuji Tanaka, You Arisawa, Tomohiro
Motono, Masaya Asai, and Toshiro Itani: SPIE Advanced Lithography 2020.
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[1]Atroposelective antibodies as a designed protein scaffold for artificial metalloenzymes, T. Adachi, A.
Harada, H. Yamaguchi: Sci. Rep, 9 (2019) 13551.

[2]Supramolecular Elastomers with Movable Cross-Linkers Showing High Fracture Energy Based on
Stress Dispersion, R. Ikura, J. Park, M. Osaki, H. Yamaguchi, A Harada, Y. Takashima: Macromolecules,
52 (18) (2019) 6953-6962.

[3]Preparation of cyclodextrin-based porous polymeric membrane by bulk polymerization of ethyl
acrylate in the presence of cyclodextrin, Y. Kobayashi, Y. Nakamitsu, Y. Zheng, Y. Takashima, H.
Yamaguchi, A. Harada: Polymer, 177 (2019) 208-213.

[4]Mechanical and self-recovery properties of supramolecular ionic liquid elastomers based on host-guest
interaction and correlation with ionic liquid content, G. Sinawang, Y. Kobayashi, M. Osaki, Y. Takashima,
A. Harada, H. Yamaguchi: RSC Advances, 9 (39) (2019) 22295-22301.

[5]Self-healing and shape-memory properties of polymeric materials cross-linked by hydrogen bonding
and metaigand interactions, Y. Kobayashi, T. Hirase, Y. Takashima, A. Harada, H. Yamaguchi: Polym.
Chem., 10 (33) (2019) 4519-4523.

[6]Effect of Host-Guest Interaction on Swelling Behavior and Equilibrium Swollen State of Host-Guest
Gel, Y. Kashiwagi, T. Katashima, Y. Takashima, A. Harada, T. Inoue: J. Soc. Rheol. Jpn., 47 (3) (2019)
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99-104.

[7]1Development of Atroposelective Antibodies by Immunization with a Racemic Mixture of Binaphthyl
Derivatives, T. Adachi, A. Harada, H. Yamaguchi: Bull. Chem. Soc. Jpn., 92 (9) (2019) 1462-1466.

[8]Preparation of Supramolecular lonic Liquid Gels based on Host-Guest Interactions and Their Swelling
and lonic Conductive Propertiess, G. Sinawang, Y. Kobayashi, Z. Yongtai, Y. Takashima, A. Harada, H.
Yamaguchi: Macromolecules, 52 (8) (2019) 2932-2938.

[9]Self-Healing Alkyl Acrylate-Based Supramolecular Elastomers Cross-Linked via Host-Guest
Interactions, S. Nomimura, M. Osaki, J. Park, R. Ikura, Y. Takashima, H. Yamaguchi, A. Harada:
Macromolecules, 52 (7) (2019) 2659-2668.

[10]Mechanical properties of supramolecular polymeric materials cross-linked by donor-acceptor
interactions, M. Itano, Y. Kobayashi, Y. Takashima, A. Harada, H. Yamaguchi: Chem. Commun., 55
(2019) 3809-3812.

[11]Cyclodextrin cross-linked polymer monolith for efficient removal of environmental pollutants by
flow-through method, S. Mizuno, TA. Asoh, Y. Takashima, A. Harada, H. Uyama: Polymer Degradation
and Stability, 160 (2019) 136-141.

[12]X-ray crystal structures of a-cyclodextrin-5-hydroxypentanoic acid, B-cyclodextrin-5-
hydroxypentanoic acid, B-cyclodextrin-g-caprolactone, and B-cyclodextrin-g-caprolactam inclusion
complexes, M. Osaki, Y. Takashima, S. Kamitori, H. Yamaguchi, A. Harada: J. Incl. Phenom. Macrocycl.
Chem., 96 (2020) 93-99.

[13]Palladium-Catalyst Stabilized in Chiral Environment of Monoclonal Antibody in Water, Y.
Kobayashi, K. Murata, A. Harada, H. Yamaguchi: Chem. Commun, 56 (2020) 1605-1607.

EFRaE
[1]Cyclodextrin-based Supramolecular Materials (invited), A. Harada: 10th Asian Cyclodextrin
Conference.

[2]Supramolecular Materials based on Cyclodextrins (invited), A. Harada: 1st International Conference
on Noncovalent Interactions.

[3]Supramolecular Polymers Formed by Macromolecular Interactions (invited), A. Harada: ACS on
Campus.

[4]Stimuli-Responsive Supramolecular Materials (invited), A. Harada: International Symposium on
Stimuli-Responsive Materials.

[5]Stimuli-Responsive Supramolecular Materials (invited), A. Harada: 1%t Sauvage Symposium.
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[8] TNEIPNKFFFHRE] 85 BRI E 7 L M O AN T, IWONT, RiiFERE SRS
1B K OMCAR B SE R R B, 2019-188135

[91 TEINEFTFHREA) &5 TA R OV o il 5 7RI DS AR LA, 2019-162442
BB &
BAE T
HAEIFGE (B) ) A—F WA RO =22 f. %4 3 5RO R 4,160
JimE B
EFERFZE
JEHE v ufbFTEMRKE 2o ufbFTE A ~v—F LI 26,736
Ean HFZEERY
JFHE - H AL A S A Y uaFx AN UEEREEH 0
L7eHHRAR Y o L& B ORFZE
JRH B AL A S A Y uaTFx AN UEEREE R 4,998
L7eHHRAR Y o L2 B ORFZE
JiE B LG Japan Lab Bk 4t ﬂ‘/T? LEDEMEY T T 0
U 7 VICEET B 5%
JiE B LG Japan Lab kX4t S/ 77k @m@EY 7 h~T 6,900
U7 VBT A5
JRH B kI # HE RS ARZ R X MEEERETEH L 0
T2 BB O BIIE B B BFSE
JRH B k3% HEhHERRSAE AR B R MEEERICES 12,980
REMER BRI
JRH B T TS HOBERY ~—FRHcBET 54 500
[RIAF 5

— 238 —



T BEREM BT A R BFGES B

JRE FmSC

[1]Gate-Tunable Thermal Metal-Insulator Transition in VO, Monolithically Integrated into a WSe; Field-
Effect Transistors, M. Yamamoto, R. Nouch, T. Kanki, A. N. Hattori, K. Watanabe, T. Taniguchi, K. Ueno
and H. Tanaka: ACS Appl. Mater. and Inter., 11 (2019) 3224-3230.

[2]Growth of vanadium dioxide thin films on hexagonal boron nitride flakes as transferrable substrates, S.
Genchi, M. Yamamoto, K. Shigematsu, S. Aritomi, R. Nouchi, T. Kanki, K. Watanabe, T. Taniguchi, Y.
Murakami and H. Tanaka: Sci. Rep., 9 (2019) 02857(1-9).

[3]Single-step metal-insulator transition in thin film-based vanadium dioxide nanowires with a 20 nm
electrode gap, Y. Tsuji, T. Kanki, Y. Murakami and H. Tanaka: Appl. Phys. Exp., 12 (2019) 025003(1-4).

[4]Long-range propagation of protons in single-crystal VO, involving structural transformation to HVO2,
K. Muraoka, T. Kanki: Sci. Rep., 9 (2019) 20093(1-8).

[5]Effects of Off-Stoichiometry in the Epitaxial NdNiO3 Film on the Suppression of Its Metal-Insulator-
Transition Properties, T. Yamanaka, A. N. Hattori, L. N. Pamasi, S. Takemoto, K. Hattori, H. Daimon, K.
Sato, H. Tanaka: ACS Appl. Electron. Mater., 1 (12) (2019) 2678-2683.

[6]Three-dimensional Nanoconfinement Supports Verwey Transition in FesO, Nanowire at 10 nm length
scale, R. Rakshit, A. N. Hattori, Y. Naitoh, H. Shima, H. Akinaga, H. Tanaka: Nano Lett., 19 (8) (2019)
5003-5010.

[71Shape-fitting analyses of two-dimensional X-ray diffraction spots for strain-distribution evaluation in a
b-FeSi, nano film, S. Takemoto, K. Hattori, M. Someta, A. N. Hattori, H. Tanaka, K. Kurushima, Y.
Otsuka, H. Daimon: J. Appl. Crystallography, 52 (4) (2019) 732-744.

[8]Broad range thickness identification of hexagonal boron nitride by colors, Yuto Anzai, Mahito
Yamamoto, Shingo Genchi, Kenji Watanabe, Takashi Taniguchi, Shuhei Ichikawa, Yasufumi Fujiwara,
Hidekazu Tanaka: , 12 (5) (2019) 055007.

[9]Barrier Formation at the Contacts of Vanadium Dioxide and Transition-Metal Dichalcogenides, Mahito
Yamamoto, Ryo Nouchi, Teruo Kanki, Shu Nakaharai, Azusa N Hattori, Kenji Watanabe, Takashi
Taniguchi, Yutaka Wakayama, Keiji Ueno, Hidekazu Tanaka: ACS applied materials & interfaces, 11 (40)
(2019) 36871-36879.

[10]Ultrafast reflectivity change of a vanadium dioxide induced by THz field enhanced by a metallic
structure, Takehiro Tachizaki, Azusa N. Hattori, Hidekazu Tanaka, Hideki Hirori: Japanese Journal of
Applied Physics, 58 (2019) 083002-1-083002-4.

[11]An experimental insight of the multiferroic properties of magnetoelectrically coupled
XLNCZFO+(1-x)BSTDO composites, Mithun Kumar Das,, M.A. Zubair, Hidekazu Tanaka, A.K.M.
Akther Hossain: Journal of Magnetism and Magnetic Materials, 502 (2020) 166449.

[12]Interplay between the ferrimagnetic and ferroelectric phases on the large magnetoelectric coupling of
XLio.1Nig2MngsFe2104—(1 — X)BigsDyo 2FeO3z composites, A. A. Momin, Roksana Parvin, M. Shahjahan,
Md. Fakhrul Islam, Hidekazu Tanaka & A. K. M. Akther Hossain: Journal of Materials Science: Materials
in Electronics, 31 (2019) 511-525.
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[1]Electrical attractive force-driven conductivity modulation in single-crystal VO,-based 3D nano-bridge
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transistors (oral), T. Kanki, H. Tanaka: 26TH INTERNATIONAL WORKSHOP ON OXIDE
ELECTRONICS (iWOE 26).

[2]Investigation of relationship between electronic conductivity and anisotropic strain in single crystal
VO, on flexible sheets (oral), F. Endo, T. Kanki, H. Tanaka: II'T Seminar, Italy.

[3]Neuromorphic control system with SR and its application to multi-degree-of-freedom actuator array
systems (oral), T. Kanki: IIT Seminar, Italy.

[4]Carrier injection from VO, into MoS; and WSe; (oral), Mahito Yamamoto, Ryo Nouchi(PR ¥ K),
Teruo Kanki, Azusa N. Hattori, Shu Nakahara(##1 #%1#), Kenji Watanabe(#)#1 14+#%), Takashi
Taniguchi(#44 #4#%), Yutaka Wakayama(##1 14#), Keiji Ueno(# £ K), Hidekazu Tanaka: Annual
Meeting of the Physical Society of Taiwan.

[5]Growth and characterization of VO thin films on hexagonal boron nitride (poster), Shingo GENCHI,
Koji SHIGEMATSU(JLK), Shodai ARITOMI(JLK), Mahito YAMAMOTO, Teruo KANKI, Kenji
WATANABE (41 14#) , Takashi TANIGUCHI(##114%) , Yasukazu MURAKAMI(JLK), Hidekazu
Tanaka: The 22nd SANKEN International Symposium.

[6]Growth and characterization of VO3 on hexagonal boron nitride (poster), S. Genchi, M. Yamamoto, T.
Kanki, K. Watanabe(##4 8&##), T. Taniguchi(##41%##), and H. Tanaka: 5th Interactive Materials
Science Cadet International Symposium 2018.

[7]Steep-Slope Transistors Based on 2D Semiconductors Contacted with the Phase-Change Material VO,
(oral), Mahito Yamamoto, Teruo Kanki, Azusa Hattori, Ryo Nouchi(FRJf X), Kenji Watanabe (444 1
%), Takashi Taniguchi(##114#), Keiji Ueno(# & X), Hidekazu Tanaka: 2019 MRS Spring Meeting
and Exbit.

[8]Control of electrical properties on transition metal oxide thin films via protonic-electronic coupling
(oral), TANAKA, Hidekazu; N. HATTORI, Azusa; YAMANAKA, Takashi; KAWAMOTO, Daiki;
HAYASHI, Keiichiro: The 13th Pacific Rim Conference of Ceramic Societles.

[9]Effective Voltage Control of Resistance Modulation in VO, by Gating through Hexagonal Boron
Nitride (poster), Yuto Anzai, Mahito Yamamoto, Shingo Genchi, Teruo Kanki, Kenji Watanabe, Takashi
Taniguchi, Hidekazu Tanaka: 2019 Materials Research Society FALL MEETING & EXHIBIT.

[10]Electron Transport Cathode Luminescence Microscope for the Phase - Separated Transition Metal
Oxides (oral), Hidekazu Tanaka, Azusa N. Hattori,Masayoshi Ichimiya,Rupali Rakshit, Ken Hattori,
Masaaki Ashida: MTMATERIALS RESEARCH MEETING 2019.

[11]Control of electrical properties on transition metal oxide thin films via protonic-electronic coupling
(oral), Hidekazu Tanaka, Azusa N. Hattori: 1st International Symposium “Hydrogenomics”.

[12]Basic and Application of Electronic Phase Change Oxide the films (plenary), TANAKA, Hidekazu:
International Conference on Physics-2020.

[13]Verwey Transition Dynamics of FesOsMicrowire Driven by Intense Terahertz Pulse (poster), Rupali
Rakshit, Azusa N. Hattori, Masaya Nagai, Goro Isoyama, Hidekazu Tanaka: 26 TH INTERNATIONAL
WORKSHOP ON OXIDE ELECTRONICS.

[14]Creation of Atomically-Ordered Side- and Facet-Surfaces on the Three-Dimensionally Architected Si
Structures (oral), Azusa N. Hattori, Shohei Takemoto, Ken Hattori, Hiroshi Daimon, Hidekazu Tanaka:
19th International Conference on Crystal Growth and Epitaxy.

RN, R
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[1] TENFFRFHRE W & &5 IREG L OME SRRENEEE, FFRE 2020-010951
[2] TEINFFRFHRE W & EFREG KO AR v b, Rl 2020-005481

[8] TENAEHFRT) W b EFEMRA, (5o HmMLEE, M OFRREE, FriTH 6644279 75

[4] [EBRRAEHFRT) W b EFEMRA, 5o miEE, & OFERELE, US10,404,237

[5] TEIWNRRSLHFRT

6471921

ARG, K ORGSR ORE Tik, WM ERT A 2, KFE

[6] MEIBRARSLAFRT ) WG, K OMIREE R OREST 15, WO EERT A X,
ERSBOMBER. ERMTSOWELZR

s R 2nd International Workshop on Micro-Actuators (33472 B )
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[L] =k ERE~ A v Y o FUWER N T REREE OBRSE, B — K, B %—, 5 B,
¥ AW, JITRE 3¢, & B—: Journal of the Particle Accelerator Society of Japan, 16 (1) (2019) 2-
14,

[2]Relativistic ultrafast electron microscopy: Single-shot diffraction imaging with femtosecond electron
pulses, Article ID 9739241, Jinfeng Yang, Yoichi Yoshida: Advances in Condensed Matter Physics,
2019 (2019) 1-6.

[3]Terahertz Radiation from Combined Metallic Slit Arrays, Dazhi Li, Makoto Nakajima, Masahiko Tani,
Jinfeng Yang, Hideaki Kitahara, Masaki Hashida, Makoto Asakawa, Wenxin Liu, Yanyu Wei, Zigiang
Yang: Scientific Reports, 9 (2019) 1-8.

[4]Improvement of 6D brightness by a 1.4-cell photocathode RF gun for MeV ultrafast electron
diffraction, Y. Song, J. Yang, C. Tsai, K. Fan: Journal of Physics: Conference Series, 1350 (2019) 012048.

[5]New crystallography using relativistic femtosecond electron pulses, Jinfeng Yang: Impact, 2019 (10)
(2019) 76-78.

[6]A compact ultrafast electron diffractometer with relativistic femtosecond electron pulses, Jinfeng Yang,
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Kazuki Gen, Nobuyasu Naruse, Shouichi Sakakihara, Yoichi Yoshida: Quantum Beam Science, 4 (1)
(2020) 4.

[7]Ultrafast electron microscopy: Reinventing femtosecond atomic-scale imaging, J. Yang: Research
OUTREACH, 112 (2020) 26-29.

E R

[1]Relativistic Femtosecond-pulsed Electron Microscopy (invited), Jinfeng Yang: The 6th international
congress on microscopy & spectroscopy.

[2]Spatio-temporal Analysis Of Terahertz Electric Field Of Coherent Transition Radiation (oral), Koichi
Kan, Masao Gohdo, Jinfeng Yang, Yoichi Yoshida: IRMMW-THz 2019.

[3]Ultrafast electron microscopy (UEM) with relativistic femtosecond electron pulses (invited), Jinfeng
Yang: International Forum on Microscopy(1F2019).

[4]Ultrafast electron microscopy (UEM) with relativistic femtosecond electron pulses (invited), Jinfeng
Yang: The 7th Annual Conference of AnalytiX-2019(Europe).

[5]Ultrafast electron microscopy with relativistic femtosecond electron pulses (poster),
Jinfeng Yang, Kazuki Gen, Koichi Kan, Masao Ghodo, and Yoichi Yoshida: The 23rd SANKEN
International Symposium The 18th SANKEN Nanotechnology International Symposium.

[6]THz Measurement of Femtosecond Electron Beam (poster),
Koichi Kan, Jinfeng Yang, Masao Gohdo, Yoichi Yoshida: The 23rd SANKEN International Symposium
The 18th SANKEN Nanotechnology International Symposium.

[7]Femtosecond relativistic electron diffraction (poster),
Kazuki Gen, Jinfeng Yang, Masao Gohdo, Koichi Kan, Yoichi Yoshida: The 23rd SANKEN International
Symposium The 18th SANKEN Nanotechnology International Symposium.

[8]Femtosecond pulse radioysis study on primary process of radiation chemistry of liquid alkane (oral),
Yoichi Yoshida: 14th Tihany Symposium on Radiation Chemistry.

[9]Femtoseconf pulse radioysis study re-investigation of radiation chemistry of carbon tetrachloride-
(poster), Masao Gohdo, Takafumi Kondoh, Kazuki Araki, Koichi Kan, Jinfeng Yang, Yoichi Yoshida:
ICRR2019.

=
[1]Femtosecond electron diffraction using relativistic electron pulses (¥ 4x14)“Novel Imaging and
Spectroscopy”, Jinfeng Yang, IntechOpen, 978-1-83880-051-2 (ISBN) (8-25) 2020.

[2]Femtosecond pulse radiolysis (5 4:1i%)“Novel Imaging and Spectroscopy”, Jinfeng Yang, Koichi
Kan, Masao Gohdo, Yoichi Yoshida, IntechOpen, 978-1-83880-051-2 (ISBN) (26-45) 2020.

[3]Introductory Chapter: 4D Imaging (£ 4:i&)“Novel Imaging and Spectroscopy”, Jinfeng Yang,
Hidehiro Yasuda, IntechOpen, 978-1-83880-051-2 (ISBN) (1-7) 2020.

BT
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JREFRC

[1]Reversible gas—solid reaction in an electronically-stimulated palladium nanogap, Takehiro Tamaoka,
Ryotaro Aso, Hideto Yoshida, Seiji Takeda: Nanoscale, 11 (18) (2019) 8715-8717.

[2]Impact of Ar atom irradiation on the crystallinity of GaAs/Si interfaces fabricated by surface activated
bonding at room temperature, Yutaka Ohno, Reina Miyagawa, Hideto Yoshida, Seiji Takeda, Jianbo
Liang, Naoteru Shigekawa: Proceedings of 2019 6th International Workshop on Low Temperature
Bonding for 3D Integration, (2019) 2.

[3]Artifacts in the structural analysis of SAB-fabricated interfaces by using focused ion beam, Yutaka
Ohno, Hideto Yoshida, Naoto Kamiuchi, Ryotaro Aso, Seiji Takeda, Yasuo Shimizu, Naoki Ebisawa,
Yasuyoshi Nagai, Jianbo Liang, Naoteru Shigekawa: Proceedings of 2019 6th International Workshop on
Low Temperature Bonding for 3D Integration, (2019) 55.

[4]Visualizing progressive atomic change in metal surface structure made by ultrafast electronic
interaction in ambient environment, Ryotaro Aso, Yohei Ogawa, Takehiro Tamaoka, Hideto Yoshida, Seiji
Takeda: Angewandte Chemie International Editon, 58 (45) (2019) 16028-16032.

[5]Substantial narrowing on the width of “concentration window” of hydrothermal ZnO nanowires via
ammonia addition, Daiki Sakai, Kazuki Nagashima, Hideto Yoshida, Masaki Kanai, Yong He, Guozhu
Zhang, Xixi Zhao, Tsunaki Takahashi, Takao Yasui, Takuro Hosomi, Yuki Uchida, Seiji Takeda,
Yoshinobu Baba, Takeshi Yanagida: Scientific Reports, 9 (2019) 14160.

[6]Impact of focused ion beam on structural and compositional analysis of interfaces fabricated by
surface activated bonding, Yutaka Ohno, Hideto Yoshida, Naoto Kamiuchi, Ryotaro Aso, Seiji Takeda,
Yasuo Shimizu, Yasuyoshi Nagai, Jianbo Liang, Naoteru Shigekawa: Japanese Journal of Applied
Physics, 59 (2019) SBBBO05.

[7]1Synthesis of monodispersedly sized ZnO nanowires from randomly sized seeds, Xixi Zhao, Kazuki
Nagashima, Guozhu Zhang, Takuro Hosomi, Hideto Yoshida, Yuya Akihiro, Masaki Kanai, Wataru
Mizukami, Zetao Zhu, Tsunaki Takahashi, Masaru Suzuki, Benjarong Samransuksamer, Gang Meng,
Takao Yasui, Yuriko Aoki, Yoshinobu Baba, Takeshi Yanagida: Nano Letters, 20 (1) (2019) 599-605.

[8]Impact of the spatial organization of bifunctional metal-zeolite catalysts for hydroisomerization of
light alkanes, Kang Cheng, Lars I. van der Wal, Hideto Yoshida, Jogchum Oenema, Justine Harmel,
Zhaorong Zhang, Glenn Sunley, Jovana Zecevi¢, Krijn P. de Jong: Angewandte Chemie International
Editon, 59 (9) (2019) 3592-3600.

[9]1Enhancement of CO, adsorption on biochar sorbent modified by metal incorporation, Nurul Azrin
Zubbri, Abdul Rahman Mohamed, Naoto Kamiuchi, Maedeh Mohammadi: Environmental Science and
Pollution Research volume, 27 (2020) 11809-11829.

[10]Cobalt nanocrystals on carbon nanotubes in the Fischer-Tropsch synthesis: Impact of support
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oxidation, Tom W. van Deelen, Hideto Yoshida, Ramon Oord, Jovana Zecevi¢, Bert M. Weckhuysen,
Krijn P. de Jong: Applied Catalysis A: General, 593 (2020) 117441.

[11]Characterization of nanoscopic Cu/diamond interfaces prepared by surface-activated bonding:
implications for thermal management, Jianbo Liang, Yutaka Ohno, Yuichiro Yamashita, Yasuo Shimizu,
Shinji Kanda, Naoto Kamiuchi, Seongwoo Kim, Koyama Koji, Yasuyoshi Nagai, Makoto Kasu, Naoteru
Shigekawa: ACS Applied Nano Materials, 3 (3) (2020) 2455-2462.

E R

[1]Surface Dynamics in Nanoporous Gold Catalysts under Reaction Environment (poster), Naoto
Kamiuchi, Keju Sun, Hideto Yoshida, Seiji Takeda: The 6th International Symposium on Advanced
Microscopy and Theoretical Calculations.

[2]Self-Activated Surface Dynamics in Gold Catalysts (poster), Naoto Kamiuchi, Keju Sun, Hideto
Yoshida, Seiji Takeda: The 26th meeting of the North American Catalysis Society, NAM26.

[3]Self-Activated Surface Dynamics in Nanoporous Gold Catalyst (oral), Naoto Kamiuchi, Keju Sun,
Hideto Yoshida, Seiji Takeda: 14th European Congress on Catalysis, EuropaCat 2019.

[4]Atomic scale analysis of the metal surface structure in working nanogap electrodes (poster), Ryotaro
Aso, Yohei Ogawa, Takehiro Tamaoka, Naoto Kamiuchi, Hideto Yoshida, Seiji Takeda: The 23rd
SANKEN International Symposium.

[5]Dynamic active structure of nanoporous gold catalyst in CO oxidation reaction (poster), Naoto
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