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2017/09/25-27 Tsukuba Global Science Week 2017 (TGSW 2017)
28 OIXEBRE#SG TR L-o<IE
September 25
Session 7-2: Student Poster Presentation on Materials Research (NIMS Collaborative Doctoral
Program & TIMS) (F16)
ipT =i =E 202B
Tyiar A =T AP — aHE (NIMS) | 8 ER (L)
Poster Session 52 1 (N 17 FE3 FBRE B A FE o 2 — B D FER)
September 26
Session 8-1: Interdisciplinary Workshop on Science and Patents TGSW2016-IWP  (F:{¢)
Pt =i 101, 102
Byval A= F AP — B REEIE (LR T
Opening address :Rafaél H. L. Kiebooms (European Patent Office)

Oral presentation

Rafaél H. L. Kiebooms (European Patent Office) “Protecting your Intellectual Property
by Means of Patents”

Rafaél H. L. Kiebooms (European Patent Office)

9

Hisaya Imai (Univ. of Tsukuba) “the procedure to obtain the grant of a European patent

“The Seven Deadly Sins of the Inoventor”

Poster session

Closing ceremony: Comment on TGSW-IWP2017 and Awaeding
Address and Closing Declaration : Ken-ichi Hino (Univ. of Tsukuba)

September 27
Session 2-2: Catalytic science and technology for energy innovation (F:/g)

P R 202A

Byvar A —HF AP — PR (B R

Junji Nakamura (Univ. of Tsukuba) “Introductory talk”

Prof. Liming Dai (Case Western Reserve Univ.) “Carbon-based metal-free catalysts for
efficient energy conversion and storage”

Prof. Takahiro Kondo (Univ. of Tsukuba) “Active sites in nitrogen-doped carbon

materials for oxygen reduction reaction”

Yuanjian Zhang (Southeast Univ.) “Carbon-based non-precious electrocatalysts:

preparation and structure-activity correlations studies”

Yuta Nabae (Tokyo Institute of Technology) “Oxygen reduction performance and

mechanism of Fe/N/C cathode catalyst prepared from polyimide nano-particles”



2017/11/25

2018/1/14

2018/3/8-9

Plamen Atanassov (The University of New Mexico) “Platinum Group Metal-free

Catalysts for Fuel Cells: Successes and Challenges”

Toshiyuki Mori (National Institute for Materials Science) “Interface design of Pt-CeOx /C

electro-catalysts for fuel cell application”

Iryna V. Zenyuk (Tufts Univ.) “Synchrotron X-ray Computed Tomography for Catalysts

Characterization and Design”

Hirohisa Tanaka (Kwansei Gakuin Univ.) “Platinum-free Direct Hydrazine Fuel Cell

~Collaboration with Daihatsu Motor~"
Junji Nakamura (Unive. of Tsukuba) “Closing remarks”
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(Workshop of  Pre-Strategic Initiatives)
285 FUEKRFRAITIERB110 ABERE
March 8th, 2018 (Thursday)
Tatsuya Nabeshima (TREMS): Opening Remarks

Junji Nakamura (TREMS): “Catalytic Conversion of CO; to Methanol on Cu”

Stefanie Tjaberings, Andrea Steinhaus, Tai-Lam Nghiem, André H. Groschel (CENIDE)
“Block Copolymer Templates for Energy Applications”

Eunji Lee, Huiyeong Ju, Shim Sung Lee (Gyeongsang National University, Jinju, South
Korea) “Calixcrowns versus Pillarcrowns: Old and New Ditopic Building Blocks in

Supramolecular Coordination Chemistry”

Yasuhiko Yamamoto Tomokazu Shibata, Yusaku Nakayama Ryosuke Shinomiya and
Haruka Araki (TREMS, Department of Chemistry, TARA Center, University of Tsukuba)

“Characterization of Complexes between Heme and G-quadruplex DNAs”

Seiya Tsujimura (TREMS) “Enzymatic Biofuel Cells”
Stefan Hecht (Humboldt University of Berlin) “Photoswitches to Control Materials and

Devices”

Hisaki Sawahata, Mina Maruyama, and Susumu Okada (TREMS) “Energetics and
electronic structure of in-plane heterostructures of graphene and BN”

Yutaka Moritomo (TREMS) “Thermal Power Generation in Heat Cycle near Room
Temperature”

Martin Bremholm (Aarhus University) “Materials Chemistry and Structural Studies at
High Pressure”

Hideto Yanagihara (TREMS) “Strain-controlled Spinel Ferrites for New Permanent
Magnets”

Yasuo Norikane (AIST) “Photoinduced Solid-liquid Phase Transition and Dynamic

Motion of Azobenzene Crystals”

Takashi Nakamura, Yuya Kaneko, Tatsuya Nabeshima (TREMS) “A Large Macrocycle
That Binds Molecules by Multipoint Metal-ligand Coordination”

Dana Westmeier, Shirley K. Knauer, and Roland Stauber (University of Mainz, University
Duisburg-Essen) “Nanomaterial-based Antimicrobial Therapies: Principles and

Limitations”

Takahiro Kondo (TREMS) “Hydrogen Boride Sheets Derived from MgB, by Cation

Exchange”

Yohei Yamamoto (TREMS) “Conjugated Organic/Polymer Microcavities for Optical

Resonators and Lasers”

Kazunori Takada (NIMS) “Interfaces Governing the Performance of Solid-state Batteries”



Takaki Kanbara (TREMS) “Synthesis of Conjugated Polymers via C-H bond

Functionalization Strategy”

Dana Westmeier, Roland Stauber and Shirley K. Knauer (University Medical Center of

Mainz, CENIDE ) Small Meets Smaller - Nanoparticle Microbiome Interactions”

March 9th, 2018
Yasuhiro Hatsugai (TREMS) “New Paradigm of Topological Materials”

Ashraful Islam (NIMS) “Perovskite Solar Cell for Next Generation Photovoltaics”

Chikashi Nishimura, Hideo Yoshinaga, Seiji Sakurai, Koji Nakagawa, Hiroshi
Yukawa, Yoshihisa Matsumoto (NIMS, Taiyo Koko Co. Ltd., Nagoya University, National

Institute of Technology, Oita College, National Institute of Technology, Suzuka College)
“Separation of High-purity Hydrogen Using Vanadium Alloy Membranes from Gas
Mixtures of Nitrogen and Hydrogen”

Priyanka Jood, Michihiro Ohta, Mercouri G. Kanatzidis, Atsushi Yamamoto (AIST,
Northwestern University and Argonne National Laboratory) “High Efficiency

Thermoelectric Materials and Modules from Nanostructured PbTe.”

Eiji Nishibori, Hidetaka Kasai, Venkatesha Rama Hathwar, Bo Iversen (TREMS)
“Accurate Charge Density Study for Quantum Crystallography”

Tsung-Yu Huang, Ruei-Han Jiang, Chi Chen, Ding-Zheng Lin, Jian-Hui Lin, Tung Lee,
He-Chun Chou, Jen-You Chu, Ta-Jen Yen (National Tsing Hua University, Industrial
technology and research institute, Hsinchu, Research Center for Applied Sciences,
Academia Sinica) “Seeing is Believing!? A super plasmonic probe and a Harry Potter’s

invisible cloak”

Jeppe Vang Lauritsen (Aarhus University) “Scanning Tunneling Microscopy Studies of

Metal Oxide Catalysts for Electrochemical Water Splitting”

Akira Uedono (TREMS) “Study of Vacancy-type Defects in Materials for Widegap

Semiconductor Devices by Using Positron Annihilation”

Jyh Ming Wu (National Tsing Hua University) “Piezo-Catalytic Effect on the
Enhancement of the Ultra-High Degradation Activity in the Dark”

Gheeraert Etienne (University Grenoble Alpes) “Diamond electronic devices for power

electronics”

Noriyuki Iwamuro, Junjie An and Masaki Namai (TREMS) “Investigation of Short-circuit
Failure Mechanisum of SiC MOSFETs”

Takahide Umeda, Mitsuo Okamoto, Ryouji Kosugi, Shinsuke Harada, Shinobu Onoda,
Takeshi Ohshima, Noriyuki Taoka, Mitsu Shimizu, Hiromitsu Kato, Toshiharu Makino,
Satoshi Yamasaki (TREMS, AIST, QST) “Electron-spin-resonance Characterization on

Wide-band-gap Semiconductor MOS interfaces”



Aboulaye Traore, Toshiharu Makino, Akira Nakajima, Hiromitsu Kato, Masohiko Ogura,
Yukako Kato, Satoshi Yamasaki (AIST, University of Tsukuba) “Electrical Properties of

High-voltage Diamond p-i-n diodes”
C. Vallée, and C. Mannequin (University Grenoble Alpes, University of Tsukuba)

“Atomic Layer Processing for Next Generation of Microelectronic Devices”
Ryu Hasunuma (TREMS) “Charecterization of SiO; Films on SiC”

Hiroshi Yano (University of Tsukuba) “Characterization and Control of Interface
Properties in SiC MOSFETs”

Joel Bleuse, Yoann Curé, Frédérique Ducroquet, Louis Grenet and Henri Mariette
(University Grenoble Alpes, CEA / INAC, Grenoble INP, CEA / LITEN, CNRS /Néel
Institute) “Study of Potential Fluctuations in CZTSSe thin film solar cells by Optical and

Admittance Spectroscopy”

Yutaka Moritomo (TREMS): Closing Remarks
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Session 7-2: Student Poster Presentation on Materials Research
(NIMS Collaborative Doctoral Program & TIMS)
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Session 8-1: TGSW-Interdisciplinary Workshop on Science and Patents2017
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2018 Joint Symposium on Energy Materials Science and Technology

(Workshop of Pre-Strategic Initiatives)
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GaN-on-Si, 14> 7EA GaN, MOCVD <> HVPE
IZEV RS2 GaN, &FED /L7 GaN Z i
L7z, ZORER, BE T 1HWE AW ORI X
DSV -3, 28 FLALR a~f%E, 720l
AL SN DIERE A BT Do ki Ly, &
YU T il A SO R BB VAL IS DUV TREL VAL
NEHNDZENR DT,

[ 1]

GaN-on-Si "POZEFI.OF ) T i A2 ML 7~
FERAX 1R, S T A—F—(, GEN
RIGIZAIESINDERELIRD/NTA—H—T, =
NENHT R —DEELTRHIELTWD. F
7z B 1(@)I2iE PL OfER27R3. MR OB
GaN H1 C 2 ([C]) THD. [C]=2x10' cm D
ABHE, SfE2Y 1.8 eV, 2.7 eV, 3.2eV TLEH 5.
— 05 N AZEHIZ LA BN LD C 26
B ERBESE DI B R XX — (3
Fh 27 eV & 32 eV THDH. Lo T,
CNOH P SCNOH DFROEB RIS TS EH
Zbib.

[ 2]

Mg A A EA LT GaN D K [fa &% 0 7 1
ZEHmL7=. 3EHX, MOVPE % T GaN /3L
IFM T 4 272D GaN JEE RS

1. GaN-on=Si @ S D YR = F )L 2 —
R AEME, Fl—3Bko PL IEORER SR L
7=,

DO&EAER L=, ) o 500 nm IwfEECHEAD
Mg AiElEDT=8, ZRLF¥—% 20 keV b
430 keV FTEALSH 72RO AA U EAZE TN L
7o A D Mg JREEIX, 1x10'7, 1x10'8,
110" cm ™3 TH5H. FEA#, JEZ 300 nm D AIN
Z B ENTIE AL, 1000°CH 5 1300°C£ T, %
FHRPAR TS BEsiL7=. BB & O PL
HIEX, AIN 2=y T 7 LTI FE LT, X 2
IZ Mg {EAT M ON 1300°C THER L 723 EHZ DU
T, § NIA =% BT HIABR T RILF —
(E) DB LU THIE LTS R 2R

il E2iE, B T HIABRRESERL
TW5. Rl E N E OB HRR LT 0%
A, STEIE0.441 £72%. Mg IR FE 1017 cm™ Ok
(as-implanted) 1275 H 3% & (X 2(a)), E=5-15
keV £HED SEIZ RO S LV EW=D, A4
UHEACEDE A S L ZE AL R G TR R
DIVHIRL TWD LB CES. 1300°CHERTZ I,
E=7-8 keV T SMEMN EHT 203, Zhu, Bestiic
FOZEIE RN EARL, ZTDOVA RN KEL o
12 ThD. WIESHT- S E, £7- w1, B7%E
T FHMBPENS, BESLATO K KEFEIX Ga 2241
(VGa) & N ZE£L (Vn) DEEEIR (VaaVn) THDHZE,
72, 1300°CHER L I1X, Ko KR&ERZEAELKE
(VeaVn)n (n=3) 55) DNEASILTWNAZEDN DD
7.
BRI, 1300°CRERLL 723082 He-Cd L
— P —THRHNLUBOHETDHE ST EA L.
ZORRNE RO ZEFLE B IR ~D G F iR
N EFALETZDTHD. B Em a2
LICHI S DA, EICmBLIZZH~D
HERITIEFI NS, — 7, IEICHIELZ224LA3
KRG ICIVESNT-E /BT 5L
(Ve — 1), BTN FMERWLIE, BA~B(LT
57080, B Iz LIS A IOIT D, &
5T, FRLOZEAES RO —EIIR B T CTIEIE
Ao TRY, R IVIED N E &
L, SEN EFHLIEEBEZDIENTES. 12721,
2(b), ()T/RLIZERIZ, KA O FIT Mg
BEN EATEMmElsnsZEdbootz. i
I, TEMHAEES TR Mg D3SEIREHZLE A
SNT-EFERELTLEY, ZZHNE A2
T ORI T DD THD.



2. Mg EA GaN OFeslinits CHIE L7 S
IRT A =5 — (F) OGETI HiAKLT R
LR —RAFEVE. FEAL72 Mg O Mgl
10", 10'8, 10 em™ Td 5 (KT (a), (b),
(c)). BEHH L 7=3BHT DWW TITERRS L
RN BHEIE LR R L.

31T 10K CHIFEL7Z PL & S iz Yo L%
— OB L THIEL /R %A 7" T . PLTIE, Ga
fLEIZ A>Tz Mg I2)# B CTZ 2% ABE
(acceptor-bound excitons ) X°> UVL(ultraviolet
luminescence) 3 BLHI STV 5. Mg JRE 107
em™ OFEFTIE, S EIX 2.6 eV 2B EFL, 3.1
eV TlEIFfufnd 5. ko T, RURFry 7 HD
ZEFLOYERLIE, Al E T #5720 LR =R LF —
MEIZHDATREMEN 5. 3.4 eV DL E TS
T5E, BFIE—H, [RERFIC LR THBZESL
ICHIBE SN TWDEB BN, 12721, 2.1 eV

52.6 eV OFIPHD SIEIXIRE AT SELD /NS,

LR T RNVF—TliL, BFNZELND
H SN D7D ZE O E M B IE~BEIL CDHE

EZ2oND. ToT, ZOTFAFE — | Zxf T HYE
MICHLZEIANGFIETHEEZLND.

3. Mg FEA GaN |22 T 1300°CREsi#% D
(a) IR PL JUEREE, KOV (b) SHED
SRR = L — R T
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SiC-MOSFET D FhkEMt &IZBIL . n Frv
72T p FrANVE IOV TEIZRL NI
ab=yay CEHMEfENT . Si NT—T ANAATIZ RSN
72N SiC R OB T IEAN=A MfF LT, £
72, SiC-MOSFET DRt 825 MOS F ¥ 1L
B F R R ATV BRI R ST O
S HENL % FE O FEA & SR i ST B R LR R T >
DOz T T2,

[ 1 ]J(Da) n FvrnFE1:1200V [MifE SiC
nMOSFET % HV >, 35 -l &2 34, OF8C
T NAAY 2=y a X0 Z DORIE AN = A M fEAT
LTz TOFER. SITAYATIL SN TWDFE T
W BN KD BVER B E 12N 2 . SiC-MOSFET
TIHK DC bus FBJEFIINREZ 1)7 — Mg bfEs A
VI KD i) Al BARY A~ IZKDHEEE, 725
(2 i)/ =) =AYV BLGI LD D 5 Z &3 B
L7z, ZHUBIE, SIiC 28 SilC iRzt 2 s
LWV LD,

o ¥ -HER R [ R ]
DG bus TE 00D DG bus IE  BOOWIES
1 SiC n-MOSFET WERER % DOFE 755

b) 3x3mm? A D 600V [ £t SiC pMOSFET %
SR TRME, ZhvE VI &2 FE A
L. PRETTAAAY I ab—ya I K0 Z DR EE A=
A WEENT LTz, EOFER: SiC pMOSFET (% SiC
nMOSFET (T~ REEI B AR ENZEHIBIL
Too TOBHELT )@ TN TV Vit EE i) —MNi
LIETORLNEBIRICEDEZANRKENIERN
ZEiFons,
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[ 1 ]SiC Hf5momiE L

PERBIFFD SiC TR R NV —7"LEb1T, K
B2 B 5O R REMEIC OV TIZOW TR AT
W, HFEIF R DDA B L, Thabe
12, DU PEFEEERL T 0T = 7 b (B K
PERRAIE - RS AT 7R (&S5 ) I
HEGL., BRsiTz,

[ 2 1@ ExyT U THIF~D %

TN ) =T IVRKRFEDETINT 47 ) —Tass
LDFEZ N LT N B =
NMABOWFIET N —T O LA X > T, B
TRENTOEROMESEALEL TWD,

[ 3 1FRmBLG D FpEEFR O BRAR &l 4

Tl /bhu=J AR EHG OB D
S HFFEZ MR AT o TND, AEERE 1, Yt
RAEETL b=/ 2D BB BRI THLHR
—E T OEEMIAZBE LT, 2O,
15 D3 ) — 73 i e VLA TR Ik 1 LSRR
TR =B 7 i LT 3B O & L8 -k e
O TEHHT 5, I H O FIEEBR T,
WFERT T B IREE b EZ RS, TV
AVITEHRER =T U B IZRRICE B LT,
WINHR = AR RO E L L
FIRREZALEFHE RS, 70 RS TR O E 2
PN R E T, RIREIZ, RE—T7 DY) —H R E
Lz DT, o FELSIHIENC LD IRE
SO HIE 2R ZE L=, LA EDSE R A
FEEFBRAZE I 331T 555 - B m O K& Hill 8 0O F 32
PEAB ST,

[ 4 1E B D T O FMERRTT
FRIZIRFAMBHZIE B L, 2O 1 HoH g
DIFAZDSIL TS, AEERS . 7 T77
U NHEDE T I W TH 728154 R
i, o972 ERWEE R E A

EL,
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[ L — 7 Tl, SiC ZHLELTZH LWL
IRT R T S A A% W @ RE TR ) A Ha
[ DM IEE FhELT=, ZIENDT A AD K
1, FEEIC R L7 B A WD ZET, 73
AADRHEE TR EH Uz BB R, AT
LJRBANAREE 72D,

[ 1 ]SiC RU—F A REH WA E—F A
V= AL N H DT

R —F R, ZAD BRI FEEE £ Ui Al
FROMEZEIToT-, Si DA—IX I
FINAAR SiC-MOSFET 1%, EMRETH LN
A A A —REF LN T SAATHD, 20
RSEMOEEE FEL T, A E—F R —2R
A N=52 (K 1-1) LD HDEERFTIL, £
NENDOEHEIZH TR FEHL TE T,

[T

=
hﬂmdau:«: SOUECE Im;rtﬂ
B 1-1 A —F R —AA = ZD[E] &

SWC-MOSFET
(without SiC-SBD)

.
.
o

[ 2 ]1GaN RU—F (2% =5 T2 ot
B O

GaN /U8 (KT S 20, il BEEh A3 m]
HE7eT AR TH D, ZORHEE fx KERA 237 [8]
B RELC, B AT — R & VRt
AN ZDIRFIEAT 72, BIEE 51 MHz
TORMHERA L =2 ZlEL (K 1-2), /]
DF T ALFE7E2D AR RE ThHHIEEH B
WL, EBIIESAEE O/ N E MR b ORI REME A
RUT=,

1+2 GaN Z =R JE A v 3 —H
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[R50 P9 - F UGG ES - M AP 2828 T, 1A
B 553 0% (ESR) &2 W e U —x L hm =
JAANBIRT A (RALT A5 4H-SIC, %Ll
U GaN, ¥ AVELR) DREEEHTZAT > T
%, FFlZ Metal-Oxide-Semiconductor (MOS) 5%
M R M D[R EIZE R Z Y TTND,

[ 1 ]SiC-MOS Fitifm K i

4H-SiC CTEHHH MOSFET Tl i K Balz L
LBEELROLEVMES 7 RS RERERE L
S TU%, 4H-SiC(0001)H GEFR Si ) O MOS Ft
/K ffao> ESR BIZ2&E BICHIIL . B iz X
ST FUHE R R MG L4 BT E DT R KaS 2—-
4x10"2 cm? OEETRAL, TN E Iy
L7258 T MOSFET OERNEBEEL TS
TWDZENHIL - (EFR SRR 27 728),

fith 5, 4H-SiC(0001)iAi GEFR C 1) Tix, AD
LEVMES 7 ROJRIK E72%7C T [E A K% 5
P ESR IEIC K- THDNZ LTz, 2O S E K
fald C I FAEL (K15%10'2 em?) | BR{LAR
HFIZh A L CIESLN 7y 7 LU T 2 &2 B 7
L7 GRsC 26 728)

[ 2 ]SiC-MOS St H—y 1R

HL—¢ 77 (Single Photon Source:SPS) [3):
AU AIRER EFE YR THY, T3 Ea—
TALTRBA VT DIARER LD, b
H4 72 SPS 1ZXAVELRD NV B 2—Thb
M3, BT, SiC 2B W CH =RIRENERTAEZ: SPS 2%
ROMORFZER TR L CD,

FLEEIL 4H-SiC MOSFET O F - 3 /LAE kD
4H-SiC/SiO; I BT i SPS”EIE S X
Fric7e SPS 2% LU (48 L 1x107 em™2) | £ D
IREMECEB R GIEZ T £ AR —2ar Ui Ga
L2578,

[ 3 1% A4VELR MOS St & fa

2016 FIZX A VTR TH O WIC K ELE

MOSFET D 3RFEAM 741, SiC <° GaN E[FERIC
MOS S R MaDOMFFE N EEIZ /> TE T,

M EAFCIIWHRLF AYESR MOS S K
ffaD ESRIZAE F L, BEERN IR S TR St X
J—xL/ha=r 25t 2 — (TREMS EA
RV — I ERES P 0 FE R 2R A AR L T
%) THERLE N2 A ¥ ER(111)/ALOs FLHE K
B> ESR IR TRRENLT=, % 1T 1012
em? B CRSHOBEE LRI EL TWHE
DEHERISILD, ESR 43 ElF#AFIH L TOENR
DIFRIEZMED TS (ERRESFERER 30 72L),
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WIFFEE CIREARFZ T (ONT — 8RR T,
KEGFEM, Jefbit) OB FRIEOFAS, 72
5 ONZRAME 2 e 453 2 KRG HERL DFFHT 21T\,
FONA ZDEMERGEIZ T — Ry 7T 5 2
L& BERICHE A D TN D,

[ 1 ] 4H-SiC/Si0, Fif DOAEEfEAT
4&6ﬂ:%Eﬁﬂ:%b#@*?me5¥%ﬁrf
FIXENT- A B L TBY ., Si 2EET S

Rt R Z EmbIERZED TN D, LZ))L\

BRI S10, & 4H-SiC HAR R EITIZ LD &
WA TEAE L, B R BRI 2 RS 220, 2
DL E R HEFERH~D -0 WER T~ 5
FiEEACREOT AZRE L, ZORE,
4H-SiC/Si0, FLmZiL 100MPa 1F & D mEN O
HIFLE L, Si0 DT F o 712 K 0 RN
KD EOTHNRABIND Z ERHLNT
iwﬁ;20®ﬁﬂ®ﬂ@mﬁ®ﬁ@%%ﬁ%
N DORE72FNE PRI ND 0, M2 IR D

HORFEILAZDPBEOFTREME IR SN TH
D ABETFIZOWTIEEEM 2 X TTS P

Thd, 7=, BRI E AbE, ¥V
THEINCH 2 DL A% ERT D,

[ 2 IBEEHEICLIDLIZAYEY FOXMIH
H

ZA YTy RIART =8 KO EAT A
AL LTCOIHARERF SN TEY ., Z20F /31
A B PR D R BEHERL ORI, PRSI AR A
RTHDH, XAYXYELY FIINY FXx v 7R
5.5 eV LERTHY ., BV FIEL Y R

IRFVEDTT DN R M i iﬁfﬁf&bé % T,

AL O EE SN A IR AT & SLRIFAE &
Eﬁﬁﬁﬂ/h%k/7WK%Eﬁ%f® &
fiENT 2 BRI R BRI A 7 2 OFEEE % B
b Uz, BIREN S A T 5 LB 5T

700 . BI{E 1-10 kHz OZFE B TCONE &
HEREMEIEZ L TV D,

[ 3 Jcu(In, Ga) (S, Se) s AW LD A A fiF
Hr

Cu(In, Ga) (S, Se), N[5 EY
HHITHED LT

X0 LT C
INEFEELT22.9% L5

WEH R A2 R L, & 5725 @R LA HIFE S
NTWb, 2ok v 2 TlEftho v
a7 RRBEEMAT R & [FAE T L h U 4 AL
PAZEH L TWD 0 AL Cu(In, Ga) (S, Se) .
DRMEDZEENZ ED L I BAE KIZTL TV
DOMNHGNTR)oT2, U= TIX
Cu(In, Ga) (S, Se) » KFFEHUIZDOWT, 7 K v
B UAANY ha A3k R EE, 40t
FMEREZRN, TAHY (B L) /L
FRET% D R Mo HELL A3 AR OO3E\ N, Tl MW A 0D & F
fili, FEAE AR OFEIZOWTEME 21T 72 > 72,
FOREF. T NAA VAEZIIE (DFy VTR
JEDPERIZ RS T DIEHAL = R L ¥ —0. 25 eV
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Carbazole-based conjugated polymers that have
semiconducting properties have attracted great interest
due to the high fluorescence quantum yield and good
chemical and environmental stability. Novel liquid
crystalline  poly(2,7-carbazole)s whose chemical
structures are summarized in Figure 2-1 were attempted
to synthesize by introducing different groups (R) of
linear long chains and branched ones at the 4 and

9-positions.

[42-1 49-UEHAY (2,7-HAN—)L)

All the polymers were synthesized by the
Ni-catalyzed Yamamoto method from corresponding
2,7-dibromo monomers.  For comparison, several
poly(2,7-carbazole)s having the R substituent at
9-position were similarly synthesized. They were
soluble in common organic solvents such as THF and
CHCls.
measured by gel permeation chromatography (vs.

polystyrene standards using CHCl; as an eluent).

Their average molecular weights were

Photoabsorption, fluorescence, and X-ray diffraction
spectra were measured to characterize these polymers.
Their phase transition behaviors were investigated by
differential scanning calorimetry (DSC) and polarized
optical microscopy.

Optical properties of these polymers were
basically same, showing strong absorption bands at 390
—402 nm due to m-m* transition of the conjugated main
chains. Intense PL bands were observed at 421 —
437nm in CHCl; solution and film state. A typical
example of  poly(4-dodecyloxy-9-dodecyl-2,7-
carbazole) (PDDCz) with 111 kg mol! of a number
average molecular weight (M) (Mw/M,= 2.80) showed
the UV-vis absorption maximum at 390 nm in the
CHCI; solution and at 402 nm in the thin solid film
state. The photoluminescence maximum values were
421 nm in the CHCl; solution and 437 nm for the film,
suggesting that it emits blue fluorescence.

The DSC thermograms of PDDCz (Figure 2-2)
showed two endothermic peaks at 104 °C and 185 °C
in second heating process, which might be due to phase
transitions from a glassy state to a mesophase and from
the mesophase to isotropic liquid. The successive
second cooling scan showed two exothermic peaks at
168 °C and 154 °C, which might correspond to phase
transitions from isotropic liquid to a mesophase and
from the mesophase to glassy state. Unidentifiable
textures with birefringence were observed by the
thermo-controlled polarizing optical microscopy for
PDDCz, which also supports presence of liquid
crystalline states.

The X-ray Diffraction patterns of PDDCz of cast
film and annealed one were shown in Figure 2-3. The

Exo
0
194°C  egec
second cooling
H  a—
g
T —_— 104°C
second heating
185°C
Endo
1 1 1 1
50 100 150 200
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appearance of on intense signal ca. 26= 3° suggested
that the polymer take a smectic-like layered structure
with 27.6 A distance between polymer main chains
separated by the R side-chains and w-m stacking
distance about 4 Abetween polycarbazole planes.
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15.

16.

20182.8)(IHHH, RAH—)

R, BIEEE, KT bEEZ D OE AR
Sy TYEIOBIFE SAT 77 Ja— -« va—/r—2A
2018 (2 < I FERE S, 2018.2.8)(HIHH, WA K —)

(invited) FEBEIRE, [ERMEDE (alEE b oniRm
ORGSR AR, 2018.3.17—20 (3.19%%) |
SRR FRRE RS

KL, MEREIE, AR O ABIER D T OBk,
ISP « EREAIIE S, 20174, )
T BEER) EEOEER, MRS T Ry
232 2 20174E11 29 H (poster)

e EEA RREIE, 7L LB TR L= Y 7
=V OMHE, JETWBEEE « WEREEEIIER, 2017
FREITER, BOT (RKIEIRD) BRSO, B
TTA b F Ay 23A, 201 7T4E11H 29 H (poster)

RZHC, PRRRIROE, WRAs RS L OWE A A k9
DHERROE AT SR - WRREE e
2017AFFERITSES:, R0 (BRI el diUn., BREE
JFEHT T A B3 22 3A, 20174E11H 29 H (poster)

MRZHL, AR, FRAREIE, YA SRR &

RITHWERIEZ R AT D DX sy 1 ORERLI,

(Magnetic  orientation of helical ~polymers  with

vapor-induced liquid crystallinity and anisotropic magnetic

susceptibility), &% 12 [AlH ARESEIF2HF211714 H
(K IR R AR

R Zefd, R, PRRREEIE, VARSI L
71 I AL ERT RSB Y ~— ELOBI%E, 5
TEICSIHLS: 7 = A X 2017 (¥ U — KR — /L,
2017.10.17)

Kbt PRRLIE, “ T8I T Y U E A LTt
FHEREMEAR Y =~ — DA/ HTRICSHE 7 = A %
2017 (¥ U —7—/Uiidi, 2017.10.17) (poster)

PR T, RIS, PRRIIE, R JESKT D
R o — 2RI L 7oA R AR ) <
—OBISE, 5 12 [T A 2 - AR
WRFE AL v 3R BRI X Ty
2,2017.727)

Masashi Otaki, Hiromasa Goto, Synthesis of azobenzene
main-chain type polymers

Tsukuba Global Science Week-Interdisciprinary Workshop
on Scuience and Patents 2017, Tsukuba International
Congress Center, Tsukuba, Sep 26, 2017 (poster).

Kohei Yamabe, Nobuhiko Nomura, Hiromasa Goto,
Coupling reaction of conjugated polymers by quorum
sensing  catalysts,  Tsukuba  Global  Science
Week-Interdisciprinary Workshop on Scuience and Patents
2017, Tsukuba International Congress Center, Tsukuba, Sep
26,2017 (poster).

Naoto Eguchi, Kohsuke Kawabata, Hiromasa Goto,
Electrochemically synthesized conjugated polymer films
showing color and optical activity change reversibly with

17.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.
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application of voltage, Tsukuba Global Science
Week-Interdisciprinary Workshop on Scuience and Patents
2017, Tsukuba International Congress Center, Tsukuba, Sep
26,2017 (poster).

Haoyue Shen, Hiromasa Goto, Chiral Sources Exhibit
Opposite Helical Twisting Power by Different Chemical
Modifications, Tsukuba Global Science
Week-Interdisciprinary Workshop on Scuience and Patents
2017, Tsukuba International Congress Center, Tsukuba, Sep
26,2017 (poster).

Hiroki Hayashi, Shigeki Nimori, Hiromasa Goto, Flexible
Semiconducting Polymers: Molecular Conformation and
Aggregation Changes upon Solvent Vapor and Mechanical
Stress, Tsukuba Global Science Week-Interdisciprinary
Workshop on Scuience and Patents 2017, Tsukuba
Intemmational Congress Center, Tsukuba, Sep 26,
2017(poster).

Takuya Yonehara, Hiroki Hayashi, Hiromasa Goto,
Synthesis of a meta-substituted poly(phenyl isocyanides),
Tsukuba Global Science Week-Interdisciprinary Workshop
on Scuience and Patents 2017, Tsukuba International
Congress Center, Tsukuba, Sep 26, 2017 (poster).

Shota Hirokawa, Hiromasa Goto, Creation of helical
carbon coil using with plant helical vessels, Tsukuba Global
Science Week-Interdisciprinary Workshop on Scuience and
Patents 2017, Tsukuba International Congress Center,
Tsukuba, Sep 26, 2017 (poster).

Roan Ito, Hiromasa Goto, Synthesis of liquid crystalline
conjugated polymers with optical activity prepared by
Migita-Kosugi-Stille type polycondensation, Tsukuba
Global Science Week-Interdisciprinary Workshop on
Scuience and Patents 2017, Tsukuba International Congress
Center, Tsukuba, Sep 26, 2017 (poster).

Ryosuke Kikuchi, Hiromasa Goto, Making fullerene
nanowire by using helical liquid crystalline polyisocyanide,
Tsukuba Global Science Week-Interdisciprinary Workshop
on Scuience and Patents 2017, Tsukuba International
Congress Center, Tsukuba, Sep 26, 2017 (poster).

Kohei Yamabe, Hiromasa Goto, Radical Polymerization
by Conducting Polymer Polyaniline, Tsukuba Global
Science Week, Sep 25, 2017 (poster).

Masashi Otaki, Hiromasa Goto, Synthesis of "chiral
magnetic" conjugated polymer bearing phenoxy radical,
Tsukuba Global Science Week, Sep 25, 2017 (poster).

Haoyue Shen, Hiromasa Goto, A Liquid Crystal Shows
Chessboard-like Texture on Polarizing Microscope,
Tsukuba Global Science Week, Sep 25, 2017 (poster).

Naoto Eguchi, Kohsuke Kawabata, Hiromasa Goto,
Electro-Optical ~ Active Conjugated Polymer Film
Synthesized in Hydroxypropyl Cellulose, Tsukuba Global
Science Week, Sep 25, 2017 (poster).

Shota Hirokawa, Hiromasa Goto, Synthesis of Conductive
Polymer Composite Using With Helical Plant Structure,
Tsukuba Global Science Week, Sep 25, 2017 (poster).

Hiroki Hayashi, Shigeki Nimori, Hiromasa Goto,
Multi-responsive  chromic block copolymers: solvent



29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

vapor- / mechanical stress-induced color changes, Tsukuba
Global Science Week, Sep 25, 2017 (poster).

Roan Ito, Hiromasa Goto, Synthesis of a series of
conjugated polymers having optical activity and liquid
crystallinity, Tsukuba Global Science Week, Sep 25, 2017
(poster).

Ryosuke Kikuchi, Hiroki Hayashi, Hiroamsa Goto,
Self-assembly of Fullerene into Nanowire in the Presence
of Polyisocyanide, Tsukuba Global Science Week, Sep 25,
2017 (poster).

nZ BeF, % MIE, RN 7= U 0FNT V0
NAFA AL LEEBOE, 5 66 15 77 77w e
20179 4 20 H (k) ~22 A (&), EEK
5 Wb S v o X X (poster)

JRE R, SRR LR, T WA AT DT
BUARIAR Y = —O& Rk, H66[El & TRl .
20174E9 200 (/K) ~22H (&), ZERPE B
b v > 7 A (poster)

U0 FEE, BPkf 952, %k ME, 747280y
VA A b LT SRE A Rl D
BAFE, ZH66[H]E 4 T-ifimas . 2017429 H 20 H (k)

~22H (). ZBRKF b v /XX (poster)

(T BEAS, 2R T0E, R ABHI K AR HE IS
FFORBR T OB, FH66[E w5 i im e
2017459 A20H (k) ~22H (&), BIERS W
I3 ¥ > /X A (poster)

)T R, 4R TEIE, Wi OMREEEE 2 Tz~
U A= oA VPR, &5 66 71 5y 1 it i
2201749 A 20H (k) ~22 H (&), &
% KF WAL v > 73 X (poster)

ARG AR S, TR LR, ARSI
MR L ORI B2 /T 0 b AED 1 &
6601 4y T34, 20174E9H 200 (k) ~22
H (&), EEKY Wb v o /XX (poster)

RigE HEL, #aR OE, T RMA AT 5T 47 =
CIREROGR, Fe6lnl &y FRtama . 201749
H20H (k) ~22H (&), EERY Wdkx v
7N Z (poster)

O HEF, %k EIE, HERma R 7=1 244
BMELOGRLE R, 55 661R1 7 Rl
20174E9H20H (k) ~22H (&), 2B RFE W
b v X2 (15D

2R Zefd, AR, Bk IE, MERES T E
FHOT AT 10D 72 DUREZES, - i - RESIE
EMERMELOBIFS, 66 My TR iR e . 201749
H20H (k) ~22H (&), EEKF WL v
VoA (MER)

TE HEL, B IE, 7= ) R TOWNEATD
X T UREHIERAR U = —D Ak & REKHIMTE. 566
B8 2y T afamas . 2017429 H 20 B (k) ~22H (42) .
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45.

46.

47.

48.

49.
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IR WAbF v o8& (TER)

PEIRIRIE, 27 66 [Al@ ) THRRRES, JEgEtyva vy
[&50 THEREl AR 2017.5.30

Fghsesr. WZHC, AR, BEIEEIE, WA IR
VA VST =RICEDT7T—LOBHENT ) VA
Y—{bds JOREARIR, 25 66 [Elmmsy kR, T
WEETHEHEHEA v &, 201745 A 31 AR A& —)

LA, B, B s s HRs (&
RAEIRAEAR Y ~—7 1 A1) ONHRRE, 5 66 [l
ITFRRE, THERTIENRIEA v, 2017 485
H 31 H(HEH)

OB, %IEHIE, b Rexs e lbin—
Al CEME S LB 1 & 2 ot
B, 566 M TR, THERTIENRIREA »
. 201745 H 29 Ei(ﬂ‘i’x&ﬂ

HOHEE, SHEHIE, LT U ikiiEiEN ToRY
T=U DA, 566 BlES AR, THRT
TETRSREA v, 2017 4E5 H 29 A(RA X =)0
W, BRI, RU 7=V o TFRTUUC LD
AF VOB, HF66 [y TS, THIRT
HENRSRA v, 2017455 A 31 A(RAZ—)

KHHE L, BARIEIE, 7 B DR
R ~—DOEHK, 566 My FHRRE, THRT
TEfRREA v, 201745 A 31 HERAZ—)

I, BAEEIE, 47 = ERERA VG
SAEYE DR AR D AR, 55 66 [R5 TARRRE,
THERTHETHFIRA v &, 2017 45 H 30 A(RA%
-)

B IR, ek IE, S8 AMREER E~WFE
M HEAMD AR, & 66 By TR RS, T
HERTIEHFIEA v, 2017465 H 31 HORAZ —)

Hiroki Hayashi, Tomokazu Iseki, Shigeki Nimori,
Hiromasa Goto, Vapor-Induced Liquid Crystallinity of
Polythiophene-b-Polyphenylisocyanide Block Copolymer
Film, 55 66 [Rl&7) FARROS, THERTHETRGR A
v, 20174F5 A 30 B (555 5H)

MR, FEB AN, #RR E, BIERIEHE A T/
7 uIXLEAT D n I FHOEAT 1 Y 7 EE
B 5 66 [RIE D FARRE, THIRTHENTHGREA
v, 201745 H 30 HRA X —)
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LCW5, ERici CImshE b HE+
DHEEEA I L, BFEMOFTE2ET5Z
ENEETH D, FHREOHFEINE LTI,
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D=, JEAE ESR 54 AW TR FafEH o~z
T ANIA N KBEEHOFE PO FERLIRRE A BRI
L. # T OH O AT o7,

YAk ESR IR SN EM DALY %
BT 2 TETHY, BHONDHRTA—F—g fH
OIS FIE, BESIZA IR, FEIH
FEINBIZA B DGR A DAVD, AWFZETIL,
FTEMEIRIE CHRHEUREE 2 RS L7223 5 ESR
SEEBIIIT HTIAICL Y | EATERE L B
DFABEDMSENE R AR LT,

FFDOIEEVEEIC CH;NH3PbI; 0D~ 11 7 A
A b, IE fL ¥ % J8 12 spiro-OMeTAD
(2,2',7,7-Tetrakis-(N,N-di-4-methoxyphenylamino)-9,9
"spirobifluorene) % M \ |  quartz/ITO (150
nm)/compact TiO, (20 nm)/CH3NH3Pbl; (~300
nm)/spiro-OMeTAD (~300 nm)/Au (100 nm)i#iED
RFaF Lz, BFMEOM EDTD,

spiro-OMeTAD {2 (£  Li-TFSI  (lithium
bis(trifluoromethylsulfonyl)-imide) . TBP
(4-tert-butylpyridine) FK102

(tris(2-(1H-pyrazol-1-yl)pyridine)cobalt(IT)
di[hexafluorophosphate]))% F—E"> 27 ST\ 5,
7% ESR AEMEIC N RPHAU T CHA L7244,
FTEWRIREET ESR (57546 LUSE THRHEDIRIRE
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EmBll T, 2, FoNle g fEIX,
ITO/spiro-OMeTAD D HEfEGRAL)» B JIIE X417 fE
SRIATRDEE —H L TNDZ LMD, FIC
B TEMERIVE U QWO DRI AL
TH D spiro-OMeTAD TH D L RIETE 7=, £,
O EHIARR T2 74U ESR Bl C& 7220 e
D, Ffa BRI RN 4 K I LIIE
% Z & ChOJE TOBMEHOAHEARE LTz,
FDOFER, spiro-OMeTAD LISNDAE F 134 95560k
LoBHElshhollzoBMERIT
spiro-OMeTAD DA TH U TV D Z LRSI
7

o1 ESR [Z573H A 4L N 238 L

Zo FAGIRIERFF O AT BRI Jo. BRAL
WRECRFF O S IBRINEIE Voe & DI EAT S T2,
FRIRAECIT Jie 2DEHHERZICEIMITIR T L
D ORI Ul T 72 2 & DA K
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EMBI STz, LLEDRERE Y, X724
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Stk T b OERIREEHE D Z & TREMm
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1.
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T. Konno, T. Wakahara, K. Miyazawa and K. Marumoto,
"Dramatically improved tensile strength of fullerene
needle-like crystals", New Carbon Materials. (in press)

Y. Sakurai, D. Matsumoto and K. Marumoto, "Electrically
controlled dimensionality of magnetic systems in organic
materials", Applied Magnetic Resonance. (in press)

M. Bharti, A. Singh, S. Samanta, A. K. Debnath, K.
Marumoto, D. K. Aswal, K. P. Muthe, S. C. GadkKari,
"Elucidating the mechanisms behind thermoelectric power
factor enhancement of
poly(3,4-ethylenedioxythiophene):poly(styrenesulfonate)
flexible films", Vacuum, 153, 238-247 (2018).

G. Sato, D. Son, T. Ito, F. Osawa, Y. Cho and K. Marumoto,
"Direct Observation of Radical States and the Correlation
with Performance Degradation in Organic Light-Emitting
Diodes During Device Operation", Physica Status Solidi A,
215(7), 1700731-1-1700731-10 (2018). Cover Picture

K. Marumoto, T. Fujimori and Y. Yamaki, "Investigation of
Degradation Mechanism of Pentacene/Ceo Heterojunction
Solar Cells", Journal of Photopolymer Science and
Technology, 30(5), 569-575 (2017).

T. Kusumi, T. Kuwabara, K. Fujimori, T. Minami, T.
Yamaguchi, T. Taima, K. Takahashi, T. Murakami, V. A. S.
A. Rachmat and K. Marumoto, "Mechanism of Light
Soaking Effect in Inverted Polymer Solar Cells With
Open-Circuit Voltage Increase", ACS Omega, 2(4),
1617-1624 (2017).

K. Marumoto, A. Kosuga, D. Liu, O. Takeuchi and H.
Shigekawa, "Dependence of the device performance of
polymer solar cells on the insertion of metal nanoparticle
layers at the electron-collecting electrodes", Electrochemistry,
85(5),272-275 (2017).

TRIER>

e

L.

A

<Invited> K. Marumoto, "Direct Observation of Charge
States in Organic and Perovskite Solar Cells During Device
Operation Using Electron Spin Resonance Spectroscopy",
BIT's 4th Annual World Congress of Smart aterials-2018
(WCSM-2018), Osaka, Japan, March 6-8, 2018.

<Invited> K. Marumoto, "Electrically controllable spin states
in single-layer graphene: direct observation by ESR
spectroscopy", 15th Annual Congress on Materials Research
and Technology (Materials Research 2018), Holiday Inn
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Paris, Paris, France, February 19, February 19-20, 2018.

K. Marumoto, M. Namatame, Y. Ogomi, S. Hayase, "Direct
Observation of dramatically enhanced hole formation in a
perovskite-solar-cell material spiro-OMeTAD by Li-TFSI
doping", Asia-Pacific Hybrid and Organic Photovoltaics
conference (AP-HOPV 18), Kitakyusyu, Japan, January
28-30,2018.

<Invited> K. Marumoto, "Direct Observation of Charge
States in Perovskite Solar Cells using Electron Spin
Resonance Spectroscopy”, Global Research Efforts on
Energy and Nanomaterials (GREEN 20017), GIS Tech
Convention Center, Taipei, Taiwan, December 21-24, 2017.

K. Marumoto, "Electrically Controllable Spin States and ESR
Spectroscopy in Single-Layer Graphene", Global Research
Efforts on Energy and Nanomaterials (GREEN 20017), GIS
Tech Convention Center, Taipei, Taiwan, December 21-24,
2017.

<Keynote> K. Marumoto, "Charge states and ESR
spectroscopy in perovskite solar cells and their materials”,
International Workshop on Advanced Materials and Device
Technology (IWAMD-2017), Anna University, Chennai,
India, November 22-24, 2017.

<Invited> K. Marumoto, "Electron spin resonance (ESR)
study of single-layer graphene: basics of ESR and its
application along with interpretation”, Pure and Applied
Chemistry Seminar, University of Kota, Kota, India,
November 21, 2017.

<Plenary> K. Marumoto, "Direct observation of electrically
controllable spin states in single-layer graphene using electron
spin resonance spectroscopy", 2nd World Congress and Expo
on Graphene & 2D Materials, H4 Hotel Frankfurt Messe,
Frankfurt, Germany, November 6-7, 2017.

<Invited> K. Marumoto, "Investigation of the Degradation
Mechanism of Pentacene/Ceo Heterojunction Solar Cells and
the Improvement of Lifetimes by Inserting Buffer Layers",
The 34th International Conference of Photopolymer Science
and Technology (ICRST-34), International Conference Hall
Makuhari Messe, Chiba, Japan, June 26-29, 2017.

NSk

1.

WA, O, vry ar R VR Y
ay A xRN FH, AL, MoS: k4 H
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[E) BRSBTS, T, 2018.3.17-20
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TEMPRBEDRE |, 2 65 [Pl IR AE
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R, Bl IREE, RUdE. AL,
[PNTZAT &5y Kt 31T 2 S iR e
FHEL ESR 436 55 65 Mt B A AT,
T, 20183.17-20

sk, ST, (EiREE. iR —oT, /NERHTTA
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AL, FCELI L DEHRMRIED ESR B
TR & & T BB OMARIOMEIA . 55 65 [RIGFER
PRI GRES. B, 2018.3.17-20

FHEE, B, MR SEHOT, MRS,
AL, TES TN EMOENEC 52 DS TRE
IEDRIRDOIEFHEL ESR ST ], 55 65 [Rlii B
ZEEAIRRIIE, B 2018.3.17-20

WACERE, JEREE, vy 2l R VxR, Y
ay A=AV FH, AL, TMoS: Tl
R R T AL D ESRWIGE], 55 56 [RIFE A
A AR BUR, 2017.11.24.

TR, RN, maeis, B, AAR—iL, Tp
TUMEEIR PNTZAT % AV b A R Ay et
DI BSR 4] 5 56 [MIFEF- A L2 A 2 A%
DS HUR, 2017.11.24.

EHER, R, MR, ToiREE, MRS,
A—il, R ESR /3ea H i@y TRz
B B EMERIREEOMA) . 25 56 [BIFE - A A
T REAES HRT, 2017.11.2-4.

PSR, R, RsE, =dm—oo, /NP
FuA—5L, [FEEL BV DOBRHERAED ESR 456015 |
56 [EHE A YA T RERES | A,
2017.11.2-4.

A, MR, TaRRIEEE, RO, IA—IL, TE%
TEMER YRS ERC IS 5 TR AE D YERAEE ESR 4y
Sl B 56 [AlEE A Y LA T RS B
2017.11.2-4.

IR > A 5L, TERREEMOLT S 212k

VB FEMPRAE & TR AEE D X 7 afighiT ) 5
66 My Tatema. FaL, 2017.9.20-22

. <HAFREE> R4, TEFAE e E v

TAMEEL 7 fr =2 ABERS LU/ S AD3 7 1
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2017.7.24
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1.

Matsumoto  Hisato, Ikedu Satomi, Tosaka Tekeyuki,
Nishimura Yoshinobu, Arai Tatsuo : Kinetic analysis of
tautomer forms of aromatic-urea compounds with acetate
ions: solvent effect of excited state intermolecular proton
transfer, Photochemical & photobiological sciences, DOIL:
10.1039/C8PP00018B.

Matsumoto Hisato, Nishimura Yoshinobu, Arai Tatsuo :
Excited-state intermolecular proton transfer dependent on
the substitution pattern of anthracene—diurea compounds
involved in fluorescent ON1-OFF-ON2 response by the
addition of acetate ions, Org. Biomol. Chem., 15, 6575-6583
(2017)

Matsumoto Hisato, Nishimura Yoshinobu, Arai Tatsuo :
Fluorescence Sensor with A New ONI-OFF-ON2
Switching Mechanism Using the Excited State
Intermolecular Proton  Transfer Reaction of An
Anthracene-diurea Compound, Photochem. Photobiol., 93,
1187-1192 (2017)
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