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Our lab use

organic—inorganic  coordination

compounds as target to investigate various
functional properties, phase transition phenomena,
and frabrication of film materials within the scope
of molecular magnetic materials. This year, we
realized (1) a directly observation of magnetic
domains two Prussian blue-based films, (2)
wide-range overlapping between single-molecule
magnetism and optical thermometry functioning
tempeatures, (3) metamagnetic phenomena within
a 2-dimensional molecular magnet, (4) streaming
powder diffraction technique to study dynamics of

phase transition, and so on.

(1]
Direct Observation of Magnetic Domain and
Magnetization Reversal on Prussian Blue-Based
Magnetic Films

Understanding the magnetic domain is critical for

grasping
magnets. Yet, as of now, there has been no

the magnetostatic characteristics of

documentation of magnetic domains in
molecule-based magnets. This study delves into
the magnetic domains of such magnets, focusing
on two iron/chromium hexacyanidochromate films,
Fe,Cri«[Cr(CN)s]23-5H20, with x values of 0
(Film 1) and 0.2 (Film 2) (Fig. 1). We examined
the surface magnetization changes with
temperature using magnetic force microscopy.
Film 1 displayed a magnetic domain below its
Curie temperature (7¢c), with its positive magnetic
polarization consistently increasing as the
temperature dropped. Conversely, Film 2 exhibited
positive magnetic polarization below Tc, but its
magnetization flipped from positive to negative via
146 K. This

documents the

a demagnetization state at
investigation uniquely
shifts

state at the point of magnetization reversal (Fig. 2).

temperature-dependent in magnetization

Monte Carlo simulations further verified the

phenomenon of magnetization reversal induced by

Uneven width

-50 S0nm KM 1pm

Ferro-ferri mixed magnetism

Fig. 1.  Photographs, differential AFM images,
and cross-sectional SEM images of Film 2 (top),
and schematic illustration of  mixed
ferro-ferrimagnetism  with  ferromagnetic and
antiferromagnetic interactions between Fe'l(S= 2)
and Cr'l(S= 3/2) and between Cr'(S= 2) and
CI‘HI(S: 3/2) of Feo_zcro‘g[Cr(CN)6]2/3'5H20 in
Film 2.

temperature changes, transitioning from positive to

negative magnetization through a demagnetization

phase.
MFM observation
- 7-14.10 0.0 o .{_o
Phase difference (deg.)
Fig. 2.  Magnetic force microscopy (MFM)

observation of the magnetic domains, and it
temperature dependent changes of Film 2.

In today's world, there's a significant need for

energy-efficient recording media. From this
perspective, studying magnetization reversal is a
critical subject. Observing temperature-induced

magnetization reversal is crucial for both the



fundamental comprehension and the technological
development of magnetic materials. Additionally,
this research indicates the potential for the field of
evolve

molecule-based magnets to beyond

magnetochemistry  into  the  magnetostatic

engineering of bulk magnets, thereby pioneering a

new area of molecule-based magnetostatic
engineering.

(2]

"Desolvation-Induced  Highly Symmetrical
Terbium(I1I) Single-Molecule Magnet

Exhibiting Luminescent Self-Monitoring of
Temperature

The integration of Single-Molecule Magnet (SMM)
with

measurement is a novel area of study focused on

attributes luminescent temperature
achieving non-contact temperature readings in
future SMM-based

However, typically, the temperature range where

electromagnetic  devices.

both magnetic relaxation and temperature sensing

operate effectively is nearly non-existenting.

This study introduces new terbium(III)-based
SMMs,

three-dimensional framework linked by cyanide,

luminescent structured in a
which exhibit magnetic and luminescent properties
due to a reversible transition between a hydrated
form, [Tb™(H,0),][Co™(CN)s]-2.7H0 (1), and its
dehydrated form, Tb™[Co"(CN)s] (2). The
terbium centers in 1 have moderate magnetic
anisotropy, which significantly increases upon
highly
trigonal-prismatic complexes in 2 (Fig. 3). These

transforming into symmetrical
complexes demonstrate SMM behavior up to 42 K,
with one of the highest anisotropy energy barriers
(594(18) cm™! or 855(26) K) among all reported
Tb"-based SMMs. Both phases show UV-induced
green luminescence from terbium electronic
transitions, with a notable temperature-dependent
emission change, enabling optical thermometry
(temperature measurement) below 100 K, with

sensitivity up to approximately

Fig. 3. Switchable structure transformation
between [Tb"™(H,0),][Co™(CN)s]-2.7H,0 (1, left),
and its dehydrated counterpart, Tb™[Co!(CN)s] (2,
right). Terbium and cobalt atoms are indicated in
green and dark grey colors, while oxygen atom of
water molecule is indicated in red color.

55 %/K. This
self-temperature measurement of SMMSs using

work showcased a true
self-generated luminescence within a record-wide

7-42 K temperature range (Fig. 4).

Fig. 4. Switching of the single-molecule
magneti property (top) and optical thermometry
properties (bottom) between solvated (left) and
desolvated phase (right).

[3]
A Ni'-WY(CN)s
metamagnetic behavior

layer magnet showing

Exploration of novel magnetic interactions by
chemical engineering of the molecular magnetic
materials can provide insightful guidance for
design of advanced functional magnetic materials
showing modulable switching features, further
addressing the growing demand for advanced
high-density magnetic storage and electromagnetic
devices, with controlled magnetic state transitions.
In this work, we unveiled a a metamagnetic



property in a novel molecular
[Ni"(p2)a] {[Ni"(pz)s ][ W V(CN)s]} 2 3H0
pz = pyrazole).

magnet
(NiW,

NiW crystalized as a supramolecular network
(Pbcn space group) built of wavy coordination
layers, comprising two distinct sizes of molecular
square ladders (Fig 5a). These formations accounts
for strong ferromagnetic interactions within layers.
Nevertheless,
indicated that NiW displays antiferromagnetic

magnetic measurement results
below a Néel temperature of 21 K, a phenomenon
attributed to the relatively compact interlayer

spacings. However, upon application of an external
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Fig. 5.  Structure view of the layers of NiW
together with the interlayer and intralayer magnetic
interaction diagram  (a). Super-exchange
interactions between Ni and W within the
two-dimensional layer are ferromagnetic ( J > 0),
whereas the magnetic interaction between layers
are antiferromagnetic (J < 0) at low magnetic field.
M-H curve of NiW at 7'= 2 K with indicated field
for the spin-flip transition (b).

magnetic field of 600 Oe at 2 K, NiW transitions

to a ferromagnetic state, illustrating its
metamagnetic capabilities. This behavior is further
substantiated by magnetization measurements that
identify a critical field-induced spin-flip transition
at approximately 400 Oe (Fig 5b). These findings
not only enrich the understanding of metamagnetic
materials but also

open avenues for the

development of molecular magnets with tailored

magnetic properties for future technological
applications.
[ 4]

Ultrafast and persistent photoinduced phase
transition at room temperature monitored by
streaming powder diffraction

We explored the dynamics of photoinduced phase
transitions in materials, focusing on the
of  RbMnyg94C00.06| Fe(CN)s]o.03.

This material exhibits a thermal hysteresis of 75 K

transformation

around room temperature, transitioning between
Mn'""Fe!! tetragonal and Mn''Fe!'! cubic phases. We
developed a streaming powder X-ray diffraction
technique to observe the ultrafast structural and
symmetry changes induced by a laser shot (Fig. 6).

Fig. 6. Streaming powder diffraction technique
used for time-resolved measurements, performed
on sub-um crystals of RbMng 94Co0.06[ Fe(CN)e]o.98
dispersed insolution and streamed through a liquid
jet.



The findings demonstrate that the photoinduced
polarons are capable of expanding the lattice and
that the tetragonal-to-cubic phase transition occurs
within 100 picoseconds above a threshold fluence.
This transition is described within the framework
of the Landau theory of phase transitions as an
elastically-driven and cooperative process. This
work underlines the potential of the streaming
powder technique for investigating non-reversible

and ultrafast dynamics in materials (Fig. 7).

Fig. 7. Phase transition from the photoexcited
tetragonal (PT) phase to the permanent
photoinduced cubic (PIC) phase (top), and the
fluence dependence of PIC phase fraction (ypic) for
various time delays, demonstrating the threshold
fluence for photoinduced phase transitions.

This work showcased a significant advance in the
understanding of ultrafast photoinduced phase
transitions at room temperature. By employing a
unique powder sample streaming technique, we
could monitor changes in the structure and
real-time, revealing the

symmetry in rapid

expansion of photoinduced polarons and the swift

transition  between  different phases. The
implications of these findings extend beyond the
specific material studied, suggesting broad

applications for the streaming powder diffraction
technique in capturing the dynamics of similar

transitions in other materials.
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Fig. 1 Sample structure and EBSD analysis. Schematic
of Ge thin film on Si substrate (a) epitaxially grown
(Type A), (b) solid-phase crystallized (Type B) and (c)
solid-phase crystallized and then epitaxially grown
(Type C). (d)—(f) IPF images of Ge films corresponding
to Type A, B and C, respectively.
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Fig. 2 Electrical property evaluation for three types of
Ge thin films formed on high-resistance p~-Si
substrates.

80— T T T T T T
z
< 60
£
>
5 40
w
c
2
a 20
S
o Type B
T opP——= "o/

I I fype A I I I

400 600 800 1000 1200 1400 1600 1800
Wavelength [nm]

Fig. 3 Photoresponsivity for three types of samples
with a bias of +0.5 V applied.



<G>

1.

T. Ishiyama, K. Nozawa, T. Nishida, T. Suemasu, and
K. Toko

“Bayesian-Optimization-Driven =~ Enhancement  of
Thermoelectric Properties of Polycrystalline III-V
Semiconductor Thin Films”

NPG Asia Materials 16, 17 (2024).

2. T. Ishiyama, T. Ozawa, N. Saitoh, N. Yoshizawa, T.
Suemasu, and K. Toko
“High Thermoelectric Performance in Polycrystalline
Yb3Ges Thin Films”

APL Materials 12, 54848 (2024).

3. T. Nishida, T. Ishiyama, K. Nozawa, T. Suemasu, and
K. Toko,

“Thermoelectric properties of low-temperature-grown
polycrystalline InAs1—Sbs films”
Applied Physics Letters 119, 132101 (2024).

4. L. Huang, K. Moto, K. Igura, T. Ishiyama, K. Toko, D.
Wang, K. Yamamoto,

“Low-temperature process design for inversion mode
n-channel thin-film-transistor on polycrystalline Ge
formed by solid-phase crystallization”

Japanese Journal of Applied Physics 63, 02SP42
(2024).

5. T.Ishiyama, K. Igura, T. Suemasu, and K. Toko
“Metal-induced lateral crystallization of germanium
thin films”

Materials & Design 232, 112116 (2023).

6. K. Moto, K. Toko, T. Takayama, T. Imajo, T. Ishiyama,
K. Yamamoto
“Rectifying Schottky Contact in ZrN/Polycrystalline
p-Ge”

IEEE Journal of the Electron Devices Society 11, 553
— 558 (2023).

7. K. Nozawa, T. Ishiyama, T. Nishida, N. Saitoh, N.
Yoshizawa, T. Suemasu, and K. Toko
“High-electron mobility P-doped polycrystalline
GeSn layers formed on insulators at low
temperatures”

Applied Physics Letters 122, 201901 (2023).

8. S. Maeda, T. Ishiyama, N. Saitoh, N. Yoshizawa, T.
Suemasu, and K. Toko,

“Interfacial Nucleation Control in Amorphous GeSn

Thin Films Using Bilayer Structure”

Crystal Growth & Design 23, 5535 (2023).
<KFRF>

L [FEERERF (R95)  BEkES 1825974, AEHIFE,
R, ATHARE] "R AR E . RO, R RLE
B ORGEJT5" 2023 42 12

2. FFEFHS 7360180 . AT, RARSR, "-ERLERE

L FORYES 5" 2023 & 10 H

<EHLFR>

1.

R AN

IR = ik

T. Nishida, T. Suemasu, and K. Toko "Near-infrared
Photoresponsivity of Polycrystalline InGaAs Films for
Flexible Multi-junction Solar Cells" 2023 International
Conference on Solid State Devices and Materials
(SSDM2023), M-6-02, Nagoya, Sept. 8 (2023).

T. Ishiyama, K. Nozawa, T. Suemasu, and K. Toko
"Improvement of Thermoelectric Performance of
Polycrystalline III-V Semiconductor Thin Films using
Bayesian Optimization" 2023 International Conference
on Solid State Devices and Materials (SSDM2023),
M-6-01, Nagoya, Sept. 8 (2023).

K. Igura, S. Maeda, T. Ishiyama, T. Suemasu, and K.
Toko "Exploration of Underlayers for Improving
Crystal and Electrical Properties of Polycrystalline Ge
Thin Films" 2023 International Conference on Solid
State Devices and Materials (SSDM2023), E-8-02,
Nagoya, Sept. 8 (2023).

R. Ito, T. Suemasu, and K. Toko "High-quality
Multilayer Graphene Formed by Layer Exchange with
Alloy Catalysts" 2023 International Conference on
Solid State Devices and Materials (SSDM2023),
M-7-06, Nagoya, Sept. 8 (2023).

(L. Huang, K. Moto, T. Ishiyama, K. Toko, D. Wang,
and K. Yamamoto "Inversion Mode n-channel TFT on
Polycrystalline = Ge  Formed by  Solid-Phase
Crystallization" International Conference on Solid State
Devices and Materials (SSDM2023), E-7-04, Nagoya,
Sept. 8 (2023).

K. Moto, K. Toko, T. Takayama, T. Ishiyama, and K.
Yamamoto "Various Metal Contacts on Polycrystalline
Ge with Amorphous Interlayer Formed by ZrN
Sputter-Deposition" 2023 International Conference on
Solid State Devices and Materials (SSDM2023),
M-4-04, Nagoya, Sept. 7 (2023).

Koki Nozawa, Takashi Suemasu, and Kaoru Toko
"High carrier mobilities in polycrystalline germanium
layers for flexible electronics" E-MRS 2023 Spring
Meeting, 106-0775, Strasbourg, May 30 (2023).
Takamitsu Ishiyama, Kaoru Toko and Takashi Suemasu
"Machine learning techniques for analyzing time

evolution in microscope images" E-MRS 2023 Spring



10.

11.

Meeting, 106-2356, Strasbourg, May 30 (2023).
Shintaro Maeda, Kaoru Toko and Takashi Suemasu
"Thermoelectric application of Ge-based group IV
semiconductor layers" E-MRS 2023 Spring Meeting,
106-2522, Strasbourg, May 30 (2023).

K. Moto, K. Toko, T. Takayama, T. Ishiyama, and K.
Yamamoto "Control of Schottky Barrier Height at
Metal/Polycrystalline Ge Interfaces with Fermi-Level
Pinning Modulation" International Conference on
Silicon Epitaxy and Heterostructures and International
SiGe Meeting 2023
(ISTDM-ICSI 2023), Como, May 24 (2023).

Koki Nozawa, Takashi Suemasu, and Kaoru Toko

Technology and Device

"Record-High Electron Mobility in Polycrystalline
GeSn Thin Films on Insulators" ISTDM-ICSI2023,
Como, May 23 (2023).

[EIN =ik

1.

I B, RS S, WH E EEeEE AW
IR D 8 JR BRI 44 0D B Bl s dl AT 56 71 BRI
RSB AMEES, 252-61C-2, BT, Mar. 25
(2024).

BPR AN, R4E 55, #MF B "SR n Y Ge #IR
WZBIFBAKRFE Ny =g VIR 71 A
WL R FRFFIEIE, 23p-22A-1, HUE, Mar. 23
(2024).

AT FURER, Rik 5%, #F 3 "RimEMREIC
L2255 Ge W ORI FURFEEEL" 55 71 [B1E A
WA R FEGEE S, 23p-12K-10, HA, Mar.
23 (2024).

Seo Jisol, #FIR AME, AL R, Kk 42, #H
#E "ShE IniaGadAs EIRYPEOERFIAE" 5
71 BN HYRTSE T FGERS, 23p-22A-2, K
3T, Mar. 23 (2024).

PR AR, RiE 52, B #E "Ge #IKD U F U L
A F v B mAREE B D BT RIRING
R BRLFESE 91 [HIR<, S8-2_1 15, 4=,
Mar. 14 (2024).

e B, PR ARE, Kk &2, #WH E g
T 7 = v OARIRIE ARG AR & R E A AR
BLALFEEE 91 BIKE, S19 1 12, 4 &R, Mar. 14
(2024).

TLRE ZE, BP0 AR, G BE, R4 &, WH

10.

11

14

15.

16.

17.

HO"Si IO ) F U A A A B AR T
LZREEHRADR" BERAFSE 91 BHKRE,
S8-2 103, 4 &, Mar. 14 (2024).

BRIk, AW FISC, RKig &2, B E R
LE TN TP RAZIIET - BEBEIE GeE
DS E R E" 5 6 EfEsh LF: XISYSE & R
e, P-04, PEEHINRANIZEATEERIE L' v ¥
—RBIIfE, Dec. 13 (2023).

ATE BEOKRS, Al B, JRAE X, iR £,
KL ==, HH | "SRINOEARIC X D SR
GeSn B EEBIIE R T v U RA X OFEFE" F 14
B EARS R « T8 2T 4 —F A, P-3, UM L
K H# L5, Dec. 9 (2023).

R TNk, W &, Kt 5, WF | ORI
InGaAs EIZ X 23RN HIEEEFE L 7T AF >
7 BB 514 R - TN R T 4 —T
L, 0-08, JUMN TZERTY: [ L5, Dec. 9 (2023).

Al B, Rk %, ME I BB S BIC R T

LT EHISHOER" Rtk BinA T2
BB X J—, HUEAE, Nov. 30 (2023).

CERE DK, REE &, BW K ETEEEEE AV

7o 2 AR R PR BT A O J ST R BRAtE B
SINA T U BB S —, IR, Nov.
30 (2023).

DR B, OREE SR B M EASMRIC L5208

77 7 = v TREMEEREE D B SRR IKIE R
K" 5 50 BIRFEMEHERES, P75, =L 7 b
o 2R — /L E g, Nov. 29 (2023).

AW R, REE S, EWF W RETEEICK O

TR O B BRI 55 33 B B A MRS 4R
WKZ:, A-015-005, FEEHE 5+ % —, Nov. 15
(2023).

PHE &, Kk & WH E OV B vd e T
JVKBETEM OB AT 72 24t GaAs W ORL
PRAIGE" JRIBHA LT A AW 5 20 [RIFFFEEE
42, 09p-RO3, 5T, Nov. 9 (2023).

A, RiE 5, HH OE "ERETEICK DR
58 JE R 452 0D 1 Tl vl AR AT N S R A
gtex 5 20 [EIRFFEEES:, 09p-002, HUHS, Nov. 9
(2023).

BRI, WAL, Kk &, #F | "SR
Ge RO [EFILEITR T 2 REkE AR & &S
¥ U T RBEE SR EEAET N ARS8
20 [EIRFZEEES, 09p-P33, HLER, Nov. 9 (2023).



18.

19.

20.

21.

22.

23.

24.

TEH &, K& £, #F FE "Polycrystalline
InGaAs Films for Flexible Multi-junction Solar Cells"
BB A2 FIE AR VAR YT A Wel-7,58 R, Oct. 11
(2023).

BPUL AN, AL FESE, PEH PTAS, R4 S, A
#& "Application of I1I-V Compound Semiconductors to
Lithium-Ion Batteries Using Machine Learning" 5 42
B MR VR 7 A, We2-12, KE, Oct. 11
(2023).

BRR NI, Al B, R A, RAE S%, #H
HE "Zhbdh Ge T 5 2 HAKFE Ry v =g v
I S R EID R R 7 B oy e o (o 2=
23a-A602-3, FEZR, Sept. 23 (2023).

VA PTE, RiE 55, #H K "Ge P— FEUNIZ X
5 %itdh GaAs RIFEHIH & 7 L% o 7 VKIS
ISR 84 MG B STk AT R A,
22p-P03-7,HE7RK, Sept. 22 (2023).

Il B, BRR A, RAE 52, A OB A X
Bl iz X 2 24 1-V 8 s o A ML RE
Mk 5 84 WIS B S I
20a-A311-5, REZ, Sept. 20 (2023).

ATH EOKES, Al B, mk K, AR £,
Kig 5, FBFH BRI K 225 GeSn
HEOAR K - S BB L 55 84 [S LY
IR, 19a-A301-2, HEK, Sept. 19 (2023).
AT BEOKRER, A B, Rig 55 #H & "IV
WEFHRZAEG KIGEMIZ T 72 Si HAR E Ge IO
AR B 3 BB AR H B i
43, PD-3, HUAR, Jun. 29 (2023).



(3) BRI XX — IR

#E
mEEE REWER - WE TS 20%)
REFHE CERERWER - B TR - HEHER)
PR M E R - B T - HEEER)
(
(

I

M B (BEEWE R - WP - HEEER)
BATZZ L (B % - B TR - BhE)
A=

EF HifRs (BFER)

REFReE

mE A (BEERAITIERE - M2)
M3s=rttink  (BERWE R AT IERE - M2)

ARiES; B E BT IERE - M2)
TR R (BB AR A ERE - M2)
FAARFERER (BB E R AT ZERE - M1)
MBS EEMERIFITERE - M1)



HEEE, REBRE], B
<WFFERR >

IR T, IR ST 28 R T R A 2
e, B - ST K D A

DOERE L LA T — LY fr=
7 A AT AOVEREN _EICBT D5 A 4T -
77

SiC/Si02 F D2z >, SiC MOSFET
F L EVWEEBEEBIEEEICRET 2 K&/
METHY, TOLIMA I =R L EPTHE L,
NAR—F AC ARV RITLEY LEVEEE
FEEIDNE T, ZAUIRmEM 2 Lo EfLE &
FTOFFERICELD 7+ brOFEL  ZHIT L
5 EAOHFE, BILBEADNFKR TH S Z &
MDDy T,
S HHERT A ZDOHFFEIZ BV TIE, SiC
MOSFET O faf F A& i 5 0D 15 FE R AT % AT
BEFEROT Y 2 IGBT OFER il L7
it S I E R O BRI DAL SO D3/
éw:&%ﬁﬁt«ik%m%ﬁ:fA%%E

DZT B ENTE,
F 2R TU VA OMFIEIZIBVT, DAB 22
IN—=F 2B D AN T ZVS & ERK TX
LR LR OERE— RE R LT,

[ 1 ] 1.2 kV iE SiC MOSFET & fif ZLk& it
B O AR R

(1) IFLoic

SiC MOSFET |31 A4 U #EH 2R L, 7o
EIREMENATRETH D Z LD kIR R D —
TNA AL LTHIFF ST %, SiC MOSFET
DOF ARG b NTHEM & OEE CTH 54
T FEAG T B DFFATITELZ < 72 ST E T3, §F
VAT LG T & O IR AR D W TR S
Nizplix 7w, Al =il (25°C) 725 NS
175°C T OA M FLAG T EFFEZ 3 L, Z Dl
FERFPEIZ DO WTHEHT L 72O THET 5.,

(2) FEhr
EBIZITHRENTVWAH12kV FL—F 4
— R SiC MOSFETZ iV /=, [X 11235 7t
WEXE RS, £, BUTZE OFRERTMR
oy, MEIL, 1.2-kVE T & L TH4721500
VUL EE/R L, £72175°CTO HER S 100
BAARTH & IR,

DI & Z DA FS

ARSI IR 1 ISR S TR L7,
A— ko — ZEHEINE)E Vop % Vpp = 800 V.,
= NEIE Vo & Voe = 20 V IZF%E L TEBR
ZiTo7, LT, F— h2VLZMEZ 0.1 ps
TEHINE RS SiC MOSFET D4 #& 7 BR
AT, FB T ONEE L7 ERTO 7 — R 7L AR
(us) % B FEAS M & & L7z,

Q)R & B 5

212 1.2-kV SiC MOSFET ® 25°C & 175°C
(2B DA RS R L R, b,
B TARM 2 (8325 hE L 7=, 25°C TO A fif
JOAGT B 2Y 2.0ps 12K L, 175°C T DA AL
ML 1.7us & 720 0.3 ps (K 15 %) & T
T&H DA SiC MOSFET O & faf 45 #% ifif £ 1%
175°CTHILT D Z N phoTz, DD
’%mbtlmwﬁumnkvy%Fman)
DB fAELAG RN L 765, Si IGBT 0854, 25°C
f@ﬁﬁ@%ﬁ;ﬁwzsm_ﬂberf@

1. JEE

Wi

-

g -

.u ]

o =
[F]

¥ g

~ T S——— ) L

] L

N E% 2 A%
Figne fpsec)
@

= =E

o7 K=

o -

B &

o e

s 2 25

El...... -.-"Ei-.-l{". S E S —
Tieee {iset]

(b)
2. SiC MOSFET & fhf & S T
(@)=FER. (b)175C



M &l 8.0us &72 0 5.5 us (FI32%)H K& <
LML Wb, ZDZ &M D SiC MOSFET @
BTG T B O MR LR 1T Si IGBT 12k~
T/INEWZ b,

Xl 3 (% SiC MOSFET & ff f#&F5" > TCAD
VI ab—v g VAT LT RER (25°C) TH B,
1.2-kV SiC MOSFET OFENFEE Vop =800 V
TOAMBERERFOMIEE A I = X L3 EGRAEIC
LAHALDOTHDZENHMBNT NS, DFED
SiC & NIREE MBS S R 2T 5 & |
BURNECIC K> CRAELIZET - EABENHE K
L. TOREKERDTENRE T OEET S, =

#2000 e — =
£ 1500 T {os =
5 max los "E
£ 1000 o g
ﬁ 1‘ V.= =
z 500# \_D(\/ o2 %
& ~ .=
B 1| N P R (| R
3 0 1 2°3%.4 5 6 78 9 9
1 Time g

2 500
2 400} b
& 350J !

E 300 l

% 250l - ‘ : ¥

3 0 01 02 03 04 05

Time [usec]
(b)

3. (2)SiC MOSFET A& #&HED TCAD ¥ X =
L—3a VB (IR & O)AMERER O SiC
T NIRESLRIK

DR BRI 5 O HE R 5> 6 1900 K LA
FOERTH Y, ZAVUTHIERFOIRE, >F D
BRERSBIE LTz & X (t = 0 ps) OIRFEICIE
KT THERR M Lo TRED EE
2 bbb, ZZTHM3D TCAD #E#HE 5% K,
% & BEERED SiC FEFNIRE (Tha) 151900
K ZH2TEBY (K3@ZEK) | £72 Toa 2
BTG AERF D 25°C(t = 0 us) 225 175°CE
TERATL2OICELZFRAIZIE 04 ps TH
HZ NN (H3O)BR), ZD04ps &
WO EIEX 2 IR LTIZ=RIE L 175°CI2BIT 5
ARSI O S ZIFE LV, O£ D, 175°C
TRl U 72 R AR R EE ISR 5 £ C

DOEFIIN ., 25°COG AT ARE T Tldd 5 234
Y ZOENANBETNEDZIZ/ -T2 &
Ez26N%5, —77 SIIGBT D&, = OlE
ABNZRLWDFETFAVAZDT v FT v/
THdHID, 175°CTRHMIT 5 Z &1z X v Afr
GRS ARt =0ps) IZBWVWTi) Bm=alL s ¥
p B2 D OIEFLIE AR, 72 5 N i) BB K
TIZ& D p-base EIEHLO EAIZ XY | BEICE
A VREOT T T v TRV ELRST
VRREIZ 22> T D, D728 SiIGBT DA}
AT RN SRS FTRELHITEH L
L HDOThD,

4) £&8

SiC MOSFET & fuf A& i & O IR B 7 ME I
DWTHRNT L7z, = OREE, WIEIEE % 25°C
M 175°CIZT 5 2 & THOT M TIEH 2 i
EIIHTHZ Enbhrolz, LILENRLE
DOLALDFEESWE, SiIGBT [ZHA~/NEW, 2
AUE, SiC MOSFET fl8E A 1 = X L3, W
TSR RS ET 5 2 L THEN LR
ETH Y | Z OREER SRS RE R ORI
KAFE T EERB B2 DO DIZ X > TR
57D Th5, & L THIER IRt =0 ps)D
IREE 175°CH> HAKEEER FUREEICEET H £ T
DFEH A3, 25°CHINE T O E B ARRED & il i
REIZET D FE TORFBIC Db CEL
20 DG ARERBIHENRSIL LB XD
ns,

[ 2 ] AC ¥—hFAMLAEINICL D SiC
MOSFET & L & VMEBEEZE) A 71 = X L it
(1) IZL®IZ

SiC MOSFET (2% biE/SiC i &
REMENSCIRILIE b7 v 7 DORBIZI VL
5 LEVEELE (Va) ZBO7D, FINATEE
72— NEIEICHIBR2 B 0 | FIEME RS E 2 b
TW5b, Bz, RO ACF—FARL 2%
FIINd 2 EEA TR E 2 Vi BEINEL S Z
ERMETHY 2D AT = R LEEANMET
HbH, A, FEx DAL RARBREITVD., Va
BT, Vo BB A D= A L EBE LT,
(2) Eh

milik b > F A SiC MOSFET A&7 — &
JE+22/-4V) (XL, fEx OFEREAEML .,



EED Ve BEIOYV T ALY a LV RAAL T
(SS) ZME LIz, A BMLAENE Vi, SS % H
ET HMEREZHEE L, A b L AR &
Vin SS OBAMRZEUS LT,

(3) fEFRE&BEE

: : ——40

Vg™ = +20V 500 kHz

20h T=35°C
30 s
[y . (3]
a o Adenlt_ E
£ | -&-ASS =
® {20
s 1} =
> %)
a | %)
J10

M 1 M 1
R - ——T) ¥

vgsoff (V)

X 4. 7 — K AC A b VAEINZEBIT 5
I L > 5 SiC MOSFET @ L X\ MEEE
BLOSS OEFED Y — A 7 BIEMIEM

77—~ AC OIEEEZR20V ICEEL, 47
REDAEE (V) 2L I ET2FED Vi KO
SS @ 20 BB OELEEK 4 (\TFT, Vol
-5V ETIRIE E A EEBNR A SNV, &
NLLEICRESAIZT D E, Vin & SS DAL E
IXEBICIEICKRELSRDZEBR DD, Vel
Z-5V LA % & B bE/SiC i i iE L
NEWET D70, B OB & Tz
DEIIRAAL v TF U TIINRA R —F AC LW
T D, Vel BEICKEZWIE EIEALIRE D&
K720, Ve &k SS OB EITIRELS D720,
AEIESLEBEICEEL TWDE WD, Vi D
HINTER LIE~OEBE FHigEEZ R L, SS O
R EEN. O EZ R T T2, A K—F AC
FEICIXER LI~ DE TS TR < iz 7z
RN ORI Z D Z &N DhoTz,

= MZE20V DA R—F AC A L A%
FIAIN L7288, Vi 258 8 0D J& % Bk A7 %
ELT-EZ A, BAEENREVIEERE R Ve
FEAs LT, LonL, A N L AKEHE & K
BRI AA v F o 7R ERENZ & > T Vi
E#hgEsrray v 5L KSITRT LT,
BRI TIRIER —ERIC T 7 b

TEXDHIENDolz, ZOZ EiX, Ve £H)
WA R VAR TR A, v T 7 RIET
WEL.TROBAL v F U TRIZAELTND
ZEEEBRLTNS, BT, AC /L ADAL

00} | S R
10° 10" 10

Number of Switching Cycles, N

PRI BTSRRI R EERTTT
8 109 1010 1011

X5 NAR—F AC A LR ZEBITS
LEVMEBELEF RO A A T v 7 EEEFNE

HENRY ST VR FEZHE L& 2 A,
SER ORI E A E RN DD D
RV EVNEE Ve BN ENRKEL 2D
EWVWIHRIEMER R BN, 52, 7OV ADT
a—T W EEZTHELILEZAITEAL
RIFEN R SN2 hot=, DFV ., Vy BEE
Ay L iEA 7 OB RBICIERIE L2V, &
5LV, NAFR—F ACIZED Vo ZEX, A
kL AR SV AR TR < FITAAL v F
VI DONH EN VAT TWDZ EN S
-7,

IINE TOEREREZHEIC, A F—F AC
BT Ve ZBhE SS BNZFHT D A =
ALHEK 67T, EMERIBOAL vF T

X 6. XA HR—T ACITHIT D Vth BE) A B =X L
OtXBEEBTEAET L)



DS ERYEE (D) 121, REEMEN L
FEAEEFTOHMEEIZLDV 7+ BN ELD
(@), FEBRIZ, 2.7~3eV DI EBH LTV 5,
74 MO X— I EEE DT v R
B2 BhE L, BLE(SIOy) & DIREH 4 7+
v kb (K 2.7eV) AT EFBPBILEICEAN
S, EO—HNELIE N7 v SIS D
(®) Z & THAMNRED VaE#NAETZ L
EZ2 N5, £72. Si-MOS T34 A TlIE =T
VX — T O ERA I N X5 R B % AR Ak
EEDLZENHMBNTEY, SiC THRERIZH
HRME RN Z D, SS NN LZEEZ D
ns,

(4) £&0

SiC MOSFET @/~ — NEVINFAIREZ2 #E)E ., FFIT
AEEDHIRIL, A R—F AC KD T=
OThHDHZENhole, ZORE, IEfLEET
DREEM Z I LI-FREAIC Lo ELTET
+ N AKX D NEEEE OISR |’
EREIZE A EA SIS BB N7 » 72
BEINDZ & THAMRIED Vi Z8 0358427
L, EWVWIAD=ANEHLINI LTz, 73K
—Z AC TH Vo BEINELR2NE D ICT 5B
(%, SR YA B ORI, B LI N T T OAK
W72 T < SIC & Si0, DR KA 7' K
HLEETHD,

[ 3 )&TE SiC-MOSFET % FH 7= #a#% DC-DC
g R—H D IVS IZ K A ARTEhRO U E
(1) IZL oI

B A DC-DC =2 v X"— 2 D — K Th
5T 2T NT VT 4T Ty VarnN—4
(DAB = "—% X 7) IZKREHHEBIZIA
SHIE S TW D, BEHEE 4 1n E3 58l
AL EEE COBEERET D &,
SiC-MOSFET 72 ED T A RN REx » 7N
TR T N, AT ENEE L

%] 7. DAB = > "—Z D[A]#&[X]

W, L2, FRIZETHED T A RN R ¥ v
TRT —F NS AT R & R FARE
FoTWa7id, mAAL v T v VEEEILT 5
EHFERBICEL DAL v F U THRENEL 2
HEEZLND,

—fXEJIZ . DAB =t >N — H 7p Pifaig
DC-DC 22> R—X X, ZOHAREIZLDHE
ENFEAELBRWEaEBEAL vF 7 (ZVS)
DNEBLRRETZAS, BESMFIC LV ZVS HipH 3
RSN DRENH D, D72 DC-DC =
N—=H OFFHIBW L, LA L -
CTHBEZR[RY ZVS fiHA LR T 5 Z LN EE
REFEL A, DAB o "—& 2R b <M
WHNLTWAHEFETH S SPS (Single Phase
Shift) MW 7=56 . BAMNGAFIZB W TT A
A ADHITEBEDOSERRFRIMEMENTEX 2
Wiz, ZVS BMVEREBL T E 72 < I D
H5b,

= ZCAMIGE S V—7"TlE,. DAB =1 /83—
X O ZVS BhERLPH & 8 A RE £ CTHLR AT RE 72
BB L7 MRGEER A 2R LT, I RGEER AT 5
DAB = \—X OiRIEHI I WT, R T
AZEINCHE R SN DA X7 X2 BHDHWE b
FUADIRNA S H T B AL TN, ADE
HEHNIBEREOBCTRAETZIEZFHL, 20
HIRBEN o L shMicy —r 4925
£ 52 & TARIEIIMKE TRED A A » F
V7% ZVS £9 5, Tl DCM TEMET %
R A RN —Z BT I E TR
TN—TTREL TS TEEHA A 7 2 A L)
) ZEALE-ZLDOTHD,

(2) _ETIE

X 8 \ZHREHIHDOAL v F L T F— b
W - BRI EZ~T, A X7 ZEHR L D
TrlZo72tk, 1 RO T SA RT3 _TA
IR T, R E & B 72 D IRIEHI Tose IZA
5o ORI 1 AT NA ZAOFANTIEE
EAVHETHE LIZKVRBETDH, E2 2 OHIH
IZBWT, 2BIHAEEITERIcT D (Flx
£, Ss & SsxAV), TDOXIRAL v F T
IR —NZED | Tose DRINC 1 AT /54 2D
HIREBEEITERICERET D Z ENATREE 72 D,
Tosc 1Z 2 DDERIFITHT T B, BWIDE % Th
&L, By & LIRIE WIS T, O HifliZe LC



FTpn —*
Pri. S,, 53 offt [S;
Sec. |
| Se |
&é
€| /\ /_
VAV
W VAVAS
' ZVS
it f
« .TDSC .

B 8. HERHNE DAL v TF L T IRE— LI
HIERLIE DB

%kﬁﬁ?éni%@ﬁ%%@ﬁkbfﬁ
#£7 5, ZVS ZHBLT H72DITidE n 73 0.5 DEF
B b ko0 \nb%%ﬁm ZHIET 5,
FHOTHZ kTT/\/l)Xlﬁlmaﬁ £ vs1 1 Tose 1
D& TIRFIZ IR EBEDOE—F T
i&vcms@@%%ﬁbe&éozmiﬁ
12 L CHRREHIEIE— I AW ST 5 [
RGBT 0 T RMNE 2 RAEE D74
TDOAA v F 2 TEWEIZEBWT ZVS 2AEBLA]
HETHD,

R FRICB W THIET 57 /31 ATl

BENERIZBETDHOIZIEA X7 XE
WOE—718 iy BN HEUETHDUEND
Do iy ZHIET B 72012, i ASEARAICHINY
%A Tine 22 Do Tine DI 1 IRAAT A 2
S1,S4 & 2MAIT SA 2 S6,S8 AL T D,
IDEEAUE T HITINDEILEN EL THD
ZEMDHEET i, B EBLT D T (XM HIC
HEAETH D, —FH. A X7 XEROBL
D7 DI TR WM Taee 13 Tine ITIRIF L
T4ec=1/2Tinc Th 5, T 720 HLIREHINC L 5B
EE BT DT A—Z X Tae EnD2OTH
5,

150 T ? TTT T ]
I ne2 SPS—® |
e B n=25 .Q‘..
2 90} A 1
=] L l DN 00 i
= l G ]
s 60- & on=05 |
ﬁ - @@ An= 1.5 g
- <& GBn=55 1
30 ' \ ' @n=9.5 |
i proposed burst mode g =155 |
0 I T T Y T T T Y Y Y A A
0 1000 2000 3000

Power (W)

[ 9. SPS il & $2 RN & 2 HH AT IE

FERFHEILEE T T S W CE#E )
FEOENOERE T & n ZetEARETH S, £
7o, BIRSENMEIC IS T 2 IR IXHFAEREDOE
JEARTFNE AR BET 20BN H DM, T D HIET
T TICARMIE 7 V—TTIEDCM D7)V 7 U
VA N Z AR OFIT TIRE L TV H[1],

(3) FEBRIRGE

RFEERFET 720, @&IEA (1 %A
{Z SiC-MOSFET (3.3 kV, 33 A) & i\ 7= 3.3 kW
D DAB 2> R"—XERIEL, EBREIToT-,
HIEL7Z DAB 22 v X—Z 35 3 2D EH
KRBTz EaEmL HERAEBERCSLE
FEIDPFERIIICRE LS  HOBEELRE VT
INA Az U=, £72EESROo/NULE B
E L THBHE WAL v T o T & RN
ljw§’®i5@mdfiTﬂ42@ﬁﬁﬁ

%@%xf%ﬁ<&é
9 \ZH 72 D HIESEIZE T D DAB @2
—5@@%%%@%%#owsﬁ@fm
2500 W & BRI AN AT 5 LK MEINT
HHEGNEEZ D, ZHUE ZVS NEHTX 2L
nhHZ kf@#émﬁﬁi X 2L DM

WZEDHbDOTHD, —F, FEEHIE Tl A fr
BBV T ELI ARV R R & 72 o 72, B F]
CAEHENICHIT D SPS TOHRKIZHAKIE

WK T & TV D 2 &R T & | R O
BNERER TE =,

—77.1200 WHEHIn &2 2505 2 1248 E S
D EEERNBHFICHNT D Z LR T
7oo ZHUFMRIEHARTE TIRED A A > F 2 7 D3N
— RAA v F T b Z EBFRKRTH D, 5



BROERRIZIBNT, n=2 ITRZRAAL v TF T
BENFET L2 A LRVEER Th 57035,
AFHSCTIX ZVS BIED A EEIZ X D4R L DR
\ZDOWTRREET 5 7212 30 L 7=,

(4) £&0

A2 TIE, DAB = 2 N— X DA RE
T ZVS ZEMRTE HUE LEMXKIERE— R
EIERE LT, IRERIEITH AR EIC X AN
TR E R DEMET A RN Ry v 72
KT S A 2 Z VN2 DAB =t o N— 2 ([ CHE
L7e%6 . £ ORAMEOERBICHEEIRCTE
52 LR LI, RAMERTO ZVS BifE%
K TEL0D. T, ADAAL vF L Tk
CEEELD L — RA T EEAHIKT D =
URN—HZORFEUETE D, T b LEEE
KEERKT H2720F v TEHBEOKENT A
AEMHTHENTE D,

<G 3L >

1.

S. Foyen, C. Zhang, Y. Zhang, T. Isobe, O. B. Fosso, X.
Cai, and M. Molinas, “Frequency Scanning of Weakly
Damped Single-Phase VSCs With Chirp Error
Control,” in IEEE Transactions on Power Electronics,
vol. 38, no. 9, pp. 10692-10701, Sept. 2023, DOI:
10.1109/TPEL.2023.3281746.

C. Huang, T. Mannen, and T. Isobe, “Full ZVS
Achievement for DCM Grid-tied Inverter with
Improved Average Current Model and Considering
Non-linear Parasitic Capacitance,” [EEE Journal of
Emerging  and  Selected Power
Electronics, vol. 12, no. 1, pp. 472-485, Feb. 2024,
DOI: 10.1109/JESTPE.2023.3336693.

T. Sawada, H. Tadano, K. Shiozaki, T

. _Isobe,
Half-Bridge

Topics  in

“Continuous Operation of a with
Multi-Parallel GaN Power Devices for Increased
Capability,” IEEJ  Journal of Industry
Applications, vol. 12, no. 4, pp. 695-700, 2023 DOI:

10.1541/iecjjia.22007958.

Current

. T. Mannen and K. Wada, “Overvoltage Suppression in

Initial Charge Control for DC Capacitor Using Multiple
Leg Short-Circuits With SiC-MOSFETs in Power
Converters,” [EEE Open Journal of Power Electronics,
vol.4,pp.703-715,2023, DOI:10.1109/0JPEL.2023.330
3255.

T. Tsuji and N. Iwamuro, “An investigation of
avalanche ruggedness and failure mechanisms of 4H
SiC trench MOSFETs in unclamped inductive
switching by varying load inductances over a wide
range,” Japanese Journal of Applied Physics, Vol. 62,
041001 1-12, 2023, DOT: 10.35848/1347-4065/acb09f.

ok B, HE EE, CEBRGEA-ISIER T I 2 b
— ¥ 3 T A& VO 2 SiC MOSFET A fuf BLfk il 42
A J) = R WRNTIE, BRI SCEEC, Vol. 144, pp.
204-221, 2023, DOIL: 10.1541/ieejeiss.144.204.

W. Fu, H. Yano, T. Sakurai, and A. Ueda, “The effect
of biaxial strain on the phonon-limited mobility in
4H-SiC MOSFETSs”, Appl. Phys. Express, Vol.16, No.38,

081002 (2023). DOI 10.35848/1882-0786/aced35



<EE>

1. AE FE NUZLEIFEDODO SIC /T —

LHIKT A A~TEREEERT DR L RE

ki~ 42186 H, FHEHH MR, 2024.

<R - e >

1. B S EKHBEANRTY—F LA ICHWS
DA o —2 T, FHAlEHIE, Vol. 62, pp.
670-674, 2023.

2. =3 #F3IE, MOSFET & IGBT #Hulh& L7z/%T
SARERT N A 2D FTENA & FRE, TEEMEL
Vol.71, pp.2-5, 2023.

3. BE EE, NU—TFT A AOEHFENN, Rtk
77, Vol. 74, pp. 296-300, 2023.

4. BE #E3. V) 3 IGBT OHEIM & SiC YU

=N AQBUR LI, A TSR 2 no—,

Vol.10, pp. 27-31, 2023.

5. KB BE]. Fry—IRUE L ZEIC XL B MOS R
R WMEEAG D72 D + o OWFFEEAT. oA,
Vol. 93, No. 3, pp.179-183, 2024.

<> &

1. A= &3 R B, Ak B, B3 7 Rk
EEFR BRI E TR 7333509 5 (2023 4= 8 A
17 HXg%)

<ELRER>
R

1. M. Takahashi, H. Yano, N. Iwamuro and S. Harada,

“Investigations of Residual Damage in SiC Trench
MOSFETs after Single and Multiple Short-Circuit
Stress,” 2023 35th International Symposium on Power
Semiconductor Devices and ICs (ISPSD), Hong Kong,
2023,pp.250-253, DOI:10.1109/ISPSD57135.2023.101
47463 (oral).

2. Atsuhiro Akiba, Noriyuki Iwamuro, and Hiroshi Yano
(Invited Poster), “Trap distribution in 4H-SiC
MOSFETs analyzed by a 3-level charge pumping

technique”, International Conference on Silicon

Carbide and Related Materials 2023 (ICSCRM 2023),
Sorrento (Italy), C.1, 2023/9/18-21 (9/17-22).

Yuya Enjoji, Noriyuki Iwamuro, and Hiroshi Yano,
“Threshold voltage drift mechanism in SiC MOSFETs
under AC gate stress” International Conference on
Silicon Carbide and Related Materials 2023
(ICSCRM2023), Sorrento, Italy, Mo.C.11, Sept.
2023(poster).

Yonghyun Cho, Cheng Huang, Tomoyuki Mannen,
Takanori  Isobe, “Design  Consideration  and
Demonstration of Dual-Active Bridge Converter Using
13-kV  SiC-MOSFETs  Packaged in TO-268,”
in Proceedings of 2023 European Conference on Power
Electronics and Applications (EPE’23 ECCE Europe)®,
Sep.4-8,2023, DOI1:10.23919/EPE23ECCEEurope5841
4.2023.10264433.

H. Tamura, T. Isobe and T. Mannen, “Line Loss
Minimization and Current Regulation in a Loop
Distribution ~ System  using  Full-bridge  Series
Compensator,” 2023 IEEE Energy Conversion
Congress & Expo (ECCE2023), Nashville, TN, USA,
Nov,2023,pp.1018-1024, DOI:10.1109/ECCES53617.20
23.10362431.

C. Huang, T. Mannen and T. Isobe, “Comparative
Analysis of Inductor Loss for High-Frequency DCM
Grid-Tied Inverters with Modulations Strategies
Achieving ZVS,” 2023 [EEE 14th International
Symposium on Power Electronics for Distributed
Generation Systems (PEDG), Shanghai, China, 2023,
pp.241-246, DOI:10.1109/PEDG56097.2023.10215233

C. Huang, T. Mannen and T. Isobe, “Improved Burst
Mode Operation for DAB Converters to Achieve ZVS
in Full-Load-Range by Considering Device Voltage
Oscillation,” 2023 IEEE 24th Workshop on Control and
Modeling for Power Electronics (COMPEL), Ann
Arbor,MI,USA,2023,pp.1-7, DOI:10.1109/COMPELS52
896.2023.10221120.

T. Mannen, “Peak Transmitting-Power Reduction of
Isolated DC-DC Converters in Solid-State-Transformer
Equipped with Reduced Capacitors  Utilizing
Third-Order Circulating Current in

Delta-Connection,” 2023 11th International Conference



- H

on Power Electronics and ECCE Asia (ICPE 2023 —
ECCE Asia), Jeju Island, Korea, Republic of, 2023, pp.
406-411, DOI:10.23919/ICPE2023-ECCEAsia54778.2
023.10213617.
T. Mannen, B. Isobe and H.

Seo, T. P. N,

“Phase-Lagging Operation in a Buck-Type Current
Unfolding Converter with Discontinuous Conduction
Mode,” 2023 IEEE International Future Energy
Electronics Conference (IFEEC), Sydney, Australia,
2023,pp.555-559, DOI:10.1109/IFEEC58486.2023.104
58481.

P
f RS, AR B, B mEE  TROEREICEE

R A A s FEBLIZ A THakk DC/DC =2 v
IN—=H ~D 13 kV it/ SIC-MOSFET 03 FH Al AE M
OfFE , 2023 FERTFEEEGARMRS, 4
WRELERY, 202348 422 H~8 424 H

MR, B ER, AERET, s W, A

5o, 707 )y URIESIELERE 2 Fvizv
— R SR AN I3 1T 2 MR TR B HIE) & DT IR
MU, BT S AR ARG R TR 2,

JUNRE:, 2023 4510 A 25 H~10 A 27 H

Huang Cheng, #54F 0, B8 mif,  [RKGER
B 5T /5 AEEIHEZ TG LA nr e
DY RBEAAL v F o JEEN A HEZ: DAB =2
N— X OFBIRFE] , 2023 FERFE LIS
FIRs, bR IERY, 2023428 H22 H~8 A
24 A

TRk, AmEsE, REHE,  T4H-SiC AU p-ch
SJ-MOSFET & A4 v iiHt & A A w O BRI
SR — RSB 10 ERERS, 1A-21,
2023 4E 11 H30 H~12 H 1 H

IAARERRRS, A=EsE, Kibga, [SiC hLv
7 MOSFET ~O&EFHAZNIR) |, T —
RS FE 10 BIEEES, 1A-22, 2023 4 11
A30H~12H1H

Sk, R, RERE, TAC F— b2
h L AIZ & % SiC MOSFET O L & \ MEFEE & 47
ALy ah RAL v 7 QLW | St <0

10.

11.

12.

IR 10 EEHR, 2023 4

1130 H~12)]1H

1A-23,

$5KFEN, Cheng Huang, flimid, B4R, 3.3
kV SiC-MOSFET % FH\W\ 7= R 2 f4EEE% T fm
EBHEIREI S5 SST [MIF DAB 22 /3—4 D
RREAMG |, 1 EE /R ) SRR B A ) A
G RIFIESS, fEILSUbastE, 2024 453 H 7 H~3
H8H

Mk, BEEms, AEEN, TerEERY
B VF LAV HRICE D 7T Yy DRIE B
EEEE O =R EER/ M), A6 FERTS
AERE, RS, 202443 H 14 H~3 H 16
H

M E R, REHE, mEE=E, [SiC-MOSFET W
i PIN & A A — RORVERENT ) , S0 6 FFERT
SLERE, HEB RS, 2024 4E3 14 H~3 /1 16
H

giAR—IR, KIpRR W], EEESE,  [1.2-kV SiC
MOSFET A& & O IR E R T, S
6 FEATELERS, MERY, 20243 A 14
A~3H 16 A

AR, EEESE, REHE],  T4H-SIC B p-ch
SJ-MOSFET O/ — |k — R Lo R Fr e el Mg
Bri, w6 FERTFReERE, MEBKRT, 2024
HF3H14H~3H 16 H

A

B B, B s, [HEA Vv H 2R
EE L=t ic -3 < SiC-MOSFET D A A v F o
TR ET 7T 47— eV — U
JEDT Z v b by TEREYOREH , 2023 EEKF
DPEFEICHEIM RS, 48R TERY:, 2023 48
HA22H~8A24H



i P&
<WFFTRR >

CD-SEM @22 DE - HRHH 2 L W MOS 73
A RZHE A=V RNRATHHREERH D, 22
TH A=V L EFEIC, MOS T34 ZAD 7 — Mg
{BREEH T O K a2 Rk 3 K OV O K b~ & fif
i, 77— MR/ B8R R R AR, 38
F OB R P TORMBAERTH 5, B
DIEFPERELIC L o T, S10: TRV TIE 9eV
EU:Si%ﬁ’%MTithuL®i*w

— WIS EE Z AU EE 7 Db T b i
é@mpwtéT EMERH Y BT —D

BRSNS 2 SEM BIZRED X A — IR A
NI LEZATHD,

TNA AH A —VITE T HROMET F L F
~—7A4z@ BRI S DT R 2D
WS m, mN G EEEE, 7 A A B ofEE
$ﬁ%&i%ﬁﬁ£f:%@%%ﬁék%z%
o, MIREREOT A AFZ A=V % TXTO
BB DWW TCERIIZFHMET 2 Z L IXR T
b, LTENR-T vIalb—yaritkoT
HA—=UTRPMTZDENEE LWL, 22T
RO CTHMIL S NTZRICBIT DT 34 A F
A=V HEERL XA —VIRBAET VERERET
e HIT kA RSB ITAHE A=Y
Fylal—yasitkoTPlTAZLEE
B4, 2023 4EFEIT MOS 734 AD Si0,/Si
SR EE O Si AR T D E RIS 2 A —
U ERRAVIZEHE L7,

[ 1] MOS &% o & Fiminfs Si FaAh K fa
KK

S10,/Si FmiRMpOWPEEE L TiX, EF A
v’ dLng (ESR: Electron Paramagnetic
Resonance) {ENRH I THDHMN, T DJFH E,
Si IR 3 WRITHI IR A A ET H 2 &%
HLV, F7o AR (F--H D BEmMET) < SEM 72
ETRMaEEHEBET 2 HELEZLNDD,
A LoD A XD RMaHBIERT 572D
I, Si KM OIEFITHWEIFHZ2 ] E T DB
NoHDH, DD, ﬁ?f?%% J:@éEEEL?Z
RIa0D> 3 IRICHI 72 53 AT %2 )N DH C BB LS
HZEIIRETH D, %_“CZIKBT‘ TIXX sy

OB, Kia~7 U —0 Si (111) Zifi AR
FeE /K (LOW: Low Oxygen dissolved Water)
XDy F U7 TRFIIS PR AT v 7~
T T AREER GO ND Z & AR L, MK
FEIRIZIBNT S OH-2EICEEE L TR | Si
REIFLLTFOILRUTE- Ty T 7S
Zals

e+ 60H" = 30, +3HO0+4e~ (1)

S14+ 20H- + Hy0 — S105°~ + 2H, (2)
o2 L MUK RN ZEND5E. Si
FEBBILEIND =D Lo v F o VK&
DEE R, Fig LIORTWrmEMIZH D K91
WHEBELRELEMAKATOZ Yy F 7O
Si (111) RANTIFIZFERITKFERKIG L TV D0
[1]. 2 i, H2DWE 3 EDOKFEEHEA LT
LS JRfOZyF T L— ERRENTZD
b 2EET: Vertical monohydride TEbiL-
FENBN D, FEEEO Si £miTb 90Nz (111)
NHMEAL TEY ., MHEMIZ Horizontal
monohydride X° Vertical dihydride .
Trihydride TSN D AT v 7 HIRIET D
LD, ZDEEDRT v TEEITFEKD
ERIAIHETFT D, Vertical monohydride T
B ENDOAT v 7R EH, TOL— MIMS
m%@@i/%yﬁéhé‘*owiﬁﬁ%ﬁ
Ty F U7 EINDHEF TITIE Horizontal
monohydride X Vertlcal dihydride .
Trihydride THR SN2 AT v 738z
FrTL—nREL 20 mANEFRO= /?“/
TRERITHETT 5, FOHET 7 ANIT

Fig.1 Schametic drawing of various
H-termination structures on Si (111)
surface.



“AKOT Y TFE Y MRS,

Si FEMEmARMEETIEIyF 7 L— b
BENT 5720y FEy FOBEREINT S
EEZHND, OF D, BIRENEZO S M
WEMK Ty F o 7 LIERICBEIND T
v Ty hOSAAE T 5 2 & T RMasAm
HEIRRDHZENAETHD EBEZXHND,

A SINVINESS: b SURNEES 1 i Tl - =
= LEIRINL, ZORLIERIC & - THEFRE
FZEEW LT, kD, BBRRENERT
D EIFE L 8ppm 7> & 1ppb FREE £ TR T 5 =
EDRHBNTWD

[ 2 ] MOS ¥ /3o Z~DE
T T OREBIEE

@

R L

Sio

Si(1 1%/

@
— | —
Si(111)

@ AFM cantilever
1\
Si(111)

Fig.2 Experimental procedure.

Fig. 2 (2, AFEBROTFNEZ 5T, RCA PeiE4
@nﬁﬁ&GlD%Wiu_w%m@j@ME&%
ﬁ%%ﬁbt@% vyth%ﬁLt%D%

B E RIS, BRONBE L 3
EE)ZDU\@IORVTX?)Z) E— AL 1. 2nA T
HY . Si0, FH DK 2 mm x3mm DFENEZ 30
MRS L7z, Z D% OE O Si0 DI % HF

ThrZE L, Bl Si 2 KRRk (LOW)
Ty F U7 Ul BB O 2 ARM TE1%3
L7,

[um]

-

section

0 2 4 6 8
[um]

0.00 [nm] 41

(b)

[nm]

00

0 [nem] 7500900

Fig.3 (a) Surface shape image of the
electron beam irradiation site after 2h
LOW  processing and (b) its
cross-sectional image of A-A’

Fig. 3 1ZE THIBHEFTO Si £Hfg (a), B
L OF W% (b) ZRd, 2D & ED LOW AL
HEEEIX 2 B Ch D, X (a) FOF VAR T

MAERE L CTh D, MY, +C

EBZTXT v T T AEEN B S, BT
DRy FE Y MIFEAEFEELRNE
EWRDD D, o, BRI A TR
HHATEADERENDEZ L, £2K(a) T
RLTZ AN TELRERmEK (KOb) Lo
FOBERI2mBETHLIZ ENbNoTz, <
EADTERRILE IR IR Ek D Si DT v F
TV — MR ER LD E2EW L., BRI
(2 & > T Si0./Si AT fFIC 25D KA Rk
L7222 L TWD, ERIBEIC L A&
i U7 RBEIE LOW LBRIC L = o F 'y b &
720 IHEHICBWTEZEO= y FE Y MR



3WITTHNCHERE L7=72 012, ERZ—o0 <1
rbIrol- B2 HiD, LOW ALBE O W) B
(ZRBW L, SIS T D & 9 R E i
WCIEWS IERANER SN EBZOND N, £
DED LOW B TIXEN ST ~D R G T >
Fo 7L, 11-2 M %\ 7= Horizontal
monohydride % A7 v 7' & 325 =AIKD
TyFEy h~EHRELTWoZEEZBN
5, £z, RIEADESRIZITZ v TFE > F2NZE
& ETFERET. ZAUIKRMEAS Si0,/S1 St H
LR LZE 2nm OFEI OMHEEO L TAR S L
Z L ERERT D, FEER. LOWALEERE A X 51T
XL CHLKIEADEIIIELDLL RN L&
R LT\ 5,
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generation points and (b) depth
distribution of number of secondary
electrons.
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1 Schematic diagram of the crystal structure of r-BS ((a) front view, (b) side view, (c) top view).



FEHZH WA U, filite, GNP ORAGY (B
+S+G) THERWOERMREII RSN oT,
PLEDOFER XV | r-BS+G 7% OER &M & Fiofih
WCThdZENRENTE, T78bb -BS &
GNP DiRE 73 r-BS+G filiiE > OER T4 D
BTHDLZ DRI NT, FEBE, -BS & GNP
DIRA LT ARSI B A 5. 2 5 2 & A3
BIL.r-BS & GNP O E &L 1:2 DA IZ OER
EHENED LW ERbho Tz,

—7J5. r-BS+G filfiX 210 mV dec! O Z —7
= /VARLE A L, RuO, OAFE & bl U CIHES
RkEWZ EboRan (K 3(c), ZAudH
%@&ﬁrBMG%ﬁkRmh%ﬁfiﬁé
ZE, BRWERIZENEN TR L RS1E
BTHDHZLERLTWD (CkERRRBLEN
DI, ¥ — 7 2 VAR MEWIE E S EREE R
TRIZBWTCTHEBEZ M2 DD T2 OB & 72
%)y Z—7 2 VAEDOEWOFERKRILENTIX
RN, HERD 72812 GNP Db 0 ICERR
BEOHD = VTR SN TN D AR
UIRWE D NF 2K E LT r-BS Z#HHEFLT-
fb 5 CYEME 2 S~ 7 #5 8. NF 1T RuO, Z#HFF

L7-fiffiE> NF OADEAE LD HIFENRRE L,
X —7 2 VAR 61 mV dec! (2T H L
Do Tm, T OFERIT, WY 2 AR B 2
WI2DZ LIk, -BS ITBWTH/h&EH
— 7 VAR EEBITEHZ AR LTV D,
lx@iﬂmﬂ3%ﬁ® EVEZTAND T
24T - 72 500 [F1D CV(1.20~1.53 V vs RHE)H(
?&f‘@ LSV i 5 TdH 5, r-BS+G filifi: D PEREIC
KERBAEN 2N E0ND0D, £72, 500 [H]
CV %D ELD XRD, 7~ 4. XPS, £E#&
B BEMBTBIE ATV RUGRTOREL & f5 R %
g Uiz & 2 A B DO E<CmR L)
ITAER LW Z ERbhoiz,
F72. K 3@DERTFHIRERNPAYIZ
OER IZHE L TWBHDOMNE 9wkt 57
W, [[ER Y > 7T 4 A7 EMRRDE) & L.
Ty I TR EPE L, ZOWETIE
RRDE D5 4 A7 %M T OER % FEH I+
(wmm@ it /E T SH). RRDE O H4 Y
> VR (FBAL 0.4V vsRHE) b CHAFE TN
Jix (ORR) ZiEZ 3 Z & THEOHRHEZITV,
V> Z T OEROEFIZ DOV TRREET 5,

[X] 2 Preparation of -BS+G catalyst. (a) Schematic of the preparation method of r-BS+G. (b) TEM image
of -BS+G. Scale bar: 500 nm. (¢) High-angle annular dark-field scanning TEM (STEM) image and elemental
mapping images of r-BS+G by EDS in STEM. Scale bars: 1.0 pum.
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3 OER performances of various electrocatalysts. (a) LSV curves for the OER, (b) overpotentials at 10 mA

cme

2, and (c¢) Tafel plots of various electrocatalysts. (d) LSV curves of r-BS+G recorded before and after 500

CV cycles between 1.20 and 1.53 V. (e) Faraday efficiency testing of r-BS+G using the rotating ring—disc
electrode (RRDE) technique in Ar-saturated 1 M KOH solution. The ring current (/ing) Was measured at the
potential of ring (Ering) of 0.40 V vs. RHE, meanwhile the disc current (/gs) is switched from 0 to 300 pA. The

vertical dashed black line points to the time at which a 300 pA current was applied to the disc electrode, while

the horizontal dashed blue line corresponds to the calculated 100% efficiency (60 pA). (f) Lgisk at the

r-BS+G/glassy carbon disc electrode in Ar-saturated 1 M KOH (pink) and Pt ring (held at 0.2 V vs. RHE)
current due to the ORR (green) as functions of the disc potential. The vertical dashed grey line shows the onset
of the ORR at the ring electrode.
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4 OER performance of various electrode catalysts. (a) LSV curve of OER, (b) Tafel plot, and (c) LSV
curve of -BS+G-NF taken before and after 2000 CV cycles between 1.20 and 1.53 V. (d, e) Change in
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synchrotron ~ X-ray = powder  diffraction  of
mechanochemically induced self-sustaining reactions."
IUCr2023,Melbourne Convention & Exhibition Centre,

Melbourne, Australia, October 22-29, 2023. (oral)
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Diffuse scattering.” [UCr2023,Melbourne Convention
& Exhibition Centre, Melbourne, Australia, October

22-29, 2023. (oral)

i

Eiji Nishibori,” ime resolved charge density study of

diamond in non-thermal melting.”
IUCr2023,Melbourne Convention & Exhibition Centre,
Melbourne, Australia, October 22-29, 2023. (oral

invited)

Mibuki Hayashi, Takashi Nishioka, Tomasz Galica,

Hidetaka Kasai, FEiji  Nishibori,” Temperature
dependence Quantum crystallography of amino acids,
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PERE(L A = X LD ESR HF4E

a7 A A N RBGEMIZIK = A o
AR A A L IRIEROKE R & L CIA<
MESINTND, ZHET, $hXa 7 A0 A K
KEFEMD T S A A2 ) _E S W 572012,
SeiEMEE & IEALER S O RUmIc Sy oRN—
g VEEAT D FENEE SN TE 2, L
L. 2Dy o _— g VEDOE AN L DK
TR OMEREM EOFEIX, F 75 IR
STV,

Z T HMEINE O RAFEL <D 2 &
DTEDLHEFAE LI (ESR) tiExd v
T, octylammonium iodide (OAI) /N I X—
vavBrRAWEita 7T A A b KEER
DO FReER EOJRRZ X 7 v el mh b
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B2 LZ2HELE LT,

FAossMAg3sPbls & W= 7 R4 A R
KFEMIZBIT D OAl /Xy v _X—2 g VED
WA ESR A W TR 2150 B
Fe Lz, J-VEBIOIPCE HIFEN S OAL 7%y v
R—y g rEnteon ke =632 L%
R LT, TORREZRAT L7290, KHEE
FEEEOY T FR L B EURB R T
T ESR HIiE%#4T > 72, Spiro-OMeTAD HifEd

HIE T, JATHRE TS Shefii e —3 L,

HEREHZ Ko TEAL L EFBAER L, LS %
LT 5L ZNORHEET 2BENBES
7=, Spiro-OMeTAD & X1 7 A5 A h DFE/E
BETIE_e 7204 ME) S spiro-OMeTAD
~EAABBE LER L7 2 L ICERT 5 ESR
EEDBIEINT,

FAo.6sM Ao 35Pbls/spiro-OMeTAD L
FA(),éSMA(),35PbI3/2D—FAO,65MAO.35PbI3 +
OAU/spiro-OMeTAD DFEEIFED LL#IZ L D OAL
DBANNT T I3 A K& spiro-OMeTAD
REICE T D IELOEmEFELSGET 5 2 &
D75 1=, Spiro-OMeTAD O H SRER L A 4
BT 2B OV T H A L7z, BB
{bA% spiro-OMeTAD % R—E 7 LAE D
HaRHE 2 BN & 5 —J5 ¢, St CO BB E
WIRZEAEEE LW AR INT, Z
DFEERIND . IEFLOEIEFFHED R EDRHRN,
OAl Ry v R—=v g kB0 THDHZ &
MIEFES LTz, ARBFFETH L2 OAL HAIZ
KoXa 7 20 A N REGEMDMERER A
= ALCEAT DERIE. R T 2 A KEE
o> TGS AT T2 7 3 A 2 O PERERCIR A
i EXE L0252 5 % 5 AlE
PER B %,

[ 3 ] REBYEMEIGELESE Y LEC F DA
ELRRED AT o R ESR #F%E

7%t #E &4k 7 v (light-emitting  electro
chemical cell: LEC) XA X A 4 — K
(organic light-emitting diode: OLED) & [AlFIZ
ARG, &, 7 LX TNV EORR A R O%
T RAATHDH, EIZ, OLED &L T
LEC |3# FHEN M TH » g = 2 b3

2 HID | BREIEE MRV &) o RS A R,
LML, ZOREE LTCUSEERENE, FF
DFMMNEO PEREMER N & WV o T2 8BTS
o, BUE, KA Mz BRELIELT A XL
7V — e BRI IEEO (thermally activated
delayed fluorescence: TADF) #4 %} % w7z
OLED DWFFEITRE A AZAT DL, ZEFEIEOMFE
NHEA TS, LA L, OLED #fF%E & bkl L C.,
RIR 3 TADF #4862 F 72 LEC OHfFZEH
(370 < PRI 72 R0 B OBFZEIR T T
WRUN, EREFESE LEC O 72 5 EMERE(L D
7o DIV FE T N O IR R 2 PR B 22 5
DD ZENEBETHY, B AL I

(electron spin resonance: ESR) 13 F /172 TR
s, ARMIETITHREIREE TADF #E o
TPA-PZTCN Z% T LEC Z{EHL L ESR ¥£(C
X 0 FFERENREE T OB EE & IERREE o
531 LoV OFRER 72 s BT L T2,

JR€ TADF-LEC B{ERFD 2 & OBLANC K
DEMEIEZBH O NI A Z L E2HE LT,
TADF-LEC O#E{ERFICI1T 5 ESR HIE#1T -
77

F 9 Host #£tD A% v 7= PVK-LEC,
PVK:OXD-7 & IR E%E5E TADF-LEC % {E#L L
72 TDO%., ERLL 72 LEC ~OHINEE %22
LS K EECTERME, BONEE, EL A7
kv & [EEFIZ ESR HIE & 1T - 72,

TADF-LEC D{E$% | FaARR 722 Rtk O FHAT &
1ToTzs JV-LRED G, HRFEE D 0.41
Wsr!im? (4095cdm™) &720 ., FEHAY
LB — 2713 667 nm \ZBUA S iz, SEATRRSE
W CEBI SN A~Y hL i< | TADF #k
ICEDRIENEE TND RSN,

WIZ, % LEC ~OHMELE 2 2L S H4%E
JECEEIRAE, HEERE, EL A7 hL & [k
\Z ESR {IEZIT > 72, B EFIZEV 10V 2
520 VORI TOT N REZEIROZE(, 30V
7> 5 BB 225 SR & TRE O 2L 3B S
oo TNHOMINE T ¢ T 4 TNT LT 4
R TPA-PZTCN O I F 4> T =AU IZHEK L
TG EThole, ZORMPND, BIEEDH
JE ESR AT b L DRI LRosR B AN
BRI R—EZICHELTWVD B XD
o,
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T AT AT E VG T A
VT A VHRDERO/E AU EEE L
oo BRULFE R—E U I RET p A R—' 7
MOIRFEY ZOH TR F—E L 7N & T
WA ZEDRHALMNI R 5T, £72. BRI
B SN A BRI LT Z LB
K%L F—E L ZTOEITHREE TNDZ &N
B &2 o7,

B ORERIX, LEC OFEM K—E 2 70k
BBIZOWTO X VIEWIRZ 52,7 /34 AD
PEREI FICNE D Z E MR SN D,

[ 4 VEBENT U RHZ AF Y OEHEKEE
DALZ K ESR &l & BhVERAE O fig A

AFYTNA REFINT A A MHBED
HOUENRVE—FT N, AL DA A=Y
UV OEBOLEDITIT AEET A Z A
E Y ORABBPMLEAANRTHD, Lo, i
IR 2 I T2 321 B R0 05 HT R 22 I 78 203 3
Ao TN D — 7 TR & R CFE M 22 Bl 1 2
A= ALOBRIARTHY T2 & 2IFHE+
BRENIC I 1T 2 BEMREBR EZHSENIT D
VLERD D, T, AHEEEREIC
Poly(3-hexylthiophene-2,5-diyl) (P3HT). & fnf+s
)& |2 Polymethyl methacrylate &
6,13-Bis(triisopropylsilylethynyl)pentacene

(TIPS-pentacene) DIEGNEAZ HIWTZHRE -7

YVRAZAEY AERL B ET OERKEL
FT v RETAE I (ESR) 12X - THEl
W22 &, £z, 55072 ESR 55 2 fEHT
L7t R & B BB R H R DG R B TR
BRI Z351F D TIPS-pentacene D EC[APEIZ D
WCTHHLNZTAHZ EEZHMNE LT, AR
BT DRI AT o2 ZAFY DM
R 72 R 2 R 5 & & b, ERkICmT 72
LS%OFAK LT VA H AT Y OMRER EIC
BNEDOHDTHD LMD,

B lX BN T U RE AE Y OBERIRE
Z B LBV RS 2 R 5 70 R 2 AR
L7u 77 I 7 ORiP#&IZOVT ESR A
7 bVERE LT, #6472 ESR A7 kb
DT 4T 4 Y TIITICEY T ANOE
&R EZ T, v 77 I v 7Hhizsn

TITEMENC L - T P3HT BN Tl Sh iz
B NEEOHIINE & $ 12 TIPS-pentacene T
SREL, TOREE L U TIESLA P3HT NICEHE
THZENbNolz, ZOXHIZLTP3HT N
BB LEEAR VaDY 7 M blobd 2k
NN 3V dW e

ESR MEIZ X 2BENF oA N T 2%
AE Y OBMKEOBHNIHIA CTHIHTDOZ
L Th s, ESR JIEDHRERD GG G- ER
HBREA 1 = X MXERIC T 725 % O A1
rZ7 PR E A Y OMREN BTN,
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W BA TE# ST P RZ AE Y OEMEREE
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WEREMER SRAEIZEMN IS 75 B
M FITEVTTurs s ELRIRERES
B)

E HENT TN AL T AR LT U= AT
Ny v _—va VEEAYT 5 KEEmO SRRl
A J =X 10 ESR BFZE

HE EE  [REBISEMHCEIES S LEC # 1D A
B L ARRED AT K ESR AF%E)

B &l T 7 244 b KEGEMD PEAI RmE
i B DY ESR BFZE
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FHEEE, R34, [ICBA ZHW/= Sn <a~
AAA NKIGEM 28T 2 BAIREOMYT) . 5
20 EIRHERO KRG IHFHEES AT LT VRY T L
(% 3 [B] H A KB F i ik =) (. PB-17,
TR T Y BUAR, 2023 4F 6 A 29 H-30 A (poster)

o BRZSR L, fERkRE, BEA. UAR—EL, TRP

AR a T AHA hKEMO HTL/PVK LI
B 5 EMBEREEAEI]. 5 20 BERHEARDKE
HHBEL AT LA URY T A (B3 B H AR
FEBLEPHRS) . PB-19, FH T LY, 5L,
2023 46 A 29 H-30 H (poster)

IR EBHEE. haHET) . VERERE, BRESHT. FRERIEE .

Bk, AA—5L, TET#kfEIZ PDINO & Hu»
7= NFA FH Wil KRB O BRARIED RN 25
20 EIRER DK HFEES AT LV RT T A
(% 3 8] H A KBS F B P R %) L PB-35,
FHST A, BER, 2023 4 6 H 29 A-30 A (poster)

AR =IL, T$h7 U —_m 7 A d A b KIGEM O

fRHT « BN & BREDOIRT - B itk . EAiTE
WY I — No.307401 [~ 72T A bKB
BHO T U —bEATE BIEA D =X 0, AT
A, 20234E7 H 10 B (FBF%E) (oral)

o RUAR AL, THBERM B S L OT A 2D A e

VIRBEMEBA L T L b= RS, TRLF—
WER e #— (TREMS) RAZ— K7 v
TI=T 47 FERT. O<IEL 2023 8 A
3 B (#BFFeEHD) (oral)

KRN, A= P ARER T RS

DET A ILIBI) . M&BE ¥4 BB
22023 [BFEAF O T A X 0 M
Bl TRAR BT ) AT A2, 2023 5
9 H 14 B (¥FFE) (oral)

C PAEIA a e M EERE, T

Ghy AAR—GL, TR B2 W e AR E ST
N7 AL ESR A, 5 84 [BlS B4
KPR L 192-A201-1, FEAH AR — /L A&
2023 4£9 7 19 A-23 A (oral)

o BRZSA LS fERRRE, BEA, LR34, TRP

AR T A A S KBy HTL/PVK i T o
W T BIMARARNT . 55 84 FUSRAEE SR
FHTHEEIZ . 19p-P04-15, REAB A — /1| fEA, 2023

10.

11.

13.

14.

15.
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ThE=ESL, =@, nftsy, AR—5L TR
X UBIEOM B UIMICET 20 Fv I —va
V:CFRP 5745 (L A J1 = X KL ORI 18
T, 3 84 [RGB FE ST ELINEH S
19p-D903-12, TKP HEART 7 7 L Ak & —,
REAR, 202349 A 19 H-23 H (oral)

INRTR. PEARAEAG . BRZES. AR —5A, FEfri
fo. NERIGEMR—T A AOEMF v U T %
B & JRBERREBR R ). 5B 84 [EUG IS
sk <, 20p-D902-15, TKP REARH 7 7 L A
X — REAR, 202349 A 19 H-23 H (oral)

B, L, (eRRRE, BRZEAR, TR
BYHE ., FALEIL, AAR—5L, Bk
PDINO % H\We3E7 T — L AR TEIECOR G s il
BT LEMKEOE T A IEHFIE], 25 84 [H
IS B P E NG . 21p-C601-16, HE
THEBAS TR A fE  iEAS. 2023 4E9 H 19 H-23 H (oral)

CPHRRERAE, o, PR, B, T

5L, HAR—BL, THYE I 851K %2 W e R BRI
TAOBHIRRED ESR AFFE. 5 84 RIS ALY
BT LINHTHE . 232-A401-3, REARBAR—/L, AE
A, 2023459 A 19 H-23 H (oral)

INEGTIR, HEFEHE, BFHIE, ULA—IL RE
Ed, 727875~z A Lizar) (oL
N =)= T NVF L DGR & BRI FF
PEI. 513 [H] CST AL 7 = A & 2023, P1-076. %
U —R—/ Ui, B, 2023 £ 10 A 17 H-19 H
(poster)

BRZSHT. (L fiedy, Veikie, gE4, SLAR—3L, TRP
AANB T AT A NKEO HTL/PVK S#E I
B 2 WE T B ISR & 5T PEREM - & oFBRE) .
W62 BIETFALE VYA T RBEEES
(SEST2023) . J-01, 7 KFEHFFLRAEAHF AR —
Jb. #2023 4F 11 A 2 H-4 B (oral)

ThAE=ESL, =, oty AR5 T4
Valb—va rERWEZZRS URHEO S T8
BIWr 2 B84 B F9E0% 95 CFRP @ ESR & (2 B5E L
TJ, 8 62 BIEFAY VYA = AFERFER
(SEST2023)., 1B-05, #h7 R FL& AT A2
A, M, 20234511 H 2 H-4 H (oral)



16.

17.

18.

19.

20.

21.

22.

FARRERAE, L miTy, hEseHE, RREK. ThiE
o, IAR—IL, THEE Ir 851K % &7 2 Moy Iz iz
BRI F 'O ESR BIZE], % 62 [AIET AL
VA = RS (SEST2023) . 1B-06, A7
KW R F R ISEE, M7, 2023411 A 2
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Bz, bRty BRZSAE, VERRRE, AL,
TPEAL & W CHEERM L7 _e 7 24 b K
M OEFEE ESRWFE). & 62 MEFAE A
T ABESMES (SEST2023) ., P-56, EAERLAAE
UAx, ffE, 2023411 A2 H -4 H (poster)

BRMENT, 1L ATy, BRZSSA. FeRRRE. FLA—TLA.
2D/3D HiE~~a 7 2 H 4 b KIGEMICIT 5P
RE) A D> ESR PSR, 26 62 BT A ' ¥ A
T RBESES (SEST2023) . P-57, HAETAMES
UA . M, 2023411 H 2 H-4 H (poster)

VeI, Il m i) BEA . BRI S, HirE
e, A=A, [Sn RuTFAHhA M7 TF—
LB R IR 5 EMBE) O ESR (2 X D fif
i, 8 2 BAETAL LY A = RFEDED
(SEST2023)., 3A-01., HFEFAEANFA—/L, #f
J7. 2023411 H2 H-4 H (oral)

HEBRUE, LT, PR, BRZSAE, RRRIEE.
R, ThrsEsl, AAR—8L, T9E7 T — L oAt
MK IZ 31T 5 B Tk PDINO O &1
RABICEET 2B+ A B HBAFSE ), & 62 BB
AV YA T AL (SEST2023) . 3A-02,
EARFLRANHA—/L, M5, 20234511 H2 H -
4 H (oral)

EfERE, ha ), A RRHRE. mREE
YR, TAL=EsA, A—IL, T=J0R@ KB
BHAEHC 35T 2 BATERRAE & 4R mIC B4
% ESRAFZE), & 62 BITE AL A = AR
4% (SEST2023) . 3A-03, HAFEFLSEEAH R —/L,
FhE, 2023411 A2 H-4 B (oral)

Fl R AC, P SO, EEERE, Ao
Shy FABA, TERAE SR Z IV o ARSI
FhT VAL OBMEHE T FEIAO ESR AF
Rl H 2 EETAES YA 2 AFRER
(SEST2023), 3A-04, F4FRLAME/NHIA—/L Hf

. 2023411 H2 A-4 A (oral)

23.

24.

25.

26.

217.
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R, LR, B, FRITFRE.
B, IAR—IL, 3 JERE 5T ARKB B
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ol LR

ZHANG YEXIN, [LOtit7), BRZSA, P, R
—3h, INaFAMTAFAT =T A E it
Ny v _—=va VEERT D KBGERO &R
AH = AL ESRBFZE). 5 71 EIS AW T2
ZRIAATRETE S 22p-P03-11, B ECHELH R EA X
v U NAL R, 2024 4E3 H 22 H-25 H (poster)
Bl Aty BRZSAE, PeplE. UAR—34,
PEAL R ERTL <0 7 2 A N KB EMO B
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Dan Kyotani, Soo-Han Oh, Yasuhiro Fujii, Suguru
Kitani, Yohei Yamamoto, Tatsuya Mor “Quantitative
Analysis of Boson Peak Dynamics of Glass Formers
Based on Heterogeneous Elasticity Theory” 48th
International Conference on Infrared, Millimeter and
Terahertz Waves IRMMW-THz)
2023.9.17-22 (poster)

(Montreal, Canada)

. Dan Kyotani, Soo-Han Oh, Yasuhiro Fujii, Suguru

Kitani, Yohei Yamamoto, Tatsuya Mori “Terahertz
Time-Domain Spectroscopic Study of Boson Peak of
48th
International Conference on Infrared, Millimeter and
Terahertz Waves IRMMW-THz) (Montreal, Canada)
2023.9.17-22 (poster)

Soo-Han Oh, Dan Kyotani, Yasuhiro Fujii, Suguru

Hydrogen-Bonded Glass-Forming Glycerol”

12.

13.

15.

Kitani, Yohei Yamamoto, Tatsuya Mori “Terahertz
Spectroscopic Study of Vibrational Density of States in
LiCl-6H20” 48th International Conference on Infrared,
(IRMMW-THz)
(Montreal, Canada) 2023.9.17-22 (poster)

Millimeter and Terahertz Waves

Hsin Yen Liao, Yohei Yamamoto, Hiroshi Yamagishi,

Heah Wey Yih “Self-assembly microsphere WGM

sensor based on hyaluronic acid” SACSEM 9th
(Bandung, Indonesia) 2023.11.20-21 (oral)

Kentaro Maejima, Hiroshi Yamagishi, Ken Albrecht,
Youhei Takeda, Yohei Yamamoto “Photo-responsive
ultrafast water vapor release from porous molecular
crystal for space humidification and actuation of plain
film” SACSEM 9th
2023.11.20-21 (oral)

( Bandung, Indonesia )

. Suharman, Heah Wey Yih, Hiroshi Yamagishi, Yohei

Yamamoto  “Poly(lactic acid)

Thermally

Stereocomplex
Microspheres  as Tolerant
Resonators” SACSEM 9th (Bandung, Indonesia)
2023.11.20-21 (oral)

Yohei

Optical

Yamamoto “Supramolecular Design of
Organic/Polymeric Micro Photoemitters for Advanced
Optical SACSEM 9th

(Bandung, Indonesia) 2023.11.20-21 (oral)

and Laser Applications”

(eI 22

1.

— 128 —

TP oA, ORI, IR PR TR
UV=—OHEFITL DNy TR~ A 7 afERD
Rkl 3 72 BlEoFHEERFERRE. G A v kR
. 2023.5.24-26 (ARA X —)

HUZE, LR, IR B TR ~—ic &
DIG/ANEREY o 7 IIREROBRZE ) B 72 BES T
FRERRE, G A vERE, 2023.5.24-26 (KA
H—)

LR, RORER, LR, IR PR TR 7L R
— R b ERA LR Y ~— a3 SR A
AR O 0BG R B 72 BlEaT
FEERRKE, G A v S, 2023.5.24-26 (HEH)
VEREBRE . (LRPE, (LR PFEF NREISEM= ST
ERAWE~ A 7 o IHREOER) 5 72 [EEY
FERLER KRS, G A v BREE. 2023.5.24-26 (R
AL —)



10.

11.

12.

13.

14.

Suharman, Wey Yih Heah, Hiroshi Yamagishi, Yohei
Yamamoto
PLLA/PDLA  Microsphere as Heat
Microresonator” £ 72 [543 - FRFER KRS, G A
v B REG. 2023.5.24-26 (S5E M HH)

Wey Yih Heah, Hsinyen Liao, Junnosuke Miyagawa,
Hiroshi Yohei High

“Stereocomplex  Crystalization  of

Resistant

«

Yamagishi, Yamamoto
monodispersity microspheres through inkjet technique
for whispering gallery mode resonator fabrication” 5§
2 Bl&ESyFFRFERRE. G Ay ERE,
2023.5.24-26 (poster)
Hiroshi Yamagishi, Akihide Takeuchi, Yohei Yamamoto
“Microscopic observation of hydrolysis reaction of
5 72 Bl 5y
THERFERKE, G A v EEEE, 2023.5.24-26 (%
FAREE)
TR, FHAEIG. A PR THUNER RS &
MR LIt —0BJE] 5 84 BUSHMELF
SIKFIAIN S | FEAIR A — /1| 2023.9.19-23 (A
GIE))
B ORE—ES, IREE IAR FEE TEEAR Y ~—o
HERIC LDy FRam A FRTF OB FRIERK &
RIFE =21 > 71 K DB oY) 5 72
By Fitma, FINRFERF v N
2023.9.26-28 ([15H)
WAL, INEERERS, (LA B T A A V%
WEEBESEFE N T YA Z] B 72 BES T
e FINRFERF v /3 Z | 2023.9.26-28 (H
1))
A PR, ROAREE, LAY, Wenbo Lin, &AM
% F )L g R ~v—0 675 CHRR~ A
7 BERIRIZIS T 2 HNLEIRE 726 Cidw | 25 72
Bl Fitima, FINRFERF v 38X
2023.9.26-28 ({<HEGATH)
oy — o HEAN FE R AT S Chiral
interactions of amino acids viewed by ultrafast
spectroscopy” % 579 Aot —L > h 74 b=
7 AW Ea T ) v AR T b, 2023.9.29-30 (K
A Z =)
WOk, Z@mEAo. WEE. LA
- »Spontaneous formation of hollow crystals” #f 579
FlHFH e —L > b7 b= RFRS, @M
UV ART IV, 2023.9.29-30 (FRA X —)
B R RS, KOARE, e, SRAE, #h ST,

polymer particles by optical resonance”

15.

16.

17.

19.

20.

21.

22.

23.

— 129 —

WA THRERY v —DELHITL D3y Tk
anA FRFORBEMRERRFE=FD 7] H
STOEAEMa e —L > 7 b=7 ZBF5es, B
7Y U ART I 2023.9.29-30 (MEH)

WEEVESF R IUARTESE T2 Ry B R
F % AT MIAN T ORI REOSIIE ) 8 579
FFHaE—L > b7 b= AFRE, @M
UV ART IV, 2023.9.29-30 (FRA X —)

Liao HsinYen, Wey yih heah, Yohei Yamamoto
“Self-assembly humidity sensor based on hyaluronic
acid microsphere” % 579 A=z —L > F 7+
N=27 AWFeE, @7 v AR T IV, 2023.9.29-30
(RA % —)

ENETAT . EPE, IWARFEE TS T AR
2 W NI & D ZERDEZEI ) 5 579 Ik =
— LY b7 b=U RS, @7 ) S ART
Jb., 2023.9.29-30 (H5H)

TR ECORER, WWRFE. IARTE T2 LRS-k i

D> 6 OIS BENEARFE L BREC K 5 22/ o i
E T ANV AOERERE) F ST Ao —L
N7+ b=7 AW%EE, BT U AKRT I
2023.9.29-30 (H5H)

VERRBR L, 1L, IIAREESE: “Mono-dispersed WGM
55 579 [EIAH =
E—L b7 b= 2R ST AR
F b, 2023.9.29-30 (ARA K —)

LSRR, R B, UK R TR TR -
—RKREL O TF BN G - 6T BTN F T L%
WEORBIGEME) HST9RAEHaE—L Y N7 b
=7 AWFES, AT Y U ART L, 2023.9.29-30
(O5H)

Li Kun, Yohei Yamamoto

resonators for proteomics analysis”

“ Circularly Polarized
Luminescence Lasing from an Organic Microsphere”
579 Mo —L v T x h=S RRFREA,
T U AR T IV, 2023.9.29-30 (FRA K —)
Suharman, Wei Yih Heah, Hiroshi Yamaghisi, and
Yohei Yamamoto “Poly(lactic acid) Stereocomplex
Microspheres  as Tolerant
W 579 EAEaE—L > b7 4 b=
7 ARRGEE AT Y v ART L, 2023.9.29-30 (K
AL =)
Ve RSHE, KB 7T, HEHAL LEPE, AR
[TPCO RAH -8k LEC Ehff] 45 579 [El47H
A=y h7F b=7 AR, mMTY oA

Thermally Optical

Resonators”



24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

ATV, 2023.9.29-30 (F15H)
Vishal Kumar “Lasing in Atums Green: a New
% 579 [aAfF

=5 A IS

Phenylene-Based Conjugated Polymer”
Boab—L v b7+ b= RS,
ART IV, 2023.9.29-30 (F15H)
HOFPE IARTEE TR BOLILIRES 2 iV 7o Re it
S —oBh) FST9 Ko —1L v b
+ F=7 ZAMER, @MT Y AKRT
2023.9.29-30 ([158)

Suharman, Wei Yih Heah, Hiroshi Yamagishi, Yohei
Yamamoto  “Poly(lactic acid) stereocomplex
microspheres as thermally tolerant optical resonators”
CREST &t I J—, HAIKRFES* v /iR
2023.11.09 (RAZ—)

B B8, =dm RS, FE O, AR
“ Spontaneous Formation of Toroidal Organic
Crystals” CREST AR+ 2 —, BT RKFEEEG X
¥ U8R 2023.11.09 (RAH—)

il SO, R PR IR R TR IR v —
B AR ER IR 237~ 9 IR E T R D 8 0y 1 B
AEfE)  CREST & lAt I J— RARFE S v
YR AL 20231109 (RA X —)

IWAPEF: TR~ A 7 1 L —F—JLfRE - <A
I aHTNA AD T DD FEREIET A )
B THS T b= AR v —iR S, EER
BAORA, 2023.11.13  (fRAEER)

il SO, 1 PR IR R TR T AR v —
H CARRALER (R 2> © O PR SC ISR % )5
FEREEME] 7 OLWERY) S, R
JERF AT v 78R 2023.12.04  (RAZ—)
A P ROk B ol ik, iR T T2
NER Y ~ —ERIED 5O R AR 1 ¥ ke
2% Z Ve E R B, LR
XU RAL 2023.12.04  (RAZ—)

Al ETE, OR B IR PR BEAR wE, B
k2% T CAVPRRAY R i i 2 9 2 A A0
EROJGIRE — NEMRE] L — =2 2l
R 44 BHER KRS, HARBIFEAR R, R,
2024.01.16-19  (F15H)

s FE. A PR TRERE A BT EL 2 IV 724
INEHARZR OB ] L — Y — PR IR RS 44

FHER RS, BARHEARAE, AL, 2024.01.16-19
(B EE)

A HEE, oK B il iR, LR #E. Wenbo

— 130 —

Lin, A4 8 (% I VR Y ~—=< o 7 nEiKIC
B 5 IAERINR S CiAD ] L—F—Fag
WRBIEHE S 44 R K S B ARMF AR FAE, HAT,
2024.01.16-19 (1 EH)



SR
<P >

MHFIEE T, AR B B ORI G
TFIEORE & F O TFiEE VTR %
HEEEL TV 5,

[ 1] CHERETY— bz VW= E
Wi A4 B DA pk & AR AT

INETIZ, IFuaXoPB O C-H R
BOEET ) — LG E AW TR
1THoTETz, AMFETIE, 2,6- 7 ==V T >
N T nEERE AR — VR R T D 2

CICEBL. TV NIV E T AT T
=V AE AT S 2 L COE RSB L
f%%ﬁé’&%%ﬁLTA&&ﬁﬁ%ﬁo
Too FEENMEN LT HEBLEFDLZD
IILTTiﬁﬁ%@u%W@QW%ﬁOKO

2,7-DPP-F

X 1. ML TU—LT v TR

BoNTFERE JEERIC L > TEMEL
L7218, BEZEEREIC L » CTHEBEEZER LT,
F 79" HOMO/LUMO L~ L ZFHl L= & = A,

NRUOBTNFBR T 2 o VOSSN ENLIE

HEIT/NEL, BEToEMITBWT
HOMO L UL —6.6 eV, LUMO L ~L73—
3.7eVRRETH o7z, —H CEZERERORS i
PRI, FEEMEICEKFEL TR, 2,6 (ZIZ
NRUBTNF T T == VAT A FHERHR

BWRERMEE BT D2 ERHL NIz
(X 2), FEEoFmtErsmEm <, FEE LT
WHEE T D701, mfi iR L oo 72 b D
LTINS,

2,7-DPP-F

L\ o

1,5-DPA-F

XRD intensity / a.u.

2,6-DPA-F

2 6/ degree
2. #FEARD XRD /~F—

WU, mianERE A TERT % 2,6-DPA-F 38 LT
2,7-DPP-F %, AERDRM T A%
(OFET) @ n BM=ERREEE U TR L 72 (58
n ZDFER., 2,6-DPA-F 1. Bif2E B
FE (012 cm*/Vs) & Lz, Ziuzxt LT, 9,10
u_gﬁﬁ%#%ﬂéﬂt27MWFi VIR
EBEETH->7-, HOMO/LUMO L ~L,
mA A OFEREEXRIRE CTh o7 b DD,
2,6-DPA-F [XE NG I T Dk dtEDR @ 2
ERBIORPENSH BN TEY 2N
EREEOEKTHD EEZXTND

# 1. OFET F#ik
Electron mobility .
(cm?/Vs), On/off ratio
2,6-DPA-F 0.12+0.02 >10°
2,7-DPP-F 1.4+0.02X10? >10*

BTV — LS EFIHT 5 2 & T ik
DIFEEHN G — BB TARTE 53 7Lk
ERIN S | HIRE VBB ENE 2 s AR
Tonl, F—HOMENG, BATHTY
—VIEDFEA AL E D FERMEIC R E REEZ &
ETZEEHALMNI L,

— 131 —



[2 )7 FoB D ~D4OOT VU —)LEDE
A

C-H #5 & OEEE R LEINZIBWT, 29
®O C-HfiaRtEZaxhy 7)o 7E38E5
WiARFEMZ 0 2757V 7 (CDC) R,
MBS ENE, ZAuE, B OGRS
C-H WAL RATEDICEERNEREY v Y
VTN AMERS D Z EITA, mVK
L EEIRVENRRD ENDT20TH D, ZIVE
T FI7EZLURT NI EDLEE
EIRAcEY (PAHs) & 74X Eo 0
CDC KL ZEBRR L TETWD, ZORIL ETE
KED T aRH YT TS ERAE DY
HZET BT U — VI ELERINICE
TRTEHEATLHELHE L ),

) ® I
o Ay
—_— —_—
Pd cat Pd cat

Br Ad salt

R F

TAANL 1

A 1. 7 Z 7Y —/LPAHs DERK

FPF RO T T v b T AHERA
DIy 7V ITRIGEHNT—2HOT Y —
NWEEBEAN LT, £D%, CDC KnxiTH 2
ECLEBERICR X It e B ok
BATHIENTETZ, 2L, BZ L7z CDC
PGS DISEARRETE D /N S 7o fL B R E

TTBHENIRREENLIZLDTH S, 12,
T RTEANCEBWTHREROERIETTY U —
NI ARGEL Ip oz, ZDXKHIZ, T b
TR NCRIR DTV — VAN E RO E
ALT=FHNT 72 <  x RB Bk G T 5T
ODOF T/ T EMSLTHZ ENTE T, e,
TAAnt 1 3, EFEELX U AEEEFRE
IR E T F e T 2 VAR EERT S
LT, WRITICHEE LIS AR T S 2 b
% B XORE IS RET 20 DI B Lz (K3),

LA F.o.hm T e EBEe———==

3. TAAnt 1 O A&

[ 3 ] EINC & 2% &S TR OB R
HBE D FIERICEHFHEGICL > TERE
DT, MBER N AET D, Ziuckt L,
C-H fi&oE#EERE 2T 2T K
X, BB 2 RIE S 5 2 & e < R T
AR TE L7720, I @AM B 2155 )
Eime b, ZhETIZ, Co filffa H-&
MBS ZEBRFE L CE N HWD Z ENRTE
HE )~ — IR —LE ) ~—|Z[RE
STV e, ARAFZETIX, RERRO— e Z &
D MBS E BT A7 TF AT = R
E v —~EEEICHE OIE K EIT o T2
(K 2), ZORISOEITITIX, C-H fEH DI
BT OEHBEORENEEL 2D, AR
LRSS, 7 2 NENEY 2@ERETHD 2
EMHL NI, ZORERAE I, EFA
Tz ZODT7 I REEEALLEE ) v —
Zixat, Gk L7z, EASRMTOE#EIIZED .,
IDE)v—LFEADIT AT R T —D
AT BOS B RN LTI 5 Stk 2 e sr L
Too ZORBIEZ, MBIMEOT VAV B2

— 132 —



DA EL MBS, A VA VA BFEE TR
PR B DO ERICHND ZENTE D,

Hex

[Cp*Co(CHCNR)ShFE),
{2 mol%)

Hex
Hex-N

8]

nH \S/ /S\ Ho+ “

O
MN-Hex

Neodeacanoic acid
{30 mol%)
30°C. Nz, 1h

QPY Material

X 2. Co il K D EAAIBINIC XL D n 8% E

>F OB

73

<FmL>

1.

Ryota Sato, Kunfeng Chen, Takeshi Yasuda, Takaki
Kanbara, and Junpei Kuwabara, "Straightforward and
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Norihisa Fukaya, Junpei Kuwabara, Takaki Kanbara,
Jun-Chul Choi "Effect of Substituent Introduction on
Phenanthroline Ligands in the Zinc Complex-catalyzed
Synthesis of Organic Carbamate from CO2 Using
Tetramethyl Orthosilicate" J. Jpn. Petrol. Inst., 66,
185-188 (2023).

YA
TNEN R,

* R >

Junpei Kuwabara and Takaki Kanbara "Synthesis of
Organic Optoelectronic Materials Using Direct C-H
Functionalization" ChemPlusChem, 89, €202300400

(10 page) (2024).

FRFEFR >

[ElFR A

1.

Ryota Iwamori, Junpei Kuwabara, Takeshi Yasuda,

Takaki Kanbara, "Synthesis of regioselective

thiophene-based poly(arylenevinylene)s via
Co-catalyzed hydroarylation polyaddition" The 13th
SPSJ International Polymer Conference, #L % ,
2023.7.21 (M EARR)

Hu Ziwei, Junpei Kuwabara, Kota Hiyaji, Shuyang
Guo, Xin Jiang, Takeshi Yasuda, and Takaki Kanbara.
"Short-step synthesis of high-p erformance solar cell
materials (PBDB-T) using direct arylation reaction"
China-Japan international Symposium on Photonic

Materials, China, 2023.7.31 (RA ¥ —%FK)



(eI 27

1.

10.

B RK, SR M, ZHE ML AR S T
Ka7 U —nAbEMIME RN TF A7 = B
EHTAHRI TV —L =L DA ENE
TREREOTA ) £ 72 BES T HR2ERKE,
2023.5.24-26 (MEA¥EF)

ANBRERh 2 R, PR R, R OMSE Te
KT RN I AW OBKGEAET LD
ARG & BALRIG ) 8 72 BlES T ESFERK
£, 2023.5.24-26 (KA X —%F)

EH R AR BOK, FR A R S =
NV N X b e Ra T U — U LB F]
ALY FEX Yy P2 FT 58 Fo=1
VESLVORREE AR B 72 BRSO TS
WK, 2023.5.24-26 (ARA X —F3)
SFNORE., A/ B SHE BAE, RE O,
IR B RE RN A X k-7 e b
v Ab(eCMDYIZ -3 < EHEH 7 v 7 = VAL E
A 15 72 Bl FFRER KRS, 2023.5.24-26 (R
AL —FEK)

B MR B0, SR M, MR T
F 72 RE /v —FHOTZEEENLTFTTOHE
BTV — ALEME S 5 72 RSO TERER
£, 2023.524-26 (AR A X —%FK)

B, BEKH, RS, SERE T
FLUEKERTLE T vHR I uT T o=
VDGR B33 [EEBEAHA RS
2023.9.12-14 (RA X —%K)

FA-ERM, MRS, SR (BRIR Pd $5K
PRATHE TR/ u T T =D
) 2B 33 [ L AR RS 2023.9.12-14 (R
A B —FEEK)

AR DR, R M, 2l Ml MR Ee e
Fa 7 U — AR & B RS R S e R
V7Y —L b=l roaREiEmnLEE )~
—ET] 72 BEl&E R, 2023.9.26-28 (1
FHFEE)

% LA A, FR M, MR S TPd
it D3+ NBE A FIA L7-ESEE L FTOR
BT ) — L BERAIC L D 1 EESTFOE
i 572 [EE S T RtEm e, 2023.9.26-28 (EA%E
#)

B, B W OK FR AR, MR &R T
Fa7 U —AvEMNERA LA VT ¢ I8

11.

12.

13.

14.

15.

16.

17.

18.

— 134 —

WEATDHR V7V —LrbE=LrOaER
FHRIE B 72 IR FRTERS. 2023.9.26-28 (R
AL —FEFR)

AR DR, SR MY, 2l M, s S =
SV M EFIR L= T 2 Lo BRI
7oe Ra 7 U —ALEMN) 5 13 [ CSI b7
= AK2023.10.17 (DEAFR) (RAX—FR)
B A, ERE sER. EHB A, IR AE
PR Sk (LB R R ZRBKERN 7 a2 v 7
U v 7RG ERITTIEEC 1T DR )
13 [8] CSTALS: 7 = A & | 2023.10.17 (WA X —3
#)

BB, 3B ORI, AR BB, R OMOE
[ Aza-Diels-Alder i & H W72 O @™y
TH IV UHEEROAL O ORI F
13[E CSIAbF 7 = 2 & 2023.10.17 (KA X —%
#)

WA SRTI, SR MOE TREEE IR & DT = L
EEAT 5 PAADARELIC X D EEET U — AL ERE
AU 13 18 CST Ak 7 = A% | 2023.10.17
(RAZ—5£)

BRR AR, FROMOE, R &R [T x L
ONEERN e Fa7 V) —AAbEMNIMZ X 5
RITV—L =L ORI &35 BIKH
K FORATHAE 2023.10.30-31 (KA Z —3FH)
7= R, EAR BOK. FROMIE, MR SR Te
Fa7 U —LEMINCE D EF 7 — VB
EFEHEORIT Y —LrE=LrOA8RK] & 35 [l
PRIFHL X T O 248504 2023.10.30-31 (R A & —
HEK)

ANEROPRIRE, SEN R SRR, e SR TR
BT R A ZNAL-E T 7 kMBS
(eCMD) & #& i 2 R 7 L 7 = AL ERE A IS
BT A 7 = VHEEROKISNE] 8 35 RIS
HIX T ORAIME 2023.10.30-31 (R A X —¥
#)

WS, MRR B, SR MR TEEET Y —L
(BRI & B RIEAREOBRTE ] 55 35 R
XA T ORI 2023.10.30-31 (KA X —3 %K)
i BE, B AR R M, MR & Tt
Fa7 U — LB L DA T ¢ TEHKE
BOoRI 7Y —Lrbe=L oAkl &35 m%
WL X H5 TF D2 A4S 2023.10.30-31 (AR A & —358
#)



20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

SFNORE . R MY, MR S DRETFRR
I A XML 7 2 s ALRIE (eCMD) % #%
MT 2 EENT VI = MALERES OB 5§ 35
IR S h X S T D2 AW E 2023.10.30-31 (KA &
—FK)

IR HL B FEAR TR MO, R & T~
VH SRR E VDS e R T ) — LTS
MMOBAFE ] 5 35 BEIRBHMEE F OIS
2023.10.30-31 (KRR X —3FFK)

EHOBEOR, AR BORL SIR M, R S Te
Fa7 V) —ALEMNMZE DA R¥ vy v 7
AETAHRY T —L o E= L rDFRE LAY
5 35 [MRBHIREFO2AZHE 2023.10.30-31
(RAH—3F)

iE KHE, BRH A, RSB SRR OMCE T2
BB OBKERN I a X v 7Y TR
W BT DA EEIRNE & RSHEOFHm) 55 35 8]
R X A5 T D XA 2023.10.30-31 (KA X —
)

(L B TCPL #ptE& &M Lz e v h—74l
HASEARDORR%E | 5 35 BIZRBHX T DS
£:2023.10.30-31 (KA Z—3FK)

AR FEL. RS PT. IR R, MR S,
ZJH M [Fo=Lra=y N8 7 vHEb
runRT T 2= L OAREDRHESL] 5 35 8
PRIHIIX T T O 2348542 2023.10.30-31 (R A & —
)

BE . AR R, AR R, SR A T
NELvra=y beagh7 vFEby s
== VYDA H 35 BIRBHR T O
£2023.10.30-31 (AR A ¥ —F5K)

ERR DR, SR M, 2l M, AR s AL
BB e T U —UbE N 28057
TH V| ) v —DhyTRkE ) BB S AT
e TPAEFRES - R 2023, 2024.3.13 (H
SHAEFR)

(L R, MR S8, SR R TR T 7o
VT = B I Lo Tl s ¥ —
B Pt $ER DA R & NFRE ) AAR(E RS 55 104
BEES (2024) 2024.3.18-21 (AFAKEE)

RE KM, ARH Ay, R SR SR M T2
BN ERY T a7 L—r Ok
By vRT w7 ) 27 RISIZE T 500 E BRI
ERUSYEDFHIT BARLFS H5 104 BEES

30.

31.

— 135 —

(2024) 2024.3.18-21 (ARA X —¥F)

B, RbE Kt AR B, SR ME TR
RATNENEEAET DI VAL BETY
BRI 7 =L O] BRETS F104F
FREES: (2024) 2024.3.18-21 (HEHZEH)
Hooosk, MR . SR M (R yr 7K
JZE DT 7T V=T HF I VD
UURy MERR) BRIEES F 104 BFEFEES
(2024) 2024.3.18-21 (DEHFKR)



2L KRR

<HFZERR S >

2023 R, (1] JRACENL R EN R il i i s &
WIS LD AR B — SR AR RO S AT A O BRER 1Y
Pt 2t 58 L £ OREZ EBRAYITIT o7, £
7o IRACEN SRE AR S A B T b= RU TN
DG S B R FBN T, T RLF — 4 Bl % i
Bri. BN ES LB E I HE KL TV
BHZEERHGINT LT,

(1]

B S S DRI TT ) — R &
Y — FRISOESAFRERNEEND VAT
L RAREN RN RIAREEROS ) & L THRGRIE
L RN ED X 27 /— R &Y
— KRG % BT B DN ONWTOHEE RIS
DWW BRI A A LT, T hvE 7L
a— ARG E W THREEL, 512 CO D
FEIRBLS~ISH LT,

R — R IR R TEVIREE ) & TR
il ) (2531 BB DY, BRI O 72 T
AL T ) — R &Y — RRIG G F
NARISRNGFIET D Z ENRHLENI/2- T
TTWVD, ORISR T, IBREN & HIEh

BALNTERL S, BOSAMEIR TSRS T
THZERHLMITR>TETWNS, oL,
it ORERRBEE N ED L HI2T ) — RRE &

1Y — REO& % KB L AZ 03 [RIREIZ HEA T
T2 DOPHR Um0 2 o T2, &
O PRER PR A % SO P B 12 5 S TS
THRL, FT, BERALFROKISHEXTH
% Butler-Volmer 2 & #3242 N L,
Bl 295 2 L2 ko T RUGERE D
728 DAL ~D T )L X — 5l 2N T

(REHERBE) ICL > TEEHRNE2EH LT,
oo %, SRR ER OIEM N, 7/ —
NG & 51— RGO & DGy &R | &
TEBOFMERETDHZEEZERLTND,
S 512, Prigogine OIEFEMEGHAILEL., &
FARBEICRIT D Gibbs HH T R/ X — UG
BREN ) & LTl 2RSS RNER D A
FF— FEEENTIT Y 2 — VBN L L
—EINnNsZ Lt ERLT,

T a— At ATV E LC IR EBNEK
AL S O SO K OV R L X — 3Bl D
PR AP DRRREZ AT o T2, 7V 32— ARk
X, 7V 3 — R b O @AM A B D A= ik
BLOBEHEMA~OISHATREME BIEH S
HEIGTH D, EERTIL, Au/C b7 5 E
& BREIAIR E IR T CZERMMIC oy EE L 72
Pt/C, Pd/C, FE7IT=EFE F—7 &M bs
T 7 = il 2 R L 7o B A BRI B
THZEILEY, KEDOET MM EITo72, —
DOEMFENZ eI D SO 2 B U RS

Bl 1. BEINTWDIRART ¥ ¥ VRIS ET LV, (A) 20 R—R ML & MDD
72 % Pl Ol 2 2 IR G BALERENAIE S ORI, oy T & T OENENTH Y — RS &
T )= RSN 9D, EFITS T E NWNERD I TEEIT S, B)MBERST &
UDOHY—RET ) — RERIED 4 SO0l DX, REEMIL, 4 DOEROMABERIC

RHRTHD,

— 136 —



PZERE Uiz, —F T, FEMCTHEITT DK
S DSy RREE RN S TAR SN D IR E {L}:%WT
WZHE LT IRCEM OB Z & 5 Z 2T

T BRI Sy O kLTS PE S TR AR u@m%&
ETHIEEMR LT, 0N fERix, Bk
D NG 7> 5 AR S 40 25 TR AR FE A K B T fh i s
JEORIRMEZHFHT DD OFERE 725,

S B, BHERE A 2SR CO b
SRS RA FEAL BREN Al A 2 L CHE TS
ZEMIRLTE, CORE7 vt ALK, EX
{B529 78 CO BRALIS & R 3R 18I0 G O [R] RE
AT CHERL S5, CO FRfbfilit ST SN b
Au EFRFIEICSONBE . L CHESN D EFR
R— 7Lm”%m777l/%ﬁﬁg@ﬁ%
W CCRRE LIZTT VERICBWT,

b 8 FE AR ) C s 7R
SR CO FLRUG AN R AL BN BREN A I S
WX THEIESN Y A2 ERHALNE T2,

[ 2]
b RYTOMRSIZEIT DA — N —
KT VX VR EBERBREAR THD LD

X 2.
ﬁ 1) 7

RGN < iz, ;ﬁ’bi @ .

ibzx%)?@&%@%ﬁm%mk BN HES S BGEAEETT L, ¢,
BRI, d, 2 by KU TREREE O RSEIEE T L,

L& NLRET 5D 2 & & B e Uiz, FEREH O G
TRREFERIZEELEL L TR Y BRI RN E
KEFEDO—EF L U THIEL TWD, A— 3 —7R
TV VL S EEITSE AT DICE R
TRLF—ZRUE L 2 OEFE TEANTEAET D,

Z OWFFETIL, FER S DR DS RREME
\ZHEASNWT, A= RN—RT vy VEHETE L,
B A L N SR 0D B A RAT L 7=,

FP.I by R THEREHOBFE A =
AN BREFEmOZTN LB Lz DL LT
BETDH, 2 bary N THEOBEZEEAIR]
N6 IV Tl L-E o, EXl
B X5 ITHERE U, B I3 R 3R 38 ST S

(ORR) THIH N5, KB LIEITTRIGNITA—
NIRRT v Vb TN EE A SH
HIRRE 72D,

BRERAY 7R AT Tl FEPBE BRI E R A Y T
aﬁm&%ﬁ%@£’$@@am:*»¥~
ZARITE G- L TN D DITkE L, SO B AN ER
BAARTF T 2 IR T V2B AT 5, ZDFE
TV TCIL, BERALFH 72 BREY ) IS A — N — R T
Y E LUTTHER L SR RTES B2 5

AT

— 137 —



BRI D,

BARMIZIZ, 2 b2 R 7 OEEROE]-
TEIERFEZ R L C FER SRR D A — R — 7R
T UV VEREE L, F IS E R AT BE
LTWADZEEZRALMNNIT D, Z DA —/N—7R
TV RV EBGEDILRIL, 40-60% TH D
ZEDNMERR SN, ZAVTBEE O SCEkE & —E L
TW5, £72. 2 hay R 7 OREREE TOE
FEOFFEI S PEAIRIVICBWTHRAELT
W5 ZEAVHEIBA LT,

I ha R U T O SRR O R 72
FEAT %380 U C L MR EEIT 38 1 B BEAE O KAy
NEXFOEETICHKT D2 ERH LN
Wl ole, Sk, ETNAREMEHI LT, 2
DA =X LDOEFEIRRAEE T > T <,

<Fm3L>

1. Mo Yan, Nuning Anugrah Putri Namari, Junji

Nakamura, Kotaro Takeyasu, “Theoretical framework

for mixed-potential-driven catalysis,” Communications
Chemistry, Vol. 7, p. 69, 2024.
2. Kotaro Takeyasu*, Yuta Katane, Naoto Miyamoto, Mo

Yan, Junji Nakamura*, “Experimental Verification of

Mixed-potential-driven Catalysis,” e-Journal of Surface

Science and Nanotechnology, Vol. 22, pp. 164-168,
2023.
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1. “Elucidation of reaction mechanism on carbon
catalysts and its application to catalyst design and
understanding of Dbiological reactions”, Kotaro
Takeyasu, 2023 China-Japan International Symposium
on Photonic Materials, Minhang Campus of East
China Normal University (China), July 31, 2023.
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2. “Kinetic framework of mixed-potential-driven
catalysis”, Mo Yan, 2023 China-Japan International
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International Symposium on Photonic Materials,
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1. T. Nakamura and S. Watanabe. "Site-Selective Ligand
Bridging among Multiple Internal Coordination Sites
of a Metallomacrocycle and Its Conformational
Regulation" Inorg. Chem., 62, 12886-12894 (2023).
Supplementary Cover

2. Y. Hokimoto and T. Nakamura. " Synthesis of a

Macrocyclic  Oligomer of  Pyridylbenzoxazole

Utilizing Dynamic Covalent Bonds and Its
Unsymmetric Conversion" Chem. Commun., ACS

Nano, 60, 1281-1284 (2024).
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1. Takashi Nakamura, Sota Yonemura, Shunya Akatsuka,
Tatsuya Nabeshima, "Amide Cyclodextrins that Form
Single Isomeric Complexes with Dissymmetric
Structures for Precise Anion Recognition" The 17th
International ~ Symposium  on

Supramolecular Chemistry (ISMSC-2023),

Macrocyclic  and
M141,
Harpa Conference and Concert Centre, Reykjavik,
Iceland (June 25th—29th, 2023). (poster)

2. Takashi Nakamura, "A Multinuclear Complex of
Hexapap Macrocycle that Captures Molecules with
Assembled  Metal Coordination  Sites"  13th

Japan-China Joint Symposium on Metal Cluster

Compounds, 1B-J6, Chuo University, Tokyo, Japan

(March 5th—8th, 2024). (Oral) (Invited)

I — (o)

3. Takashi Nakamura, "Schiff-Base Macrocycles That
Assemble Metal Coordination Sites for Multi-Point
Coordination" Guest Lecture, University of Nottingham,
Nottingham, United Kingdom (June 20th, 2023). (Oral)
(Invited)

4. Takashi Nakamura, "Supramolecular Structures and

Molecular Recognition by Macrocycles with Precisely
Arranged Metal Complex Units" Guest Lecture,
Loughborough University,
Kingdom (June 21st, 2023). (Oral) (Invited)

Loughborough, United

5. Takashi Nakamura, "Synthesis, Structures, and

Complexation Behaviours of Macrocyclic Oligomers of
Sales and Pap Units" Guest Lecture, University of
Lincoln, Lincoln, United Kingdom (June 22nd, 2023).
(Oral) (Invited)

6. Takashi Nakamura, "Supramolecular Chemistry of

Macrocycles Based on Assembly of Metal

Coordination Sites and Desymmetrization" Guest
Lecture, University of Oxford, Oxford, United

Kingdom (June 23rd, 2023). (Oral) (Invited)

7. Takashi Nakamura "Approaches toward New

Macrocyclic Receptors: Assembly of Coordination
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