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Impact of Thermally-Induced Microstructural Evolution on the Mechanical, Thermal,
and Electrical Properties of Strontium Cerate
Arpita Tripathi!, Shail Upadhyay”
! Advanced Materials Laboratory, Indian Institute of Technology (BHU), Varanasi, India-221005

E-mail: supadhyay.app@itbhu.ac.in

Abstract: Perovskite oxide SrCeOs has been emerged as a versatile material due to multifunctional
properties. Its application for practical devices requires in-depth understanding of the role of grains,
grain boundaries, and porosity on the properties. In this study, SrCeOs was synthesized via the
conventional solid-state reaction route. To study the effect of grain growth and elimination of porosity
on the properties, pellets of the synthesized powder were sintered at different temperatures (1300-1600
‘C). The mono-phasic formation was confirmed through X-ray diffraction (XRD) analysis and
structural parameters determination by Rietveld refinement. Scanning electron microscopy was used
to study changes in the microstructure. The optical band gap was estimated using
UV-Visible spectroscopy in reflectance mode. To measure the hardness of the samples, Vicker
microindenter was used. Hardness and grain size follow the Hall-Petch equation. Oliver and Pharr's
method was employed to measure the elastic modulus of the samples. Phase and thermal stability of
samples were confirmed by recording XRD and TG/DSC regularly at an interval of 10 days. The
dielectric and electrical properties of the sintered pellets were measured across a wide frequency range
(100 Hz - 2 MHz) and temperature range (RT - 600 ‘C). Conduction in the sample above room
temperature is governed by doubly ionized oxygen vacancies. This study further helps in application of

strontium cerate as TBC materials.
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Preparation and characterization of Nd doped ferroelectric HfO: thin films
with 130 enriched layer
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Polarization [puC/cm?]
¥ B =

3%
(=]
T

)
S

(2011) stacked film under various fields.

© 2025%F [CRAYEER 09-052 9



9a-P04-3 BIOEGAMELAKS LB RS BEFHE (2025 BHAZ KREF+Y /(R &F51Y)
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Frequency dependence of domain structure and piezoelectric performance in AC-poled
morphotropic phase boundary Pb(Mgi13Nb23)03—PbTiO3
BXE!, OMNREKXK' HRREHRIL! BHAOHK=', EEELE!
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[#E] mFERITE LV —HEGZWA T v AT a—P =7 EOfix DIEET A A
INKFIHENTWS, ZOFRTHLENAL T+ bu By ZHEFMPB)LAD Pb(MgisNby;)0s—
PbTiOs (PMN-PT) 1% 1000 Z 2 % D IEF ITEWEBRE (ds) 2T (11720, FEER
REFREFICRB O T/NUE & miEe b 2 EBLT oM B e L TEESNTWD, EEERZMEH
THERICIL, PLIEROEEOEELHIL, BLRWARH > -k ThH 2D KA A 2 H—1k
T 5B S D, PEk, LERITEEL TfTh T&E 2 (B2 (DCP)) 723,
VTR, ZSIMBIETIT O [ZHAM(ACP)) D78 & 0 EEECRWES - B2 7067
ZENME SR, L Lenn, ACPIZXDIERE - FEREN EDOA T =X AIZB LT
M— L7 TunZeny, & 2 CTARMSE Tid PMN-PT (28T ACP BRHIBIT 5 i B
DJE BN « FEFFESC FAAL LV OMEICE X DB EZRL L2 HNE LTz,

[3EB71E] PMN-PT B ICEME KR, 7'n 7 7~ 7 VENR%E VT 12 kV/em (peak-to-
peak) DAL 2 HIM L, ACP Zfifi L7z, ¥ 7 V4% 90 THEE L. BRI 1,20, 50, 150,
450Hz & L7z, F£7-. —#OREHI DWW TIE 8.49 kV/iem DEFEEIR 2 HIIN L T DCP & hii L
72o ACP, DCP, KRupMEAEHIX LT, dys A—F—&F A\ dss ORE, A o E—F AT F
TAPIZK DEERE, FERK A =X A MHOWEEITT-, £z, WEINT
FREA R & PBNE S B L OVEMmE) D LFE R () 2R/ Lo, KoOoMmatE & 50Hz T ACP
i L723UBHZ DWW T, BIRA A v — 2435 (FIB) CHEFBUEIZ/ERI L, Fil e B
FHTEM)IZ L DR OB 21T o 72, AT, BIELIZREREIRDO T~ 712 FIB IIT.L
A RE 2GS L, SHORER LAY —%2 AW, EEAMNZOS TEM 82251772,

[HRBLUEZE] ACP TduBI W e 1T EL, AHEEDEBEEI EIE E @ MEE T
o7z, JAWE 20Hz LA ED ACP Tid, ds B LD e BT L DCP 04 K 0 & < 72 0 (Fig.
1), —fl& LT, 450Hz ® ACP T, ds3 1% 1890+ 105 (pC/N). & 1% 6946 &, DCP IZ K B fED
d33=1305 (pC/N), &=4773 LV &Moo, TEMBEND, ACP REHI B W Tl R fatet &
T A 78 RAAL N ROWA XN SUVMEIANZ & - 72 (Fig. 2(a)3 L (b)), I&x T,
BIEEINE O TEM 8123 TlX, 0.1 Hz ORZWEEZEHII L TH RAAL U HE D ILE L)
ST, 23U 20 Hz OZFELEDEINT R A A VR RE AT D L9 BITaFZE[3]1 0%
BT, OO EEE DD E, ACPIZEBITDEKREIL R A A LV DIGEITKEL
WELZH5Z2, OWTE, daBL Ve b RELELTLHIRTFTHD Z ERRI AR I NI,

(& 3R]

[1]J. Kuwata et al., Jpn. J. Appl. Phys., vol. 21, p. 1298, Sep. 1982.
[2]Y. Yamashita et al., US patent, US20150372219A1, Dec. 2015.
[3]Y. Sato, Appl. Phys. Lett., vol. 125, p. 242906, Dec. 2024.
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Fig. 1 Dependence of ds; on AC-poling crystal (a) without poling and (b) AC-poled at 50Hz

frequency in PMN-PT single crystal by 12 kV/cm (peak-to-peak). Yellow lines indicate
domain walls.
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T-Learner Z AWz Ic A FREFEIRE SrTiO;

IKEITS7LFVERMRNOEAREHE
BRBRMEL, RKEeHE?"
BFR —EAN BREEAZHEBGT®
Identification of flexoelectric effects in the stress-induced ferroelectric state SrTiO3
using causal inference in statistics.
Kagoshima Univ. 4 and NIT, Suzuka Col. B
Kazuma Seike 4, Hirotaka Manaka #, Yoko Miura B

INFTARIL—TTE SITIO; THBRT AR FRBFEGHBEUELHS N ICT
258, BRINAA -V TRAE®T->TEL AMEIC[001]|FA» LN EMA S
ECRANTH—ICRET S0, BFEEBBEEMHD R —IIET>TVWSEZ %
RELTEANMOEZLOMELY, RAFEBFEERTIIRBELLZRAREI
LSE2EEMRICLZ9BLIT TR, VT AABRICLSZTILFVERIMRICIHIES
BEETHLEALLNTVEY, TNLOFSEREHTET WY1k,
RKINL—TTIIEREDTERMAHNLSRARENDRIILEITRL, NS0 EF
LTWBEEINMHETESZLICEBL, MRFEBE O — D THE MR R#R %
AWT, EEMNRCILFVERMRNFTES 20T 22 2l ATWVWS[1]. 85BN
ZF42TIE, 141K, 40.0K. 90.0K. 1301 KD 4 DNBETEREBLLERIFEYL Tr L
DEBIIOWT, BEHABEXET Y VI (SEM)t BARIEKE 7 5 7(DAG)EAHWT,
HEAEGRERRBARICOVWTEMLZ. THIT400K L 141KICBIT5MBEEZTA
\\ 7= Two-model learner (T-Learner) DT LR LM E L =, SO TIE, ¥ TICHRE
TN TWS K-shape ZEAWVEI SR> ITORER*FAL, 75 XY ElLLE2T
IRANEFTL20ER, 75 RJE3 L EATIIRAN—THEKRNERYL L -,
ZTORR, REBFLARNBEBRLOB T IFrNEH 183K [1.63 K, 204 K]THY, =D
ILEENRNDEEH 036K[0.18K,054K], 7L F VERNRNEFEH 1.49K[1.23
K, .75 K]t stz CORBMBTIE, REBFULANREFHLNDI TR IHZIFTITE -
THERRINELSHENH->1-, &, RABRBRE CIIHET 2@EZB TRLENE
wYEIED, TNDEFEEE*EELLEIFTRI) TR LE, TZTARRETIE,
759 ) IR EEICLT, BE, BCRR#ERZITV, 75 R99FD
BWIEL->T, #HEENPEDLHICEALT 205 MEL 2, TRICIESXSEED DR
HIEREBAAATITRI ) > T 52T ER*EICL -, T-Learner DFER %2 &
T, CORRLY, REBFLXNLE

Two-model learner (T-Learner)

BOMT IrDZEH 1.99K [1.87 K,

211 K]THY, 2N LEEHE ;;2 @w T ®)sv T (©r
L 2 LR 4 0.83K[0.80K,0.85 ~ = I T 1
K], 7ZVLFVERMREND LA ?52-00-5_'5 E E _
116 K [1.02K, 131 K] %> =, 3 9 1757 T o .
e 7528 IERTE, et G 150F T &= 1 — ]
BWVAERE T L YRS SERA o 1250 % E 1 il
Hor=HI 2 BERENEITKREL *qé 1.00F - %—- Eﬂ %—
Rofh, TLEFVERMROE  E 075 + 1 |
BIIHEGOITERS L, 2RI T E 0.50- 1 1 e ]
Leaner * AW/ RERENF AT 0251 1 1 i
H 5, X-Learner THBEFTH 5 0.00F | 4 4 ]

%, READVVETH 5, T o o o o o =
Pg?f’s w* Psxf“s h«;ﬁf“ gt Psxf“s Pgéﬁ o * p;\f’s

[1] K. Toyoda ftf: Sci. Technol. Adv.

Mater Meth. 3, 2278322 (2023), Figure. Box-and-whisker plots of effect sizes using T-

H. Manaka 18: iid. 4, 2342234 o2y, Leamer vilh (o) inar segression (Lo, (0) suppor
K. Seike fth: ibid. 5, 2503698 (2025). ’ '
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EEHRACES(ABEFANVBOE= VT LB RIGEEOREH
Mechanism for Pinning of Ferroelastic Domain Walls and Polarization Switching
Revealed by Direct Observation
BRI, ALXBRE? CO)EAX ', H#L ' RA B2 BRI EE!

U. Tokyo', Hokkaido Univ.2, °Itsuki Miyamoto!, Satoru Inoue!, Jun Harada?, Tatsuo Hasegawa'

E-mail: itsuki-miyamoto76(@g.ecc.u-tokyo.ac.jp

SREAFEIRICISIT D R AL VEEDBSINEIL, WS HE - FEESE ORI R E S EET
D[] FRTTRBME N A A CBEQFEEROEE 2B 5 Z LITHEERFTETH D OO, (RO
BICIIEEOESEMND/NSNWZ ERENLNEETH o7z, FxlZIhE T, 2 FEABFICE
% Sl oy WA R R ARAE T S TS T[AH][ReOs] (K a) (ZVEH L, WGBSR G OBLA
AN & 0 58 R A A EEOEM A EEENTE 5 2 & aWiE L TE 3], AEl, RAA B
DESIGE A FREINIRIT L. ZHICHS X B = 7O E OB 2 F~7- D THET 5,

B R D IRG E CTORIERFE 14 2905 L 71° B A A VBEDENL Axo Z FERI MR LT FE SR, R
AA UBECAERT DS OE) ) & B = 7 OE T DT HALEICE Lo, #ikirye 7
—7HEEZ R TP BB S (K b), FEALEOESEAEZ SIS L 2 B
=v7 A6 1), misds (D), KA BRI V) L0 ) 4BEMENG R D 2 L3 gno
7z (Ke)e THULRAA EENREICKIT DL OSAICKHE L THY . BRI - e =
T DRI T A — )V ERIB LTS, 2D IREHIPA TR ATRER 720, B E O K A o1 L BE
(2R U ClRBEDFRNT 2 ATWREHIICIIR D Z N TE D, I HICKEREL FTIE. KA A VB
DJEFENES) & xHHEABIEZ S e (RdFEARD, ULEIsiEe 270 v 2 (Kd) ORE
72 CH Y | BRABIRD R AL VISEICHET 2EERMAE 525 2 E NI SRS,

[1] A. K. Tagantsev et al., Domains in Ferroic Crystals and Thin Films (Springer New York, 2010). [2] Y. Uemura ef al., Phys.
Rev. Appl. 14, 024060 (2020). [3] EALE, 5 72 FIS AW HF NGRS, 16p-K307-16.
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Fig. (a) Crystal and molecular structure of [AH][ReO4]. The thombohedral lattice permits the electric dipole p in
(111 )pseudocubic directions. (b) Dependence of the domain-wall displacement on the delay time. (c) Dependence on the
modulation voltage. The fitting curve represents the distribution of pinning force. The inset shows polarized light
micrographs of the 71° domain wall under +12 V. (d) P-E hysteresis loops measured by a virtual ground circuit with various

voltage amplitude and the corresponding micrographs. The yellow arrows are the polarization direction of each domain.
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R FERI 4 b TFa—J LT DFIA
Non-Destructive Soft Electric Contact Probe: Principles and Applications
mrE ', OHR EF
NIMS?, °Michiko Yoshitake!

E-mail: yoshitake.michiko@nims.go.jp

AFM ([T WTHEMIEIAIE & 172 S 2 VR TEREDIE ) 2, ARM O X 9 7488 72 il e L
WCHE TR CE 527 e —7 2% - JMb L[L,2], Wil 0 — N—TilH OFHIRER & 2H L
THLE ATREZ eS¢ X (Fig. 1 IZHMBLEED) (IcoW T T TIcfilkanTWB[3], £7z, 3k
O UAHTEDOHIE T E LML L TWA[A]l, DY 7 v 7Fa—7%2H0n5 L, M bk 4 s
FPICEBLRFERECEBERNEZTT S 2 ENTE, REICL Y BEBEKT 5 & RESRBAREN
IV IAATLE D SAM AR — 7 A 725 0BC b B8 23 BUBH RIS 0 AT DB 22V,

Ko —T%HND L, aamIEDEBIFEL S T 7 = o 7p 8 R R PICE KM BN [1)1F
i, WEIR 7 & OIRERIREEZAGIC X DU R LT b & E Lo ER MR LS (QST -
BieE) [5], BHSIRAL DR & T ReRAN A A v F o ZEMESIE TE 5 (BUREER}
K ARTFHAE) [6], MOF @ X 9 7 e\ Vil O BAURE R OWRE RS E T 5 (GRUREAK -
KRTFHAE) [7], BAEFHBRICB VT Au A8y ZREEM L b BRSNS B & Bbh 55
PERIEN CTE D (REAK : /MBIEAE[8], Fig. 2 2M) 72 &

ORAEDHD., YHIIF > TVRFBIT) TETHS, = . e

[1] e-J. Surf. Sci. Nanotech. Vol. 13 (2015) 307-311. Figbl Appearance of standard soft
) probe.
[2] RGBT, M RS, FNnUEAR . RFRFAS 6408257
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[8] private communications (2024)
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Simulation of Structure Dependence of Absorption in InP Nanowire Solar Cells

EERFRPR BTFER, BUHS, THAOZ
Sophia University, Yuya Sakiyama, Kazuhiko Shimomura
E-mail: kshimom@sophia.ac.jp
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[1] L. Hu and G. Chen, Nano Lett. 7, 3249 (2007). Fig.3 7/ UA Vi SIS 2 MIFE O LA

[2] J. Wallentin et al., Science 339 (2013) 1057-1060.
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The alignment of silver nanowires under the influence of surfactant
Konkuk Univ.!, Yewon Han', Yeonho Kim', °Ildoo Kim!

E-mail: ildookim@kku.ac.kr

Silver nanowires are conventional material to make a thin sheet of conducting layer. There are many ways
to process the nanowires, but the coat-and-dry method is perhaps the most common technique. However,
the evaporation of complex fluid usually accompanies the emergence of strong internal flow effect, which
sometimes changes the deposition pattern.

In this study, we report the spontaneous patterning of silver nanowires when a small amount of surfactant
is added to the solution of silver nanowires. Using nanowires of diameter 200 nm and length 2000 nm, we
make aquatic solution and added sodium dodecyl sulfate. We simply coat a glass substrate with the solution,
and we let it dry by heating the substrate at 150 degree Celcius for 15 minutes. Our visual inspection shows
that the pattern of nanowires after the solution is fully evaporated is influenced by the concentration of
sodium dodecyl sulfate. When the surfactant concentration is below a certain value, nanowires form a
random and isotropic pattern. However, when the concentration is above the certain value, nanowires starts
to align in a single direction.

This work is supported by National Research Foundation of Korea (NRF) grant, funded by the Ministry

of Science, ICT and Future Planning (No. 2021R1C1C1010158).
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Positioning and Isolation of Al-Catalyzed Si Nanowire Formation Using

Al Catalyst Nanoarrays Patterned by Nanoimprint Lithography

MANA, NIMS, ocWipakorn Jevasuwan, and Naoki Fukata
E-mail: JEVASUWAN.Wipakorn@nims.go.jp, FUKATA.Naoki@nims.go.jp

One-dimensional nanowires (NWs) have garnered

significant  attention for their potential in

high-efficiency solar cells and high electron mobility

transistors (HEMTs) due to their exceptional electrical,

optical, and mechanical properties. In our previous
reports [1-2], vapor-liquid-solid (VLS) growth using
aluminum (Al) as a catalyst was proposed to
(Si) NWs,
effectively addressing the issue of metal catalyst
SiNW-based solar cells with
efficiencies of up to 9% were successfully
demonstrated. Additionally, the tuning of hole gas
accumulation in the intrinsic germanium (i-Ge) shell

synthesize single-crystalline silicon

contamination.

region of unintentionally Al-doped p-Si/i-Ge
core-shell nanowires (NWs), achieved through various
core-multishell NW

demonstrated promising progress toward vertical

structure  designs, has
HEMT applications. However, for advanced device
fabrications, the precise positioning and isolation of
SINW structures are essential for manufacturing.
Therefore, in this study, we aim to tackle the

challenge of achieving Al catalyst array
nanopatterning with controllable size, position, and
shape using nanoimprint lithography processes to
facilitate the growth of SINWs.

All samples were prepared using n-Si (111)
substrates. A 50-nm-thick Al film was deposited
via sputtering for both patterned and non-patterned
catalyst samples. The formation of SiNWs was
carried out with a growth time of 10 minutes, using
a SiH4 gas flow rate of 20 sccm at 700 °C [1-2].
For nanopattern creation, UV-imprint lithography
was employed with a quartz mold featuring a
200-nm-diameter and a 500-nm-pitch circular
[3-4]. Then,

performed to reveal the Al catalyst nanoarrays after

pattern lift-off processes were
the Al film deposition, as illustrated in Fig. 1(a).
Figures 1(b) and 1(c) present a comparison
between the as-sputtered Al catalyst and the Al
catalyst nanoarrays. The as-sputtered Al catalyst

exhibits scattered nanohillocked structures. In

contrast, the nanoimprint process successfully

(a)
/‘ =% 3 Al Catalyst
Si Sllbst[‘gte Nanoarrays
+ 4 ¥
e mmEmEm - =
uv phot'oresist Al nanopatterning

Si substrate

Al sputtering
and lift-off process

Si substrate

Nanoimprinting
and resist removal

(b) (c)

Al-Catalyzed
5i Nanowires

Fig. 1 (a) Schematics of Al catalyst nanopatterning by
and SEM images of (b)
as-sputtered Al catalyst, (c) Al catalyst nanoarrays

nanoimprint processes,

patterned through the nanoimprint process, (d) SINWs
formed by Al catalysts without patterning, and (e)
SiNWs formed by Al catalyst nanoarrays.

facilitated the positioning and isolation of the Al
catalyst, resulting in 50-nm-thick circular patterns that
closely match the dimensions of the quartz mold
design. The formation of SINWs using these patterned
Al catalysts demonstrated improved control over
position and isolation, as shown in Figs. 1(d) and 1(e).
Although location control was successful, the SINW
vertically misaligned orientation and their rough
further
optimization of the catalyst or growth conditions. The

surface remain, indicating a need for
adjustment of Al catalyst thickness and growth

temperature is currently under investigation.
Additional results, characterizations, and their Si/Ge
core-shell structures for HEMT applications will be

presented at the conference.

References:

[1] W. Jevasuwan, ef al., Nanoscale 13 (2021) 6798-6808.

[2] W. Jevasuwan, et al., ACS Appl. Energy Mater. 6 (2023)
7169-7179.

[3] W. Jevasuwan, et al., JJAP. 56 [4S] (2017) 04CPO1.
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SiC Formation on SiNW and Si Surface via Close Space Technique Carbonization
Research Center for Materials Nanoarchitectonics (MANA), NIMS!, Univ. of Tsukuba?

°Pengyu Zhang'2, Wipakorn Jevasuwan', Naoki Fukata'>?
E-mail: zhang.pengyu@nims.jp, FUKATA .Naoki@nims.go.jp

Introduction

Silicon carbide (SiC) has emerged as a promising wide-bandgap semiconductor for next-generation
power and high-frequency electronics, owing to its large bandgap (3.26 eV for 4H-SiC), high thermal
conductivity (3.7 W cm™ K™), excellent chemical stability, and high breakdown field strength. However,
the heteroepitaxial growth of high-quality, continuous SiC thin films on silicon (Si) substrates remains a
critical challenge. Under low-pressure conditions, rapid gas-phase reactions between CHa, Si, and residual
oxygen at elevated temperatures complicate process control, while Ar carrier gas can promote unwanted Si
transport. To overcome these limitations, we introduce a modified close space technique (CST) that
confines CHa/Ar flow between two boundary layers, suppressing undesired gas-phase reactions [1].
Experimental section

Silicon (Si) with a carbon (C) layer (a) (b)
formed by carbonization at 1000 °C, Ar+cH, L2004 30008
along with Si nanowire (NW) samples f/‘“

of uniform height (600 nm) fabricated
via electron beam lithography and
Bosch etching, were initially Figure 1. (a) Top-view schematic of the SINW substrate. (b) Schematic illustration
subjected to CST carburization at  of the sample placement during the carburization process.

1200'°C (Fig. 1) for 1', 15., and g (b ©

30 minutes, as shown in Fig. 2. X BT ’
Subsequently, SiNWs with different
heights ranging from 600nm to
2400 nm were carburized under the Figure 2. Cross-sectional SEM images of SiC/SiNW samples after annealing at
same CST conditions at 1200 °C for 1200° C for (a) 1 min, (b) 15 min, and (c) 30 min, respectively.

15 minutes (Fig. 3). These (a) 600nm (b) 1200nm (c) 1800nm (d) 2400nm
experiments, involving variations in
carbonization duration and the spatial
gap between the carbonized Si layer
and the SINW or Si surface, were
carefully monitored to enable the
effective formation of a SiC layer.

Results and discussion

Under the CST method, the growth rate of SiC on SiNWs and Si surfaces was significantly reduced with
shorter carburization durations and smaller inter-wafer gaps, as shown in Figs. 2 and 3. A growth rate of
approximately 1.33 nm/min was observed for SiC on SINW surfaces. Notably, Si surfaces without elevated
NW support structures, corresponding to an approximate 1 pm height difference, exhibited a measurable
increase in SiC thickness. This increase, approximately 10 nm of additional SiC per micron of height,
suggests a strong correlation between vertical confinement and localized growth enhancement. The internal
geometry and spacing between facing wafers play a critical role in shaping the local reaction environment
by suppressing gas-phase diffusion and promoting vapor-solid or solid-solid interactions. The confined
configuration retains reactive species near the substrate surface, thereby minimizing undesired side
reactions. Conversely, increasing the inter-wafer spacing reduces the confinement effect, potentially
disturbing local concentration gradients and altering surface reaction kinetics. This phenomenon will be the
focus of future optimization efforts aimed at further elucidating the spatially confined reaction dynamics
governing CST-based SiC formation.

Reference

1. T. Furusho, S.K. Lilov, S. Ohshima, and S. Nishino, Thirteen. Int. Conf. Cryst. Growth Conj Unction
Elev. 237-239, 1235-1238 (2002).

SiNWs

,28.9 nm , 29.1 nm

Figure 3. (a-d) Cross-sectional SEM images of SiC/Si surfaces formed by different
inter-wafer gap, showing the corresponding SiC layer thickness after carburization.
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The influence of size engineering for aligned-well vertical Si/Ge nanosheet array using
SWIR photodetector
°WANG Guanghui'?, Wipakorn Jevasuwan', Naoki Fukata'-?
Research Center for Materials Nanoarchitectonics (MANA), National Institute for Materials Science (NIMS)',
Univ. of Tsukuba®
E-mail: WANG.Guanghui@nims.go.jp, FUKATA.Naoki@nims.go.jp

Semiconductor nanostructures, especially optoelectronic
detection devices represented by silicon/germanium (Si/Ge)
core-shell vertical nanostructures, have received widespread
attention in recent years. The Si/Ge core-shell vertical
nanostructure exhibits great potential in improving carrier
mobility, enhancing photogenerated carrier separation efficiency,
and improving device stability due to its excellent heterojunction
interface quality and unique band structure!*. Although Si/Ge
core-shell vertical nanosheets have shown promising prospects in
the field of optoelectronic detection, there are still several urgent
issues that need to be addressed in current research. For example,
in the preparation process of nanosheet arrays, how to accurately
control the orientation of nanosheets and maintain the uniformity
of the array is one of the important challenges to achieve
maximum performance. In addition, the specific effects of array
density and aspect ratio of nanosheets on optoelectronic
performance are not yet clear, and existing research mostly
focuses on a single or few parameters, lacking systematic and
comprehensive exploration. In this report, we achieved a
significant improvement in the performance of the photodetector
by changing the aspect ratio and density of the nanosheet,
allowing its absorption to reach 100% and enabling selective
absorption within a specific wavelength range. The purpose of
this work is to reveal the physical mechanism between parameter
regulation and optoelectronic performance improvement of Si/Ge
nanosheet arrays, providing important experimental basis and
theoretical guidance for the design of future high-performance
nanostructure photodetectors.

Preparation of Si/Ge nanosheet array:

Si/Ge nanosheet arrays were formed as follows Si substrates
were coated with a resist layer via spin coating, followed by the
formation of patterns with varying diameters through elctron
beam lithography (EBL).

l MgO depo

hotoresist
M A - = -
l remove MgO Ge shell

. M/

Fig. 1. Fabrication processes of Si/Ge nanosheet array.

Next, MgO layers were deposited onto the resist to serve as
a mask. The mask was then lifted off, and the Bosch Etching
process was employed to etch away the regions not protected by
MgO, resulting in the creation of NSs. Finally, these NSs were
reintroduced into the CVD chamber to form n-Ge shell, as
illustrated in Fig. 1.

(a) (b)

/isi (400)
Ge (400)] |

Intensity (a.u.)

b G DL R Bl At

30 40 50 60 70 80
26 ()

Fig. 2. (a) SEM images and (b) XRD data of Si/Ge nanosheet array.

© 2025% ISRYEE S

The SEM image from Fig. 2(a) reveals that the Si/Ge NS
arrays exhibit well-aligned structures and can be easily controlled
using EBL. Fig. 2(b) XRD reveals the assurance of good crystal
quality for the next step of optoelectronic performance analysis.

Optoelectronic performance evaluation:

Figure 3 (a) shows the PL spectrum of NSs, from which it
can be seen that the peak intensity of Si/Ge core-shell is lower
than that of Si, indicating the formation of type II energy bands
and an increase in carrier separation efficiency. Figure 3 (b)
shows the photodetector diagram, revealing a significant
improvement in photoelectric performance.

(a) (b)

——Si/Ge nanosheets array
Si nanosheet array

10°
——Sinanosheets array

. Si/Ge nanosheets array
107 F 980 nm

MEAAAA 1200 nm

A

PL Intensity (a.u.)
Current (uA)

n L L
800 1000 1200 1400 1600 10°
Wavelength (nm)

6. 9‘26 6 9‘28 6. QIBO 6.932
Time (s)

Fig. 3. (a) PL spectrum of Si/Ge NSs compared with Si NSs, (b)

Photodetector performance under the laser illustrated by 980nm and

1200 nm of 0.5V bias and 2mW/cm?

——si wafer
Si nanosheet_2um_100x150nm

pitch: 500 nm —— 100x150nm 10l

1.0 —— 100x200nm
—— 100x250nm

—— Si nanosheet_500nm_100x150nm

0.8

Absorption
e o
@

T

Absarption

o
N
T

-
o

L n L L L L 0.0 L L L L
400 600 800 1000 1200 1400 300 600 900 1200 1500 1800

Wavelength (nm) Wavelength (nm)

Fig. 4. (a) Absorption of Si/Ge NSs with different Si NSs planar size, (b)
Comparison of Si wafer and various density Si NSs with 2-um and
500-nm pitches.

Afterward, we planned to achieve selective control of light
absorption by photodetectors by adjusting the aspect ratio and
density of NSs. Figure 4 shows the results of the first attempt on
Si NSs. It was found that with the increase of aspect ratio and
density, the absorption peak gradually redshifts, and the
absorption efficiency significantly improves, which may be due
to the influence of Mie resonance. This result lays an important
foundation for the subsequent research on core-shell
photodetectors.

Conclusion:

We significantly improved the performance of the photodetector
by changing the aspect ratio and density of the nanosheets to
achieve an absorption rate upto 100% and achieving selective
absorption within a specific wavelength range.

References:

[1] N. Fukata, et al., ACS Nano, 2012, 6(10), 8887-8895.

[2] N. Fukata, et al., ACS Nano, 2015,9(12), 12182-12188.

[3]1D. Suh, et al., The 9* ICST[C], IEEE, 2015, 187-179.

[4] D. Suh, IEEE Transaction on Electron Devices, 2018,
65(12), 5406-5411.
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Suppression of Concentration Quenching and Enhancement of Quantum Efficiency in Mn-
Doped Core/Shell/Shell Quantum dots

BRART OXiE &3}, EHE O E. MA sk, BN KB E B3l & KE
Osaka Metropolitan Univ.
°Y. Osako, T. Nishida, J. Okamoto, H. Nishimura, M. Shibuta, and D. Kim
E-mail: sr25786r@st.omu.ac.jp

I-VIEEARREF Ry M Mn A A% R=7425Z LT, RA NS Mn ~DER/LF—F
B2 L7z 4T 1go0A 1 D d-d BREIZHES <5E (BUF, Mn%6t) 2ElIE 5[], O Mn 5t
X, RERARN—7 AT ME@BWETHIFREZR L, L AHDRIC AT 5 R E A bR &
L COSHAPYIFRF SN TVD[R2], &5, FA MET Ry hO/NY RiFER/LF— L Mn BT
RNF=PIEET 25T, N Rindét & O 2 W RFEEABI S [3]. RENER Ot
Y E LTOREMS RIAENS[4],

FxIZZNETIT MnA A% ZnS ¥ = /VIE A LT- @& E+ N~ b (ZnSe/ZnS:Mn/ZnS)
ARBVERGETIELL . W R 2 BT 5 FEZAR L TE 22, 5], AFETIE, AR
Kz Mn F—7 & (ZnS:Mn) THE L. £ O LIZRH#ER ZnS 2R S EOMWEZ > TV D,
—5 T, BOEFERICE Y . F=7 AR Mn A 4> OBEARLETH Y | FER
& LT Mn BIHEEEAE L 220 = L F—BENC LD Mn BHEOIHINAET D &V ERH D,

ABFFETIL, ZnS:Mn J&E DGR IZ —ER OMRE TRAZFHAT 5 Z & T, iR Mn o B AHE
ZEL. MmWIENFREZHERF L7 Mn F—7 &1 Ry FOERZERZ 72, BARIZIE, CdSe B X
O ZnSe Z7h A k& L, F—7EEREIZMIEIT T n HHERE Lo, iz iRk S S =g
W Ry FEER U7z, Mn OEAZIREE T Zn 12%F LT 22.5 mol% & L7z, (REHIHIHICIEE
OB L. 2R Mo b~ H o & LT L b0 LBz 6N D, il
RV ET Ry b ERBW % yiith, (R ZnS ZTERLLT-, Z O FiEZ MV, 1.6~2.4nm OHL
BEZ RO CdSe BL U ZnSe B+ N v b BRE S HOBUEZ/E L, R BHn = 0~14 THCHE
PEAFHE L7, ZORR. RE 4 HiR (n=4) [ZHREEZITER LIS EI2 2 TOMENT Mn ¢
WIS, n=0 TR TRRTH 14 FFOMER B2 Lz, BEHBRT v 7 7 A /L OH
TETH A OIER B S 4v, Mn §=E O EAIZ X 2RO 23 Rmme S v,

ARFFEIC LD . F—=T @A ORE TRIZ L > Tlfl Mn 2B IRAICFRE L, &2 Mn 5
Jea RELTE 8l /a 7 v AR LTe, AFETR R BV A XA EH AT
oY IS E OO R BT A ZA~DISHRERHIR S D,

[1] R. N. Bhargava et al., Phys. Rev. Lett. 72, 416(1994).
[2] H. Nishimura ef al., J. Mater. Chem. C 9, 693(2021).
[3] V. A. Vlaskin et al., Nano Lett. 10, 3670(2010).
[4] C. H. Hsia et al., ACS Nano. 5, 12, 9511(2011).
[5] H. Nishimura et al., RSC Adv. 12, 6255(2022).
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Plasmonic refractive index sensors based on I'TO nanoparticles ensemble fabricated
by a laser ablation method
RRES", BERRS D X4 ? O/l ShBEM. 4 REa) !, LM #'
The Univ. of Tokyo!, Nippon Paint Co., Ltd.2, °Hirotaka Ogawa'?, Seung Hyuk Lee !, Tetsu Tatsuma!

E-mail: ogawa07@jiis.u-tokyo.ac.jp

e E 77 XE g (LSPR) &, @& 7/ b1 O B HETOIREID KO ES & L4 58
LT 5, LSPRIE, T /KA JEFHOBHENEMNT 5 & ZhBiratis] L T RN 7 b
T5DT, T RXE= v 7 EFrERE Y (LSPR W) & LTHW O, BEIRFERIED AR
bt v 7 SIOEHTE D, 6k 5 Lotk AT LSPR 2R L, L5MIIC
LE I T ) KA EICHW B TE -, LSPR &Y OEPTREE 13— %2, LB ENERE
21 EmL< b L nbhd, &) /i FOREBREZRERICTAFIEE LT, F /R TO
BIFHER RS, RO v 7Y v 77 E3F bivd, —J5, LSPRIZ&R T/ ki 17211 T
T2 FEmRF v U T BESCBEE 2R LAWK bR, £ O T RSMEECT LSPR
R AR R=TW{bA UL (ITO) T /R Fid, H&R & L Tl Th VLFIIC b L
ETHD, £/, R—tr 7 CBLRIEFEIC E > CTx v U 7 HBEZHIEH CE 5720, LSPR £
PA~OICHPFFCE D, L LR 6 16RO ITO T/ ki 7 L EITEERF TR EN D729,
KEOFEIEHERN > o T2 BET BN D D,

AW TIE, L=V =T T L—a B L VIRER 7 ) —CHIT 5 &[RRI B IR 41
FFL72ITO F /7 i1 2 & VT, SERAMEIRIC I DTSR v v v T ERITV. T ORI & G-
Uiz, B7pd L—P—RESHRMHEIC LD 1ITO F ki FEERZER L, Zh b OO BT EE1{kiz

5 LSPR R ~7 b &, TOEITREE (Figure 1) X 1000 R
Figure of merit (FOM) % #fAfi L, LSPR & > ¥~ f] v] Tl .'...
TEAEERRI L1z, 7o, ITO T/ REFBREMAL TRE TR
SHHI LT, LSPRERERERICY T h S, BFHE g | RRAN
BB AT & 5z, (FR LI 1TO 5/ f 7405 TORER L
EROBITESEC VT, ARESHHEE (FDTD) ™ e o

1z 7 4= - pasd \ E Sib IR
B L DRI O o T APPTEERBMIEARBAM - g e 1 sz b ciem Lz 1m0

(Bh5 AF-2023237-C2) DO FIEZ 5T CTEE L7, F kL FERIC B D I R
(RIS) @ LSPR I EA&AFME

BE IR

1. M. Kanehara, H. Koike, T. Yoshinaga, and T. Teranishi, J. Am. Chem. Soc., 131, 17736 (2009).
2.S. H. Lee, M. Yin, and T. Tatsuma, Appl. Phys. Lett., 126, 023502 (2025).
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Cu F—T 3 T RTUET /4 BED I HERE TR AR EA

Elucidation of the opto-functional mechanism in Cu-doped nano-tungstic acid semiconductors
JEXRITEHBR!, THWHEBE? OM) LA 3!, ED H— 2 & KEE’
Eng, Hokkaido Univ. !, F. of Eng.2, °Kira Yamauchi!, Seiichi Watanabe?, Lihua Zhang?

E-mail: yamauchi.kira.f3@elms.hokuda.ac.jp

(#E) 1. V—ARr=2— I LOEHOZDIAREHCAb = x VX —JH L L CHA
AT RLF—0 9 LRBENAER S TWD, KT 2 = L —L % 5 MOk G HgRE
MEFE WD A, Z OO JRIURF IO CTEE L 725, LnL, BURIT= R X — 0 R
¥y TIMRKREL, FAMERICB O TEMET 2 b OME LA ERDOT, AL - RISEIZ S ATRE
RRTCIM B RO BILTWD, Z 7 AT UFE(WOs - nH0)lE, 23 R¥ v > 778 2.3eV F2E
THIHINSWZ &b, AIETHIAICE 5, SHIC, Cu & R—7F5Z LT, HAERLEE
+ - EALKT O FFEE R L ME TE D AIReMER H A, £ 2T, AFFETIECu & R—F L& 7
AT UBEAWT, EREOARIC LD RESFHEOTEZIT, ¥ 7 AT VRO IR
HtEZ T2 Z L2 B E LT,

(77351 1 g @ W IZx4 % mol L 1% CuChifE 7apm) it b o - - - pure device ]
BEAE KR (10 We%, 40 mL)ICVfiR St 7=, (RIS L 7= psiflc S osf T IR Gudopeddevice |
SUS316 A7 > L ZH:M(150°C,5h D7 =— LALER) 2215 &
T 100rpm DL TF T UV BBE(A=365nm, 27mW/cm?)
% 3 HFE one-pot 7 /N1 AMER AT T2, ZDtk, {ER LT
BEHE SOCTHBREES 2 LT v 7 AT L iETET /A o
I G2, BONIRET S A 2 EAEH B, Pt %%t %0 W:leen;g’(nmz)"”“ 2000
FREERR, Ag/AgCl S MEME L C =Emikz HWTOLE
SALFRE 21T o 72, FBAFRIZIL HaS04 0.5M, FREF LTI
AM1.5G BRIKB A2 W THIE L7z, £ Ol UV-Vis-

NIR I X D2WSEFERIE, XRD, SEM % W ToAEEMNT HIT 10 s
of L IH—

27, <o y
£—10}

R SRIFig. 1 ICVERL U725 /3o 2 OWLEEHIE DRk H % o5 5_20_ .;‘I'
T Cuk =792 2 &Taldbt, RIVEOBIEEN L \g:ig "s
5 L7z, Fig 2 1ZREPTT & AML 56 BEBURBIERE T T 0V € —sof ]
WE DR AR, FHREHC X > CETIMEES Y O:jgl .
52T ARBICHFSTHX Y VT EINL, 4 Y — R3] —08 —06 04 02 00 02 04 06

T%%{/ﬁfﬁbii@ﬂu l/f:o Potential vs Ag/AgCI (V)

References: Fig.2 Results of cyclic voltammetry

Fig.1 Results of absorbance

measurement by UV-VIS-NIR

- = = dark
—— AM1.5G |

[1] Melbert Jeem et al., Adv. Mater. 35, 2305494 (2023) measurement under licht irradiation
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BE—SFRBROFREEDROE—REHAICK SR
First-principles study of finite temperature effect of
a single molecule cross-linking system
MEAI' OHEB Wk, X KA, MF Rtk
Kobe Univ. ', °Miku Furushima', Mitsuharu Uemoto', Tomoya Ono'

E-mail: furushima@eedept.kobe-u.ac.jp

(R H—OnTE2EFT A AORTELTHWDLHIF, 51Tl 7 ba=2 R ZEHEE
HREESTWD[1], HAIFINET, M 1ITRIND XD 7 Si2x2 B &R o RS 7
BEMEICZEE SN TV DL RICTOWNT, BIRDRC N T P X Z FEBLO AR O 5 — BRI IR
DA TET2],

WA, B2 1T Si2x2 HHE &2 FF 000 TG RICB W T FIE 2 L7236 h o RV RIC XL D15
%ﬁﬁéihé:t%%%#ﬁbkmo:nm#&bé 53 FHE D TR0 1B YL A3 B2
MR THLHEND ZEERLTVD,

ETAT, ETF AL ZAOFHEICITRENEET S5, L LR bHE - FEFHREIZL > TREDR)
RAEBY A CEE/REE TRT L ZETEH A NoBEr bW TH D, —FH T, Lkodt
I RO R E ST

L TR O e . o,
€ iPr ITr ipr
s N = — > ) APr ST
DIEVER - RERNBEESED s S e e e
B Ta Ve =W O 1 YA Y/
TAASTHEL 725, T AT Y
iPr ;p, {Bu iPr iPr }\Ae

ARWEIE T I3 LB EIE & 0+

BNy RIS &0 - BGE ORI AP Fig. 1. A chemical formula of Si2x2 molecule.
ZEHE L, ARIEE TOLF2UER D

FrE T3 2 T,

(L] Vienna ab initio simulation package (Z & U | 9,30, 50 K DIREZRET TR 1 O D40+
A FHREZFIT LI, B A DAT v T TONFHEENZEBG L, TXLVXF—0F O X 2 fif
Mrliz, =R —UEMLOFED X | M, RERHEOMEITERZ Y BTG T 5,

EEEN
[11Y. Liu, et al., Chem. Phys. Rev. 2, 021303 (2021). [3] M. Furushima, et al., New J. Chem. 48, 16008
[2] D. Yin, et al., Adv. Electron. Mater. 2400390 (2024).

(2024).

(R ) AHFFEIX JIST CREST (JPMICR22BA) D XAE 2 Z 1 F T2 b D TH 5.
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FFOJEREMFEDOS I aL—2 3 Y ETILOER
Improvement of Simulation Model for Analog Resistance Change Characteristics
SBEE ! IRKI2 OB EE, M BE 2 A’ EN!

NIT Maizuru College!, Osaka Univ.2, ©T. Yuasa!, T. Hayashi"?, Y. Nishi!

E-mail: $9292@g.maizuru-ct.ac.jp

BUHIZ RMRFERMEA VR F FRAEBF L L TH/HIA TV ARIIZA X VX, B 3E0MZE
LR DRIFEDH & 222 o TRV, FrA X, bR > 2 AW E(LRTA/RT 7 F v ZHEi AL
ot LT, BRREAPER T 2E8EE T 4 AV FOBESFY IaL—Ya YyEFTAZHVWT T 4
IR >+ OERN RN BIEREHR LR (1], LrL, ERTTOERICBY 2 IERNZLE TN 2 Bl
E I HEHEVELRD - 12720, AR TIIEREZESIE2 2 2HNE T 5.

FHE ERTOBRILE ¥ 2V 2 ZHECERMPIERETDH 5. 2Dk, HifEmk
fbtx >z LTOYHMEICEEEORMDAH D, T E—20YMHMEELEI X2 Z I k> TEEE
GBI EkidA. ZITE, EHIAMETH 28L& ¥ XV OBRURERon,0, + BUREHR ko, 1D
WC, MUROREFWTHEN 21T 7.

OTa05 = O'Oe_%c (1)

kra,05 = ko(1 + AT = T))) (2)

BB, RFETIIHEREALO 7 4 v ZHME P 7 PIRZERB L 2#KS I 21— a3 %, COMSOL

Multiphysics % W THESR L 7= [2].
FR - B BILZ U 2V OBMRER NS B 1355 0EM-BERMEZ Figl(a) 1R7. BYRERE 70 5
35T, ERZFITE 1.8 mA BEOERMELZG 2 Z LT & k. fHTELENOMRZHLIEE 021 )
IR 5 2 e CHEZRZZLEM L, BIREDEM L - E X 505 Figl(b) K DEBVMRER L 710352k
TEBREBID 747XV I - ZDEREIN, FLZ0BEIREVIEHATHNS. LarL, 100 fF
DIDBEEAMEBIE T 2 LBRZZILOTWAIENTED, 7 4 v ZIBDP K E S MRILOWA %@ 2 THL
BLTW2Z e ghot-.

—77, B2 > 2N OBXURERZHNE 58 OER-EERNTEZ Fig2(a) IIRT. BXUREREIMNS
BITHENETEZ G S B0, FRHCBHRMENL, SRS R A% ko7, T2 v &
NCERPRBEL Eiciihiz7-dTH 2 e EZ 505, Fig2(b) IRTELX ¥ 2L OBSIEESRE 20 f512L
TG BDREND DD LI, FEIRED T 4 7 XY b RERBED > TVRWL. 2D b
7 4 7 XA Y b OBFMES mA HRTEMEL TWRVWZ e 0h 5

D EOFEREID, REVEFZMFEEBR22D1ICE 74 7 XY FEBLE Y ZVOEBLRGEROX v v 7
DIEFFHICHETDH D, BRI S NGB ICERURERPKECHEMT 2 Z e HENTH 2 L VWA 5.
SE R
[1]1 Y. Nakamura and Y. Nishi, MEMRISYS 2021, P-11
[2] Y. Nakamura and Y. Nishi, Jpn. J. Appl. Phys. 61, SM1012 1-7 (2022)

3 cv[mol/m3|
cv[mol ){ m 3] . filament  Ta:0s x10°
filament  Ta:0s 2 5 2
| 18 3} S 18
2|
b 1.6 g 10 & 16
: 2 i :
' 1.2 E S .
.5 1 © 72[ '\“’& 1
a 0.8 3 0.8
L5} 0.6 &7 0.6
5 ! 0.4 s 0.4
Voltage (¥ s . 02 e 02
L X[nm] 0 x[nm] 0
(a) I-V characteristics (b) Profile of oxygen vacancy (a) I-V characteristics (b) Profile of oxygen vacancy
concentration concentration
Figl In the case of change in thermal conductivity Fig2 In the case of change in electrical con-
ductivity
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Thickness-Dependent Bandgap Modulation in Ga-Doped In2Os:
A First-Principles study

Institute of Industrial Science, The University of Tokyo, “Pandy Chitra, Masaharu Kobayashi
E-mail: ch-pandy@iis.nano.u-tokyo.ac.jp

Introduction: In.Os-based oxide semiconductors have emerged as promising channel materials for
monolithic 3D (M3D) integration due to their high mobility, wide bandgap, and compatibility with low-
temperature processes [1]. As device scaling pushes channel thicknesses below 5 nm, understanding how
structural confinement and doping affect the electronic structure becomes critical for enabling back-end-of-
line (BEOL) device stacking. Ga-doping is commonly employed to stabilize In.Os and tune its carrier
concentration [2], but its role in confined geometries remains unclear. In this work, we explore how Ga
substitution alters the band structure and transport-related parameters in ultrathin In.O; slabs, with direct
relevance to oxide-based M3D transistor design.

Results and Discussion: The quantum confinement effect on In,O3 and Ga-doped In;03 (IGO) thin films
were theoretically studied by DFT as implemented in Quantum ATK simulation package. Optimized norm-
conserving pseudopotentials and the Perdew-Burke-Ernzerhof (PBE) exchange-correlation were used. We
constructed hydrogen-passivated In.Os slabs with thickness varying from 1-5 nm, as shown in Fig. 1. A
vacuum layer of 2.5 nm was added to both sides of the slabs. Ga-doping was introduced by substitution at
In:Ga=3:2 (=40% Ga). Electronic structure calculations were carried out using GGA-PBE within the
Quantum-ATK framework, with full relaxation of atomic positions and surfaces. Bandgap was extracted
from the band structures, and electron effective mass (m*) was determined by parabolic fitting near the
conduction band minimum (CBM).

Undoped slabs exhibited the expected bandgap widening by quantum-confinement from 1.31 ¢V (5 nm) to
2.05eV (1 nm) as shown in Fig. 2. Moreover, the IGO slabs reveal a lower bandgap across thicknesses
(1.2%V to 1.17 eV) than the In,O3 slabs, defying the expectation of bandgap widening by forming GaOx.
Projected DOS analysis showed no gap states, pointing to intrinsic band edge shifts. We attribute this to Ga
replacing delocalized In 5s orbitals at the CBM with more localized Ga4s states, [3,4] thereby reducing
conduction band dispersion and lowering both the bandgap and electron effective mass. m* in Ga-doped
slabs remains stable (~0.19 m.) across thicknesses, whereas undoped In.Os shows m* decreasing from 0.29
to 0.20 m., with increasing slab thickness.

Fig.1 Atomic structure of 3nm-thick Ga-doped In.O3 slab . . . . .
Summary: Nanosheet oxide semiconductor InO3 and 500l —v—I1G0 32 |
IGO shows bandgap widening by quantum confinement. ' —=—1In0
Ga-doping in ultrathin In.Os induces bandgap narrowing
and stabilizes carrier effective mass by modifying
conduction band orbital character. The behavior is driven
by orbital hybridization rather than defect states. These
findings highlight the interplay between doping and
confinement, providing key insights for future oxide M3D
device engineering.

References [1] Omura, Hideyuki, et al. Journal of Applied T~
Physics 105.9 (2009). 1.00— ' ' . :
[2] K. Hikake et al., IEEE Trans. Electron Devices, 71, 1 2 3 4 5
2373-2379 (2024). Thickness (nm)

[3] Alexandr I Cocemasov et al 2020 J. Phys.: Condens.
Matter 32 225703

[4] Julia E Medvedeva and Chaminda L Hettiarachchi
Phys. Rev. B 81, 125116
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Fig.2 Bandgap versus slab thickness
for In,03 and 1GO slabs.
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La,Nb 3t F— 7 SrTiO; D E\E M:BE D 34l
Evaluation of thermoelectric performance of La, Nb co-doped SrTiO3
KRBT, K- B RBF 2, OM2)= LE—RR , &2 2, RE#ES
Hokkaido Univ.!, Photon& Thermal Energy Lab.2, ©Keiichiro Mikami!,
Okinaka Noriyuki?, Zhang Lihua®

E-mail: mikami.keiichiro.d6@elms.hokudai.ac.jp

1. ILBHIZ

BUE, R 72 RE O RSP HBRIR IR L IZ L 558 T, =X X = ~DOBLAEE -
TWb, ZOHT, Bxa, BELFTCRERT. aﬁﬁﬁ&ﬂ%kEL%Ménéﬂ%$k’wxé
BVEAWMEHCER NEE > T D, BVELEHMEHL, RICHRPMEFS THLINAHRETHY 2R
F SR WE S REVEM B, 87 TR AL FRICLE L T2 DIERE MRV ER L EVER B 72 &3
HDHD, AW TIHMEBRIE AN CTh DB LEVEMEHIE B Lz, BAEMREIT R ootEReiEs
HDITEIZ L > TEEZN, ZT=cST/k L EDHND, I I ColFEREEE, SFE— v 717
Bk ITBMRE SR T 1THHEE Th 5, AWFFED BRI, BRLWEVEM B TH 5 SITiOs(LL T STO)
Z VT, IWFREEARRIEIZE D LaoNb 23 R—7"9 % Z & C, BT EEEZEN, KOER
REREE EXE, BEERELZ5E ETF52L0WH 2L THAD,
2. EBHIE

STO DJkhE 72 HHHEAME L . F— 7 ItR OB OBREN( 7 U > o IRFB) &K & g1t
L7, £k, BXIFIZE D 500°C 5 7 MAKE S, AHli 2 AILT 728 1000°CT 10 R 7 =—
JVAVERZ- i U 72, SR S o 7B RKaEHT % L. XRD, SEM, EDS |2 X Bt 247V, MRS
Wie EaFARIz, ZOh%, MEKREE T —R XA ATEA L, SPS 12XV BEf &7, ik
sV RZ 3mmX3mmX 10mm (24 v b U, ZVERHERHMIEE E(ZEM-3)IZ & - TESREEE K )
=y 7R AR ST,
3. ERFERBIUEBR

Fig. 1 IZEBRIZ LV G LN BRUSERORERFIEZ R T, La & 10%, Nb & 20% F—7 L7
BT La & 2% Nb % 2% R—7 L7=ilBHI bR RE WEBERBEREZ 5 S T 2 L Igkh LT,
ZiE. FEOBWR—E U TICE) R—E U RN EMOY A MIRMEnT-72E % 2
BND, Tz ZT EOREERIFIEICOWT Fig2 1R d, IREDO EH L LI ZT T EH L, il
G THFEE F—E 7 Lz Z LI L DMEREm B2 KRS STz,

10000 —
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Fig. 1 Electrical conductivity of Fig. 2 Temperature dependence of
La, Nb co-doped STO dimensionless figure of merit
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Formation of microparticles by heating copper chloride polyethylene glycol solution
BEXBIETL !, Science Tokyo?, (#k) elleThermo® ©M2) H# #1{=! WTF #F23, 4£5H #!

Yokohama Nat Univ. !, Science Tokyo %, elleThermo, Ltd. 3, “Tomohito Tamura’,
Sachiko Matsushita® 3, Takashi Ubukata'
E-mail: tamura-tomohito-xy@ynu.jp

1. #S

TR — RERIR DT DI EAE LT, ks
JEIUEK F FEHL(STC) DR SED M T TuD, STCI -8
TRODENJHEL B Aof A= & FEARE R DA A DB TG
ARG DY THRETLEMTHI, BEEEZ LS
F1Z2200 °CLL T OIKIREE EHERUICE M TE D, 1E
T HICEMA BRI HUE 35721 TR EMREN EIE
B7eE ORISR H B,

STCOEMELL T, HALHIENaCIZ R =F L7 Y=
—/L(PEG)600IZ¥EN LTI A BITHHL TV D, LnL
AREME TSTCOEMMEEITHE PEGH THIRL 753
B, FEBIEREAME T 9 5L WHFREMN S A0, $ibhs /&
BIZPEGESHIA A D AAERIZL DL D EE X LN T
WA, BURBYZR A = X NF W EIZ IS TR0,

AWFFECIRIEALIIRY =F Lo 7Y 2 — LERIE D NI
JVAEUDBRI I8 B L, TOAERSERBLOIBEKICS
WCRRAE L 7=, F72, NaClEFRINZ LA 0k 1A sk gh 5=
WZOWTHREIL 72, AFFECTEbN M B EbL eI, PEG
HIZ 31T D8R TR B 2 R L . STCO R IR EL
EMEE EIZERT DA BIEELLCD,

2. 2B

B FRIZPEG600, CuClo, NaCl&EIZ N % TH IR
T L. 0.05 mmol/g CuCly/PEGIAHX & 0.05/0.10 mmol/g
CuCly/NaCl/PEGYA K & TR U7z, eif LTz LD H T A
FERORNCHTAR U7 R a i T U, Wi 7 — 7 CHEE T
HZ LT FHEHOHN S 2 e 2B LT, /ERLL 7= 0
T AN EA—T UNTIE L, 144 - RIS LR B
(ARG V-670) THNEMZ L DR OWILA LT L
P e U7, BT 0 TR CAERR L 7= k112
DNWTIL, JEFEAREE(OLYMPUS BX50), L —4 —HHf%
(¥ —= A VK-X3000), SEMF & U'EDX(H /A
77 FlexSEM 1000 I1)% W CHEIZE L o &1T -7,

3. HBREER

0.05 mmol/g CuCl/PEG #&ii % 120~170 °C THIZA
5T LT D BB T AT e R T DA Ak
Z Rl L7=, CuCl/PEG &K% 140 °C T 63.5 WREfHNZEL
95 Z & THER LIk -® SEM 7 —# % Fig. 1 lZR
9, SEM Ei{&/n 5, BRI T-13—0734% 10 um FEE DK
& &C, IEMEEEIRTHD Z EAVHIAE LT, #kiro
EDX 7 —# % Fig. 2 {Z7R 7, EDX A7 MLt Cu &
Cl B'— 2 3B &, CuCl £ 721% CuCl DARLASRIR
STz, SCHRENZIN T, BEFEHA 7 T » 7 hs b KB E
12 & 0 IEME AR O CuCLRL 7235 5D 2 & B3
TR, #27RE& N7 CuCl ® SEM B L VEDX 57—
IO L —FK L7z, 2LV, CuCl/PEG
D 120~170°C MEMZ LV | CuCLRL T ERKT 5 Z &

Fig. 1 SEM image of light-opaque particles obtained by
heating 0.05 mmol/g CuCl/PEG at 140 °C for 63.5 h.

| EXCH

Cu

TPTRTTETTPTRPAIS W - .
R N

4 1 18

Fig. 2 EDX spectrum of light-opaque particles obtained by
heating 0.05 mmol/g CuClo/PEG at 140 °C for 63.5 h.

MRS N7,

—J5. 0.05/0.10 mmol/g CuClo/NaCl/PEG VA7 % NEL L
THIEMEEIZIRD CuCl ki F3ATHE T, b vz
HEAAREEIC T NaCl & & 2 b5 edidki 704k %

LT, ZOFEEMNS . NaCl (21 CuCl KifD ARk %
BT 22011355 Z EARR ST,

4. #E

CuCl/PEG IR & INEAT 5 & | IEMUm AR O CuCl
B3RS D 2 LA, SEM, EDX LY RSz,
—7J7, CuCly/NaCl/PEG ¥&iE Cld CuCl Bz 7 OHT HIE R &
9, RO VIZNaCl &5 2 bNDRT B4R LTz,

5. SEXH

[1] S. Matsushita, Proc. of SPIE 2020, 11387, 113870K.

[2] H. Hou, Y. Yao, S. Liu, J. Duan, Q. Liao, C. Yu, D. Li, Z.
Dai, Waste Management 2017, 65, 147—152.
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BFFT/RT—ILBETINA RDEHEFMAEDHESE
Fabrication of molecular nanoscale thermoelectric devices and
establishment of its evaluation method
BXEILZXILBXREVE S
OmNl BB R XA LA HE', £ BX /i FREEE XKL
Keio Univ. !, Ibaraki Univ.Z, CSRN, Keio Univ.}
°Kosuke Furukawa!, Mizuki Matsuzaka!, Takumi Ueda’,

Ryota Uesugi’, Takashi Komine?, and Hideo Kaiju'?

E-mail: kousuke 0618@keio.jp

AR, Rkt e /e tb 2 O FEBUC AT TEZNRREELERIEL « 731 AOBFNER ShTwn
5. g, BVEMELE L THEBK T CTh B 2,7-dioctyl[1]benzothieno[3,2-5][ 1 benzothiophene (C8-
BTBT)Z W5 Z & T, ERRY—_y 7 hBORRNRE SN, 2], £/, T/ EEE2ET
LEEMEITIE, BRI E D2 =y ZRBOERPRE SN TN DH[3,4]. —F, MW=

Tl EEo =y PEFIH Lc o7/ 85 OERICHE) LT2[5]. & 2 TR TIE Aw/Cs-
BTBT/Au 7/ #5 O/ERL L 3-, WOND, BVERMENIEEEOHEZH I E L

RS AT A FIZE nm 2> B3+ nm OREE T Au BIEARE L, 20 BICIRRESE T 5 2 2 BVE
& LTz, [FRUBRE =00 I U, AFEE 2170 glass/Au/glass (S-Au) 2 /R L 7=, S-Au O T LT
C8-BTBT # i LA Uikklta L FICE D Z & T, AuwCS-BTBT/Au 7/ &S A1ERI L 72, S-Au

D BRI X AR MR 1 ) B S (c-AFM) & W 7.

Fig. 1 {2 C8-BTBT {514 ™ S-Au (Au B 82 nm)IZH 1T 5 c-AFM £ %7759, Au = v VIZih»

R ERULE AW LZ. Fig 212 Au = v ¥ L C8-BTBT #RIZH T 2 RFTEIREL (V)
Btk omd. LV BMERIERIEE 2R L CWD Z EnD, Au = v Y EIZBWT C8-BTBT A3l
TETCWBZENbhotz. T/ BAERO - OB A#EEE L1720, Au/C8-BTBT/Au 7

%A%Wﬁb B 4 S EEAWTH VEGOBRTE AT 72, ZORR, WE L L&

(HRHLANB T 2 0 - H SR OIBFEERTFIE 2B L7, YRR CIX o E Clol/N CHEA HE
w7m1&f@ YT BEGOERICES LT & 7z, A2 AW CTARITE e 200N 72 B4 1w
% H % Auw/C8-BTBT/Au 7/ #6 DRIZ BH59. Fig. 312/ #EOBERMEIEE Y M7
v T ERT. TAAL AR T —F —IZEREME L CET Au EMEICIEEZZ 4
C &8, ZEEENICLVIREEZRET S, I OIZFEERS, B 4 S EICE 0 7314 ZDE
B L OERIEIZMET 5. 5EMellE HERS LORRICOWTGEESY B ICRET 5.

2+

-
T

c-AFM probe' O

| 216k 4 s CHy(CHy)sCHs
| O \ O
023 bal £4.36 0.5 0 05 Hjcmzc»;nzc’:si

Bias voltage (V) J

Current (nA)
. o

iy

N

Fig. 1 c-AFM image of the S-Au  Fig. 2 -V characteristics of the Fig. 3 Measurement setup for
coated with C8-BTBT thin films. polished Au edge coated with Seebeck effect in nanojunctions.
C8-BTBT thin films.

[1] H. Kojima et al., Mater. Chem. Front. 2, 1276 (2018). [2] M. Nakamura et al., Faraday Disc. 250, 361 (2023).
[3] C. M. Finch et al., Phys. Rev. B 79, 033405 (2009).  [4] L. D. Hicks et al., Phys. Rev. B 47, 12727 (1993).
[5] M. Matsuzaka et al., Nanoscale Adv. 4, 4739 (2022).
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MEMS il 2 FI A L 1= FIR BRI E B il DR 5t

Consideration of a Thin-Film Thermal Property Measurement Method Using
MEMS Technology
KEREREFHRA OB &F B Fh
Osaka Research Institute of Industrial Science and Technology  °Y. Yamada, Y. Kakehi
E-mail: yamada@orist.jp

XTI

Frfot e 22t O RBUT A TEAVERE BB ~OWFENEm E > T D, 2D,
HEERA B O BVRR I 2 458 I ZHE T D B 2RO 5T D, Lo L AR ORIEIZ BV T,
EWROEIRRE N, FHICBREROAEITE S TIERV, ZHE T, W DD FIEN
RENTODH, Wb w7 3 CEME R AT S LB R EOREDR B 5. ARFFETIE, A
BRIFFITNSNEWS F AT 7T DEEORHBZ G Uiz, EIEOBREZ e T 5 F
EIZOWTHRE LT THRE T 5,
ES S

VAL TINIEAT 7T LORIERE 72 DEE 1 um O Tax0s & A3y Z{E TR L 72,
ZO%, b—g =& RER LD PtE ANy ZIETRIBL, NA—=2 7 L, & DITHME S
GOWEE 2y ZIETRIE, NP —=0 7 Uk, Rk, BEErby ) aEiey Fr 7T
YV AarETyFr LI LRV EAT 7T AREE T D I L THIER -y OBV S A/
S< Ui, ERL7ZERE O BRE 5 H & I % Fig. 1 177,
FER

BURREORIEIR, b —F =IOV TITER,. EEZHET S Z & TRAEZ KD, REFHT
DUWTIEFEFNZ Pt OEFUREARE Z KO TRWCTHGUED IRE 2 HEE L7, Fig. 2 ([ZHEGE L |
b — & — L & PRI AR U 7R B IR EE 722 D RF b O I E RS Rl 2”3, B &S IE
NS W2 DREDOEL N FEAROEIITTBETE TWD Z L3905, BETIE, AR
BWHRIEC L DFR L EDE T, WERREZWET L TETH D,

R1)yMTa,0,D7%)

|-

FHEE (mW)

=—
1 Cuor Ni
0.3 im

mEE K

: 5 [\ /
= o
-4 -2 0 2 4 6
B ()
Fig. 1. A photograph and a schematic diagram Fig. 2. Example of measurement results.

of the fabricated sample.
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£586/0l kA

MIBZSUELMBRS BRTFHE (2025 BEARE XBF vV /IR &FUF1Y)

pn B SWCNT/A w L afBZRAVWEO 75T WVEEZET S

RERET

INA RDESL

Fabrication of wearable thermoelectric device using pn type SWCNT/mesh films

REABRET L, Ol KL,

% #hth

(10 A

Grad. Sch. Eng., Tokai Univ. !,

°Hiroto Nakayama', Takuya Amezawa', Masayuki Takashiri'

E-mail: SCAJMO035@tokai.ac.jp

1. %
TR X - THRET DRELHE 71X
e E R T RN =BT D 2 L]
RRZEMb, 7 ) —rpa ¥ —L& LTHE
HINTWD, JEATFZEIcisVC, f8 A i %
FFoA v v aMEHZ SWONT %27 ¢ v 7/ a—
T4 THIEICEY, p B SWCNT/ A v &
= L O n B SWONT/ A w3 = FERID S 2
I L TWD,
AWML TIE, p M E n BAZMAS DR Y =
T 7 7NN E AT D pn B SWONT/ A » & = i
ZRWTZEVERET NA A EER L Z 0t
S DR AT o7,

i

2. EBE
SWCNT % A vy alla—T 47350
B LT . a—T 4 7HITH S SWCNT 70k
(0.3~0.4 wt%, FLHETEMA SDBSHIZ A v ¥ =
MBI CHL PPS &7 4 v I 07 4y T a—
T4 7AW p B SWCNT/ A » & = T
SWCNT 73 #iEIZT 4 v Ta—=FT 473 %
IZE D ER L 72, n B SWCNT/ A » ¥ =2 il
X, p L SWCNT/ A v & = JBiZ, n
2z bic X0 ER U7z, BEfRmiciE, p Y
SWCNT/ A v ¥ = il n
Bo 1 SR i 151475 DODMAC 1.0 g & =4 J —)L

Bl R —/X

A 50 mL I B ESE- b0 &2 VRS E,

© 2025% ISRYEE R

B R—/R RHIE LT,

REMEA 1T 150 °C TEVAEE 24T\ n A~ & 251 E
7, D%, SWCNT/ A v ¥ = ORI
XD p~DEALEMZ D T-DIT, HEEAKA T
kDT vHFEa—T 4 T ETOI,
ERLL 7= p, n T SWCNT/ A » ¥ = % Fu
T, Fig.l O X ICHIHHE CELAR L 72 VS8
TNA AN LT, (E#%, Fig2 X951
IKVKIBIZEATE IR T T /3 A A B AT B )
PR & LT BRI 21T o 72,

AFRTIE, T OHOEBROFERITINA, 24
BIRET A ADISH I ORER 2B E 2 TH
KET D,

Fig.1 Image of device

Date rogger

\T\

Fig.2 Schematic Dlagram of the Experiment

3. BHEICHK
[1] K. Miura et. al. Coatings 14, 126, (2024).
[2] MR BEFRICHMELY22(2024)

09-072 9
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BXHRETHERLENEONT RO EBRBERET/NA A~DIEHA
Fabrication of N-type wet-spun CNT yarns and application for thermoelectric generators
HBABRL!, CM)ME £=H! B8R #!
Grad. Sch. Eng., Tokai Univ. !, °Keisuke Uchida', Masayuki Takashiri'
E-mail: SCAIJIM008@tokai.ac.jp

1. %5 3. ERFER - BER
CPS/IoT fEE DFBIT N, BT - Fig. 2 (\ZERL L7= CONT >k O ZVEFEAMhREE O H

FNAX—FNA ZAOQEEMWENBET R 2OFE ERERA TR, EEEE LT -y Z RO
Emil L CRER A~ SN 28 aERT [E)SHYLE L7 ONT SR (3 N RO BERME 2R~
AL F s &R ] R T BNVER ZS L Al 2 45 L7z, Z#UE DODMAC DO¥FFHEIZL > T, CNT
L7ebDHERZRO2OH D, RIZCETNEZONETDEB AU,

ZZ TR RETIREN —R T ) Fa— AFEFRTIX, BIZE L72 N AL CONT % & BEICBAR
7 (SWCNT) ZHW=7 Lx v 7 AMaH T A0 PEICNT A& LI BERET A A
% N CNT SR 2R AHRIETIERL, 2k DOIERTTIE & HIMHERBIZ DWW T H#ET 5,
BVERET NA ATSH LT,

-50

2. ERGE

1B DR RIEIK & 72 D CNT S iR O1E
#D7-%, CNT : ZEONNANO SG101, 4y iht
& U CRIETENEA] - DODMAC % L7z, fE
L 7243 BRI Sodium Alginate Z¥RIL, )

40 //o\.\./o\‘

=30 ¢

20 F

Seebeck coefficient (WV/K)

RS AETHEB LB v UA~F i . ] 4 5 p
. . P Number of t
L. CaCly KV ~E B4 LT, 20k, 5 JDer o et

BICHBELEXSFET Fig. 1 OLHITHY T Fig. 2 Secbeck coefficient of N-type CNT yarn.
LI TR S EI-f%, BB A T -7z,
4. BIFE

ABFEL A AL (R D SG-CNT I &
STETINE LT, ZOHEE0 THEL BIL
HL EFES,

5. 2E3CER
[1] Y. Amma et al. Sci. Rep. 12 (2022) 21603.

Fig. 1 Picture of CNT yarn drying.

© 20255 [CHMERES 09-073 9
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BASBBIEZHE I 5= REhOHEREFT
Performance Evaluation of a Liquid-separation structure type tertiary battery
HRBEX CREF B £E #%F 5% B BRF —B XE
Tokyo Univ. of Marine Sci. & Tech.

OR Nawano, T. Shibata, T. Ishizawa, I. Nagai, H. Ohnuki
E-mail: m244017@edu.kaiyodai.ac.jp

BREED D OIHI 72 =X N F — BRI F—CEWT 5 =R F— n—_ X ML, Fie
ARER TR X — R OBEICV B I E L TER SR TS, Hixid, =R F—n—2R
FEFEBRT LHO—2L LT, AROBEEKICEIVELREISND [=kEM) 2R2FELT
wéUMOE&%Mm\E@-ﬁW ZERLIR ST AL OIRERE o (= dVATD D 72 5 2 FEFEO T

AR B 2 AR P ICEE LR L o TR, T ZADREZE(LEZEBGEE T Ve (=
AmﬂwﬁMEEK%M@ﬁE%m\wﬂ-Eﬁ BB Do) BT 5, —H T, THET
A ST E T BRIEME Ol EMICITER SN B RIKOEELZE LTS, LirL, E
iR, A, BREE AR 2 AN ® DRk O R B E T, BARIE O IR LR By 1A
oD, WMHEHINTE T, L 2AN, IEFEOMIICEY | BEMOIEWE O, FHli3 25 EARIK
ORI LY B D2 R0y 3], ZITEMKOFE 2 R7E L TnD,

AWFFETIE, BRFEOTEEZADEM L, LV RER Ve B2 2 2 AL T, 2 FEHDE
fiF R % kG Ol LT iR B & A 5 T 2Bt v 2 v £ ORI 21T o 7o, IEMRIZI
FRVTAAF L EBTFA NG LT D300 Ty ¥ T —FEA(Co-PBA) &, AMRIZIX
VFOLAF BT AR AL T D= VT Iy v o 7 V—FEEANI-PBA) 2 V-, Efif
e LTid, AMANZAHER U 57 (5 mol/L), IEMRMIZAEEET b U &7 A(5 mol/L) & T i
L7z, IEAMOUIZNENa=+0.51 mV/K, a=-1.06 mV/K T -7z,

Fig.1 12, Bt L OB 1 7 VHERREEZ /R, &
YL OIREREIT FHRIER T 1.54 mV/K, FEIRIEBFE T 1.66
mV/K ZR L, ZNENOE ML FRINDMHEE= 1.57
mV/K)ZEWAERZ 1S, 2T, Co-PBA & Ni-PBA %
W0k D =R ERMOIREFRE(= 0.99 mV/K[4]) L Y
HLRERMETH D, EETIL, Bz L OV A 7 VEE
RHEREREOMRbERT D2 TETH D,

[1] T. Shibata et al., Appl. Phys. Express 11, 017101 (2018) Fig. 1. Thermal voltage (V)

E . 1 . 1
0 10000 20000
time (s)

against time in the first cycle

‘ N . o between the high (74=40 “C) and

[17a-p01-28]

[2] I. Takahara et al., ChemstrySelect 4, 8558 (2019)

[4] I. Nagai et al., Appl. Phys. Express 14, 094004 (2021)

© 2025%F [CRAYEER 09-074 9
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Si $E/HBRERIBEMICHT5% - REphEtRFHE
Light and Heat Excitation Response in Si-sensitized Thermal Cells
REBERBR, #xX<ttelleThermo? CM2)FEH KM !, BT #HF
Science Tokyo. !, elleThermo, Ltd.?2, °Taiga Nishii!, Sachiko Matsushita'-?

E-mail: matsushita.s.ab@m.titech.ac.jp

[WFFEHE 5]

Hh FIC BB ICEET AREPER oo A L X — 0 FNER A B E LT, kA, PEk
AR FI F EE it (Semiconductor-sensitized Thermal Cell, STC) D#fFFE% 7> T 5. STC i34
FHBAKGEMZIKICL T, EToNELHEICESIZ CHRET 2EMTH L. I
K1 Ge FEMAEE 7z STC TR TH o 7228, a7 v R ORED 5 120 DFEKICO N T
bIRHER 1T BERH 5. 22T, KGEE LT Ot I T3 Sidkic
HLU7%. SiPEAREMmZHVIERICIIABENRZZET 2LELEDH Y, STC DEINEERIC X 2
FEE IR Z 2R ER D B, AiFE Tl Si BRI B EMSI-STC) 2 ERLL, K - 2z
NEFNTOFREZEIHITOWTHEL /2.

[EBTR)

c-Si Bt (EFf) ,ITO (4 v 7 A F— 7L A X) B Gifik) |, Ks[Fe(CN)s]/ Ka[Fe(CN)e]
KB (BIAE) %H\WT STC D MERL % T o 72, EMEFE I IAbEERE 7 — 7 CEE L, &
FREFEAS, W7 — 7 ORI 4 W% ) a—vBlg el L7 HREEOEZRIc oW,
%EWQ?QT%%%(”i%I~X%ﬁ)®ﬁﬁK L BRAMFENEERTo 72, 7, BRI

ﬂ

DIEFBIC DWW TIE, BENOEERE(2S, 30, 40°C) TEXALFEHEIE 21T - 7-.

[t SR & F 5] 12

JeHE D5 (light) (ZIERSTRE (dark) @ ;g [
20 R DIHBRIMELBIL 2 E 2D, Si w8 | 00 7
VA IRERE FIT: STC ORAEtE IR E . & HVZd
f(Fig 1), SiBEkoCMEERNC X 2B 5 4 [ 0O
DGRV STC DFEMREICKZSFHF G LTS éo R
CraBLbND, EMBEREOSHIC LY § '
KE A 7200, BRI AL R AN 34 i « dark
LoV T RFERICTHET 3.

[Z7 3] -8-120 100 80 -60 -40 20 0
1. S. Matsushita, S. Sugawara, T. Isobe and A. Voltage / mV

Nakajima, ACS Appl. Energy Mater. 2 (1), 13-18
(2019).

Fig. 1 Light-dependent cyclic voltammogram
(Scan rate : 10 mV s) in Si-STC.

© 2025%F [CRAYEER 09-075 9
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IEFLEM OB IC X 2 SRR EF| R B OB BILDRA-
CuO@Fe;03F / F=2—7)HH

Synthesis of CuO@Fe.0s; Nanotubes for High-Efficiency Semiconductor-Sensitized

Fom
;5138&“ Thermal Cell Enabled by a Hole-Electron Separation Layer
s Science Tokyo', (#£) elleThermo> CPOF% BelE ! AT FEF 12
Science Tokyo!, elleThermo, Ltd.%, °(DC)Xiaoyan Sun!, Sachiko Matsushita??
E-mail: sun.x.0al4@m.isct.ac.jp
1. ¥5

Fox I TRIREA A EEEE RIS AT AR, R BB R FE (Semiconductor-sensitized Thermal
Cell, STC) #WF7EL TV HUL STC IXaF R KB Z ~N—X 2 LTE Y, Bk Sh/-E 1 ORLE
TERISIZ X > THET D (Fig. 1), STC 1% TEIERR] X HKE] REDa2=—7 A HLZ TEBY .,
IRIRZAT 2L — DR I T T e rlRetE 2 Rt 5, L LB LWEINTH Y | MR TOE 7K
IS AT TR, ARBFFETIE, PEREBMICA~T & 28 AT 5 2 L CIEALE ol RtE %

V. FEED
B, FEEDROR EEBHfELE, CuO@Fe,0,
2. FEBk Nanotube | 8 |
oy Cu?+(Ox)

ABFFE T, KA REE AV, Cu EHR EiZ Cu0o 7 F

Lattice Thermal FTO
2= 7 DERERESE, WICEDERLIC Fe0:% KK Vibrations & x Ered _solid _

electrolytes

52 & TURALEM O HEE & 72 D CuO@Fe:057 ) F 2 —7 . A o
. R Ee — Thermal—
ZEB LT, CuO@Fe:0sF/ F2—7 % AT 5 Cu Hti i~ F XCHAtion = - Cu'*(Red)
—Z7FNE LTHAL, CuCl/CuCL@PEG600 FEffiE T CV ‘ =
h+ o
PERK ¥ U 7 IREFM e EOBESLFREZIT- 70, 7V FTO/Cu

\ i} \ Plat
Er7u—7 (FAC-2, FIRFEES) (2L BHED 7 =L 3 8 ate

(ZIE & Mott-Schottky YT & Al &R T, /3 FHEG & 3F Semiconductor-sensitized thermal cell introduced
A BT LTz, Fz, FTO X EMZTY (T EMAL L7 CuO@Fe203 nanotubes as a hole-electron separation
. FEBIEREOTATT -7, faver
3. FAERBLOEE

TEM BIZOFER, CuO F / F 2 — 7 O EK LIRS 10 nm D Fe0s/37 &
—MNEHEER L TNDZ ERMER SN (Fig. 2), CuO F/ F a—T DO ER
173 10 53 TH D50 FTld, BN ERME L RIERR ) 2R Uiz, B
5 0.126 cm’ IZFB W\ T, 40°C T, BHEEBIE 0.58 V B X OVEMKEIE 4.24 pA O
BRFIED R S A7z, S HIT, 20 nA EBIRIE—4 h BIELENEC X 2 3¢
DFER 120 BILLEDO YA 7 /AW TIEIERENHERF S D 2 L 2 MR L7z,
LD S FREERRATRE RIS & | B DN RALEDITHE L, BUBhiELE
/Y RERC AR irv W RE] 123 R o B

Fig. 1 Schematic image of the

200nm
Fig. 2 TEM image of
CuO@Fe203 nanotube.

[1] Kohata, H.; Mei, B.; Wang, Y.; Mizukoshi, K.; Isobe, T.; Nakajima, A.; Matsushita, S. Electrolyte Thickness
Dependence upon Ge-Sensitized Thermal Cells. Energy Fuels 2022, 36 (18), 11619-11626.

© 20255 [CHMEES 09-076
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PVDF-HFP E{xERE %= AL - Ge ImBRERF AER

Ge-Sensitized Thermal Cell with PYDF-HFP Solid Electrolyte
Science Tokyo #1E ', (#)elleThermo2 ©OM) B H# ', T #H#F 12
Science Tokyo!, elleThermo, Ltd.%, °Yuki Ozaki', Sachiko Matsushita'-?
E-mail: matsushita.s.ab.@m.titech.ac.jp

1. ELs

B PRI T ZAFI F EE it (Semiconductor-sensitized thermal cells ; STC) 1%, ARIEEAKGEMICE
J 3 ERDNNEE R, FEERORMEICE E 2B TH D L FICEERIC Ge . EMEICHK
RV ZFL V7)) a—LEZHOZRTOREFILETONT VS, L LA SRIKEREILEMR
E DEMHEDZL L LT WA R VR K CEREIRAE ICHEREDMKF 372 2 L A3 & 7 o T B 23,
Z ZCARIFFETlX. PVDF-HFP (R V(7 vt =Y 7 Vco-~F ¥ 7141 7 m v L V)& vz FEiR
{597 T fi#'H (Solid Polymer Electrolyte ; SPE)Z {E#L L . STC ~®EH Z &t L 72,

S

2. 5k
PVDF-HFP, NMP(N- X F1-2-v'u ) Fv) | PEGDME (FY(=FL v 7 ) a—n) Y XA F Lz —
7 ), NaCl, CuCl, CuCl, % 50°CTCH# L., 80°CTH X ¥ TH lem ADOBEMEEL157-, Th%
1D X517 vH#R N —THACAXFTO) NI, n-Si/Ge {EFMRCHEA 722 v % AT, BAULAEH
ExRTR o720 2D & EBIRENCIIEMRE L DRl 2 [ 72050 um FZEDOH T AL —XHEEL 72,
3. MR
LI/ 72 e v OB & RERTEN 29 4 2V v 2" 2 v X b Y — (CV) DR EZRT,
TSR L, BIMERMEABE TH 2T &5, 40°Ch 5 90°CO ST SPE % H\vw» T D FE # i
ACTEZ, T, FEERMEOT L=y A7 0y LMLz AL 2R L, BEOR L
KHETH B Z L MR I NI,

0.09 ‘
T —40°C —50°C
n-Si/Ge electrode S —60°C —70°C
SPE = 0.06 60°C 70°C
t
_ﬁ/ 5 0.03
5 0
50 o
FTO electrode \ glagsrgjads 003 0.6 0

0.4 -0.2
Voltage [V]
B 2. \EMEFNE CV (FHRF).

X 1. BRI L 72 STC LD,

4. ZHEHR

(1) Kohata, H.; et al., Energy Fuels 2022, 36 (19), 11619-11626.
(2) Chen, K.; et al., Energy Conv. Manag. 2025, 331, 119678.
(3) Chai, Y.; et al., Polymers. 2024, 16 (12), 1732.

(4) Yuta, N.; et al. ACS Electrochem. 2025, published online.
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$586[O IS AL

Ge BRABF| AR EIZHIT 5 PEG1540 3

SUELMHES HETHE (2025 AR RAFvV/IR &FVS5(Y)

REMENOA F I8 L REZE)

Ion Diffusion and Power Generation Behavior in PEG1540-Based Electrolytes for
Ge-Sensitized Thermal Cells

1. #%

FHRBZARBE!, (BR)elleThermo?

S A,

BT T 12

Science Tokyo !, elleThermo, Ltd. %, °Yuta Nakamura', Sachiko Matsushita'

E-mail: matsushita.s.ab@m.titech.ac.jp

i)

Z TP E R4~ AR
DA T DN, AR EIC S

LD L DOTIEn L e

FUZFI| F 7B Hi(Semiconductor-Sensitized Thermal Cell, STC) D HFFERH %8 12 HY
T2 EFONHERICA A T, B O BEhE 2RI U EME Ol bR T
KIS % Z9 STC TiX, AU =F L7 ) 22—/ (PEG)1540 BEAEME COREBENRES L TNBE,
B PE AR ORI
EEERVEMREZRE

—J7. A%

ERREND ZEbH D, £ I THEREMBM D IR T
SHETHESE L EOREOKRTFZHA L, FEEMEOMIITERY AT,

2. EBRHE n-SilGe
AW, fERRIC n-Si/Ge, XHBIZ FTO H7 A & iz, n- ;' :\;Zlélr?ting tape

Si/Ge % n-Si 7 =~ EIZ Ge % 2 pm K4 L72APEC, 10 4> [ H0 EITecc)tronte

Kz B L 15 M0 7 v BRIAE %21 T > 72, FTO 1% 10 43  Fig. 1.  Schematic diagram of the

B ) TSRS R T o7, MEMICE S 114 um g7 used cell.

— 7% 2DICHE D (T 25, RN Ar BIHR T a—7 Ry 7 A(GBITEA LT, EfFHIZFERED GB N

TIYE#L L7z, PEG1540 1 g {Z%f L C, CuCl 0.25 mmol/g, CuCl20.25 mmol/g, NaCl 0.6 mmol/g DE|5 Tik

ALll-b

D% 80°CT 1 BaiEFRE L7=(ele_0.25), 241 & RO T T, PEG1540 NIZ NaCl D&Mz 7= O b HE LT (ele_0),

=7,

BT

FTO %

TEIRIRIL ele 0.25 2V, Ge fHI7E

%2, FEM LI 1.5 pL OBAKZTE T L(EB/EMIROBEMAER 1.3 cm?), A v ¥ =2 & BGA AT (Fig. 1),
BRI IL ele_0,ele_0.25 TNENETM F L= b D& L7z, ele 0 TR
L7zt % cell 0. ele 025 TER L&/ % cell 025 & L7z, ThbHaRKKP=EET,

2RV A 7Y TR

B2 A N Y —IT kO R R ST L7z, 0415
5. gim g f:_. o1 k cell_0
BELDHA 7Y v I BAK YA Y —(CV)DRERD B § o0s f cell0.25
EREARIKIC Cu A 4> % &1 cell 025 1M L LCRET S ".[}5 oa 0% 02 01
B—F. cell 0 TIEFEBEMHER S AT LA SR> o Voltage / V
Fo(Fig. 20, £~ cell 025 OIHCEEIXBL ORME L Ui Fig.2. Cyclic voltammograms (10 mV/s)

o L7=2, X 5T, PEGI540 EHAEME
7= STC |

BEN7-, 2B, CuCl F721% CuCh DHEEF R WEME 2 AW T-fEEIC

& Ge Efpa MW

B 53 EIL. Ge ® PEG1540 ~DHfiE Tlde<

L Z DN

at room temperature. Red and black lines
are without and with Cu ions.

BIEA A OBLETICE AL DTH D Z EHUR

DWTIIRRICTHMAZ WS T 2,

© 2025%F [SAMEZS

1) S. Matsushita, et al., J. Mater. Chem. 4, 2019, 7, 18249.
2) Y. Nakamura, et al., ACS Electrochemistry, 2025, published online.
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Ag.S IERBBEBRFIAEMICETEHE - REHOEE

Effects of light and heat irradiation on Ag:S-sensitized thermal cells
EEHEPEXRE!, (K elleThermo? OMLIFXK f#st ! #MT #F 12
Science Tokyo. !, elleThermo, Ltd. 2, °(M1)Kento Sunaga', Sachiko Matsushita'*?

E-mail: matsushita.s.ab@m.titech.ac.jp

[#65] Fex (ZHIRREE T CHRET 2 B H A B FH 7 HL(Semiconductor-sensitized Thermal
Cell, STC)DHIFEIZELY # A TV D, STC (T EFRIEEIAKIGE M OJFHIZ SN TR D | T kY
BAERNE T DA Z B Lo TR A AICE X i x TRET 2E M TH 50, BIED
FIX Ge ZEH L-ET LV THD, L L Ge lXEOEBIEMITIEE S, 22l AFETFE B[R
BNBE Ge lKIFT 5 2 & OIERVEDRE £ - T\ 5, T 2 TABSE TIARTENE TR HBBERK
BB S L COMMAIEDH 5 Ag:S % Ge ITfb 28k L L THWTHIEETT- 7=,

[ EBRITIE] FTO FEMIT TiO»(P25)~— A b & 8347 « Hoffe U CERL L 7= FEi % 0.1 MAgNOs /K / =
Z ) —)VERIR(viv = 9:D)NITIRIE L, SR E RT3 2 & ¢, TiO, RIC Ag M L7-, Hoh
7o FoM % 0.02 M Bt N-N ¥ A FILR L AT I REERR~ 8 hiZ{E L Ag Diifb Z470 ), 100C T 12 h
BEZEWE L, AgS B A -0, BRORSMEE

XRD BIEICL Y AE L, ApS ERmEEE - o

776 mm O AL THID D, HETI6 mmd 212 - o E
R FEIES 144 pm DT —F £ 244 517 o1 3
—E L REWRECHR L, PUASy 2 BT fos ooe ©
7 FTO MM 0 S = & CUAAER LY, B 2o o0t §

o
=)
(=]

fREICIZ S mM 7 =&, 0.4 M LiICIOs ¥ A F nesting X heating X heating O heating O
IV ZOVIR v RYE & VO T2, flight X flight O jight O /light X

KELVTHA 7Y w7 HRLVE A RY— (CV)
HE (AFy o L—F:20mV/s) MV, L0
IREEBREE (FEMNBAES KOV 90°CHNEY) 6 L UVEERER

(EMRS B LODERED) O A DRI L BRI FARIEDOZE L 2 30 L=,

[ & E22] (R U7 EAMA BT AgS & TiO DIEENHER S T-, CV RIEN S sz
FEAGEE VT & BRI E OFIBI & Fig. 1 129, FENNER - JERUR OG5 0.64 pA OREERL L 0.16 V
DRMEBEZFTZ, S OITIE - SRR OYE . 1.45 pA OFKSEIE & 0.14 V OBKRELE %15
oo MNEMZ X0 BN AT ORDSHEIN U722k SRR L, B BB 5857 =
VI ERLOFIE B Le 2 & THRAGEEMEAED Lz & EF 2 bin, BV REER & BRAGE
JEIZ B2 % B D " STz,

[1] S. Matsushita, et al., J. Mater. Chem. A (2019) 7, 18249.

Fig. 1 Short-circuit current and open-circuit voltage

under light and heat irradiation.

[2] Y. Inagawa, et al., J. Phys. Chem. C (2019) 123, 12135-12141.
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Synthesis of P(EGMEA3-g-ENR1) by UV-photopolymerization and investigation of the
effect of different photoinitiator concentrations
Gifu Univ. !, Kebangsaan Malaysia Univ. > (D2) Bai YanRong ', KaiLing Chai 2, Mutsuhiro Shima !,
Keisuke Yamada !, Lee Tian Khoon 2

E-mail: bai.yanrong.il@s.gifu-u.ac.jp

This study presents the synthesis of a novel graft polymer material through UV-induced
photopolymerization of epoxidized natural rubber (ENR) with ethylene glycol methyl ether acrylate
(EGMEA), using 2,2-Dimethoxy-2-phenylacetophenone (DMPA) as a photoinitiator. The focus lies in
developing a high-performance polymer matrix with tunable properties for potential use in energy storage
applications, such as polymeric binders or electrolytes. By systematically varying the DMPA concentration,
the photografting process was optimized to balance reaction kinetics, grafting efficiency, and structural
uniformity. As shown in Figure 1 and Figure 2, In situ Raman spectroscopy enabled real-time monitoring of
the reaction, revealing the influence of initiator content on the progression and completion of grafting [,
Complementary infrared (IR) spectroscopy confirmed the formation of grafted structures, indicating
successful integration of methacrylate units into the ENR backbone [?I. The study highlights the critical role
of photoinitiator dosage: insufficient or excessive DMPA adversely affects polymerization, either through
incomplete grafting, light absorption competition, or residual content. The optimized synthesis route yields
a new class of UV-curable elastomeric materials with improved efficiency, reduced processing time, and
enhanced compatibility for battery-related applications. This work provides a promising pathway for the
development of functional polymer systems with tailored performance via light-driven synthesis

techniques.

(%)
g 8 8 8
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Degree of C=C conversion (%)
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Curing time (min) e 14 : e — "

Figure 1 Figure 2
Figure 1. Effect of DMPA Concentration on C=C Conversion during UV Curing Process
Figure 2. (2) 3D Raman spectra of 0.5 wt.% DMPA and the corresponding intensity ratio of the C=C (1666 cm™) to CHs
(1638 cm™) bands as a function of reaction time (b) 3D Raman spectra of 3.0 wt.% DMPA and the corresponding
intensity ratio of the C=C (1666 cm™) to CHs (1638 cm™") bands as a function of reaction time

References:

[1TN. J. Azaki, et.al., ACS Appl. Polym. Mater. , 5 (2023) 4953-4956.
[2] Y. Wang, et.al., Polym. Chem., 11 (2020) 3268-3279.
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DFOLBRRBRAREVMEEBODEBERITRAR =T HAe L Bk
Role of transition metal elements in lithium-rich layered oxide cathodes
and the battery performance
BIRAMIR!, EBRXEI’ of#* B, ER =4/,
EAR X2 g B2 28 BAL KT B’
Shimane Univ. !, Tokushima Univ.?

E-mail: s_hiroi@mat.shimane-u.ac.jp

Li;MnO;-LiMeO, (Me = Ni, Co, Mn) Tilif S415 Li WIREKEEEY (Li-rich layered oxides,
LLO) %, 250 mAh/g DL EOFMEREZRT Z END, IO U F 7 A A 4 ZIREMIERHRD
BHREME LTHIRISNTWS, Fix DZV—FTlL, EBHECESTOYA N HERERE
T& % [latomic pair distribution function (PDF) % | U 7= bt & fEtris (fdh PDF f#4T) | Z i@
C T, Mnrich £72% LLO IZBWTHARERE THMMHORELI S A=A LTHD [TH#F
T4 78T — AR U7, AREFSE T, Ni, Co-rich LLO (Z%f L CIRIERO#E A PDF fi#dT 2170,
TN D B8 TR OBERE IR 2 3Tz,

JIE G LLO #EHT, RIBEIAR OB & 8 IR AT 2 AR CERL L, 15 & 7z iliBiRik & Li Ji
ZEFRIEIC K VAR L, 900°C LI ETEVLER 2 U 7=, BURMOR I Li1A13NixC0yMn202 (x+y+z=0.87)
THY., x,p, zODWTANE 0.50 & L7-iE% Me-rich LLO & L7z, FREIC L D EEBOE %2
HEgE LT, BBHTH LT 20 [BIFeB/kE 2 i L7c, FIERBRORER, Nirich LLO KR &R
Mif/A. Co-rich LLO |¥ 2 & KM, Mn-rich LLO IZm A EEMA TH 5 = & MR Sz, &t
£t PDF #4535 72812, SmartLab(Rigaku)lZ £ 2% Ag #R 2 U7z X #RAEiGELHE 217 - 7=,

ftieh PDF AT OFEAITIZ XL Y | pristine DA, 20 [E1FEFE(20d). 20 [EIELEE(Q0c)7EHI X L T b A% iE
FERAGIZHCE) L7z, Ni, Mn-rich TIZFRMEREICEHD ST HIATH 5 DD, Co-rich LLO [ZD A
20c (255 2 OFEEHOIER RO Bz, LavL, 20d TIXHEAIZR D720, TBREICED FH2 O
it b AE O R RS AR I 5795 &R S 4172, Figure 1 1% Ni, Co, Mn-rich LLO D&
B R rE A RO MEICHT DB ERT, KD Me lB% A3 % Nirich LLO & (3%

BJ1Z. Co, Mn-rich LLO TIZFEEIZLED Me J& & 100 | ;
Li & & ORI OEBE BB MR S 7, Nirich ot 1T | . N

LLO ClEBHeRTHED Li H~0BI RS )

94

Occupancy fraction [%]

B, BREEZSD L EOBESLRTEAR L B A ] =y

L. H4978 Li A A BUERSE B L2 25 M

N5, 7o Bk Tt ARSI 5 Mnerich LLO o | = |
BEOWEBEY 20 [T Li B oMk T o m e w w

YA M2 AT EBRSRICHEN/HEM LT, Fig. 1 % LLO OFMEIC L 5 EBERE EEH

[1]S. Hiroi et al., Small 18(42), 2203412 (2022). KOLAL,
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TCREHIC X 3ZrTes D Lifshitz EF51RE O

Control of the Lifshitz transition temperature in ZrTeg
by Elemental substitution
FREASEET,OHJI MM AR 5N
Tokyo Univ. of Sci, ©Kosei Nakagawa, Ryoto Yanagisawa, Nobuaki Miyakawa
E-mail: 8425521 @ed.tus.ac.jp

B HWW) BEESEA AL 37 F 4 FirTes lTFHUA 72 BAIKPIR O IR EK A2 R T,
Z OO ¥ — 7 B (BB NG ICR T 2 L E 2 b Tnwizs, ARSI
B OHEDMER R SALFERET Vv Dy 7 T X 3 7 =4 2 HOTRZ AL (Lifshitz
) ICHKT 2 2 S 27 o 72 [1]e —J7 TR, ZrTes D835+ O Bk et 1 SR
EOHERH L ePHMONE X518, Fl 2 D TR E RBERIEGT - AL v R F )
BRI TH S, L L s oGicid 2 BEAARE RELREIRD v — 27 iR
T, DWHEDHTHETH Y, FEilRfPLTORE 2R VNS b, £ 2T B I3 ZrTes
ICBWTERMETKE RIGE LRG| 2 HT =0, TERERICL2F ¥ VT F—7%{T
v, o v — 7 RET, 7 L) Sinflic 2t s 5 2 L 2ils i,

(F5R] ZrTesd zr %4 F %R T 1 OEBRICH 5 Nb THIEWR L 856, B
WL, 72432 ANF -0 ERATELEZONDE, ZDOT, I Nb EIRICLD, &
mlicy 7 P35 L L, ALESEEREERCVT )% HWC, Zr;_Nb,Teg(x=0,0.05)D
ER % 4T 5 72, {EBLL 72Zr;_Nb,Tes(x=0,0.05)IC
D TEAIET IR QWA % WE L 72 455 !

TRUCK LT, Nb @i L 723 BHS B0 TT, 23K
{72 BAER %172, Zr_(Nb,Tes DIMARE T F
¥ YT &L T, NbBHUICHKRT 2F v VT & Te
KiBicHRT 2 F ¥ )V 7HEZLN S, Nb &l
L 72kt Te KB D . b — 2 LD FLARY
ETxF v )V THRP L2720, T,2MEF L 72wk
TE23H %, Y HIZNb LA OITLRDOELZN R X ) 100 200 100
DE =Ry 75N — AR R & D Y] T (K)

TEASR D I THE L. X Vil aidmE T 7
ETH 5,

(&% k]

[1] Zhang, Yan, et al. "Electronic evidence of temperature-induced Lifshitz transition and

p /p(300 K)

=]
h —

[=]

1 Zr;_4Nb,Tes(x=0,0.05) D & SIEHTK D IR EEHK 71

topological nature in ZrTe5." Nature communications 8.1 (2017): 15512.
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Zn0 ZEHEF /N —IVIBE DIER L LT
Fabrication of ZnO multilayer inverse opal structure and
evaluation of optical properties

BREAKREBET, CMDEBRFK, FRE!, HZFEEZ", BFKAEL?
Kansai Univ. ', °(M1) Nomoto Shota’, Takeshi Ito', Shoso Shingubara ', Tomohiro Shimizu',
E-mail: k252691 @kansai-u.ac.jp
1. F@
BBt 7aeRICEYEF LZaaA FiERESHRICAWEA /S — L&, BN
T/ BEICHEELBEORFNMEAE L, TOBEY A XICL Y ORI ATEETH B [1].
INFTHEAIZBER 200 nm ORY XF L oPS)RzBW-EHEINA MERaHRe LT B
& ZnO FF /XN — BB AR L, 2D UV ARHEBRENERL Y S< A2 2 cBloNICLE
[2]. AARTIEIE R ZBHEBEOR LA BIEL, PS kBI04 FERAFHRICHAW-ZEY
FR—IBEDFRZRA, BE, ERAR OB EIT 7.
2. EBRAE
BE1% 200 nm @ PS EROBECEZA W, BE IO 4 MR Sio, AR _E 2 650 rpm 60 s A £ 2
— METERL. ZBa04 FERIE SiOEREISHTHE, o<W EBRREERIED
ETHM L7z, ZnO OEEIE Y/ LT IIVEZR Wz, BULEBIZ KRR TERN S 500 *CE THME
L7, 1| B5fEliERr L, ZnO DFERIL & PSERDBREZ RIKFICIT o 7. RHEFEFITEF/X—LE
BEICAZRNTYRIZRAWTEZ ANy 2L, ¥v v 7B BEZTK L. AREAEIIBES
L V370 nm DEHT, ERTIT-> 7.
3. EERER
Fig.1(a)IC BB A /¢ — )LEERE, Fig.1(b)
ICZ YA /N—ILIBED SEM BrZRY
ZRY A XILEELH) 180 nim TH Y, %
B 19 110 nm T& > 7=. Fig.2 B D I-
V BERER%Z Y. ON/OFF h'Z BHEET

F1g 1 SEM images of ZnO inverse opal

£ 1.58x10°Td V), EEMISIEL 1.05X10° (a) monolayer(2D) and
Rl ZEBEICT S EILY, (b) multilayer(3D)

\ - N 1.0E-03

HEFBSELY S ON/OFF IZh 2R L ovor | [ Photo currnt |

ot BRI, IR EIBEE G E R 10E-05 /'/

BLTEHELALZBEF S—ILEXIDE
BEICOWTIRET 5. 10E-08 |

P 10E-09 |
4. é%iﬁk 1.0E-10 -

[1] X. Ye, Nano Today. 6 (2011)
[2] Y. Kiyomi, Micro and Nano Engineering
16 (2022) R : 2 ; i :

Voltage [V]

1.0E-07

Current [pA]

=e=monolayer

——multilayer

1.0E-11 |

Fig.2 I-V characteristics and ON/OFF ratio of
ZnO inverse opal
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7p-N201-1

Ba.Sri.-Mg,V:0s DG RIEER VFERFNE
Crystal structure and dielectric properties of Ba,Sr1..Mg2V20s
OBl RAX', BE BR', HR RA' BX #EH: WE EHZ®
Rk MY FH B
(1. AR, 2. WigK¥, 3. FEBBRKE., 4 KRHFEXE)
°Nanami Masukawa', Yosuke Hamasaki', Akihisa Aimi!, Tetsuhiro Katsumata?, Yoshiyuki Inaguma3,
Mitsuru Itoh?, Shinya Sawai'
(1. National Defense Academy, 2. Tokai Univ. , 3. Gakushuin Univ. , 4.Institute of Science Tokyo)
E-mail: em63001@nda.ac.jp

[# 51 4C02V20s (4 = St, Ba, Pb)iL, 3834 L7z CoOe NI ¢ TR HEA ZHMiE 22085 —
WL A TR L 7o i Cdo 5, BaCoaVo0s DZEIREIL [41/acd THILXIFRERE T 25 A3,
SrC02V20s }2 U PbC02V120s I I41cd DMEREE TH 0 s BEVEDHIfF S D, L L, Co Dfili%k
BoXICLp)—7FEfICLY, REULETOFEMEIINSETH D, £ 2 TAEETIEL, Co*
EAMEEE 5 & D7y Mg 2@ L 7= Ba,Sri.MgaVo0s Z1ERLL | it X O ERHE I W
TR L 7=,

[528527051£] BasSriaMgaVaOg (T, REEA hm o F oL REEANY UL RIE~ 7227 L KO
(b TV U LELEEREL, =4 ) —VIBRIRGIC L > TER Uz, IRE L7232 900°C,
1000°CTHRBE, SEANE L. 1050°CTARE L7z, 155N IZsUBORGMHREMITIZ. BIR X BRAPTEE
i&# (RIGAKU SMARTLAB) (2 XV {T-o7z,

GEESEEEE )| 11Z2iE, BasSri.Mg: V208 @ X BREHTHIER R 2R, X TOREDRRERD
X MBI — 2R U Ba & A BOHEINIHE - TR RN 5 Z & 225 BaSri.MgaV20s
WCBWTEBEERZIERT 5 Z & NN b, 221X, XRD & —r b HfEE L
Ba,Sri.Mg>Vo0s D& T EEL ¢ 7”9, x=0.35 TEHENZE(MLTEY ., 2L Ba BH#IZ LV @
B O A BRI EN L LTe0TH D, Y HIE, MR G, BRI O
FHEMEIC OV THHET 5,

H W Ve st '

E o e 2 8462/ °

E-g A N Y 1 Mo © 8460/

g 7 x=0.25 8.458? ° e

B A M x=I0m j- 84300 02 .0'4 0.6 08 10
20 25 23? deg 35 40 . " Bacontentx .

1 BaSri.Mg V205 @ X #rEl Pl E G R 2 BaSriuMg V.05 D& FEH ¢
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7p-N201-2 HECOISAMITLAKELHMAS BETHE (2025 BHAS REFrY /R &AVFY)

AYA FRIBEROTRAA b YTa300 DFEERHME
Dielectric properties of A-site deficient perovskite YTa3O9
BREK !, BERBFEKX? JFCC OFHF FR! A thX' REFE |2 /NI &R HP #H°
BE & mEk XHES AR W & BiE S BFH O RE#!
National Defense Academy ', Institute of Science Tokyo?, JFCC 3, °Yosuke Hamasaki', Yuta Kono!,
Sou Yasuhara?, Ogawa Takahumi®, Makoto Tanaka?, Kazuki Shitara’, Takeharu Kato?, Satoshi
Kitaoka?, Hiroki Moriwake?3, Shinya Sawai!

E-mail: hamasaki@nda.ac.jp

LnTasOo (Ln 7% /A R) 1T A YA NREEa 724 MIHFEIL, A YA
FNO2BBARRULIZEE AV A T _RTRZEILD N RN FEAER > TS & £ o
TWéo;ﬂiTAM=La#EYbi?#w%LuOWT%&EhTW5Dm
LaTasO9 TlX., WEHE/\EHEN[EEE L TWRWIE T dh (Z2[BIBE PAlmmm) =L B0, A
ﬁ/#?%@d\éiﬁ Ce 7»5H Er £ ClE, MR /NHAEDEHRIZ LV EGFENEZENLT 5,
& <IZ. Ln=Y, Ho, Er TIXZEMHE P2iam \Z)& L, WMEEEEZGT 5, LirL, Ziub
DI EFDOFHFERHEIZ OV T, 2 E THE STV, & 2 T AR TIE YTasOo
DVERZ A, 26 OFEFHEOF 21T > 72,

ABHERL T, $EAEAIEICE VITo 72, TaCls & Y(CH;COO)s * 4H,0 % JFkHZ 7 —
VEREEIR A AERR LTz, IRGIRIKZ 400°CTHEA L, mIBKIAZ 157, AiBRIAR%Z . 1100°C
~1600°C TRERK L 72, 15 H AL 72 30N T R X #R AT E (Rigaku SmartLab)¥s & O SHG
FHHIDN & R S AEE RN 21T > 7o, SBEHFFMEIZ. LCR A —4% — (HP  4284A) Ta¥Mi L.
PREEFENEIL T T v MEOMEEERT A ¥ — TEHi L 72,

X AREIFHHIE L W 1300°CLL FCHERR L7=38EHE, YTaOs & YTas010 DIRFATH Y |

EHHORE 21520 Z LN TER) o7, —F, 1400C THER L 72alE Tl B
YTa309 DT /3% — 2 R T H Z EINTE T2, 5O ZE 5 YTaz09 5k C SHG
BEZAT > TR, SH B EDFHISHIFFTORFEE TH D Z & DBHEND bt
ALy ME LB CHEBEROIRERMFMEZIE LT, FIRFHE, 430~460CfIir T
FERNAC LR/ L, BRIRRIL, 290260°CHHIT TRIKIC TR L, IREEILICERE
NbD T ENERINT, T, AT THRE SN TWAHET M (P2iam)) b IE
Ft (PAmmm) ~OFMEEBIZRHET 5, [2] Y HIX, @FEEERE O RIZ OV T
bk alT 9,

[Z%3CHK]

[1] Q. Zhou et. al., chem. Mater., 20, 6666 (2008)
[2] E. Kawai et. al., Script Materialia, 210, 114408 (2022)
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7p-N201-3 HEOMISAMIDE LHELMMAL WETFHE (2025 BHAZ RAFrY /SR 8AVF1Y)

Tunable Ferroelectricity in Layered Perovskite Oxides Ln2SrSc207 (Ln = La, Nd)
Kyoto Univ.!, NIMS?, KEK?, °Yang Zhang!, Tatsushi Kawasaki', Daiming Tang?, Shuki Torii’, Wei
Yi!, and Koji Fujita'*
E-mail: fujita.koji.Sw@kyoto-u.ac.jp

Ferroelectric materials with switchable spontaneous electric polarizations have attracted extensive
attention in the fields of material science and engineering. Recently, hybrid improper ferroelectricity (HIF),
whose electric polarization is induced via a trilinear coupling of nonpolar octahedral rotations in layered
perovskites, has garnered significant interests.!) In previous study, we experimentally identified the
presence of HIF in Ruddelesden—Popper (RP)-type layered perovskite oxide La,SrSc,O7, and theoretically
demonstrated the role of A-site cations (Sr/La) disorder in stabilizing its ferroelectricity.!?) In present work,
we further demonstrate that the ferroelectric properties, i.e., ferroelectric phase transition temperature (7c)

in the LnySrSc,O7 (Ln = La, Nd) system, can be systematically modulated by tuning the disordered

distribution of A-site cations (Sr/Ln). La;SrSc,0;
(a) I I I
Polycrystalline LnSrSc,07 (Ln = La, Nd) samples were | | | |
S [ 1 1
synthesized using the polymerizable complex method. i r : :
Following high-temperature sintering, three different cooling gl : :
=3 1
conditions were utilized, rapid cooling (RC), normal cooling Q[ |
(2] I
(NC), and slow cooling (SC) to alter the A-site cations !
distribution. The structural evolution and ferroelectric 300 4{;0 500 6(!)0 730
Temperature (K)
properties were characterized by using synchrotron
Nd,SrSc,0,
X-ray/neutron powder diffraction (SXRD/NPD), optical ©)  Polar AZ,am Antipolar P4/mnm
. . . o o (*)
second harmonic generation (SHG), scanning transmission RC 4> sc A i
S L oS
electron microscopy (STEM), dielectric permittivity, and P—F = Qa0 o o #0
4 6
hysteresis loops. = 0@‘3 Sr/Nd l 0,0
. = Oo¥0 o$o
In La;SrScy07, all samples adopt the ferroelectric 421am o N
. . S
space group, while a significant shift in the 7¢ from 400 K in w_j_ﬁi)% .’_T_J’o%

SC sample to 700 K in RC sample (Fig. 1a) is observed,

o o ) o ) Figure 1. (a) Temperature dependence

indicating distinct ferroelectric properties induced by different of SHG intensity in La:SrSc:07. (b)

cooling conditions. In Nd>SrSc.O;, SC sample exhibits a  Cooling conditions induced structure
diffi in Nd2SrSc,0O

tetragonal antipolar P4,/mnm structure, which differs from the Herence i AGImBey

orthorhombic polar 421am structure in the RC sample (Fig. 1b). The impact of A-site cations disorder on

the ferroelectric instability of LnaSrSc,O7 (Ln = La, Nd) is mainly manifested in the competition between

deformation and rotation of the ScOs octahedra.

[11N. A. Benedek et al., Phys. Rev. Lett. 106, 107204 (2011).

[2] W. Yi, et al., J. Am. Chem. Soc. 146, 4570 (2024).
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FESRRAWEM /A T v FE (CHA) Bil, BIERDERL L
RFES L UHAEF RS
Optical and Dielectric Properties of Hybrid Organic—Inorganic Perovskite
(CHA)4Bil7 Single Crystals
RRAX 1OM2)ATE &% !, B i, FE ARR' BO #='
Kumamoto Univ. !, °Yuki Maeda!, Hiroki Matsuo', Yukana Terasawa!, Yuji Noguchi!

E-mail: matsuo_h@cs.kumamoto-u.ac.jp

1. #S AR 7Y v MIXa 724 (HOIP) 1%, #EHIEIZ L D N R¥ vy v 7D
Fa—= I BRARETHY, Lm0 UV TBEELE T 52 L0, KBGO
BEANATON T WS, L ESITIEHE, %< O HOIP THFEMENIRE S, @i E M HOIP 1281
Z DRI E DR AU IR T 2 WP EICE B NMEE - T D 2 —J5, BERO R EME HOIP 1380
AMEREFRTH D72, Box 13 EREEG B HEOTER & EREEA RO 5 IEE RIS E
PE HOIP OFRRICEGHA TS, RIFFETIE, AT TF AL L LTy 7a~nF iy =0 A
(CeHuN, CHA) Z &A1 28BN T 5 CHABIL EiEi OB RRICHKL L7272, Z Ofk it
1L NERE, B X OEEDEICOWTHET 5,

2. FEBR . CHABIL Hihsa 2R ERE TEC I VIR L., R REZ7E =K U/ (ACN) (Z
60 °C TIAfifth., HimT 5 Z & THESMZBER Lz, 55 BEf I LT X BETREIC X
2 i e RSN 21T o 72, FLARITHOE X B (XRF) HIE. B L OREEEZ W= 2RE - s
BIEIZE 0T Uiz, S DICHRESZ 0 LIRSk LT, JEHKGHEICE 2N Ry v 7
WEZEIT>To, M2 T, BRI HONTHMR (P) &S (B) e A7 U AWEEIT- T,

3. R EEL : Figure | [(CHFEROEFEAZ/RT, 2 mm—<4 mm f DREE

O B NS D ATz, B X BRI O fE B ABTERAS AgBX,

JERARa T A A MEEEEARATFHEELTAEL, B 14 O 0H

B Bi MEH L, B0 ENEZEILL o TND D LA RENT, E7- 1 .
BEETD X A MBI ZEILNEIET 5 = & CRATTHEA R
TN D 2 ERNB BN o7z, ZERIBEHIPTCH YV L% Bt % £
Of S Ch o7, RFE - REHFNE L XRF JIEIC X /ST _omm __
DFETNE, B SR 20 O 3 S 2 M & i R —5a

TRUT, E7-. S AEYETRICIABE Y LCHV- ACN 28 AT Fig 1 Photograph of the
W3 DL RIE S, SRR A M, L, CHAdBilsinglecrystal

EEFFAREBA O Taue 71 v b & Fig 2 (IR T, Taue 77

2y EWBIRELIZANY RX Y v 7R F— (Ey) (T §m.

235eV THY | AHDEARIRATRE/R e —F v v THE T

ThdIENRINT, BOREH (afh) (CHIELZ S50

DR T, BB PEA—T s | BT

#BRILT-, 2 22 24 28 28 3
VL EDOFER LV | CHABIl X ARG 2 WL AT RE 72 87T Photon Energy, hv/ eV

G HOIP FERTH S 2 LAVRE Tz, FFRTiishm  Fig 2. Tauc plot for direct allowed

FEVE L FEAFEIC OV bl B TR TH 5, P deates Kabelkohton:

function.

BE LR
1. L. Jonathan et al., Polymers 14, 1059 (2022).
2. G. Zhang et al., ACS Appl. Mater. Interfaces 16, 53873—53880 (2024).
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DIV RBIE YD BRELS LA FIIVRAD
F—REHEICKIBEH

Study on polarization switching dynamics in wurtzite-type nitrides
via first principle calculations
Y- MR, BEX-MDXnHEt? OKEEMH 2 B!
NIMS!, Inst. Sci. Tokyo 2, °Naoki Ohashi'2, Takao Shimnizu!
E-mail: OHASHI.Naoki@nims.go.jp

W, TV EIRIT A4 R » R B EEORANLOEENEE > TVD, T
FC. EERE LTEBENTWEWER ThH-720, EFICEVEELZHMT S 2 & T,
REEDFHE SN D Z LN S[1]. ZD%, #l AIN B=IR CHEEBEME A BT 2 Z & bR
N2l Thabb, EFICEHWIEREZHFRE L, T a5 I35 @O HEITE 2 2 725
ElT, UV HAEE RO SBKEENFHE IND BN, SHOFEFICHREDORRZE
=56, PUER LHEMEETE L OMO~— U BINT D72 EOMEBIERFRMLETHDL EEZD
N5, EOMERRGFOEBIZIE, PUER e EORMEL XL T 2R T2 L, 2 EhlEdT 57
OO LT DVENH D, TOTFEOOESE LT, ZHET, ERILBFHIMNZ T,
HR A COMB A FEM L, THEERICE > THESNAIKFERLE., T77bb, vy
PIREIED c/a OEAGZR 03, TREHEENM: & BHACEMR L T D AREMEIZ DWW T ORET A ) T &
72[3]e AR TIE, £ 5 LIoFi e S ORI 2 C, SEEAEMERBUCEIT 2 X 0 3E/ 72
MRZERDZ EE A, AIN 22— L LIRS R TOOMKEREEN DWW T, R EFHE
IR LTIcs a2 & & Lz,

EENEEBERICESKEAT U Uy V2 LEE - FREHE Y 7 b7 Th D
CASTEP[4]% W\ - M EH B A Efi L, AIN 2 F.0 & A FERIRO b Ofs il 0B, ~
U —7 = — RFHR[51Z2FIH U7 EE RO B3 ek 3121 2. T, LST/QST #£[6] & NEB J4[7]
Z W2 i R TR D PBE = R L X — OFH A &2 i L7z, W% &1 AIN OB 7E 7V
TONMEEZFE L, LST/QST £ TOEBIRREDOM N 2 HLIIRF 21To 72, S 6, OfFFH
NIERBRIEE & T RS FR -~ NEB L0 M L 2 ZEIRE L BBIRRE & ORMICTFET S 1
LEMHEOHRM, Ot SR EIREOMEERMEL, OREME L ELZERE L OM, o0
L 2 SODOHEL EREE D RNAFAET HEBIRAED LST/QST I TOMH., LW ) #EA MY R4 = &
T, KD ER) S KR5S TICE D £ TORBOFEMZ R Lz, ABETIZ, 2h b okt
OfEREHRET 5,

AT SR 28 Ze it B ¥ [JPMXP1122683430] 0 —Bg & L C & S -ifge. &b T,
JST @ PRESTO #H ¥ [JPMJPR20B3] . H A4 ik B 2% - AL 0F 2 4 B) 42 [23H04124 55 L Y
24K011701\2 & 0 FEfs SN =i e &2 G b D TH 5,

51 F SCHR

1] S. Fichtner et al., J. Appl. Phys. 125, 114103 (2019).

2] K. Hasegawa et al., Appl. Phys. Lett. 123, 192903 (2023).

3] K. Hasegawa, T. Shimizu and N. Ohashi, J. Ceram. Soc. Jpn. 130 [7], 452 (2022).

4] S.J.Clark et al., Z. Cryst Mater. 220, 567 (2005)
]
]
]

1 o

5] C.E. Dreyer, A. Janotti, C. G. Van de Walle and D. Vanderbilt, Phys. Rev. X 6, 021038 (2016).
6] N. Govind et al., J. Andzelm, Comput. Mater. Sci. 28, 250 (2003).
[7] G. Henkelman, and H. Jonsson, J. Chem. Phys. 113, 9978 (2000).
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BWFEBRT OO vIILERWAFEEAMHO BB SR
Analysis of Electric Field Response of Ferroelectric Materials via Machine Learning Potentials
WK, WX&EW? ©(D)CHENPoyen', (P)igO HEEE 12
UTokyo !, IIS, UTokyo %, °Po-Yen Chen', Teruyasu Mizoguchi'»?

E-mail: poyen@iis.u-tokyo.ac.jp
With the advancement of machine learning techniques, machine learning potentials (MLPs) have emerged
as powerful tools for accelerating molecular dynamics (MD) simulations while maintaining accuracy
comparable to density functional theory (DFT). These potentials enable efficient simulations of large-scale
systems that would otherwise be computationally prohibitive using conventional first-principles methods.
However, most existing MLPs are primarily trained on structural and energetic information, without
explicitly incorporating electronic interactions. As a result, their applicability to the study of electric or
dielectric properties—particularly in ferroelectric materials—is significantly limited. To address this
limitation, a recent approach leveraging Born effective charge (BEC) prediction, exemplified by the
Equivar model" I, has shown promise in overcoming this limitation. BECs capture the polarization
induced by atomic displacements and thus provide a direct link between atomic motion and dielectric
response under an applied electric field. Incorporating BECs into the force field formulation allows MD
simulations to explicitly capture electric field effects and opens up new avenues for investigating dielectric

and ferroelectric phenomena in complex material systems.

In this presentation, we demonstrate the electric field response of representative ferroelectric materials,
specifically BaTiOs and HfO:, by employing MLPs. To accurately capture atomic displacements, we
developed material-specific MLPs by fine-tuning the pretrained mace-mp-0 model® 4 using datasets
generated from ab initio MD (AIMD) with on-the-fly learning via VASPP!, We then incorporated the
external electric force acting on each atom—calculated as the product of the BEC predicted by the Equivar
model"?] and the applied electric field—into NpT ensemble molecular dynamics simulations. This
approach enables the direct investigation of electric properties in ferroelectric materials, including
polarization hysteresis and the stress-dependent dielectric constant. We believe that this
electric-field-coupled MD framework not only reproduces key ferroelectric phenomena but also offers a
powerful tool for probing complex dielectric responses, ultimately offering a powerful computational
strategy for accelerating the discovery and optimization of next-generation ferroelectric and dielectric
materials.

[1]1 A. Kutana et al., Sci. Rep., 14, 16719 (2025).
[2] A. Kutana et al., STAM: Methods (2025) https://doi.org/10.1080/27660400.2025.2497254.

]
]
[3] L. Batatia et al., arXiv preprint arXiv:2401.00096 (2023).
[4] P. Chen et al., submitted.
]

[51J. Hafner, J. Comput. Chem., 29, 2044-2078 (2008).
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X BRI HEIEIZ & B SnTiOs DB B DR
Thermal Stability of SnTiO3 Probed by X-ray Absorption Spectroscopy
JERBESEET Y, BRK GRC?, KEK-PF?
(M2)BFH EKRER!, & R, BRI 7, Bk EH?2 FP HES
ISch. of Adv. Sci&Eng., Hiroshima Univ., *"GRC., Ehime Univ., ’KEK-PF.
°Shintaro Noda!, Nobuo Nakajima'!, Takumi Hasegawa!, Naoki Ishimatsu?, Yasuhiro Niwa?

E-mail: nd-shintaro@hiroshima-u.ac.jp

A YA BT S ZELE L7z SnTiOs (X, T4 Vlgh (PbTiOs) & RI%LL EoshikErt 42

S L Hm PRI TWHAN, L L, SP?IIE L S N3 W28, SnTiOs DA KIZIEL Sn
DERCIRRE D AEH 22 23 A H2 > T D,

ARWFZETIE, A VAT A NS Z AT SnTiOs DA Z . BERKIRE B L O 2 %51
ICE L S TITWV, XN HIEIZ K0 Sn OBVE EVEZ 514 L 7=,

1ICBERGIREE B L O] &2 2k S 7=
. B 4
RO Sn K WU AT M VAR, AA
VB — 7 O FILX—ALE T Sn D%kt ‘?3
J5 9%, SnO B L Sn0O, & DE#RIC & £
S00°C# # % 5 & FCIE S RIEOMERF B [0 300°C + 150 h
BEEETHS 2 ERbrok, T, Bl § L. 4 e
ORI LIS NG 300°CIC BT H B Z _
FERIOEVILELIZ £ 0 S (L S Snt~ Ref. SnO
EEAT D EBH LN T, 0 | l
‘ " . 29150 29200 29250
212 Sn¥DIFEDERR STz DD Incident Photon Energy (eV)
BF & =00 EL D X #RIEHT (XRD) /¥ 1.Sn K WA~ kL
B — %Y, 300°CTC 150 BERIBERL L 723k T T
BHE. HaE A RgM: (300°C - 24 Kffi]) T J ® 7 # e TiO, Anatase
L7z SnTiOs & Al DOFEfEEE L A3 5 D :.E | I v T SnO, Tetragonal
£
(3L, 700°C - 24 BERIOBERR CILFEME S | || | snTio, Trigonal
T, Sn0, 3 LT F X —ER Tio, ~ = .
z W Ty e o t24h
SEELTWB Z EbhoT, é . . T
2 Y 300°C * 150 h
FREL 7R FREBEMES I F S5 SnTiOs (X, By ™
‘ e ol 300°C + 24 h
IRZ I TIO @S T 2 — B RS CIRFE S e
10 20 30 40 50 60 70 80 90
IWTWDZ ENRHLICTRY | RO 2 theta (deg.)
JSHE LTHHISER 2 ME LN R 5, B 2. X #REHT(XRD) /R & —

[1] S. F. Matar ef al., Chem. Phys. 355. 43-49 (2009).
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KTa,-Nb,0; fEgh D EELREL Qo G DHEIE LA
Evaluation of electrostrictive coefficient Q12 and Q14 of KTa;..Nb.Os crystals.
REMERRIERRET, CM)EHE K&, 434 &2
Kyoto Univ. of Adv. Sci. E, ©Daiki Takahashi, Tadayuki Imai
E-mail: 2024mm13@Xkuas.ac.jp

[1% L ®1Z] KTa.Nb,Os (KTN) #lifalZERREXNH AR THONIZMWETH Y | M OmE 2L %
LIENTELRE, BREFIRIEN 2B EZ b6 Z Lnliffsh TinDd, KIN OEELR
WCRDERT, ZNEAPABEELEZ DHEREITRY . S HITEHPERNRIC L2 BT %iE L T
HBEEESED, PxIT, BEDRICEDEHTERNFET NA AORRICEIT 5 HEREHRT
boHI, BARNRERREEWONCTOIUNEND D, £, KIN AT 298I K 28
TFEREBMSE, ZITBEBEDROBOBZETHS Z LML THDI, filEl, FxiL)F A
DRI E AL THW W KTIN AZDW T, SNBSS INIC K DR DB L - THI & Z sh b iFERDOE L
5 EBRE On 8 H L7zB, ARF % X KIN OEBEERE On & Qu Z2HE L0 THRET 5,

[EER]KTIN > 7O Efl & FEHICHKEINZ7 8y ZIZXVRER#EZITW>D, 20T
2y ZICREEZNNT T, EHICINHDT 1y 72 LCR A —F —4% 4 L CHEREZNET 5.
NETT B B BT i~ DS REIRFE (T) 5> H+1°C £ 5420°C | F COFEROME 2 HE L ki L
72o KTN F» 7 %(100),(110) O FZHE L., A XTI & % 4.0 mmx3.2 mmx1.2 mm TH 5,
(100) ®F » 7Tl 1.2 mmx4.0 mm AT EZ 2T, (110) TIX 4.0 mmx3.2 mm O (110)H (& fif H %
M7z,

[ ] Fig.1 (Z(100)fi (2 Ao 8L 2 23T 7o BROFE B R OIR LR FEME DO Z A 2 7R3, it 355 B3R o
¥eyCThv, BT T. L D¥ETH D, Fig. 2 1L Fig.l 22HEH L Qn OIREEICONTE LD
bDTHD, Qull OV TITEHREERT D,
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& ISK 0.06 x O
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Fig. 2 Temperature dependence of Q12

Fig. 1 Stress dependence of Ay.
[FE] ABFEIL ISPS FHFF#: 21K04714 OB A %= F 72 b DT,
(2% 3CHK]

[1]. H. Uwe et al., J. Phys. Soc. Jpn, 38, 186 (1975)
[2] EiE i, 55 85 MG B P K Z 2R 2=, 18p-C301-11 (2024).
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Temperature dependence of piezoelectric properties of lead
relaxor-based textured piezoelectric ceramics

Hiroshi Maiwa', Yohachi (John) Yamashita'~
!'Shonan Institute of Technology, Japan, email address; maiwa@mate.shonan-it.ac.jp
2 North Carolina State University, USA

Piezoelectric single crystals (SC) have excellent piezoelectric properties, however,
piezoelectric ceramics are advantageous in terms of mechanical properties and workability.
It is important for piezoelectric materials to achieve high piezoelectric properties over a wide
temperature range, and it is also important for applications that the piezoelectric properties change
little and are not lost over the operating temperature range. In this study, we prepared the samples
by cutting oriented piezoelectric ceramics in different cutting directions, and evaluated their
properties and reported the results.

Samples cut out of oriented ceramics TX101 manufactured by QorTek Co. USA in the
horizontal and vertical directions to the oriented plane were evaluated. The horizontal plane is
strongly oriented to the (100) plane. In addition, by scanning electron microscopy, it was
observed that crystal grains of 5-30 um were arranged in the horizontal direction in the cross
section. Fig. 1 shows the dielectric properties of the horizontal sample. Horizontal samples
tend to have smaller dielectric constants. The piezoelectric ds3 constant has so far been
obtained to be 803 pC/N and 565 pC/N for horizontal and vertical samples, respectively.
The temperature dependence of the piezoelectric properties was determined by measuring
impedance, capacitance, and dielectric loss under automated temperature control. The
measurement results are shown in Figure 2. The present textured ceramics showed piezoelectric
properties up to 192 °C.

20000 0.20 350
18000 ——epaTRa(iz) 0.18 =t=-d31 (pC/N)
—— tand(1kHz) 300
16000 016 \
£14000 1014 250 e N\ N
212000 / 0125 2.0 /J/
3 [ 2 3
210000 I 010 § e
'S 8000 / 0.08 & g 1%0
iy .l
& 6000 / 0.06 100
A /T
4000 0.04
=l V4 50
2000 — 0.02
"]
0 0.00 0
25 50 75 100 125 150 175 200 225 25 50 75 100 125 150 175 200 225
Temperature (°C) Temperature (°C)
Fig. 1 Temperature dependence of the free Fig. 2 Temperature dependence of the
dielectric constant and loss tangent of the piezoelectric d3; of the textured ceramics.

textured ceramics.
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(0. 4-x) (Bio.5Ko.5) T10s—0. 6BiFe0s—xK (Tao. 97M0y. 03) 05 (x=0. 025, 0. 05)
DIRFERE, T - BEFHEEOBEKTTF
Effects of Heat Treatment on the Ferroelectric Properties, Average and Electronic Structures of
(0.4-x)(Bio.sKo.5) TiO3-0.6BiF e O3-xK(Ta0.97M00.03) O3 (x=0.025,0.05)
REAAESET!, #FK R, RA)l #wE !, 5 T& ", &+ mi!
Tokyo Univ. of Sci.!, Yasushi Idemoto', Hiroki Hasegawa!, Chiaki Ishibashi!, Naoto Kitamura!,

E-mail: 7225543@ed.tus.ac.jp

1L BHH SEH, m0Xa ) —iRE L BRIFREEREEZ AT 5 (BiosKes) Ti0s-BiFe0; 2371 H 41T
W5, L, RBEE LT, #ESEETHLITOBELRMEDNMET T2 2 BB T b b, S5
FETIEZ AL E T, (Bio.sKo.5) Ti0s~BiFe0; 12 Tax05 & Mo0s % i 4 O bt CREIVA X W 7= 50k 4 SPS % Al
THERLL 7238BHC W T SR ERERN E L2 2B LTV 5 U, KIFRE T, S56742%
FerEdGE A B L L Tas0s & MoOs DAL Z I & W7, £72, U N —7 =— LR 700, 750°C
(2B 2 WE - SREREREOFAM ATV, Y - EARIERAT 21T o 7,

2. B (0. 4-x) (Bio sKo.5) Ti05-0. 6BiFe0s—xK (Tag, 9Moo.03) 05 (x=0. 025, 0. 05) & &k L7z (LR,
25KMT, 50KMT), BEMIT Cu0 2%, R—/1 3 L% 6h(x=0. 05 DAL 9 ITF-7-, LT, SPS
BIZEOBERE L, U ANY —7 =—)L% 2 S (750°C, Oy, 18h & %M 700°C, 0z, 18h) TITo 72,
FyR XREHHEIC & W HOREZATV, ICP BT L 0 @B E R iz, Fiz, K
BEENEIC &0 AR 2R 6D SEM I R0 BEREIRRB 28182 L7, sEREREc DWW Tk PEE
ATV AN—"T WEFEER - FEBKOREKSE, F=2 ) —RE - HEBERELRE L, £
o g X BREHTRIE (BL19B2, SPring-8) <> HH-f-[I#7{HIE (iMATERTA, J-PARC) D7 — % L v 3
PIREERAT (Rietan—FP, Z-Rietveld) Z4T\ > Maximum Entropy ¥ (MEM) |2 & 0 & 741 2 M L 7=,
LRERLEELR MARXBETNZ— kb,
2 TCORBHIZERBHCTIRETHZ L3 T
TH NGO, ICP I X 28Ry
HrCliIE A B AR AGE D DfE & 7257z,
SEM 12 K 28152 & B EERIE D D U 72058
EARBELNTZZ ENS ot BhEEl

ETIE, VHAY =T == MREDE T B

FoTHFa U —iBED FROFERORIN Fig. 1 250kt LLas i =R E s 3
MO, PLED X D 2B O BER A 50T 5729, Rietveld 50 MEM &2 HWW T,
¥y« BAEEOBLAN DRE Lo, ZOREE, Ta, Mo BMEHMLY AR —T =—L2 kb &
HBEALT B Z ERbroT,

BE R

1) i RRELE, & Loim s, RORBRRER PR RE (2024).
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B SraAl0s KA/ Ny T 7 EZALV:
BaTiO; 7 L JILBIRDIEH & #5:1& FilfE
Structure Control of BaTiO3 Flexible Thin Films Using
Ba-substituted Sr3Al2Os Water-Soluble Buffer Layers
BAX' CM)BEE X&', R Hkk' BO #=
Kumamoto Univ.!, °Keishi Takamiya'!, Hiroki Matsuo!, Yuji Noguchi!

E-mail: matsuo_h@cs.kumamoto-u.ac.jp

1. #E | T4, ﬁ%7A4xm¢mm%7V%/7wm#*b%ﬂé¢f BT 2R
¢7V%VTWﬁ§%W%E%¥A/§@%%ﬂ%ﬁéﬂfwé 7v%/7w%*%%%ﬁ
OFERLTIE L LT, SiALOs DKL) TNy 7 7 LT2R Faag*ﬁi Wik R N E R A
B&%Vk»%ﬁéﬁt& Ny 77 EEKTEMREL TR v~—v— | %5?5?&%%
HanTWhaR —jim@@A/77Ekm@¢E®%%V/%/7# %3%@7v%/7w
%E@%L%ﬁﬁw \CE 2 DB OV TIIHA L NS - TV, AKHFSE mm£@7v
&7V BaTiOs BT v R X 2455 Z L &2 B s L. fEkHlEC i@%%mﬁ% S A HE
(Bay, St1-3ALO0s (BSAO)VKIAEME N 7 7 @ 2B AL, A/77E@%¥Eﬁ#BT$E@F%4/
&S5 WAL AT 3BT DUV TR L 72,

2. B . SITiO; (STO) (100) HfE db 2K iz, S 2 L —% —HEFE (PLD) LIk - T
ALO3/StRuO;3(SRO)/BT/BSAO/STO = &' % % 3 ¥ /L@ & i L7=, SRO IZEME, ALOs IXf%
#EThod, BT OFEEIZ200nm & L, BSAO OFEALIE x = 0.5 E LT, BERZICIRAKSEDZ &
TBSAO ZRfELCARY P AFrvmxt (PDMS) v— MIERE L, & 52 Pt EMAE Ay
% LT PYBT/SRO/ALO:/PDMS i v /R X Z2f57-. Zh Bmuiwr _ou\f BRI 5
A BEEE (AFM) #8122, X &EPr (XRD) IE. SR E s k 23217 - 7=,

3. R EEBL . ALO3/SRO/BT/BSAO/STO O
XRD /%% — > [Fig. 1(a)] 1B\ THEZ
BSAO & BT @ 00/ 5723 fEsd < 41, (001)AL
ML EXY Xy VEENE LTS D
L NVRENTZ, 55 @ BT/SRO/ALO3/PDMS
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BT 002
 BSAO 002
STO 200
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(b)BTISRO/AI203/PDMS

001
DMS £
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? XRD /% —> [Fig. 1(b)] Tl¥. BSAO O 8 4 § §

E— 21354 L. BT & SRO o 00/ Ji i 758 ! \m" .,/ e ./

(,EJJ é 2/1/71*:0 gjj‘\ H:i;‘z & L«C BT 7.7& STO(IOO) lhlllHl IIWMHHIMIIM
FEMICIEREER I L 7= BT/STO 1. 001 S5 in 1 70 80 9%
Z. B9972 BT @ 110 R ABHI SN, F 20/degree (Cu Kan

7= AFM #1212 > CT.BSAO B CTlIA T v/ Fig. 1. XRD patterns of the thin films of

7T AEENTERL S 1L, BT BIZR W T H R (a) ALO3/SRO/BT/BSAO/STO and (b)
rpgem (EMTEEME Ro=127nm) B"EHH BT/SRO/ALLO3/PDMS.

“Cb\é LERMER LT, £7-. CRIAMEEE
LV ERE L BT/SRO/A1203/PDMS 3779771 —T

zb Z> & 75:43”@ L7215 547 BT/SRO/ALO/PDMS 117 L 3%
TINTHY, F’Him“é ZENTER (Fig.2), 26 OFE R
I%. BSAO KEMEANN > 7 7l LTHREEL TRV, (001)Ed
Maf-o7-EFEo 22 v /L BT A BRSERS
PDMS #lff - Sz 5 TX TWAHZ L AR LTV 5D,

J4%Cld PUBT/SRO/ALO:/PDMS 7 L &% o 7 /LR & v /X
U H DTRFFHEIZ OV T HEZITH) TETH D,

BETHR Fig. 2. Photograph of flexible

[1]X. Jia. et al., Adv. Funct. Mater., 32, 2205933 (2022). BT/SRO/ALO,/PDMS thin film.
[2] Q. Wang et al., Crystals, 10, 733 (2020).
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Low temperature sintering of titanium-based perovskite oxides using reducing metal vapor
HibK O#E ¥, WE &

Tohoku Univ., “Akira Hosono, Takahiro Yamada

E-mail: akira.hosono.a7@tohoku.ac.jp

(5] 7 ¥R m 7 2l MUR{YITEECHETRFAS . K 1400 °C O @R BER T35
I Iy ALY FERRBEBSETIEREEBHE SN T B0, SEEEILE 72 RIEFEGE
22T, BaTiOs DJEMKZ & J& Na 785 THERL T 2 & 172800 °C T nB-EK L 720 | M
KL 95%\ZBEfE T 2 Bige & s L 7Bl [FEEHT BaTiOs SR -8RI ReG O BEXWMETH 5 PTC
Y= IR FENBRISNIZZ Lt AEEENMED TH DL EER BN D, A TIX
Z OBEREBI IR TS BARKIC L B a T A A MUREE~OBEE KM OEA L FHEE O
WV EILE LT, BEREXFBRIC CaTiOs & SrTiOs Z 3B/ L, 800 °C ff3TC 0.5 atm F2EE D m\ WS
JEZH Na & K, Zn ZAZKPEGEICH W - ERfER A @I 2,

[EZBRG] CaTiOs. SrTiOs, BaTiOs FyRIZZ1L£ 41 CaCOs, SrCO;3, BaCOs & TiO, DEEE /LR
AR A RKEH 1100 °C T 10 h BER L TERC L. B 6 mm OFERMRIZ —8INERT L7, §Ekl%
BN O~ AL, Na, K, Zn f ZHHSSMUDOBENL 72 ICELE LT, Ar R F CTAT &~
L ZGHILARER NI E AR, 600-1000 °C T 10 h f/FF L7z, mHIE ORLRD BB L 72 BERS AR O FH
KA T VX AT AETHE - EERE CRAE L, fifaiRE X BIEPHECRIE L, #kto
kWi A B AR BB CBIEE L. RmIE Lz il O BEUIRITIE 2 WE Lz,

[RER L EER] NaZZKH, 600-1000 °C THHE O Z 10 h FREF L TR BERE IR 0 A 175 B
% Fig. 1 {Z7”87, BaTiOs (X 750 °C, 10 h OBERL CRADNSERE 720 | FHRIEE 91%ICRE L=
—J7. CaTiOs & SITiOs [Fm# EALIC MR 2 2 L, Th T 7
#1900 °C, 1000 °C DBERL THIKIE LD 90% % Llal o7z, mi# 95 B» i_
FE R BERSRIIE AR Do L BAOYEKTHY  Na T A4

NG DEFE O —EAKE L, TIVBSEHOMISETT S &
FrHIVD, it E A O W B R BRI T R Bl B\ L) 2 1)
728, FRIETENED Na &5 DOVEH TR % BESE K M H BEfS 2 65 Sroen compact |
(R LT= b 2 B, =V v H AR ETNa &0 BBtk L g dn
ENTAEVEJE K 251112 T BaTiOs % 800 °C T 10 h BERk " Sintering temperature / °C.
B & HARIRE 89%IC T~ T — T, EIEMEANE L < KL Zn 7% Fig 1. Relative densities and photo

graphs of semiconducting ceramics

[P CHRABOEARPEASIR - baso7- 2 Lhh, @K obtained by heating  CaTiOs,
SrTiOs, and BaTiOs pellets in Na

ROIETCYED IR R MAERR & eI F G LIz EHERI SN D, vapor at 6001000 °C for 10 h.

HEE AFZEO—ERIZEM S (24K23095) DBIRLIC &Y FEhi S,
SEXHEL  [1]0. Saburi, J. Phys. Soc. Jpn., 14, 1159 (1959)., [2]S. Hirose et al., J. Appl. Phys., 104, 053712 (2008)., [3]HIEF-57 &,
5 72 B WA R TR 2 TR EE 16p-K307-2, [AISTHHN B3, ©F 3 v 7 ADOBERS, WHEEE (1995).

R
SrTiO3 A

Relative density (%)
[e ]
(=)
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7a-N206-1 BREESAMBEAKELMEES HETFHE (2025 BHAZ REFrL /(R &FVS5(Y)

DAV INLEDERERIEEMFELKT/ DAY
FFHRIEZ X v LR EHEERA
Molecular beam epitaxy and functional exploration of multinary compound
semiconductor nanowires on silicon wafer
EXERtEVE— OB BKRE
Hokkaido Univ. RCIQE

E-mail: ishikawa.fumitaro@rciqe.hokudai.ac.jp

AMFFETIZS Y 3 oo B2, Ga filifiE 4 V7= vapor-liquid-solid (VLS) #:12 & » T4 74
TEX XU VR LT GaAs 7/ U A Y 2R L LT -V EEEIR (ALGa, In) (N, As, Sb, Bi)
RdhZ R, TN OB ERREEDIEI &2 B IR —EOWFERRIC OV TR T %,

o & AL Z RIS E T AlGaAs/GaAs FRFEEIE TId, HELTE 22 87 AlAs tHVEA S,
THICHRT D EEEBRORINHER IN TN D, £z, ZOEREMICERT 550V IERTE
JEEFERNRAT LV GaAs I IE T THRV “IREIRIEREENTOND Z LD o T [1] E BT,
AlGaAs Z (L LT AlGaO &4 % 2 & T, KRR & niil 2l 2 i 2 AR ENES
iz, [2] AT, EEE LT 2 VA PRILZ ARSI EAHE T, BERFOELFEZ1E T
TV U HIROEIEERL I ATRE T d %, [3] — 77, MR In, V IRIC N, Sb, Bi Z3H AT % Z & T,
7 7 A AN —idfE R B T RN OB ERT R RAL DG D 5, N 2 A L7 GaNAs -
JUAXPDIE, BREEICEWRAETOERI L —F—=RIENELNTEY[4], &Sbli~T
FRERIEC XV T T v T a "= a RS LT [5] R EROKRE WV S IB L OB OEA
Tid, FpRZRTHEFTPELC, TNUICERT 2T REFHEORKLBZE SN TN D, [6]2 A
YF S VEANEEICOY SEERT ) VA YERENERSNTEY, 2 X e
98% Z 8 2. D @ WIS H LTV D, [7] IR T, IR OZ iR fEE#E & O A5 D
T, W RIR O L ARIMER A~ OFLR S AIREIC A2 > 7, [8] MLILINODRERT /) VA YIC
%14 % high-throughput 72 EAFERERHR S EA TE | 1213 15,000 KLU LD T/ U A Va5 & L
ToRERT B 2R BB PERTAf S L OSSR EHRFIERR-AT DA R BE SN TV S, [9,10]

[1] Zhang et al, Advanced Functional Materials, 31, 2104671, 2021.

[2] Hibi et al., Nano Letters, 14, 7024, 2014.

[3] Hashimoto et al., Advanced Optical Materials, 13, 2401933, 2025.

[4] Jansson et al., ACS Nano 18, 1477, 2024.

[5] Jansson et al., ACS Nano 16, 12666, 2022.

[6] Matsuda et al., Nano Letters, 19, 8510, 2019.

[7] Minehisa et al., Nanoscale Advances, 5, 1651, 2023.

[8] Minehisa et al., ACS Applied Nano Materials, 7, 21852-21859, 2024.

[9] Weeraddana et al., Advanced Photonics Research, https://doi.org/10.1002/adpr.202500050, 2025.
[10] Das et al., APL Mater. 13, 061116, 2025.

]
]
]
]
]
]
]
]
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7a-N206-2 BREESAMELAKELITHES HETFHE (2025 AL REFr /(R &FVFAY)

AYV—FLERyEVRIZKYBRRAIShT=
HBRNLZTT AlGalx 7/ T4 Y OREALERFHE

Polarization dependence of AlGaOx nanowires with white luminescence
observed via cathodoluminescence.
EXEEBEEL' HEXYEET®
A ®F', =E I’ A BXE'
Hokkaido Univ. RCIQE 1, Institute of Science Tokyo 2
© Hidetoshi Hashimoto', Takumi Sannomiya?, Fumitaro Ishikawa'
E-mail: hashimoto.hidetoshi@rciqe.hokudai.ac.jp

[1Z U] M-V LA 8RS ) U A Y (NWITENL - BRI - SRR & e B %
BT 2T A — L OBEEMAM B L TIFSE S LT DL -V EEER O LY 1 & XX,
R ] D R & 7o JEATERAECMA L) OMERRNE IS & 2 06, BRRAE & ATREIC L, FFICIET A A D Elk
BEALICA R Hifl e LCTHWBRS. & ALFLRD GaAs/ AlGaAs 27 -~V F v =)V ) U A Y&
KREKEEACT 5 Z LI XY, (ALGa)Ox AT SN D Z L3 HRE S THEY, (ALGa)Ox Fhik
WEAN L —F—Fhilc kv, 7R OMWEICER T 2880 AR e R~ T I L AR L
7=, [1] Al KERKERL Sz AlGaOx )/ U A Y OIRIEHENEZ, W6y iR %8 E 1 e
Y =R Ixy kA (STEM-CL) HIEIC XV FEMICE-n L 7o/ R 2 9 5.

[EBR - #ER] ST ¥ £ —MBE)EIC LD Si(111) M _EICE Al LK GaAs/AlGaAs = 7 -
/L NW 2R S 7. iliR&, 400°CTRARIELT 5 2 LI2 XV Bk ~T o iiE NW 245
7o, BESH) 4um, BHEK 400nm OH—TF U A Y ONFEREE STEM &L > AT A% kA4
A EETO CL HIEIC LV FHMl L7z, Fig.1 (2 NW OfilliZ 6 U I ELIZ AR Y (s-pol.) S H7= CL
ERE R A T FEIEIT 350~750 nm O FIHRNE R AR A W8T 2 ISR BN TH D 2 LR S
7. E7z,s-pol. FEMILT A Y HME THRVGRE CBURI S, F/ UA ¥ = /L ED(ALGa)Ox 7> 6 D
AN LEATHD EEZBND. RIS NW OBl LIEATICRE(p-pol.) ¥ 7= CL HIEHE
R TIL, 350~750 nm DRI TV A ¥ HLLEOFRVFEIE D BUHI S 4172, s-pol. & p-pol. DI
o TEY,NW MEIERGEEAT L Z PR TE 5. MEZIT o 72T N TORRH TRERO
DB S, WRITIKD TR —HETH D Z EPRB S 7.

350nm  400nm 450nm 500nm 550nm 700nm 750nm

-05 0 0.5
Beam position (um)

Figurel. Photon mappings for the individual polarizations perpendicular to the nanowire axis at
wavelength between 350 nm and 750 nm.

ZE 3R [1] T. Tanigawa, et al., Jpn. J. Appl. Phys. 61, SD1005 (2022).

© 2025%F [CRAYEER 09-002 9.2



7a-N206-3 BROELAMEL AUSLMHEES BETFRHE (2025 AHAZ RAF+ /SR &F51Y)

7/ DA Nh BRSNS TR OB L
EThEBBE LT ILO—RDEH
Mechanical properties of copper nonwoven fabric composed of copper nanowires
and its use as an electrode for glucose detection
ZHERILE COBE X, #H %2 ¥H RE
Mitsui Mining & Smelting Co., LTD, °Yasuo Komoda, Hiroyuki Kajita, Yasuhiro Shibata

E-mail: y komoda@mitsui-kinzoku.com

1. BHY
DL AARITBIRCNER . HEAEM~DISHNREZ SN D, BEL LTIIZHERLDONE X
BNAN, EICARSTVEEOL O, RO ORI > - RO L O H 5, A, Fx

38T U A Y 2R AT, RS ZHE L TERT 2 HEZ /A Lz, £ 2 TZOHETH
28T VA Y E M, REEPRE < ZEBOBOIR OB 2 ER Lz, 2 O
DI L . ThaEm e L TRRTOME 7 Vv a— 2 2R+ 28Rz T -7,

2. ER

FARRERAT TR D X D IR LT, PR E D 1 pm O
F U4 (K1) 2LV TREAT IV — /LIRS, o
DAZ Y —% 100X 100mm OFRUZGE LidA, $iF /T A ¥
EEILS W, 51 RIS, EBAEERE L, DI
JELTRRE L, Z20%, $#HUHH0 L, 2%/KFE-98%%E
FHEWRT 350°C TECMERZ M L7z, BT Imm T2EMR

M1. $#HF /04

= Lj:if\/‘J 97%?&)/)7‘:0 #H}}L'fﬁﬂiﬁ{‘j 14,& m VC\\\ tti‘%ﬁﬁ&i i'i. *ﬁ$ﬁ$t Fﬁmﬁ;}l.ﬁa)

(Mﬁ@?%oko:®%K%E@E%%ﬁ$&%%ﬁﬁ Bk
T e CHIE L7, RER OB & TR O FLIk & e | amax
HizFK 1 IcHET 5, (MPa) (MPa)
Zna—z2HAoOEmE LT, 10X50mm DX ST FeE s 2 0.385 0119
G0 H L, tite UCRIY A XOHROMS LA G i | TREESstE | 471 116

Lz, ZNha—2AofliE, Z7va—20bEi 4 HE Lz, ERBICEAMAmEmR, &LL<
T OEMAZ 10mmO O HEFE CHEKIZIR D K IR A2fio Ty ML, MBIZITAESHE
M7z, EARIRIZIX 0.1mol/L KEE(bT b U o LKV A2 o, EBRERTICH L7z 7 1 a—2
IKVER 2 PITE B Z OFEMRICH T L=, WIE ORNTIZIEAMRIZ 50mV/s T 0~1.0V(vs NHE)D &L
LT HEMEEMRY IR L ., SRR ZTERK S &7, WITEMMROEN L 0.75V(vs NHE)
2725 K Y IZBAL 2T, RN D EIREA 7V a— 2 OBLERIE L Uiz, SRR X
IROSIELY b RERBEREZHBHL, B —0EME LTENTHD Z EnbnoT,

© 20255 [CHAMEZS 09-003 9.2



7a-N206-4 HOOEIAMEL RSB LAMAR WHTFHE (2025 BHAS RAFr> /SR &AYF1Y)

BERAER EADBEEEK In0 7/ 74 VESIDER KR & AHEEL

Growing Periodic Arrays of Oriented ZnO Nanowires on Transparent Substrates
EMXE!, EMXFIFES? °MDFEHF FB !, D @AER 2
Shinshu Univ.!, IFES, Shinshu Univ.?  °(M1)Takumi Arai, Kentaro Watanabe
E-mail: kentaro watanabe@shinshu-u.ac.jp

[ R] BRIV B D BT OFEBAMEHZ 1T — %2 PZT AWV S 523, PZT 1X
Curie 5i(Tc = 350°C)LA_ L THEBEMZ K S 72D, FEEATL LIGEO L T OMEIRE DRI H
Kigun, 2 THAIE, AAR(1975°C)E < £ THEEMAMRE L, ML LY < Zli CHERFLMECoh
% ZnO 2 H Lz, ZHVETIC ZnO % EEE 100nm FBELLTFDOF 2 U A4 Y(NW)YRIRIZT S Z & T
TR A K& <BREMET D L WO FR[IEZHF TR Y . I bmmEEDEEBMR ZnO
NW BEHNIEN T EBISE NG CTE D, o, T X F v/ Au HIE/SI(111)HHR 2 ploR ek
& LT Zn0 IR 2AT 9 Z &IC X0 | BEHEEE Vaw > 100um2) 2O E - EPIC5E2E R L
72 ZnONW BSl|Za~T o= B % v LT 5 FEZ ML L, BICHUNRY V79 7 0 2 v
72 NW B D EHHb 2 S L7722, LAxL., ZTOTE X X v /L Au EIB/SI(11D)FEHUTEL, &
HARCAIEIR O KR LICRREN & 5 [2]1F 7>, 700°CLL LD EIRTIE Au IEABEE I~ A /' L— 3
YERIT, I TARPFETIE, Zn0 O B X X U VR 2 Al RE CEMWE I B 7o B AR
T % Sapphire(0001)EARIZEH L, =X F T ¥ /L ZnO £ / Sapphire(0001)ZE:AR F~D AR ET &
Z % VRIZ LY ZnO NW JEHELSI O RIS & O E RS s O Kb & 5772,

[ =Bk Fik] =76 L 7= Sapphire(0001)JEH7IZ Zn 2 DC A3 v Z ilE(Ar 43 /F 4Pa, i 90 mA,

2 min)f%, KR5H 7T =—/LALEE(500°C, 30 min), I O, FFHK T =—/LALEE(800°C, 60 min) T 25 =

LTI E X X /L Zn0 W Z TR L 7=, RIS Z O HbR A ZnO BiTBE{A Zn(NO3), - 6H,0 & (CH2)sN4y

DEEFVKEHITEAN LEP LT 95.0C, 3.5 ReffNE3 5 Z & T ZnO Wikl R 217 - 72, HIT

WUNERY Y 7T 7 412 K % ZnO NW EH D JE L & 5 A 7=, Sapphire(0001)5:#i 20> ZnO = &° #

X ¥y LR (3 XRD THHMi L. ZnO NW Bl ok dbEL i 1L EBSD TRt L 7=,

[FER - BRIARLE ZnONW Bl /| =% %3 % L ZnO 3% / Sapphire(0001)FAIZ>W\ T
Fig. 1 {2 SEM 14, [RIf&fTo> EBSD EWN AL~ v 7 M OB 274, Bl 4 Cll s i 4 B
[ATEL -+ [EPICELM AR L2 ZnO NW Bl S a7z, NW EEHI D JE I L DA T2 Bk~ 2%,

[BEE] ARFTEI LRI AR 7E(B)[20H02632] 4 & OSCHIRL#4 sl 7E B 0 B 23217 7,

BECHR [1] K. Watanabe, et al., ACS Nano 9, (2015) 2989. [2] B =, fil1, 15a-K307-9, IG5 (2025.3).
EBSDEER Zn

analyses. (b) EBSD crystal orientation map, distinguishing 90 deg rotation of ZnO crystals (c). (d) EBSD pole figures.

© 20255 [CHMEES 09-004 9.2
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Adsorption Affinity of Aliphatic Alcohols on ZnO Surface Determined by van der Waals
Forces Discriminates Their Isomers and Mixtures
School of Engineering, The University of Tokyo!, IMCE, Kyushu University 2,
°Jing Zeng!, Wataru Tanaka?, Yingkai Wu'!, Haruka Honda', Jiangyang Liu', Takuro Hosomi',
Tsunaki Tahahashi', and Takeshi Yanagida'?
Email: zengjing@g.ecc.u-tokyo.ac.jp

Introduction
Accurate discrimination of volatile organic compounds by molecular ~_~_~_oH 1-hexanol

sensors is crucial in various fields. However, conventional metal oxide

|

3,3-dimethyl-1-butanol
semiconductors sensors struggle to distinguish structural isomers like

¢

. . . . 2-hexanol
aliphatic alcohol isomers since these sensors generally rely on redox

o
I

reactions. Here, we utilized ZnO nanowire (NWs)-coated quartz 3-hexanol

crystal microbalance (QCM) sensors to resolve subtle differences of
4-methyl-2-pentanol

alcohol isomers, based on differences in adsorption affinity arising

238

. . 2-methyl-2-pentanol
from van der Waals forces with ZnO surface. This approach enabled P

isomers differentiation and mixture compositions identification at Figure 1. Chemical structure of hexanol

. . isomers.
room temperature, demonstrating the potential of nanostructured
16 T T T T T
metal oxide surfaces for high-resolution molecular recognition. " Ihexanol 25 ppm
ﬁ 1.4+ 3,3-bimethhyl-1-butanol 25 ppm —
% === 2-hexanol 25 ppm
Methods 121 = 3-hexanol 25 ppm ]
E === 4-methyl-2-pentanol 25 ppm
. . g 1.0 ,_“ 2-methyl-2-pentanol 25 ppm e
ZnO NWs-QCM sensors were fabricated via a hydrothermal method g ‘
208
&)
to detect aliphatic alcohols with varying carbon chain lengths and T 06
. : : oS4
branching structures. The adsorption capacity and desorption kinetic g
z 0.2F
were analyzed from QCM sensing signal. The adsorption behavior, 0.0 T
00 1750 2000 2250 2500 2750 3000

—
%

molecular affinity, and effects of carbon chain structures were Time (5)
Figure 2. Normalized -AF of ZnO
investigated by GC-MS, FTIR, and DFT calculations. NWs-QCM sensor to hexanol structural
. . isomers.
Results and Discussion e
' ; l-he;(anol ' ' I
ZnO NWs-QCM sensors were employed to detect hexanol structural ~— § 14f — Loyl il Ll <14 |
=== 2-methyl-2-pentanol : 1-hexanol = 1:1
. . . . . U;‘ 1.2+ === 2-methyl-2-pentanol : 1-hexanol = 4:1 -
isomers (Figure 1). The normalized desorption curves exhibited g 2-methyl-2-pentanol
=
jon
progressive increase in desorption rate with increasing alkyl chain =
e
branching, indicating weaker adsorption affinity (Figure 2). Based on X
<
. L . £
experimental characterization and DFT calculations, we proposed S
that this trend was attributed to reduced van der Waals force %00 2000 2500 3000 3500 4000 4500

Time (s)
between branched alkyl chains and oxide surface. The successful Figure 3. Normalized -AF of ZnO

NWs-QCM sensor to binary isomeric

identification of compositions in isomeric mixtures further .
mixtures of hexanol.

supports the consistency of the proposed model. (Figure 3).

© 2025%F [CRAYEER 09-005 9.2



7a-N206-6 BROEGAMELAKELIHES HETRE (2025 LHAZ REFr/$R &FVS5(Y)

BEMBIEMERZAVN I 7 VTILIO—ILAEEEAIZEL S
7 I UEERERER
Discrimination of amine structural isomers via van der Walls interactions
on basic oxide surfaces
RKRBEL' AKERBRZL CM)EER #MBA', HAf' @R KRB
& #WC ', XK@ BB 8 TE' YER
Dept. Eng. Univ. of Tokyo !, IMCE, Kyushu Univ?, °(M1)Hiroaki Takahara!, Wataru Tanaka!,
Takuro Hosomi', Tsunaki Takahashi', Haruka Honda', Jiangyang Liu', Takeshi Yanagida'?

E-mail: takahara-hiroaki861@g.ecc.u-tokyo.ac.jp
1. &S
FREMEARET I 13k & 7250 8F TIK <
STV DOR, ZO—FIZAEKICE > THE
ThHDHZENMBNTND, TD72D, T 3
I A T R - R ATRE 7R RO B
TV, TNETIZ, AEMER—2 DA
TUHERMALIZZET I 2 OB ERL
ENTVDER, ZHHDE P ITM DK L
FATE RN E WD EDN & > 1=, AHFFE TR,
WS R T ) VA YL T 5

)
CHE

sec-Butylamine
tert-Butylamine

o
»
T

O <
N
T

Residualj
Ratio

Normalized (- AF (Hz
o
~

A2 QCM WA Y EBE L, 7T LT op__l_____l_____ISminl| |
< v ORERIENR 3 OBHNH LT, 0 250 500 750 1000 1250 1500
2. EBRFGE Time (s)

QCM #EAR F T KEARIZEY ZnO F /U Figure 1. Normalized frequency shifts of the ZnO
A Y& ESE, 0%, JRFJEYEFRE nanowire QCM sensor in response to 300 ppm
(ALD)IZ LD WO BLUINIO Z kL L, 7 butylamine isomers.

) UA Y REOMRIEEZHIE LZ, 61 1

72 QCM k% & T, n-butylamine, __ - ° —o

sec-butylamine, fert-butylamine % =1 4 = 0.8f WO;

300 ppm T 10 ST L, #6310 Mo 2 *\\\\\\*\\\\\MP

e 21T 5 RIASE %1772 > 72, x 06f ’\‘\,

3. MERLER S 04f 7nO

ERL L 7= =F8E0 QCM kv 2 W T, 7 goz—

FNT IV REEORBE R EE=2) &

%;ka:%\\ %%ﬁi@%&:;b\%\ g&@ﬂ: 0 — 3
M KOV HAEE ISR 2 BHE 70&E mine \arn \ar\

W OMBLEE S AU (Figurel), WS IR O S KB I n—B"‘W\a seC‘BUW xe\’\'Bu,oJ

HofeEz 2 1 & LTHRE L. BBERAAAR7 Y Figure 2. Residual ratios of n-butylamine,
5 5 DROMAMELIRAFE L UL TEFR LIZ  sec-butylamine, fert-butylamine on WOs, NiO, and
&2 A, WOs Kifil CITERMEAMIZKE 27 ZnO surfaces.
TR BN o725, ZnO & NiO R ifi Tl
B 72 50 IR AT IE DS HERR S V72 (Figure2), WO [IR MMM R & <. BEAE S IC L v 2ToT
RV EBSRET D0 BAAEISEVR R bR o b BEZ BN S, — 5T, ZnO & NiO
RETEEMETH D720, 7 I AL OBEEMEAEERPN NS <720 | RBERENIC 5 F R
DT 7T NI =NV AHAEERAPRELS FLH LI EHE I D, n-butylamine [FE SR,
sec-butylamine (/78K tert-butylamine [ZERIRICITV LA E TH D . Z OFEWIZ L D B LW
i & OIS ENT D, MRE LT, BikmEim & OMHE/EMN ORI T n-butylamine>
sec-butylamine >fert-butylamine DNA L 72V | Z OHR A FRAFE D ZEIT KM ST 2 & PR STz,
AR, PERD RO AAERNC IS SR PEm By & W) TR B RGO ER & 1TRR D |
(77 T NT =)V AR AN EED < RS &0 98 LOEBIERIE 248595 b 0T
D,

© 2025%F ISRYEE S 09-007 9.2
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© 2025% ISRYEES

ESRBIEMT /747 7LA14 QCM U HICKHITRTILEEED
Discrimination of Ester Isomers Using Metal Oxide Nanowire Array QCM Sensors
HABRL ', AXBEI? AKXEBH°
OM2)FHEFE ', MR, X2 mEEC ', Ehi Y, BT, WEm e

Eng., The Univ. of Tokyo!, IGSES Kyushu Univ.2, IMCE Kyushu Univ.}

°K. Fuse!, T. Hosomi', Y. Tsuji?, T. Takahashi!, W. Tanaka', J. Liu', and T. Yanagida'?

E-mail: fu-kotomi@g.ecc.u-tokyo.ac.jp

[FRBELVEM] BRETOMBEMEARILEY 2B - 35T 5
SFE P ANEEER ZED TS, SRR EEk % V-
RO i, BREERE < EAKICEST 25T, oF
DOREBCSRE R L T2 P 21T, RFEEH OB &7
THZEPHREETH T, AR TIE, BVREZ G 2 0EER
¥ F 7 T4 X7 LA ZRAV, REFEFEEDODT HIRENRGG O
Wi E BTN G2 DA LT 5 2 LT BRaEEA~OIGH
DHIRFE N D = AT )V EMEAR O BB BT ED BRI AR T,
[ERERAE] QCM OKEETF~ A 7 v/NT7 ) EIZ ZnO F
JUAYEREESYE, S5ICEOEA LY ALD (R EHERE) 12
£V SnO, 7213 HIO, TRAICHE T 2 Z & T, RnOEEMR(L
WRENRR D 3O T AL AR LT, v Ty
T & UTRFBBH DR D 4 FHOT AT VAR L, E ORI
EXFEZ TN L7-, F72 FT-IR (RAMYIEIE) B L OE T bFatH
kY, Ko TREDMRHT 21T o 7=,

[(BRBIUEBR] C7 = A7 /VEMEME (Fig.1) T QCM HIERR
BHER LI L 2 A HES T O DE D01 £ 0 b R
DR EZVY (Trouree (Fig.2) DENARKE V) Z EVHB LT, AU,
EHHRNEIC BT, T F U — @RI LA O 5 #U A Rk
INDIDTHD Z EREAEFFHANSTRINTZ, EHIT, &K
[fi % SnOy /21X HIOERi L7=F/ UA YT LA QCMIZHEWT,
BRI OMBERB) OEWBIER L, 1 (LA TFIVEZHT D5
PERIZEB W THLOE /3 23R K 0 BB/ & 7 BUBERERT 23 7. &
iz (Fig3), Z OBIEEMHO7-DIZ FT-IR JIE &2 1T - 724
B 2T L ORERERITIZ N LR =LA FE KR 5 B A

\H/O\/\/\

Fig.1: Chemical structures of
pentyl acetate isomers.

o™
Adsorption Desorption
o—— ester flow
E i T70%rec
. : Amadsi
S \ :
£ i
£ i
< < AMygyges
Time (sec)

Fig.2: Time-dependent adsorption
amount of a typical ester on a
nanowire array QCM.

200

’a E SnO, ]
O 180} -
2
S 160 §E .
2 1401 1
F 120F E .
2 o0 o o
09@%@%,&@

Y UYTN
Fig.3: Trouree values of pentyl

acetate isomers obtained by the
SnO; nanowire QCM.

B 550E] &, EESREA A AIENT D [BRWIE ] ERTFEET D 2 &V LT, BB
IR AT D . ZnO L L CRmMERBA A B E O/ S MO BRI BT M5k
] DEIENRKREL ., IS TEROBRNCERNTHS Z ERRBR I,

09-008

$E86MbAYEZENFTAIHRS HRTRE (2025 BPAZE RAF vV /IR &AVI1Y)
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7a-N206-8 BROEGAMELAKELIHES HETRE (2025 LHAZ REFr/$R &FVS5(Y)

FT/94¥%F7 LA OAMITEITESE/ TILRVORIGEIERDID
EOVREZFIRALEY FSRESFOHER
Discrimination of citrus flavor based on gradual adsorption of monoterpene
reaction byproducts on nanowire array QCM
RABEL ', AKEEHH?
OM2)BI{E =i ' #R WAL FE BA' B IE' HP H' BE @S, UE @
The Univ. of Tokyo !, IMCE, Kyushu Univ. %, “Kiori Sekine!, Takuro Hosomi', Haruka Honda!,
Jiangyang Liu', Wataru Tanaka', Tsunaki Takahashi', Takeshi Yanagida'?
E-mail: kiori—sekine@g.ecc.u-tokyo.ac.jp
(BERBLVEM] SARRPERTEIC WO TERBMENT OTE 2D 5 T 2 BRI BN T,
Wt L Th 5B RGRAD FIRE 2 oy Fidik B o P AR STV D, ARREICIHW T,
TOFREL RILKFERE L LICBFERDO TR VT E2{ToTWD !, 20, ikt
&0 EBEZGRANZAT O 72 0IZiEL, BREEFRIM: & IRAGKBBREFEBIMEOV G R b s, Lo
— KAy F Rk T E R AR I N S — 7 T RIESUSTE~D A EA/ N SV ik
KRFBEHOMBIIHETH 5, AWFETIE, KRB F~1 27172 (QCM) o HF v 7
(ZERILHEN T U A Y &G LTSS Zn0 -/ 7 A4 ¥ QCM Z W=k v 7icky, 4
PALKFE B 2R E LTcy b T AFDFOMBIIHRS L, £o, —5HOT /) T A~ TiE
T U A Y RESUEDORIVERD D OFINCTF LG L TNDZ LW LN LIEeo®ET 5,
[EERAE] KEEGHIEIZL Y QCM F v 7 BICHHE S Zn0 T/ VA Y 2B LT, ¥ b T AFK
S EZ D TRWFICHH SN DT A DHIFF7R5 % Hifiidh ZnO 7/ U A ¥ QCM (T 4 45 [F]Hk
59 WA R & RKUT 11 o HIRET D MBEREN SR o8 v v T a T, 7o, HAZ R
~ 7T 7EESHT (GCMS) & aR#MrEE (FTIR) TRV v 728 WA - BEERcy
DEMEEAT > T,
(BRELUBR] HGonltwr s LT, W&
K TIHOE IS % 100%E LTHISE L, 20 80%1C .
TUIRENE LR 2R EE L LTl 5 2 & T
BUHISEDSLSL LRV BRIESINTHLLENI T T
B FICIE LI e I L7, £72, GCMS BETY o}
FTIR % VT - BERR Sy DEMEZAT > T2, & b ‘ QCcMm =
AFEN TR 7272 72 B e B VIR DL By T EE /\ e

ZnO Nanowires

013, D5 THEROIE S | @A~ A& OBLEISIC Cliris R
Y A U7 WOV A @EALAIBAKSE SR 351 B RUGE 0 . .
R DRSS T DD VTN K> TAHEL D = LA - | -

I L 7=,

[££3#k] (1) Genva et al., Int. J. Mol. Sci., 20, 3018 (2019) Figurel. Schematic diagram

© 2025%F ISRYEE S 09-009 9.2



7a-N206-9 BIOEGAMELAKS LB RS BEFHE (2025 BHAZ KREF+Y /(R &F51Y)

KFE Pd BRICE T HEXGERERBD O
Significant Decrease in Electrical Resistance of Palladium thin films by Hydrogenation
RABRREREE CM)ithE #%a, JIEA 3HER, ER R
The University of Tokyo “Yusuke lkeda, Takuya Kawada, Yuki Shiomi
E-mail: ikeda-yusuke516@g.ecc.u-tokyo.ac.jp

KFEFI—Ar=a— I NMRIBT L= RXLF—Fx VT L LTHERESNTEY . EA
ALAZ AT To R TR R ZH I 2 > THEWD DAL TN Do MBI~ DK BRI, K8 % 58 ]k L
BRNORANZEET 2 FB L LTHER TH D, Pd XL EOKFEE RS 5 M 724 R E
Th Y, WEaEFER L OUKHERIZ X 2O Z e ST b, KH#EL Pd IZBIT 2 EREY
WCEBT 2L, %< ORATHIE CIIKELDOEETTIZfF > THORE OIPUE O R HE ST
BY . KEFRARKFMCTECIERMBIZLDEFBEDOHER R ENR—RNTHL LRBINTND
[102]_

AR TIL L KFEWIRIZ A D Pd EIEOEFIE(IZ DWW T GBI OREICE R LIcEREZIT 72,
Pd MR D RKIEIZIE DC A8y 2 U o Zika Fl Tz, Ar KUE 7.5 Pa DS N TH T A FER B HUR
L7z Pd 128\ T, KFRITHE D — MEFLOZ b Z =R THIE L7 #55R % Figure 1 12R, KFE
IRFEE IS — MEFIAHIN L2 R E < L, ZO|PUIIEEICHET L L0 HIRDHEW
MBI STz, Fo, BPUITRIEE R ET 2 2 &L B BT o 7z (Figure 2), AHERIE,
EEADOKFE L o —ORINERE R RICHF ST 52 el s, Y HORE TITH RO
HNZ DWW TR Do

100+
80t =
Py =17.5Pa |00
60 80t
— . —_
1300
& | H,3% +Aro7% £ 2
g T e 7
X 407 {200, &
" o L
o % 40
20¢ {100
20t
of ‘ ‘ . : 0 ‘ . ‘ ‘ ‘ ‘
0 200 400 600 800 0~25 50 75 100 15.0 20.0
t(s) Par (Pa)
Figure 1: Sheet resistance and corresponding Figure 2: The change rate of resistivity
rate compared with the final resistance as a versus the Ar pressure during sputtering
function of time. deposition.

[1] Eunsongyi Lee, Jun Min Lee, Ja Hoon Koo, Wooyoung Lee, and Taeyoon Lee, International Journal of Hydrogen Energy,
35(13):6984-6991, 2010. ISMF-09.

[2] XQ Zeng, YL Wang, ZL Xiao, ML Latimer, T Xu, and WK Kwok, Journal of Materials Science, 47:6647-6651, 2012.

© 2025%F [CRAYEER 09-010 9.2



7a-N206-10 BIOEGAMELAKS LB RS BEFHE (2025 BHAZ KREF+Y /(R &F51Y)

TINEERBICE YRRIAEESHBZEY - BESDEPtF/ I—bKFEVY
A High-Yield, Low-Variability Pt Nanosheet Hydrogen Sensor Enabled by a TiN Adhesion Layer
RXI, OM FH#HEH, SRR NHE
O(M1) Shumei Ui, Ryo Toyoshima, Ken Uchida
Dept. of Materials Engineering, Univ. of Tokyo, E-mail: ui@ssn.t.u-tokyo.ac.jp

[BEEHLVEB] 2B T /2 —FNSITEDS TR 7, RO LA REZ W=
VTR E | #EOBHLW AL E TISANIFRRSND. Fox T EIL, BEOKELZZ T TICER T O
KFBEMREATHEZR PINS B V2B L CE72[1]23, SiOx E Tl PINS O A MENE2]728, AuNS
TH ChHT2T =— XD B I 2EOMEI[3]23, Pt ORFUKIZES B Y B EBOK T 244
TR TE e oTz. Al ZOfE%E PYSIO; [l ~DE & EF IR T 22 AT, 5
HEOMEHZIX, AuNS OEFEEL TOEBBINHY, T D48 B ~OIH TN 2[4
HEALT X (TIN)ZERATS. TN OF HW/TIN H L w/o TiN)ET =—/LDF H(annealed $ L< I as
deposited){Z& % PINS B FFEDEWVERME L 7.
[EEE&AE] Lo H1F Si0z (300 nm)/Si FEK_EIZ TIN 3 nm)Z# 7 &, Pt (5 nm)& 12 L7, Cr (5
nm)/Au (80 nm)% EEAREET D 4 umFABIEE L, ANy ZY T /ffﬁkﬂ%bﬁ T T EITEZEFR R
T 500C, 30 537 =— /L L7z, T/ A% N PRI CRIZE L RIDSUS L DR O A 6T B AL =R 2 it
LTz, et o —MEHp,, KFBISEFHEZTHIL, ISEORERTFIED R~
[(#EREEE] W/TIN Tid PINS ORISR AHIVT B ihEEIE 100% THY, w/o TiN D 79%735[H EL
7-. Fig. 1(a)lZ PINS 240 BliX], Fig. 1(b)iZ PINS B2 W p & 58 ONF X CT/RLT=. w/o TiN Tl 7=
—MZLDpEXDIFEOEAMIRLI 7T, wiTIN Tlips SIS FL, HEOEFBIML L. TINHRAIC
Ko TT=—/MZLD Pt BEESIHISNATZT Tl datEnsm 3528 T, p K FEIEHOEDK
WU R ST LB ZABNS. Fig. 2 IZ1& TIN JBZAFA LB DK (100ppm)iZ k9 DI E (AR /Ry)
T, T=— VBTG A (@)E T ==V E T AOICOWT, ZNEN 4 DD IOV TR
L7z, 72720, Rold/KFEZFERMEROIPUE, ARIZRNOLDIPIO ALy ThDH. 7=—/LICLV A
DIZHOEDMEIEL THDBZEN D, ZIUET =—/i2kd Pt OfE SR IO AP ) 23k
LB Z LD, EEE, XREIPTOOAESIEO R EE (11 mH~OE A EREINT. £z, 7T=—/1X
STSBEDORESIE T T 503, INEHEDHEMTHI L0 MERRIITZ. FiRO PINS R TIL O O
AR E Hy ORBRERE D EZY, - OEPUER R 2[1]. B HIREEE OB, KFED
FOGIREEDS Pt DTS E S TRRDTD THHEZZ LD, T=—/VIELOLGAX, (111)EHUSD
TR R COBWIGE N DI, T=—/LADDEAIT Ti 23 PORLR~ILHT 228 TR E U DIHE I
XDHEG N LIZZL T, IWEDIR FESEEEDN ERRLNZEEZ5N5. Fig3 IZi% TiN Z4f
ALT =— /%7272 PINS B OKFICE O EARFMEZ R, TN Z4 AL7Z PINS B3k
KHDKFE (0.5ppm) ZFRH T DDA 7RKEZFF O Th AT LRSI,
(FL&H) AHFZETIL, TIN O ALY, EWAEEOLKIES S EE W35 PINS Eo PO fERLC
LTz, B ORERT 2 S a M, KBRS FTRE 72 & P ERE T A4 32,

BiEE: AAFZEIL IST-CREST (JPMJ1912, JPMJCR22C4) I L UY COI-NEXT(JPMIPF2202) D 4% % %%
Jie. Fle, TAARBEO L, SCERYE /7777y b r— L) F¥E GREE
5 : JPMXPO9F21UT0042) D344 51T T, HRKFE HJehmH SCR IZH W THEIE S 7.

[1] T. Tanaka et al., Sens. Actuators B, 258, 913 (2018). [2] P. R. Gadkari et al., J. Vac. Sci. Technol. 4, 23, 1152 (2005).

[3] T. Kato et al., ACS Sens. 9, 708 (2024). [4] M. Y. Kwak et al., Thin Solid Films, 339, 290 (1999).

T
H|n

(b)

L 100, =) tmosph

_ - 0 Es ppm _5;9" ; [ atmosphere y=0. 154)(0 2901
§* '5;-0.2 r ° ; e 000 ~ 3
© - ©-041 2] F -
@ c S 01 -7
5 - G-0.6 o
8 % Q. F
o - 2-08f g 001k 30=0.00934
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Fig. 1: (a) Schematic of PINS Fig.2: Responses of four PINS sensors Fig. 3: Hydrogen concentration
device, (b) Variation of sheet with TiN adhesion layers to hydrogen gependence of response of an
resistance of Pt NS’s. as deposited (a) and annealed (b). annealed PINS sensor with a

TiN adhesion layer.
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7p-N206-1 HL6EIE MBS AT LAHES WETHE (2025 WA RAFr> /(R &FVFMY)

T/ BREFFY FO#EE L ERARR
Photophysical properties of nanocrystal quantum dots
RREW ®ABE
Kyoto University, Yoshihiko Kanemitsu

E-mail: kanemitu@scl.kyoto-u.ac.jp

2023 FED ) —~UALFEEN &1 Ky FORR LG 12X Y M. G. Bawendi X, L. E. Brus X,
A. L Ekimov [KIZ 5 % B L7z, mEZHEE I & O Efli7EE 2 H U il FiECIEfcx %
T RERIC AR Yy T4 R YToHNT, T/ fdIEERNIIBER I VW ERTHY | £
NEFALTEL ORFBEONEPTONZ, FIT, OOV LDDF /iffdh 28I - it
D EHUEAR OEAT LD . T/ S O AR R RHENR I BT e o 72, 1980 (EROBFFETIE, 7
J FE s DO RE RN A BT D720, ZDIRBMOZZ AT O TE T3, 1993 D& v
MYz a AEORFE [1] & ZD%OEROHEAIT LY | 1T 100% OISR IUFEN T
Blaiv, T/ RmOICHICHSENEE -7, Lo, T/ EmOERICHIZRBENTHY . EFT
R AR L ZOKGAEEN LTt =— 7 RICHZRHAT 2 LERH D, Fxid, /T
fL & BRI OIMIE N FRBEOEANEE TH L EEXLTND [2,3], HTIE, T/ e
Ry MIFEORELZIRY 2220 5% OISHEE~OHIF 28~ 5,

[1] C.B. Murray, D. J. Norris, and M. G. Bawendi, J. Am. Chem. Soc. 115, 8706-8715 (1993).

[2] K. Nakagawa, H. Hirori, S. A. Sato, H. Tahara, F. Sekiguchi, G. Yumoto, M. Saruyama, R. Sato, T.
Teranishi, and Y. Kanemitsu, Nature Physics 18, 874-878 (2022).

[3] H. Tahara, M. Sakamoto, T. Teranishi, and Y. Kanemitsu, Nature Nanotechnology 19, 744-750 (2024).
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7p-N206-2 HL6EIE MBS AT LAHES WETHE (2025 WA RAFr> /(R &FVFMY)

I-VIE$EREF Fy FD 3 ROFEFERFRE
Third-order optical nonlinearity in II-VI semiconductor quantum dots
BRAKTIY FREKRLI? O\l XY, i BER? ¥BEH BiL'TH EX?L & K&!
Osaka Metropolitan Univ. !, Konan Univ.?
°Dai Takayama', Masahiro Nakamura?, Masahiro Shibuta!, Masao Ichida? and DaeGwi Kim!
E-mail: sf23507x@st.omu.ac.jp

mEFRIAASICTRBN T, LBEOEm#EE - RES(RITEERFETH L, KoKy
U — 7 OEBIZIL, @mdk, REEOTZOIZ, MEFENOETENHTEL8HAL v F
TT A ZAPRARTH Y ZHSITIERE BRI FISE Zm I MBI LE L Sh T 5[],
HEEREA Ry ME Bonm YA OIS v U772 3 WOTHICH LA b 2 & THERHY
mrx—HEiaf L, TALFEF] & LTOMEZRI2, ZORBFHLCADHRICELY, &
T Ry MIMD TRERIFFENFREEZ R T Z ENHFF SN TWA[3], &1 Ny hOIERIEL
FRMEDOEERIT, EITRE)FIRE DO RITER T 5, 2 EALET MITEWT, 3 IROIEBIVESL R
AOVHIRE IR (2 BT 5 Z E N HNTWDA], & Ky b TiE, &1 & EALOEBIREEN
PENZEMICE LA HND Z L TEHRVESVEA L, R E L UEER FRENE L KT 5,
LinL, &1 Ry A ARIERIE RIS G 2 2 B DV TUE, RISRFE 72 B A5 &
NTELT, ZOWEREIROMRIIL, IR TT A 2SI - BHELRHETH S
[51

ARFFETIE, U-VI BEER R T Ry b O 3 WOHFIBIFARIEORHI & T DY A XAt %%
MEENZ RIS 2 72012, KEAERIETIRR L7c ¥ A X D572 % CdTe, CdSe, CdS &+ Fv D3
WDOIEICIESZ H D% Z-scan I EZ W THE L7z, ZORER, WTNOET Ry MZBWTH 3
R DIERRIEN FHRFE DO PEREFEEL Im O/ 1E, BT Ry POV A ZHRITHED, Fy FOFRREICIE
IFLEHI L CTHER Lz, ZHUd, A RO KIZ X - TR R ENE AN L2 E2RIB L TN 5D,
L2y LHLBRZRVLNZ S 12, CdTe TIERIAE 3.4 nm, CdSe Tl 1.8 nm Z57IZ Im y®/a OEREEFA L |
ZO®HBAOT B L0 )RR SR Oz, ZORFEERET S0, CdTe &1 Ky MMIoW
T, BRI - FEHEANRT FIVB X OFNMRMRE T v 7 7 A VORI 2 FEICRIE L7 & 25,
RIFE 3.4nm % % HFEHI B\ Tid, CdS shell 232k S 4v, 4E Typell IO R T o o ¥ WAl iE &= H
9% CdTe/CdS &1 Ry DK EIINTWAS Z ENH LN E o7, Typell LD core/shell &7 N
v MZBWTIE, BT & EANZEMPICHBES D720, 2D OB OEZL Y 23 ED L,
RE)TIRENME T4 25 2 &> TEY[6,7]. HFMENFISEDOW I ZbTeb Lt EILN
Do alfE CTlE, FRERBLZFHFMIMET DL LBIT, BT Fy hORT 3 v UG 2 i+
52 LR IR & A T & D RTREMEIC DWW TR D
[1] Z. Moslemi et al., Journal of Physics and Chemistry of Solids 120, 64 (2018).
[2] T. Hanrath, J. Vac. Sci. Technol. A 30, 030802 (2012).
[3] Ph. Roussignol, D. Ricard, and Chr. Flytzanis, Appl. Phys. B 51, 437 (1990).
[4] THHIEKR, BB, K&, 5 33 [P 25 SCEETA-9 (2022).
[2} M. Lietal., J. Mater. Chem. C 9, 6686 (2021).
7

S. Kim, B. Fisher, H. J. Eisler, and M. Bawendi, J.Am. Chem. Soc. 125, 11466 (2003).
D. Zhao, Z. He, W. H. Chan, and M. M. F. Choi, J. Phys. Chem. C 113, 1293 (2009).

© 2025%F [CRAYEER 09-027
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7p-N206-3 HEOMISAMIDE LHELMMAL WETFHE (2025 BHAZ RAFrY /SR 8AVF1Y)

RUR, VR R—7V ) arF /@Ricks ) FUusrs T BEmAROEE (D)
: FRERED F— 0 S RERTEY
Charge-Discharge Properties of Lithium Ion Battery Anodes Made from Boron and
Phosphorus Co-doped Silicon Nanocrystals : Doping Concentration Dependence
MEXRBEL!, CM)EH HE3!, BX R, &H+ B
Kobe Univ. !, °Yuto Korekata!, Hiroshi Sugimoto!, Minoru Fujii’
E-mail: fujii@eedept.kobe-u.ac.jp

VU asidmnERA R LIRVEEEM ARSI LD, 7774 MIRDD Y F U LA A EM
DEMMELE LTHER SN TS, U a2 B OMETH 5 FEMER O FRZRIC & 5 W iEhdsE «
By <7z, — MK 150 nm FREELL RIS T/ Al L 7oKL - 2MIFFE 5 & 72 o TV 57208, REEE 50 nm LA R
DORLA T D EZZ TR T <KMW DBRETH D720, HE VM TOI TV, Fx DT
N—T1F, VY arF ORISR U#ELE Y v EmREICER N2 LRI A ZESEDHIET,
EAE 10 nm L FCHLE LI REREL R ) avF k2R Lo [1], Fix OfRIE, F—
IS EY Y ar g i REICER SN @mRER VR, VY R=7 T LT 7 A (K 1(a) D
TEM 4 [2] 2 08) BIMERIEDOLREMICH G L TS EE2RBL TS, —J, R—E U 7RELFE
FCEREDBALRITA S 0T > TV, £ ZTARMIETIE, EA 10mm FRED T U 227/ fiidbis o
W T HERIED N — v FIRER AR LT,

R, U URIEER—7 2 U a2 /L ST, Si0;, BP0 DFERFA/ Xy & U v 7 L BVAERIZ 1V
"2l ARy 2V 752 =0y FOBPO, DHROALZEIEDLZ LIZED, F /A X%
EITHER L7IRBEE TR U R, U ViREZ RSB, AMEMRIIFER N—7"2 U a7 ki

(EFE 10 nm FREE) DA K ) —/VIRIRICEEIE —R 7T v 7 (Super P) &AL — (RUT 7
UJLEE) ZSi : Super P 1 RUTZUNLEE =8 1 1 : 1 wtheERHEXIITIBA L, =y 7L (1X2
em’) BICH P HHETIER L., ) a7/ EAmOE T 1 ng T, ZHIFBEEICHRET S &
M5 pmiZ%, MREZIBITIT L EZ AV, EEHISIIRR T v v Ly R ICIEESRR ) 7
U LAEMNTAN=T7 8V TEREZIT>72, K1) F—
v T IREN ARG S OFE R 2R, U =
VRAMOFETH HIKENN TCORBEIEHEE TV D
ZEBODD, R-EVTRENRRD VY 2T/ fifh J §
2 X VIR S D BRI DOV TFECERFERINE & TR R ° 2°%ap;‘3fiyﬁ/6n?2hg—‘?°° 1o
% OREFHME 21TV, F—E U Z7RELZ 6 DOBME%ZH  Figure 1. (a) TEM image of boron and

BT LT, phosphorus co-doped Si nanoparticle. (b)
[1] H. Yoshikawa, T. Ueshima, H. Sugimoto, J. Xu, M. Mizuhata, ~Charge/Discharge profiles of boron and
and M. Fujii, ACS Appl Nano Mater (2023). phosphorus co-doped Si nanoparticles at
[2] H. Sugimoto, M. Fujii, and K. Imakita, Nanoscale 8, 10956 the current density of 0.2C.
(2016).
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ROFR. VYR F—F>)a T/ BMFICKELBH)FoLLFY
Bt RBOR K & FFEFE
Charge-Discharge Properties of All-Solid-State Lithium Ion Battery Anode Made from
Boron and Phosphorus Co-doped Silicon Nanoparticles
#MEXBET! ,CM)BEHR E', BH E3}!, BX R, BH B!
Kobe Univ. !, °Takumi Tanaka', Yuto Korekata' , Hiroshi Sugimoto!, Minoru Fujii!

E-mail: fujii@eedept.kobe-u.ac.jp

VI NIV F AL FUEROARE L TEWHRAE R EIRWEWEEMNZ RS0, 777
7 A M2 At e e U TEMMBICmT TERISHRE M ThTWD, —FF, U avidxn
B O ERFERZIRIC L O EERIE SN D L WO ERH Y . ZnaPi<izbicy ) arviF
WIELT 5 L0 ) FENROLNLTWD, T/ BEDY A XL LTIE 50~150 nm OFEFH F& b IEH
IZRET S CTEY . 50 nm LA F OH A RORLF-03 5 72 5 BROBFEHIT A 220, T4, 50 nm LA
TORFIXBLDOFEEZ TOT <, BMEOBEEIHE LI FIEIC L D2E MO B RNETH D
LB —ODRRTH D, Fex DI N—=T71F, B0 nm UL TFOLY 3 F /fEEIcRvEE Y
VEEREICFER R—Er 52 bk, YU ar T RN E ORI 2 A LK A H
J—NVHTESET 2 2 LR EEIC B LU TIHET D 2 L AR L TER, 2, AUH#H, VR
B R —7 vV avd fEdanS FREOBMICE VER L) F 7 51 4 BMABRNZE L
TR EBRE AT T 2 E B EFELIZ[1], AL, ZORKE F—7" U a2 7 fhdh A% 4 E
REMICHEA L2 OREEFIMT 5 & & b, R—E U ZRE L BHERER L 0T OREED
B &I 5T D,

WL, R R—72 U a0 S (B 10nm f2HE) DA X ) —WIRKR (BE ~15mg/mL)
WA =L L THRIY T 7 UNEE (M, ~450,000), EEEHX] & LT Super P CEEJELE ~ 40 nm)%
BINMLT=b D% =y 7 VR (B 10 mm) (26 F L2 %AKE (60 B) TrafSw 25 HIECERL
Too VA F IR, N X — HEAOBERELFET :1:1 T, vYIarF /faoHER
TR T D L H 3.6 um Th D, I Li . EEREMEICIT LisPSsCl 2 VW Ton—"7
VL CTIRERHEZJE LT, K1 ICHERED YA

3000
I IARLEE R R, P RL 1979 mAb/g T, 30 5 * D, =10.2nm
WA 7L TEHERIE 80.4 WITIE T 7=, #1285 J O %mmqm )
4O NBREIE, V) 3T RO A KL F—E 2 T .-
L BB B TRBOUAE L | FRENE § |
DRI LD TR A BT 5. N
[1] H. Yoshikawa, T. Ueshima, H. Sugimoto, J. Xu, M. ° ué;ycle nuzniber 3
Mizuhata, and M. Fujii, ACS Appl Nano Mater (2023). Figure 1 Discharge capacity of boron

and phosphorus co-doped SiNP at
current density of 0.2C up to 30

cycles.
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High-efficiency infra-red shielding and UV blocking by carbon dots
assisted Cesium doped tungsten oxide nanoparticles

OV LF—=TBILR VY TRTVF /I RFANDH—FKVFy FOT R MR
& BAEMBLEFNS —IL FFEUVS —IL FEREDAIH

OAdrij a Das, Barun Kumar Barman, and Tadaaki Nagao®

1 MANA-National Institute for Materials Science, Tsukuba City, Japan
?Department of Condensed Matter Physics, Hokkaido University, Sapporo, Japan
Email:Das.Adrija@nims.go.jp, NAGAO.Tadaaki@nims.go.jp

Earth is warming up! Buildings consume 30-40% of its electricity in air-conditioning. Achieving a
temperature drop of only 1°C indoors could reduce energy costs by 1-3% for an 8-hour usage. Window
coatings that promote near-infrared (NIR)/thermal shielding are thus essential. Harmful UV-A (315-400
nm) radiation reaching the planetary surface is deemed a carcinogen, eliminating which is key for human
health and material longevity. Transparent conductive oxide semiconductors like indium tin oxide (ITO)
and cesium tungsten oxide (CWO) act as wavelength selective absorbers in the NIR while providing high
transparency to visible light due to their wide band gap. But they exhibit reduced efficiency in UV-A (315-
400 nm) absorption. Eco-friendly and sustainable Carbon dots (CDs) act as high-performance UV-A
absorbers. In this presentation, we propose and develop a new hybrid material composed of CWO
nanoparticles and CDs hereby called CWO-CDs for high performance NIR shielding and UV-A blocking
properties, schematically shown in Figure 1 (a). Tungsten oxide doped with cesium exhibits high metallicity
that generates localized surface plasmon resonance (LSPR) in the NIR region. This leads to a strong
absorption edge around 800 nm for maximum solar heat shielding. APTES was added to CWO
nanoparticles as a base material to ensure better dispersion, interparticle separation and high adhesion to
glass surface generating a uniform, slightly blue tinted, transparent thin film. CDs provide very high UV-
A absorption while assisting CWO particle aggregation forming larger particle clusters. This change in size
affects the plasma frequency response, leading to enhanced NIR absorption observed in Figure 1(b).
Furthermore, tuning the film thicknesses as CWO-CDs film achieved solar blocking efficiencies of 84.8%
in the UV-A and 91.2% in the NIR. Varying film thickness, increases porosity that leads to increased
absorption in the NIR by virtue of internal scattering amongst particle clusters. We demonstrated the heat
shielding effect by an architectural house model. Temperature vs time, as seen in Figure 1 (c), shows
temperature lowering as large as 12 °C rendering safer and cooler indoors with high energy savings. Metal
oxide semiconductors and eco-friendly carbon dots thus provide very efficient solar heat and UV blocking
ideal for energy saving applications as window and skylight coatings.

vl vis 1 NIR 40
(a) (b) 100 < Thickness of film (T) (c) Rpp—
3: CWO NPs

7

[H
=
T'ransmittance (%)
£ (=2 o
= [} =

—— CWO-CDs 1 (T=10 pm)
—— CWO-CDs 2 (T=40 ym)

w
n

ATgne-cwocns=12°C

Visible

uv
CWO/PVA-CDs NIR

Temperature ("C)
|75
B

-—"—_'——"—-_
20 3 25 Glass with no coating (GNC)
Nanm:r;llmus\w 5 1 ——CWO NPs
Visible ) o ! 20 . T CW?.C Ds . .
400 800 1200 1600 2000 5 w15 20 25
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Figure. 1 (a) Schematic showing selective light absorption by CWO-CDs thin film as window/skylight coating (b) UV-Vis-NIR
transmittance spectra of CWO NPs vs CWO-CDs (c) Temperature vs time of different films under constant solar exposure
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ROATRH A FEREKRA VY DBAFH
Creation of Perovskite-Containing Water-based Ink
I KBeEH |, LR KT 2, EEBFCEMS®, [INOEL* ©OM2)®iL Slfd ', Fih spth?
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[#E] T, 2uA RevvanaF a7 A4 b/ fEdh (CsPbBrsNCs) 23 F W Fk
B, FENY RE Y v Tl EOENTROREZ A L, MR ITRHET VX VBRI
BONAEENZ AT TH L Z N ERICBAAT 54 7 L LTOFARRSL TN D,
L7» L. CsPbBrNCs |31 A Uit T 0 | MMt S ARG ITTHIE L TLE S 7o), T
HUZHL D NG 7oK Z R LTS 23 L v, ARWFZE Tl CsaPbBreNCs 23 AKG5 51 & S 4L
HKE DFE T CsPbBisNCs ~E A INH 2 =— 7 RICiER Lz L, EHICABEI ==~
IV a RTRCERE 2 AN D T LT IRV SR A I U7 R R & ok~ o LR
% in-situ TITWV K CRIIBIZEICHR AT D0 T A A NEAKRA 7 OBFE BiE LT,
(556 « FER - BE] Ay b Y7 v a BT LD CssPbBrgNCs Ak L, #4252 & C
XY NIRRT, ZHUIRY ZAF L (PSt) ERV(AF L co2-A VT F b
FNASZ 7Y L— ) (P(St-MOI)) Ziafif S & U, SmiEMERKESIE 2 A 721% . BE
B Lo TI=x~vhva raZBM LT, I, n—F ) —= AR —F —CRIETH LT
A ARSI EN T A A MRS BIRE ST, Fig. la 226, UV 74 K FTHLET LK
DR ESD Z &N TE, Fig, 1b 205 CsPbBrsNCs (IZH KT 23 AT MLasfER S vz, Fig.
lc @ TEM 47> & FIPRIFE DK 300 nm D & 57 Tk 11 CsPbBrsNCs 2V SNTWV D Z &
Rl L7z, FtiE 15 HUL
LETHY . mmHh 7k
2 & D REN DR DR
SNz, BRI, KPTRIER
AT EGDTDDERA
Y7V xy MIEDIEHIZD
WTHiEmd Do Fig. 1. (a) Optical photo of SDS sample (left) no surfactant sample,

—CsPbBr3@
polymer
Ex. 400 nm

PL intensity

W50 500 550
Wavelength (nm)

(b) PL spectrum, (¢) TEM image of prepared water ink.

[z% k] [1]L. Wu et al., Nano Lett. 2017, 17, 9, 5799—-5804.
[2] Y. Niyom et al., Macromol. Mater. Eng. 2021, 306, 2100102
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FHREZFALT= CsPbBr: PeQD D) A > F3THE & H 45T
Ligand exchange and characterization of CsPbBrs PeQD utilizing equilibrium states
I KBeE# |, BEBHFCENS?, LB KIS OWgy £F' &% HhiFBEAHRZ?
Fipseth 3, JIOIER !
IGrad. Sch. of Organic Materials, Yamagata Univ., 2RIKEN CEMS, 3Faculty of Engineering,
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S ~nr by v A <a 7 A B A b CsPbBr; &1 K F(PeQD) L « ELT /34 A~
DISANEFESNTWD, FEmEIITEHET VI VCHRBSN TEBY . AREC BT
WETH D, ISR E 7 4 VLT DR H Y | M@%@%/\f;@f%lﬁi%ﬁ%f
ORI EERNEE L 72 %, B2, PeQD MEBEOTIEICLVE LI v 7Y T REL,
WEEMEEMEN R 2 Z LG S L — 0 — IR ENE T h 5 AL R 5T PeQD
DREMEMPE DR X 0 B FICFHED L Z T < 2, £ DT OARMIFE T, MR 2 i o371 i is
Doy BEBAN 2 W TR & W RENCPRET 2 HIEAEA LTz, 72, PeQD KLU #v KA
fEG CEHEOATIRIETH D L ST 5 3, ZOMWEZIEN L, il

it | - 5 = H3C(H;C (—/_\+ CHy)R

SYBENT & D RERLL ) 7 WARH FIRRICAT 5 FIEOB%EZ R AT, SRR A
18 - =

[%gﬁ o %\é‘:% . 4:%_%_:—3] C,gAm : R= CH,NH,

,@1 — — — m {5 .ncm) : PeQD

dispersicn 'Ill.l(l:rpl Ta]unh:. 12 ULKI!T e Toune o Tohine oy dpenion @ : Unreacted material

= *' U 8’ e CgAm, CogA ligands
\ uperrsstant * LLLLLLLLLLLLLLLLL k' o : Short or aromatic ligands
0 : Toluene
Repeating | @ : Octadecene

Figure 1. Overview of ultracentrifugation purification.
Figure 1. |[Z/R 3R WDBEIC X AR ARV IR L=, 5 BIOPEFIZ L0 &R ThH
DAV ETRRT V=N RRFERICREENIZZ L% HNMR 2 oR L, THT
—va R ARTHEDND CisAm & CisA UV I RE SR COMOEAEREDY KT Z & T,
FENRIEZHERF LR D A ZIRET D2 2 &N TH D, £72, CisAm & CsA U T P&
D HEET VXY L RTHEI L7 PeQD (X, ZBUR & bl LT 7 4 /L R ABIZ I\ TR
=70y Ry 7 BRBESN, BWRE—7 DR LF—2 7 MY v FOEEIIRL
THRERB B2 R L, RIS P RVARICEDEF I v 7V T DI RS LT,
SOICHEBRY) A FTIREVRE RV y Ry 7 MRSz, 2I20b, AFECLY Y
Ty Re@UNIRET DI ETEF Ny T T ERBEICHETED Z LR ani, HHA
X, BREGOR#EIELY Y ROZHBRBIZONT bikimT b,
[Z3&3CHR] 1) Ling et al., Adv. Mater. 2020, 32, 2001906., 2) Li et al., Adv. Mater. 2016, 29, 1603885., 3)
Roo et al., ACS Nano, 2016, 10, 2071.,
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12 R UERRDOBKRERE~DIGAZBME L= h-BN DERERK
Low-Temperature Synthesis of Highly Crystalline h-BN for Application in Indoline

Derivatives Dehydrogenation Reactions

MEKRE!

oM AR WEL BR BNl NEF ER!?

Kobe Univ.?, °Rion Kataoka!, Ryosuke Matsubara?, Takashi Uchino?!

E-mail: 2525202s@stu.kobe-u.ac.jp

[FFam] AHe%E A v #E (h-BN)IE, AKELING[L]
RMAKFZBISRICFE T 2487 U — it e LT
I TWa, fErEom Blcik, HEREOR K
[2108 VSRR PE[S] 72 EMMEETH D, —HIT, mRbE
h-BN (3R LIRS T IZ3N T 1600 °CLL EodEiR Thn
BAEATH 2L THROLNDN, FmkEEMES 2z L
AT L, RS PEAMET S, £ 2T, AEFET
X, fEEMEOE VY h-BN & HLEHIRIR CERT 5720 D
FOSSKMERFR LTz, £, BonilBoA v Y v
FEAR DK LS I B s 2 50 7,

[5288] R U R L LTH UEE(HsBOs, B), EHFE LT
A5 3 2(CaHeNs, M)Z VT h-BN ZA/ERLL 72, #Ex 72
E/VEE T (r = BIM) OB R Z, Fgka W TRE -
L, BEW%z N2 7 F T 1000°CE T 4 Rfi] THR
L, 2 BBV L 7=, SOzl E K CikiEL, &
PEARECRL IR FFEE 6 pm) & A T L 7 g b H —(FLER
50 nm)IZ &k % 2 Bt A2 K o T h-BN R & 157, 1Ei
L7z 43BHZ DT, XRD 787 — > ZHIE LT, S 51z,
Ar ZRPHECT, 150 °CE W) o b & T, {ERL 723k

30 mg Z fillit & L CH = N-=F L1 > R Y > (Scheme 1,

DOBARIEZEIT, BAKFBIEQ)DINHEE T A 7 a
<~ NTT 74— &Ko CTRHI L 7=,

[#5 50 L BE] A EVERLL 7230k & 1l h-BN ByRo
XRD /"% — % Fig. LIZRT, r=2 ORETIL, ELE=E
(bR T FIEA ORIPTHEH 002 £ 10 D7 v — Ry —7
7320 = 27° e Y A2°A i ICBll S v, 2<r<8 TlE, J&
B r O RIZE S THITHEE 002 O v — 7 1 3m 4 FEAR
W7 ML, BE—=2WEIEkR o7, L2rL, r=15 TiX
ZDOE—7 OWRIIHR A IZIAL e DM &R L, BITE
10 OE—7 1% r DK EIRITRAE, SAERDIZS
HEL7z, ZOZ Enn, RUBPRKBREITHLIEHEDOD
LT hBN 28T 228, Mk T+25 2 &N
ginolz, ABL, FErEH 002 O v — 2713 r OZkiZx!
L CHFICZ L TR, ZZ20b, b otEiric
PRV, FEEORIEERE AL v 16 L CTHEMEICE (L L T
L EHER IS, Fig. 2 IZA R L7253k & ik h-BN ¥
KIZBEAT D N-=F LA > N U Uk s OfIEERE 2 7=
For=25 OREL TR mUWABLEEZ R 2 LR b o
776

[1] H. Chen, et al., J. Am. Chem. Soc. 144, 10688 (2022).

[2] J. T. Grant, et al., Science 354, 1570 (2016).
[3] H. Chen, et al., Angew. Chem. Int. Ed. 58, 10626 (2019).
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Fig. 1 XRD patterns of the commercial h-BN
powder and the synthesized samples prepared
from the raw materials with different ratios r
= B/M. (a) 10° < 26 < 60°, (b) 38° < 20 <
46°.

BN (30 mg) A
N mesitylene (1 mL) N
L\ Ar, 150°C, 23.5h L_
1 2

Scheme 1 Dehydrogenation of N-methylindoline
catalized by h-BN.
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Fig. 2 Catalytic efficiency of the commercial h-BN
and the synthesized samples (r = 8, 20, 25,
35) for the  dehydrogenation of
N-ethylindoline.
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T/ HFHEEBEROBFOIERELRRD IT0 F / HF~ DR

Extension of the phenomenon of electron delocalization in nanoparticle layered films to ITO NPs
SRRFTF7IVEAY)a—2arX !, IMNUEE?2 OAE E, Nk &2
Minebea AccessSolutions Inc. !, NIT, Oyama College?, °Nagisa Matsumoto'”, Takehito Kato?

E-mail: nagisa_matsumoto@minebea-as.com*

1. HFE:
2023 FEDFKDFEEITTER T /R T OREEIEICB W T A LT 7 b Lz @hBE sk (R L 28 E 22 0 |
BT Ry MBHFEIEICBIT 5 I =0 RIZBUE - 7REENAE U 2 2 & TET O RERED i)
NWCHRTEAT 2842 WG Lz, BIIHELRRE LR meE Ao L& Fy hed
BT R TRE] SN2 & &2Red 5, it /R HIOEWEE 259 1 O 1TO F /L
TRBHD, ZOBEHNITO T /R bILEE MR T 52 & T, @B T/ hir-EENe R Y
F KA O —H B P OB Ok & 70 D Z L 2 B LT,
2. EBRLFER:

ITO F / K- 1X Kb T 38 DLIT-003(850°CHNEVE & 27.6wt%, DLS (2 X DRI/ Hfs
38nm 28 E)DJFE & 2000rpm CTA B Y 72 H T AFAITx LT 100w L F L., 100°C-5 43R
HMR U CIAA 249 S 7, o= ¥ > 71 % Solidspec-3700i THAHER A7 R L ZHIE L,
2um fHEICH A 77 X' OE— 7 OB ZITo T, gk, 77 ATV HBIC L D/REDOE—7
IFHEBLET, ST O ITO O X 5 72 AT [ V% 7R LT (Graph.1),

eV TRERE L TV D AlREME H 4578 T & 72\ 0D T FE-SEM(H XA 7 7 S-4800)12C 10 Jif T
B AT L, MIDREETH D0 E D naelE L, MR, — iR Tndbooeke
U TN L7 RRBIC & D 2 & D3R S U7 (Fig.1).

3. BE.

5 12 ITO F / R FEE B DV T OSATIFSE[1 TR OAL72 2 u m FHEDOMiE— KD 7' Z
RELT TV U TIIRE SNSRI AFERN A HNT, 7T XE U OEKEMHER LT,

%212 Z D% FE-SEM ICCTRIZIT 2 & —H 81X H 5 & O O FARIIZITIN IR A
5 Z L NEBRER SN, MBEERESRIC L - TF T XV NER B
Lizbi TiEzeu, P

PLbo 2 &p BERTHERB SNV R RIELBGIIITO 7/ K10 @ S
BRSNS Z E MRSz, BT Ry hOBRTHBOT S Kt
V=L EZD ZOEREBENITO T /i T E TR S iz F el
T liE, RERRIC L DT T OFHBHEO 6l & LTOER SR
WD, B, AEOIEAHFIE LTRICHRE L TWHET /Rt 0%
2 LD RBAMBREIZBW T, &z 22 L THADOBHK i

o«

BEME HAE L0 T R b IR THET 5, Fig.1 FE-SEM obs

b
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Graph.1 Reflection and transmission spectra of ITO nanoparticle layered film

[1] ACS Applied Materials & Interfaces 2022, 14, 43, 49313-49325 (Surfaces, Interfaces, and Applications)
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4 combined layer

8 combined layer

Fig. 1 New single-electron reaction-diffusion circuit.
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WAEHT D, BM LI, Ay 77 40— L KX
v N U — 7 (HN)IZHERORE OS2 B A
L. #AEFLEA~OISHZ AR LET L
Thb, AFFETIE, HET BM 2O T
AT TR FEFNRNTA—FDELHOE
ZRAHLEESEDZ E2HMET D,
[(FENE]
HEFRIEOIEARRFE DO —>TH HHE
FHAEEN=z—a B ET AL T,
B HN B A ERT 25 Z L ARETh
Lo MBI EIFT, Ty v H & bR
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Fig. 1. Structure and characteristic of single-
electron box.

C=12[aF] V; = 7.9[mV] C=12[aF] V4 = 6.4[mV]

|

z z
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= =

2 2

g a g
Time [ns] Time [ns]
Fig. 2. Simulation result.
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Fig. 1. Single-electron circuits.
(a) oscillator, (b) memory, (c) threshold variable oscillator.

“+” and “="in circle indicates polarity of bias voltage.
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One-dimensional
e P

Fig. 2. Modified single-electron aggregation circuits.
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Fig. 1. Circuit structure and sample operation of

single-electron oscillator.

Fig2. Designed circuit.
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Fig.1(a) Schematic diagram of nanogap formation in the EVEM process in the previous (upper) and this
study (lower). (b) Schematic diagram of fabrication procedures. (c) SEM images of the fabricated
nanogap electrodes.
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FIMU7, Bk e LC . =F L7 a—nEFEEE L7 vb7 =7 A 0.3 M, ik (D)
5 vol.%A R & FV 7=, Figure 2 (2[R — 3tk EIZBWT 40V, 20V DIEIZHI 2 (gL L7z Ti <
A7 UL YOBTEBEBRERT, BRORRLI 70 F A X0 INT HEAFRTETNDL L
WoND, ZOREL, JDETARBR L EA 2 A\ TR D& TNT B4 R — R HICER T &
HZEERLTEY, FERHIE SNz~ A 7 a A Y E2ERETEHT EE2REBL TN D,

anodization region
Ti (CE) 100 pm

=
Ti (CE) sio,

electrolyte
de SiO, protective layer

Figure 1: Schematics of Ti microwires Figure 2: SEM images of micron-scaled TNT films locally anodized at (a)
between counter electrodes on an 40V, followed by (b) 20V on a chip, respectively.
alkali-free glass substrate.
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Si MOSFET 1A 7/ #&:E D BRI 1= H DEMFEE € TILDRE
Machine Learning Model for Non-destructive Characterization of
Embedded Nano-structures in St MOSFET
X EEtU5— - XERBEHRHZ, =248 LORY, BhEHEtG
RCIQE and IST, Hokkaido Univ., “R. Lyu, H. Yamaguchi, and S. Kasai
E-mail: renxiang.lyu.j8@elms.hokudai.ac.jp

EICOHIZ: T X LT I EEEFHNFET5F 7 NIWA MY 7 ANOFEABICARAIRTH ST
J AETEH R O E 727 B7E & LT, Fox 1% SIMOSFET (27 / #1& 2 A £ OEKIFE
M OETE A BIST 5 FIEEZMET L TE 2], BUR, 734 Av X 2 L—3 a9 U TIIBME R Fr
PEEEBRFEON DN, RIER T CTEHBETERWI EBNRETH H[2], FHERE L TRIEZF a2
OIFFREEIRIZ X 5 F / #EERIROBILR B 2 DD, FEERIICHE Wik 2 81582 L EXFE
EXHEAT T 2 DITHR G T/, & 2 TAMRTIE, B E 2R AT 5 2 & CIEERIZHEDIA
FF ) MEETAR A HEE T 5 1A, B8 KON 22 8 B T U DV TRET LT,

HiE T REEAEDIAATS SIMOSFET @ N LA VU Eii—EE (ps—Vps) Hrthza AL LHELIAZ
T HEEDTGIR - (LB AHEE T DR 7 L — 0T — 7 RS LT, BRE LT R A A 2
fir—2L L, BEDOY L h=a—F /L%y hU—2 (RNN) & Liquid State Machine (LSM)
DY YPAR=FHIZLD 2 O00FT /IO THEREA KR LT, 40FOv I a2 —va T
— & & A R 20 TRIBLSNTMNBIREHEGRT 2 K 0 FE T o7, WMETVD/NT X —
Z b7 L— AU —27 (Optuna) % W THEFHEE U7z, BEEERES L TRTFHEIT 2 Roo
WZIREL, 73 AV 2 2 b—3 3 U CaRE LTS & OB KX 0 HEE RS B 2 340 L 72,
BREER . 032l —var LeRHMHEELHEONT bs-Vos FilEZ Fig. 1 IR, HOIAATS
B— 7 i I D=100nm, & H=50nm CTH 5, 7 — MEILEIT 10nm, A& O E T
KL A Ui 5 100 nm Th b, T/ HEEHLAZIZ LV Ins-Vs FEMEDRBE ICZLT 5, RAIEICE
by F U — NBLOEEHHEEE L, Wi Bk o MmiEE & LA o0 T
BB ET W L o THEE S 7ol % Fig. 2 12773, RNN, LSM & b o m S &ALE %
IEREICHEE R 7225, RNN E7 /L CIEMiEGIC R 380N A 6 THE Y, LSM O E LU
RREONTZ, SHBINET VOHEERE R OE NI OV TN 2,

TR O—ERITHT KT - HUBPE SRR D | A 2T T ThhT,

[1] T. Matsumoto et al., Sci. Rep. 4, 6142 (2014).

100
[2] T. Mitsuya et al., JJAP 63 03SP60 (2024). _
E 80r
(a) (b) 0.4 = Designed LSM
Nano-convex 5 60| \
Gate — 0.3] =] y
E 8 401
= 02 o ool
- 3
! 0.1 % 0
p-Si (Na= 1017 cm3) 0 >

300 200 100 0

Vps [V] Position from drain [nm]
Fig. 1 (a) Simulated nano-convex-embedded Si MOSFET Fig. 2 Comparison of nano-convex
structure and (b) obtained /ps-Vps curves. Conventional planar profiles; designed, and inferred shapes
device characteristics are also shown for comparison. using RNN and LSM.
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Investigation of synchronous command representation in single-electron information-processing

Fis & REBEDBRE

circuits inspired by particle computation
OKEF Bl ', KX Bl 2
1 MEXRETL, 2 #EX INS
OSoki Mizuno', Takahide Oya'?

1 Grad. School of Eng. Sci., Yokohama Nat’l Univ., 2 IMS, Yokohama Nat’l Univ.

1. FEER - W
T, R bt oERE

Email: mizuno-soki-gb@ynu.jp

ENRRETH Tz, €I T,

ZE b VAR

BIZED, /A~

© 2025% ISRYEES

B DIEHRIELT S A ADRKD BTN D, ZD
HO—D2& LT HE T /3 ANER ST
W5, HELT A AL, BT A E AL T
W52 T, WAL, IERIZEIESL W
STENT-FEER LTS, LrL, HET
[E] 5% 0D Fi it 70 (B LR S LTV e, 2
DI AWML TITRLF & FEFEY 2 TR
WLEE % 1T 9 Particle Computation!!(PC)IZ 7
H L7, PC Tix, RO~ R Thi+ & R
Wz BliE T 5, BlE S V7R 126 L T“Go Up”
(u), “Go Right” (1), “Go Down” (d), “Go Left” (1)
EWVWIHRIFEIRE LI FmcBE S5 ma
G2 5, RFOBEh, EEYCRIE LT
DRI IZ T 28 L 7Z BRI, %@77\’6‘%@@“60
BT IE BRI TN FFIET D £ THEITSND,

ThEMEDIRT Z & TIHEROEAETL, 2 TO
ety FEFAT LIk BRI ORLE
DIEROIRDOFER L 72 5, PC Tl HHER
B — FOEBPHREINTED | S HITEEL
PRSI T & DI HRAEEFVETH 5, AbF
ZECIX, B R OB FH A A0 L, PC
ZFIH L7 HE IR T S A 2D A
HEy &4 2%,

2. FRENE

AIENE R TS v had<d, I, u, 1, &>T
bV, ZENCRINAVBURE & V- HE
PC [BIBEIZ DWW TS L7723, AN, kL 12
TEHGRZDLAAI VT EAH S IEEEE
RLT=-OTHRET 5,

B PC [BIE Tl R Zma i B
S5 maHmIEEE &R O IE L3 &
RLERT DS ERIK A S Z itz N
HETDZ Lk > TEROEZ F1T3 5, B
ElOME TIT RFZ L OHEEENEEND Z
LT X - THEE® ICEMET D HERME W 2

B E2FHLEEEZ/NSLSTDHT LEERA
2 A RIOHETIH, S HITMBOREIEZ L
ENERSE 2 1) b S 25 72 &2 E R I E
IR 72 XV A AN "G5 25 2 L TCROMEH
B~ AT D 2 A 2 v 7 iz DHERR
b D, R HERIE AR NV AN B 5
DR ma BN SES R RV LD

JEZALDMEH U T2 IR B - DA DV AT XD
AN TEF P RUBRRETHLIICHEET
5o ZOEINTTHZET, »"WLAATIDF A
U TROMEFHNIBITTHZ ENTE
Do

AElOWETIE, FH6GS %217 5 HEF PC
FE(Fig. D&kt L, @fEfERZz v I 2 L—
a2 v RIZE 0V To 70, FEMITERHIZ TR~ %,

Command
direction circuits

Collision detection
circuits

JUL

Periodic pulse input

Command
direction circuitsy
Fig. 1 single-electron PC circuits using periodic
pulse input.
(2% 3R]
[1] Becker, A.T., et al, Particle computation:
complexity, algorithms, and logic., Nat Comput
vol.18, pp.181-201, (2019).
[2] 7KB7 fth, “Particle Computation |(Z°%.5HLFE
FamE T — N OB L EOUER 5 728G

AW E =S B2 S, 16a-K307-10
(2025).
[3%E]

AHFE D —EB 1% JSPS BHAF & - S AR B 4T
(A)JP23H00169) DIk 252 1) Fefit S A7z,

09-105
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WEE—ILRA T UEEZEE < BB FHEE RO R E & 1EaeFHE
Evaluation of computational efficiency and performance of
single-electron amoeba circuit for solving Traveling Salesman Problem

oA R, KX Rl "

1 MEXREL, 2 EEX IMS

ORyo Takemoto', Takahide Oya'-?
1 Grad. School of Eng. Sci., Yokohama Nat’l Univ., 2 IMS, Yokohama Nat’l Univ.
Email: takemoto-ryo-hn@ynu.jp

[(BrEt = - HHY)

TR ER LTS /A~ Ma v e a—X
X, A bREE OIERIE R E R A2 T L L
TW5b, 22T, AFETIEZD L D 72217
DT REE & U CHEFRIEKICER L,

HEFHIEIL, BErhRE2FH LEF2—#E
PLCHIET 2 Z ERARETH O | WHILERZEDOF]
REHRT D, LnL, RIEE#E LG RABETIEN
WESLEN TN E W FEL H 5,

2T, BARROAEY TS DRI EHALE)
IREEERD 2 EICEH Lis, KiEITET A2 RO T
H O DRENTIZILT 22—, M E=Z T 5 &
TNERET D L HOEREHMED D E Vo @ E D,
INnHEFAL, Kt — A~ RO B fiE
NEHTELZ ERMEINTHBI,

ARHFFETIL, K IC X DAl — L A<
DRI T D —H O % B - [a] g - CREL
L. el — A~ U RIEO R fiE 2 E5 5 58
TR E AL O FE B B &9 5,

[#F2ENZE]
HETREICEAMOEHICHY, BHE TR
B & " IRITAICELS] L 72T O8] # (Fig. 1)% H
W5, DD B IR E T b o R
AL, AUOK L —r~EHEO L ) ITHEE L Ts
DI E T, REOEN T EHNMERE
LIZK K 2D EWVI BN H D, &L — 1388
(TN7 7y b)) EZOFRIE (BT 1Zxs L
TBY, AT ABEEZBZRCEILEZED Z &
TRSIEZ T L, & L— I NMEM L7z B
NOEERET D, A T AEBLEOFEIZIL, &
O A NEEZNRNT A= L LIZRy T 4 —
NV RBl =2 —F 3%y U= 2SS FRAE
WHLTWD,
ATElOHAEBICIX, TR T, THRA)
OETIZR S | KEEEAE L < EHTE T e
ST EWVHIFREE, RNT A =X DEF|Z LY Rk
L7 £ B+ b RIVORESTENEM: 2 VT
BLECDAERL & W 9 AMEHE A2 B L 7=, & DFEER.
12 Z i O [a] 7 — L A~ o BRE %) U C B AT 72 i

DELTA, MERER L OEH R oW T,
SRLWBORMMEH T,

ARPERAE O FIE 275 U g H % sk
T HITIE, MBI TS 23R 2 S B ITHITK
THLENRD D, T2 T, HFL—rHICEEIN
HAEBMEWIZOWT, it 0 & LTV =i,
FEADFELRNE D E R L, fHENLERIL
oo ZHICE - T, 2EROHREEN —BRIEERE &
o, AERRhR D\ BIZoR RN o7,

IHIC, MAMEW T, #ifiHo=a X Moop
HERETH HvHs, ROMERER X ORE H 022 ek
WCRELSEETDHZ BN, ZONRTA—X
ZENICTEE S D 2 LT, fRIEREDm Lz o7 A
% UMNNE o Tz, FEIEGEEEIC Tl 5,

\ [ D4
lane width

Alphabet : name of city
Number : order to visit

1 Oscillator

Al Vy
Oscillator | Bias Voltage (V)| Electron tunneling R
a 0.0 [mV] X
] 9.0 [mV] O (periodically) G
] 4.4 [mV] O (on-chain) —

Fig. 1 Design of comb-shaped circuit
[3%Z 3R]
[1] Liping Zhu et al., Royal Society Open Science, vol. 5,
pp. 1-13, (2018).
[2] AAREHAEE, fth, 55 82 A P BET A=,
13a-N403-6, (2021).
[3] TrAHR, fih, 25 72 RIS SRR RS,
16a-K307-2, (2025).
(]
ARIFZEODO—EZ ISPS BHFE - BARIIIE
(A)JIP23H00169)DBIRk 2 52 1) ol S 4172,
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Si EiR L CaSi, EFIRNDIE2X v IR EZTDRERN

Epitaxial growth of thick CaSi: film/Si and its thermoelectric properties
B KBTEBET 1, BxX OTRI?
‘D)El mL L /ME BX FH EL AW AR FF FL2
Eng. Sci. Univ. Osaka!, OTRI Univ. Osaka?

OTakashi Yoshizakit, Mikio Kojima?, Tsukasa Terada!, Takafumi Ishibe2, Yoshiaki Nakamural?

(&=

E-mail: u300837e@ecs.osaka-u.ac.jp

BUE, loT B MBS LT, /N> BHIEE R REZR Si Mt LAV B2 1 H

SNTWD, BEMEOmEREIIZIE, ROBYRER () & mWHART (S0, SITE—y 7 4%

. ol

BRASER) OFFFEBENPRO MDA, b0 3EEMIEOMBERRO -0, mEVE

PEREDEERITEE LV, TR, (Kxd @& SPoZ [RRHOR T L HIfE S D “IRTTAM BN ACHIFZE S
TWD, BlzIX, PV B ATEREICHES SPozn T 2 ENTRISNIZE DD, RAF TRLET
HHOERMIFH L, ZhE TR T 2By U EUic CadBRIFASHZBIRMETH .
KEH TLER CaSip ICFER L, Si R Flcm v 4 v ¥y VRE SE L EIFEZRRE L [1, >V
T DNy ) THEEOEFICE Y. Si TrE R LD BN U Y REEFCERIC RS
D o (~40 pWem1K?2) Z iR L7z, LarL, BEAGE F1IT Ca lifE23 4= U % 2 & T CaSi: RO MEE
BIMZRA R H Y (A TH 30nm) | BEBLIESDSE W2 OISAICET 2 HNEHE LTV,
ABFFETIL, CaSix D ER A FIREIC T 2 RIEZ S L. 1557z CaSi: EEDOBE R %

HOEMNZT DI EE2HNET D, ZOREETIE, (6D Ca /S BT &% & v —i% [1]
LI | SiFK B Ca & Si ZFRFFCHF IR CHEE S, Zo%EE TRl b5, 2
L0, Cafilffo bl A IREE 720 | KEEE(LATF T D

[F2BR071E] CaSiEILsy = B X o —Ea W CTER U7z, L7y - iy A8z LY
FEEL L7z SI(L1L) M LIz, kBRx 7efipkt T Ca & Si ZFRiZAE LT, Dk, HZET =—
JVRLER (450-650°C) ZATVY, Ca & Si Ziffidh{b &8 T CaSi, A L7z, MIERHM L, SO sk
B WHr7E (RHEED), X #REHriE (XRD)ZHWTIT->72, v U TRE, o S X, ThENE
— )L RHE ., Van der Pauw ¥, 3 X Y ZEM-3 (Advance Riko Inc.) %AW CHIE L=,

[#5£] RHEED, XRD Of55 L 0. Ca:Si #EFEHIZH )0 53 CaSioilIL Si Foifk lc v & %
VX IOVERET D Z L DR Sz, CaiSi=972 ML: 700 ML DT, BREE 168 nm DB X F Iy
Jb CaSLE NS S 72 (RERD 5 7% [1]) . A CaSi/ZNED S2o1, CaSir/ NV 7 D 2-4 512 LT [2],
LU, CaSiJEED S2oid CaSkiE &k v bARVMEZ /R L1z, Ziid, JEIKE CaSi, DI L EmtL
RN LTWD EEZBND, A#HTIL, CaSi/ IO EHAM & BVEREIC OV TR 5,

(REE] ARAFTED—E TR BEIFIE A (JP23H00258) D3HRIZ LV {1l

[ &3 3CHk] [1] T. Terada, et al., Adv. Mater. Interfaces 9, 2101752 (2022). [2] T. Terada, et al., Appl. Phys.
Express 14, 115505 (2021).
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BREERZHTHIRRMWERREZABA
IEARFXTvIL Sn0, &R/ r-AlL0; DEEHHEAF
Thermoelectric power factor of selectively oxygen vacancy-introduced
epitaxial SnOz2 film/r-Al203 with low thermal conductivity
BRAREEMET ', BRKOTRI?, BEEFMK® EHLBEY SAGA-LS®
xRy EE'Z FM H', MM EES BB #8° T E—BY /H X—° it HER2
Eng. Sci., UOsaka!, OTRI?, Shiga Univ. Medical Science?, AIST*, SAGA-LS®
°Takafumi Ishibe'?, Tsukasa Terada!, Nobuyasu Naruse?, Yutaka Mera?, Yuichiro Yamashita?,
Kobayashi Eiichi®, Yoshiaki Nakamura'?

E-mail: ishibe.takafumi.es@osaka-u.ac.jp

[FR] ZUIRE O KRR B Z [EN FTRE 2 B I BVER BN EH ST\, BvEEMERRM RITiX,
IV TVEREFESL 2T=S20Tk? (S: B —_ v 7 ff . o BRUSEE, © BMREE T E5HEE) o
BRARDHND [1]e 2T M LDt ZEEMMEO FRFHENER S D03, 26 O
BABEGR D728 2T ] LT RFEOMECTH 5, TA RV KXy v T2 H7T 5 Sn0, 1%, BBEIE %
RO HERBRABEMEO—2>THD, LML, @m0 2T IHEWEICEE S, ZhE
THAIE, RAAL L7 %2 v )L SnO, A BAFS L, Rxd moD MNAIZ ) LT 7z
[1]. &%, BIRAIZ O 7 =F v (BRI ZEMET 22 L T o bk i ER Lz [2],
L L, D SLoMIEWIREFIR TR < MEFRF SN DD ENIEIAA TH o 72, £ Z TRIFETIE, =
IR EO @R TO S TG L, IAWIREFIR CHEVEMREZFEIET 22 L2 AL T2,

[5] S AL ——HEREE 2 O CHRE 893 K T B H % 3 % /L SnO, i fiE/r-AlLOs Z [ L
7o ZOWEMBIZAs A AU HFEAL, nBIR—E 795 & L 81280 L0 Bk O BRI
LS ETMEEALLZEA L, A A AEADROENSHAZEE LT Sh F—7Sn0, ¥ — 7~
v N ERWTIEARL Lo #ilE A I Uiz, MESEIHEIC 1, EiRBE 7 IMEEs (TEM) . 7~ vk
. X BIEE T3 1E (XPS) 2 Wiz, o 'S JIFEIZIE, Van der Pauw 7%, ZEM-3 (Advance Riko
Inc.) ZZNZHHV, GUEICIE, 205 E 7213 B 1E Time domain thermoreflectance 4% H V7=,

[ER] 7~ ik ONXPS X 0 As A A LA L7z SnO, il CIE, Sn KIBME < WhsE2E fL &
DHEMLTNWDZ Enbrolz, TED, BIRMICBEEILZEAT LI LIZRIILIZEE X
% Bl 2D As A T EANEBEI I N DK (~25 Wm?K?D) ZRL7EZ, SHIT, As A AU AH
D SPold, IREFERICEDL LT, A A EABELOEN LIRS TH oo, KR Tld, SPoDif
AL, KBS & O BEMRRIC OV TR 5,

[BiEE] AWFTEO —ERITREE JEARATFE A (JP23H00258) . FAEHFZE B (JP23K26056) . 5 F-Hf
72 (JP24K17613) DO XABIZ X WiTbiiz,

[ 3C#ER]  [1] T. Ishibe, et al., Appl. Phys. Lett. 118, 151601 (2021)., [2] A &b, 5 72 [Hli 4
LIS, 14p-K507-4. [3] T. Ishibe, et al., ACS Appl. Energy Mater. 8, 4411 (2025).
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LaCoO;iE#2 R % AL = (px n) UEEEM O /ER - R
Fabrication of oxide-based (p x n)-type multilayered materials
using LaCoQOs substitution systems
REXRIHEL! MM+ nfE!, SH £F', Bl &=
Tokyo University of Science, “Motoya Takenaka, Shogo Yoshida, Ryuji Okazaki
E-mail: 6224522@ed.tus.ac.jp

TR A)C & EASY D S NS EIL T ) & R S D B BVEZS T, VR TR OE V= 3
SRR & U CTER 2D TV DU, BRIBVE LA EL O —2>Th 5 (p X n) AR EH E
X, 2 DORFEM B 2 EAMES CRBT 5 2 & TRt an b, ZOMEHI A AEBRBES TH
DL EBiT, HODHMEORERLKEDE S DR bic L0 BVEMREZ & LD LW O FLEE
A3 %,

(p X n)BURE AL ORI BVEVERE 2 1] E S H 51T, BB OEREREL DO R & RN A F KT
DR, ZD XD REMENGT LT B OGS HEIC LY @V Z A TRV < o
WESNTHEBAR, Z0LIE—FOMEHC&REZAWTE Y, &RERE T COREEN TR
R E TR TWN D,

AKFGECTIE, X7 2 A MMl a v NEEE) LaCoOs % (p X n)RUFEfE Rk & L CRIR L 72,
LaCoO; [X[ifi K— 7R A[ER R TH Y, AL URET v v /r— FIRIGER TS, [mEEEIC
BIFLHEA L EALOIEIFRERHRE SN TWNDE, Ziz k| EF F—7BXOEAN—T7Z
FU7z LaCoOs[Al - CHIREARERICHAE 7o 2N AE U D Z E IR S, BIRLERH—MERRICL D
(P Xn)FEERLM O FEBNAEETH DL EEZLND,

Z 2 TH AL, ELR—7% & LT Lai,SrCo0s, 1 F—7% & LT LaCo,.,TiO; % {E&!
L. Sz z W THRBMEZ /R L, @8z JE Lz, A%EKTIE, LaCoOs &%
R—7 U7 RN 31T 2 Wk etk & MR 2 e Kb T 2 7o DBl SR IS DV Calgam 9™ Do

10 ‘ 0.15 100 ‘
e IP 1 0.10 e IP
5- @ CP ool o5 _ %0 e cp o |
S °® co00® | < = 60 ° _
£ o 0000°8...‘.. 10003 > o *
> oo .® L4 1 J.005 5 < 40 - R ° —
-5 Fe °® o 20 [ ] —
A 0.10 ° e o o ®
-10 ‘ | -0.15 0% o ¢ ® 7
1.0 05 0.0 0.5 1.0 00 02 04 06 08 10
I (mA) AT (K)
Fig.1: I — V characteristics in the in-plane and cross- Fig. 2 : AV — AT characteristics in in-plane and cross-plane
plane direction. direction.

[11 K. Uchida and J. P. Haremans, Joule 6, 10 (2024).

[2] R. Lohnert et al., Phys. Status Solidi A 221, 2400321 (2024).
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ERBEREIREEZ & VORI RE 23 L 72 p B Si-Ge REVEM B O BE R

Thermoelectric properties of nano-grained bulk p-type Si-Ge
BHITHERT, (M2) A B, /I HE, A fEiE
Toyota Tech. Inst., Ryogo Ishihara, M, Matsunami, and “T. Takeuchi

E-mail: sd24407@toyota-ti.ac.jp

e

Si-Ge REVEM R LR A 22 C M H 72 T
DRI NB Y, EiE TR & O R T
PEREFE SR 2T %79

n BEENCITEREAIR — L 2 L E T A
H=JNTaA 7l EERIREEREIC K DK
BVREREAL, RO Fe I X 5B G0 REH
H7e 5T, S HIC, EERAZEZ S 10 at%
DPHEANLIY ZT>4 ZFEH LM —J7,
p BCIE, n B & [R] UAPRBRFE B & N 223,
Xx U TIREREOLZDICEAN LR TED
AL E N SICEE L C, EREIRE A2 m <
5% 2T, RN EMEE S h, K1
BVREROERERL LW BENE -T2, %
DGR, 5o ERoutERfa L ZT=1.56
B E->TWn5 &

p ! Si-Ge RMELOBEREREZ IS 1T D fbARRL
DREZIHIT 5 FEE LT, @SRV Al
LGax K=/ FELTHIELEE. ZOFE
2L, kiR 2 L oom s - KEVRE
O EMERE p BB OFER A s LTz,
EBRF 1k

70 vol.% Ar + 30 vol% H, DA F T, I
BHERE LRz R A — L IV E A0
TF /fifb L. R— I L TERIL 7=/
B TR %, R 1 BN 0 O DL B
= R L — D EN Si LD b RkE» zr B
DRYR THeAR A, 848K, 350MPa, 1 B:fHD
KTV BB T 52 LTV L
7o 2L B OBEEILT L AT AT LD
HEREE D 95%LL L THDH = L MR L.

TERL L 72 S 7 3B O R XRD /R4 —
POER LRI N A TH D Z L 2R L
7=, EBIOMEIT SEM-EDX 2 X > TEHii L
7.

ELAEPRB L O —_ v 752513 300-
1000 K D E K, B4R T, 2 Eh, B

© 2025%F ISRYEE S

Wi i3 L OVERIERE Lz, BVmERIT,
L—H—7F v v aiEE VT, 7 U 5R
AN TR Ul B fE CHIE L 72

FEER

Figl A =h T A v 7 (MA)% D
SiaGessNiiGas Fy ARk, B R, BEEZ DN
VI ED XRD R — 2 EoRT. T —D
R BEHRE Lo SV 7 3B B SR ERRIL B %
i > 723D 26.7nm LV /X 72 15.0 nm &
720, BRI KA Z If T & 72 2 & 2R
L7z. EDX IZX DTz L0, ReheE
BEINHMBFREEIL, BET v ¥ —EHicR
BHC 1at %R ICE TR L T D 2 LR L
7o KRR TR E 2 n sk L Tk & ¥
— Ry JREERIE LT 2 A, 600K LI LD
EIRIE CRE R —~y 7488 (300 1 VK™)
ZAfERF L7 &, 900K LA BTl HRETAY 10m
Qem UL MICE T T 2R LT,

5 NI EEMMEDORERIC OV CIERRIRIC
THET 2.

T T T I I

After milling _|

Intensity, / (arb. units)

E [ As-sintered
%I__J I A,-_/\,__/L

20 30 40 50 60 70 80
Diffraction angle, 26 / deg.

Fig.1. X-ray diffraction patterns of SisxGessNiiGas

BE IR

(AR S, BARRESREE 21, 141 (2025).
R. Ishinara et al., Mater. Trans. (2025). Now in
press.

[2]Omprakash Muthusamy et al., ACS Appl. Electron.
Mater. 3, 12, 5621(2021)

BIRAGR TR UG 3RERT -4 7 v 7,
L, p106 (1993).
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a-Si F¥vEUITICKBIERFT L NgBI, BEOEREIL
RUREREOMRL

o Improvement of Quality and Thermoelectric Properties of
‘Lé@;&@ Epitaxial MgsBiz Thin Films by a-Si Capping
= FIFWA |, JEOLLtd.? OCOBE)I| BH= ', Bl R, RE MF LK HE?
TR B Bk A, RE B!

Ibaraki Univ. !, JEOL Ltd. %, °(DC)AKkito Ayukawa', Takeru Kuriyama', Koki Nejo!,

Wakaba Yamamoto?, AKkira Yasuhara?, Haruhiko Udono!, Shunya Sakane!

E-mail: 23nd255s@vc.ibaraki.ac.jp

(15 53] A BE AR/ N R B2 ST FEJR & LT, 10T 731 A e E~OIEARHIFF ST
W5, T SEIRIR CENLZBVGEMERE 2R T MgsBix SR BN EH 24D T D, MgsBix 1E =l
O Zintl LA BT AR T, FHCn B F—E L IRNENTH Y . T OMERRITER TR k%
#% 5 BioTes RICILHT 21, L2y L MgsBi [ZFEFICKEAARLETH Y . BNEMERICERE A 5 2
D2 ERREINTHDHR, Z0F AV v ME MgsBi, O IEME7 MR 2 8L X8, RS HT
FRCRE i & 722 D, WIEOBILEP S HIEE LT, TxETELTZ 7 A Si (aSi) ¥y o b
YIIEOEANIEH L, 2R ETIZ, BaSkh #EICB W T aSi ¥y v B VA EAT L Z LT,
K1 Ba BRI OTER & B L= 283 A8, E72, a-Si BIdm F#— ¥ % — (MBE) &
DBEEZEF ¥ L N—NTHRMAARRT, HibER/NRIZTE 5, AFETIE, TR XX
—EE MWz aSiF v v B MgBhL RO T B & % 3 VR K OBVERFERHME 2 BRY & LT,

[SE6R Fik] BVUEE U7z ¢ il ALOs 562 MBE WIZE A L, JEHUEEE 400 CC Mg & Bi Z[HlIf
KAETHIET MgBh #E S, 0%, EREZ =R TS 2453752 &
T aSi ¥y VAR LT, TS 2 EER A E T BEMEE (TEM), =¥ —55HL
BX B4k (EDS) \ZX VT LTz, F7o, BNEFRFEIL ZEM-3 & HV TRkl L 7=,

[FEBAER] TEM B L0 . MgsBi, OB 718 & R LT2 a-Si O T iR T 7=,
£/ EDS v v 7 X0 EHERICH 7 Mg KO Bi ODMBRO SN, ZOZENS, KR T
~HD L7 S MgB I3 EREZ RS, SRR TE T0D 2 LR CE /o, BER
PEIZBIT DR T SLold, T ETICHE SN2 MgBi REROF TR b &V 4 pW/em?K?
R LTz, =, Fx vy B 7% LTWRWEEITITERY B LERICHEAD LT, K& SLor ik
E L 0.5 uW/em?K2 [T 7272 VMEE 705 Z 3 5o Te, THD SOE LIS WEDIEEZRL
722 Enn, BRI L VA UK Bi WEVERIEICRELY G 2B 2015,

[BiEE] ABFFED—E0I%, JSPS FenllifFs B4Emh#: (JP25KJ0648) . HAEIATCAME, HiE -
FEHE RO L VT,

(2% 3CHk] [1]F. Zhang et al. Adv. Funct. Mater: 30, 1906143 (2020). [2] A Li et al. Acta Materialia,
239, 118301 (2022). [3] R. Takabe et al. J. Appl. Phys. 119, 165304 (2016).
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ERTHFTSER_ERZRAV-REZARTORRE

Development of thermoelectric device using electric double layers
that operate at room temperature
RRXERRFEHAR L2 — BEH KA
Cryogenic Research Center, the University of Tokyo, Takenori Fujii

E-mail: fujii@crc.u-tokyo.ac.jp

EXHE N7V A L (EDLD) 13, BRGR h T 25 (FET) OfftigE & L CRMHHE
ERWTZLOTHY, I—ARrF /) Fa—7 CNDIZBWTIX, ¥ — MEEICE->T, pfle n il
WHEOF ¥ V7 HFHETLIENTED, FAIFXINETHR L ITRT L) RER _HEx v /v
SHEIEZ W2 BER T (110, K2 IR TR Ry —RE R A M E 05— MNEEAFIN
LT pn #EEE(ESTe b T U AN—ZARBERFOEEZFREL TE 722, ThbOEX HE
ERWIZRETFOEE, Fv )7 26l Lz, KERICme L TEMRE 2B SR T v U
TEREETHALENDDH, T2 T, BiRU EICES AR O AU REEHNTEIE Ty U T
ZHIE L, BRI TA A R ZELSE TR Y VT 2 BET 5 Z & alAhi,

30CA AR & L TRt 58~62°C @ 1-Ethyl-3-methylimidazolium hexafluorophosphate % ]
W7o, 100CIZBIT D K LA BHO 7 — MEEEAEEZ 7, EADS — MEEICK L TR LA
VEMPARESEMLTWD ZERRATERND, ZOZEIFENENETLR—ABFHEIIT
W5 Z & aRT, GlE T, IR RIZES a2 R OoRR & e A A R IO T BVE SR - O EA
WwET 5,

[1] Takenori Fujii, J. Appl. Phys. 129, 045101 (2021)
[2]2022 4% WP BKEEFINGESS 24p E205-10

positive +
electrodes
Solidifying 410*
lonic liquid
) 3510% 1
| \ negative 31041 §
Separator electrodes Separator 4
) . p-n stacking . 25107 r |
Accumulation of carrier thermoelectric device < 50| i
[m}
LER-ERF v AV ABEERAVEAERT 1510% - 1
110 | :
L4 -5
Gate ] \ Heat Guide ‘ 5107 -
I T
TS@®® 3330 @@@H 331 o, - 7
eat
Transvers-type VG (V)
. . Solidifyin; o .
Accumulation of carrier | onic e th‘e"m°e'eft" Ic de"'ce_ 3:1-Ethyl-3-methylimidazolium hexafluorophosphate
using ambipolar transistor 2EMBEE LTHL: 100CITBIF5 LS VERD
F— b EXKREE

K 2 mBENSVORFERAWVZEFSVRIN—X
BBERF
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HAFEADBREGRES L URERHO REFEHRED RS
Development of Simultaneous Measurement for Conductance and Thermopower of
Single Molecule Junction
R AR OM) 4K B MW+ HAR', @A Q'
School of Science, Institute of Science Tokyo!, Haruki Goto', Shintaro Fujii,' Tomoaki Nishino!

E-mail: goto.h.c5a3@m.isct.ac.jp

[(#E] HorEGIRREMBHROF ) Fx v 7o R S TR S D)/ A ThH

0, BNEZSHLE e & OBSREMERUINE T~ DICHDNER S TW 5. - B o R sk
WS BEHRENMAEL, ZOREHEIAEEZ IO LTS THEGOMMEICEREL 52 5
[1]. LU, AT OEWIER S EE CORBREZMOFHINIRETH Y, £ DOEEIT /7
P ST, 2072, FEiEEOEI 5 BVERR T K OMZERHE O 2 (b 2 JB I v RE 72 BT
Te R FEOBRFE R R D HILTWD. £ 2 TARMIE T, Haof#aGoMEBEICEWN T, &
KA L BT ) O @ e R EHR 24T 0 B/ 2 PIEE PR Lz, AFEZ AV CREREOLE
a7V A NTEH L, REZEDNEERICS 2 2EBEWA LT HIEEBNE L.

[3=8R] 5 5+ & LT 4,4 -dipyridyl (DPY) & 1,4-di(4-pyridyl)benzene (DPB) % AU /-, EZE7%
FIZX 0 ER U Au(11D) R ZEIE T TDPY BLO'DPB D ImM T % J —/LIRIRICIZIE L, Au
R BT E2RESEDHZ ETH T AEERIL 7. iR - K&JE T T break junction (BJ) 142
L0 Au BEEFERIICT ) X v v TERAERL, 20T ) X ¥ v AT EMRT S Z & THY T
PR ZER Uz, 72, BWREMET 5 Z i L0 B & RIEFHK P OGRS & ORICIREZES
Gz 7o BEGEME LD 1 ms O CERSELEE & B E O RINFEHI A4 0 I8 LT 7.

(R - B8] Wy rHEaomEBRIzBNT, @] © ]
DPY I 2 S O{E#EE v — 7 (H IR EE, L IR EE), DPB .
TIEMRIAMREFE B — 7 DB S 72 (Go 1T =1 < Highsaie
BAEEE). 612, FIARFIEIZLY DPY 0% o e a— KEREEE
(SRR, B850 DPB ONTHITENTHERS Figure 1. Fluctuation of Seebeck coefficient
AMET 2 EBERN LA T2 EMH7ICH during the stretching of single-molecule
&AM 72 572 (1 1). DFT-NEGF 17 & 5 Highs 3 Junctions for DPY (a) and DPB (b).
2 L—3a CORER, BEOMERE TH RN T D el 80w U, WaEAENET S
ZETHTIEL GBRBRO T 2 VIO RLF—7E ¢ NI R TORFEE LTEE
REZS BRI 2 LdmmeEinic. LRV, ARIFFECTITET 2R3 HRNE A BRFE L, MO FH6 O R
RS DAL NEEREIC G- 2 D EE ) T H A M X, Z OB LTz, 86 O R itk
WYL OMBICET BN S HITIRED Z LM SN 5.
BE R
[1] Tsutsui, M. et al. Sci Rep 5, 11519 (2015).

=]

o
=]
o

754 ° 754

S|/ uv K-t
|S| /uv K2

50 504

259 25 ¢
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EXLGEEN 2R TAERLRT

Liquid thermoelectric converter with huge electromotive force
FURRBDIRE |, FBAREBHR 2, FBK TREMS 3, C-MET*
oliA #& 1, 5K # 23, P.V. Adhyapak 4, S. Karpe 4, A. B. Patil , M. V. Kulkarni *
Grad. Sch. Pre and Appl. Sci., Univ. Tsukuba !, Fac. Pre and Appl. Sci., Univ. Tsukuba 2,
TREMS, Univ. Tsukuba 3, C-MET 4

°Haruka Yamada!, Yutaka Moritomo' >3, P. V. Adhyapak?, S. Karpe*, A. B. Patil*, M. V. Kulkarni*

dbe 3
1.5+

E-mail: 2520211 @u.tsukuba.ac.jp

Voc DIERELTH 5, AT % 30K IicT 5 &,

WA BN 2R+ (LTE) 14, BUREVE FE ) IC Voc l3fE A1 ER L, 23T 292mV IC#E S
EHad 27 N4 A CTHD, LTE OB ICHE %, Fxhi7 al 9.7mV/K TH Y, Fe?t/Fe3*
JEEATZHMT 2 &, @HIE, EREE—  Hoa(=14mV/K) XY K&\, AT %—-30K
Ny VHRICKZREN M=a AT a 3ER KT 5L, Voc 3fEPLHIET T 228, 1K
Le =y 7REBODBAEL 2, LTE DK FHEGEL TH —84mV ETL 2 TA LW, X
JI Waas \E, FFIEHT R EFAMELE Voc Z v 1(b)id, GO &Effiz 7z LTE o HRET
T Wan=Voc/AR EREND L, 77777  HDMOTE VocTHBITH20b b,
A VR ROE L 2B EGEZ w3 2T BEENIEREE HTHAILTET L 72, &K
Woa DR T 5 & L3t S 7z [1], BAE ) W i$ 0.40 W/m? TH o 72, i TIE
MORIL. BRI 2R LR e THD,  FRMEFERELE L CERAEEN ORI

Hxd B nEEE e LTty 72y 5,
(GO)Ic#EH L. GO &%k H\v»7z LTE ofitk o [@Go,AT=30K
27T L 72, <
2. WAk )

GO K235 L 72 A M % i\ C LTE

ZMEL 72, EMER s 1% 42 mm?2, EM[EE

0 ,5
time (hour) 1 (A/m”)

Ht d X 10 mm TH 5, EFEWEIT 0.8M D X 1 GO &% w7z LTE @ (a) Voc DiERiZAL L (b) H
Fe(ClOy4)2/Fe(ClOy) s DAIAFR L 72 /KK T B,  JFilE d=10mm, s=42mm’, A7=30K TH 2,
EHREIC A 7=30K Z I L 7= %, BHEE
Voc DI b # 3 EEBIZR L=, I biC, [1] T. Aiba, D. Inoue, Y. Moritomo, Sustain. Energy
EMMIC A 7=30K ZHIML, &t &K V'  Fuels, 2024, 8,2138.
Rtk 2 HE L 720
KRS PH RS

1(a)ix. GO iz M7 LTE i &1 %

© 2025% ISRYEES
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BRILETTE RSB NBEED Fe/FeBARBEERICEZ 2R
Effect of Non-redox Solute in liquid thermoelectric conversion composed of Fe**/Fe’*
RPKF |, FERRHYR >, HIEK TREMS’

O=ZM &' & &|E. HE X! FR &3
Ibaraki Univ.!, Fac. Pre and Appl. Sci., Univ. Tsukuba 2,

TREMS, Univ. Tsukuba 3
°Ryo Miyama!, Yoshihiro Mori!, Dai Inoue! and Yutaka Moritomo?> 3
E-mail: 25nm651s@vc.ibaraki.ac.jp

RPN L E OB EFE—y VAR UT- BRI ORME. NaClOg & AR L T
7R IS LT RIABVE AR #4551 LTE(liquid 72 WEBMIRORL L 0 /&, S#RIT1/Ry =
thermoelectric conversion device)23 /£ H Z4£ 8 T Compe CHR/DHETZ 4 v FLIERRTH 5,
WA, BRI Wax = a?AT? /4R % K X < T U4 T A TINTG A= R —=DL0n72NZ
T5I21E, BRALFE =y 7R am K& < LR LT AR EE L<HEBH LTV
FTHRET TR, FHEPL R 2/hS<T 24 1()Z, mrpe+mna X L CRGFZ 72 ML
BN D D, AR TG Z £ O BRROPUL. 72, NaClOs Z &M L 7= BARIE DR HE. NaClO4
BRARHT Ry, BBATSENRPT R JEBUEHT RarlZ 2R L TUOVRWEMIRORE L 0 /NS W, fi
SRTED [3), B, BMLEITE RS RWNE  BUE1/Rae = Carmpe/nY2 TRONEE T 4 v
BOBNIZ LD | Wyax D B3 SH7z[1], MLTEHERTH D, 74 T A TINTA—H
LrL7em s, BLEILE RIS RVIEENa, D=2 LN WD 5T BRI R E A
Rs. Retw Rat \CRIETHBIHL MR >TW I<HHALTWD
720, ABFFETIX, 0.5M @ Fe(ClOs), & 0.5M A CUE, B LB e 2 /R 2720 NaClOy 23a
D Fe(ClO4); NIAEfELT- A X /) — /L (MeOH)E oW o\ ST ﬁﬂié’»rﬁ‘}: & HIZ, NaClO4
TRIZR W T4], ﬁz‘s{h%fc%ﬁ RV NaClog s O EIZ AT

@\ Rs\ Rot Raie |\ E T B %2 RFERIITHR~ T, A0~05*(a) & vithout NaClo,
M 42mm?, BHEEEE 10mm D&V [ SN
IZ mpe M @ Fe(ClOs); & mpe M O Fe(ClOs)s & < T
myxa M @ NaClO4 % ¥fi# L 7= MeOH ¥ - %1 I To
Uiz, BRITTTIIRD 7 Z 7 7 A4 by — R &2 M0 B
2o 298K IZHBWNT, Ry Ryy Ry Rair ZHIE L &L aeh e
oo RIZ, B I—FBEV 71y FOEEND 0_027(;)- 1 1
RE LTz, £, BRALFA v B — X U A0 < T a——
EIS) THONEHHFEA v E—F L AET T T [ AT
Jb R AR TR/ T L R R B URTE L T2, S
Rair 1Z. R>5 R & Ry B WTEHM L 7=, Mg + My (M)

1@ et 125t LCRIE 7y kL X 1 imreM O Fe(ClOg), & mpe M O Fe(C104)3 & mya
Foo D FEE L, e (O.OMYRBIE LTy, M P NaCIOs EWAELIEA S/ — LSS 5
EELS ST — 5 Tl B, T E S mp, DR~ OB ORage @ O OOBHRIE, £
(=0.SMYZ [EE LT omye 225{L S 4727 —p ¢ AL E AL 1/Rs = G (10mpe + 2mya)/m  1/Ree =
5. NaClOs % Vifif U= fitiig o1 1x,  CeMres 1/Raie = Caipmee/n 2 CRUNART 1 >
NaClOy % Fifif LU BRI DR X 1 Kk LR TH D, TR TH Y . n (mpe,mya)
U WHIEL/R, = €, (10mpg + 2my) /Ol o4+ 5 36 Smee 2myay 5. 66(1 8t mya)
INETT 4 b LR ChD, T4 vy CLHLT
TIRTG A=A N—2o LW H5 B 5.4 [1] Yuetal, Science 370, 342(2020)

RIIZH S 2 L<HEB LTV D, K 1(bIZ, mpe  [2] D. Inoue et al., RSC Adv., 14, 6292 (2024)
+ ma \CKF L CREZ 7' 2w b L7-, NaClOs % [3] A. Wake et al., Appl. Phys. Express, 15, 054002 (2022)
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FARKICEDAFBED T /HBEL RO BT R E R EFM

Analysis of Nanostructural Modulation and Thermoelectric Properties of Ionic Liquids
Using Infrared Spectroscopy
(TNGE 2
OMHXHE BR&E ' MOBE Xz, BN KRE', 5B W', k¥ Eth', FEH 28’
Grad. Sch. of Eng. Sci., Osaka Univ.
OKosei Ohashi', Konosuke Ochi!, Yuki Hanamura', Hirokazu Tada!, Masaya Nagai,
Masaaki Ashida'

E-mail: ohashi@laser.mp.es.osaka-u.ac.jp

A A RIS 100°CAT & L CER SN D MRE O —F T, fhx B bR A R o,
Blt, B O A U RIROBVEREZ T, B LIRERRH CIGERHENRE SRR D L
EHIZE =Ny VIR OFF SRR T 2B G 2 WS Lz[1], 2 O IEMILE COER _EHE
DR, T =F 2 « BFF 2 OIEROEAITAKDBEE G L TV D AIRBENRIBE SN TWAD R, £
DEEHHTE A T = X LIRIRATH 5,

A TIIA A IR D I 7 m7p ) 7 HEICER L, AKOFFEIZ K 57 /SO &N~ 7 v i
BRI RETRBERS LTe, A A IR - JEBIEOM DR R L, & HICKFER
ARy NT—=J %N LTAY ALy I RIEEEZRFOZ ENRMOLNTND[2], T A A K
D e W EA L 22 B ORI 3 C B i

LD EBRI, om_[m%@m] A [
/ 3
2 2T RN BT A A R £ O ““‘(3* o
ZFOKEEZOWNLA~SY FAEREL. 5T ( g
0.10 —

AR E AR OZIL T 5 = L TF / HirEom — Witheut H,0
SEEOPAN bl o B e 1 A B 005 y — With H,0

FUH% A A T CME L [EMIMIDCAl (1) 5 ¢ o oation

L O[EMIM][BE] (F) O A SRl 5o 02 n A [EMIMILBF.]
AT MVTHD, KOEGHIZL>TT =4 0.15 |- CHy

L ORMEERICBERIELTOA D L AR ol @ o,
Lizo GlETTIE. KOWAE - IR T =4 & vos L%
BFF DI ED L H 72 B EbHT=6 L,

FNINA F U MRIRDEVEFHEIC ED X 5 I2HFE- ovogoo 10100 11100 1200 1300 1400
T LM ONWTiEmT D, Waevnumber (em’)

[1] B, 26 71 [RGB R A i X : AKE AR D [EMIM][DCA] (L) &
=(2024) [EMIM][BF.] (F) D4R (S 5 0
[2] Robert et al., Chem. Rev. 115, 6357 (2015) AT N,

© 2025%F [CRAYEER 09-094 9.4
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1T BEDE—RY I RBORERFE

Temperature dependence of the Seebeck coefficient in ionic liquids
RABEERT, TEE & ME ko, BN KE, 5H f#—
2-Osaka Univ., Ryo Inada, Konosuke Ochi, Yuki Hanamura, Hirokazu Tada
E-mail: inada_r@molectronics.jp

AT RRITERE T A A E T IT IR T =4 OB THERR S 53 TRILUEAY 100 °C LLF O
bOEIT, A FVRIRICIREAREZ 525 L, Soret hFIC L - T, A A OREAR A U TEGE
BWHNNREAET D ERMLNTND [1], RFENREEEGEME BiTes D¥— v 7425 (200 pV/K)
WX LT, A A RIRITE mV/K R L RE B —_y Z7REDE B, BVEERA B~ DS 3 )
FENTND 23], A A RIROREAFLIL Soret 734 (=Dr/D) THEN D, ZIT. DILREAR
(BRI DILHAREL, Dri3 ARSI T 2 ILBAR R TH Y . WIT N GIRERFEEZ R, /2. D &
DriZ Wb REN NS KR DIFERELRY | HBIRIIEORBELZ T L LEEXLNLMB, A
I UARIROREEE & | Soret fRECE — v 7 4R & OBIRITHEFI v,

Foxlx, @ASEDA A WK TH 5 1-Decyl-3-methylimidazolium tetrafluoroborate ([CioMIM][BF4]) @
Py VB EWE Lz, TOA A AREITRESED -4°C T, 18°C ([ZIBIT DA 721 ¢P THY
[4] . ZHUTT v vy FOREITEVME TS 5, Figure | 134 4 U RIBISRE AR L 5 2 72 R OEGE
W ORRHISE Th 5, REARIZHAE Lo EENFAE L2, BBHEE Y 30 °C & 90 °C T, #L
BEENORFENKEL TWD Z b d, BEENOIEICE > THLNEE =y 7R OEE
KAME% Figure 2 12”7, FIRMLTIE, B—_y Z7RHB B LE +1.7mV/K THDHDIZX LT, i
ERERTDICONTE—Ny JEHEORE SIHET L, 60 °C T TE—y ZREOFF 5 R A~
ERHA LTz, ZOD XD REIE, A A ARIEDORENREIZR KT T 5 Z L ITERT S EER bR
%, Figure 2 (ZI35E & L THLOA A A ([CsMIM][BF4]) DR DIREKAFIEZ R Lz [5] 1R
BEDOEAIZE AT ARIROREMET L, FRZ, m@mWIREHE b ONTF A L0 T =F - DILE
MR D ADB—_y JRBER B L L E X Bivd, E72. Soret IR OILBAERE (DD 1%
WIR B ADIREKFEEEZ oD T, B—y 7 REIIREII S L THHFISHED L2 L6 Droii
FEARAFYEDS D DR LV 3R TH D Z L 2R LT D,

(®)  T=916°C = 13
— — Z 10 )
% % i 4_ = F10T
m Y = E o5 s
on =) H ~ N . P
= § < 2 __—___-.
z s 2 % 00 g
0 2000 4000 0 2000 4000 3 05 -
Time [sec] Time [sec] 2 -
Figure.1 = Thermoelectric  voltage responses of % -1.0
[CioMIM][BF4] under a given temperature gradient at . . . . . , -1
ambient temperatures of (a) 34.4 °C and (b) 91.6 °C. 3 40 50 6 0 S0 %

[ s A:% e f'ﬁﬂ Temperature [* C]
[1] J. Ouyang et al., J. Phys. Chem. Lett., 13, 10830-
10842 (2022).

[2] W. D. G. Goncalves et al., Curr. Opin. Green Sustain.

Figure.2 Temperature dependence of the Seebeck
coefficient of [CioMIM][BF4], and the viscosity of
[CsMIM][BF4] also shown for reference [5].

Chem., 26, 100404 (2020). [4] BASRALS: [A A iRt E 0 2 v 7 J55 6 hit.
[3] H. Cheng et al., Adv. Energy Mater, 9, 1901085 [5]R. Macias-Salinas et al., Fluid Phase Equilib., 589,
(2019). 114278 (2025).
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CdSnAs; D & BB YEICHT 5 EEEEDFE

Impact of solidification rate on CdSnAsz microstructure and thermoelectric properties
RARI' BeXEH? 4XI° BRI BAGX V54— FE BB BX &2
BB T S, KR E S, &E S, AR B, hiE 82 OF#E EAm
Kyoto Univ. !, Tohoku Univ. 2, Nagoya Univ.?, U. Miyazaki?, Shoki Kishida!, Norihiko Okamoto?,
Ryoji Katsube®, Akira Nagaoka*, Isshin Sumiyoshi', Kensuke Nishioka*, Tetsu Ichitsubo?,
°Yoshitaro Nose!

E-mail: nose.yoshitaro.Se@kyoto-u.ac.jp

BEDIZ rzag T4 MEAEMTH S CdSnAs, (CTA) £/ > R—7T n BEEZR L, 0.3
eVIEE DI RE ¥ v 7L 103~104ecm? VI s T OIEFICEWEFBBIEZH+T5 2 L b,
HYE n WEEMEITHD. ZNETIZ, Ay M7V REIZ K DHEREERICEBVWT, 600K T0.2 %1
FED ZT PGS TWA]. ABFETIEL e FiE e LT, BEICE 57907 i fER %
Rt L7z, ZoOfER, BEEEEZ @Y 2 2 & ¢, 1eklE % LRl 2 2GEMRFEZ EHTX
HZEERHLERIDT, @51 5.

EBRFE LFEmMKE /2D XD Cd, Sn, As P& L, A%ET T MIEZEE AL, 7Y
v V= AR X DR 21TV, CTA OV 7§ 25T, H O COMIE LN OIRE Sy
FIZH ESESFOBEEELZHIETS 2 LT, BEEELZ L SE, EHROBREER L. B
L, 7 T NOIRICE ) I BGERNC L W IRE AR =2 —3 5 2 L TR L 7=,
B NTRESICx LT, SEM IC L 2MfkEIES, RIE COR—I/VZRIAIEIC X 5 EKAFERTM
EAToT-. &0, B—_v 7{5¥, BREER, BVYBEROIREERTFELZHE L, BEMEEE

FEAT L 72

EBRER - B8 Fig 110U —T 77 % — (PF) DIRE  ~ 400

A2~ R OEEIZZE NN OREHZ I T B ImEl 7: Cooling rate (Kimin)

HEA TR LTV, Shunbbns L oic, AEdEsE 5 007 + i 1
WIEEE PF 2R L, K CHERSEDR 3 512725 % o0 - M"/;" ]
3000 WW/mK2 % #8 % % PF 33 biviz. Fig. 2 IZIX SEM & 3 e
ZRLTHEY, 1.2 K/min OBWVREEHEDOSEIZIE7 7 $ 100 AN -
v OREMEEIN:. Sbic, BUMESOBETE, 8 ... el

400 500 600 700

7.6 K/min @%ﬁ*/l’f@j%f\n %%ﬂ%§ﬁ3ﬁﬁg}g\éﬂff_@0:ﬁ L/, Temperature (K)

1.2 K/min OHEIFZHOT v FEy hBRBRS. C Fig. 1. Power factor of CTA.
DX 91T, CTA BWTUT— MY 7R EEFE ZE) & 130T, @l
MADFE e L OBEREO R ISR 235 2 L3R
STz, ZOZENY, BEFEEICA T DRI S v
a3 T A MUAOREBEMHIERICERT L EE 260, &
W ANEEEZ K 0 mm AR A AT 5 2 & T, HHEEE O
WAEZIGITX 5. GRIETIE, BirsE e & Dol
DFARIRFNCINZ, MOBERMEZ O THENTT 5.

300

7.6 Kmin !>
4

BIFE AMPRIIRE (23K26432) OIHEEZIF 2. 2, o [
—EE R AL R BT D L FAFIE (202308-RDKGE- Fig. 2. SEM images.

0103) |2 &V FEhiti A7z,

[1] Z. Yao et al., J. Alloys Compd. 809, 151772 (2019). [2] S. Kishida et al., ACS Appl. Energy Mater. 8,
7475 (2025).
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n-CdSnAs; BEMBHTIS 1T 55 MO
Influence of secondary phases in a thermoelectric material n-CdSnAs:
RARIY BRI OF# E3! Kk K& #HE BAL £F BL !,
ki E2 BPHE FEARER!
Kyoto Univ. !, U. Miyazaki %, ®Maru Irei', Hiroki Ienaga?, Hayato Tsuru?, Isshin Sumiyoshi', AKkira
Nagaoka?, Yoshitaro Nose!

E-mail: irei.maru.75s@st.kyoto-u.ac.jp

XL ®HIZ  CdSnAs; (CTA) (ZEWBEIE (103-10* cm?V-Is!) LPEV R0 RE ¥ v 7 (0.2-0.3 eV)
R EMD, nRIBGEMEE L THIFF S TWA. Fox OIFFE 7 V— 7 TlE, EREIERRRICRBT
ZEMAERREHET 52 & T, CTA IZBWTHERD/NT —7 7 7 X —EMEOK 3 L7725
3180 pWm'K2 (600 K) [11& K L7z, —FH T, CTAIZBVREENEHWZ ENETHS. 2T
AT TIX, B AMOMFIC L2 REHELEZFAL, BMEEA KT SED Z & a2ilkAi-. Bk
BIZIE, Cd-As RICTFET D 2 2OILAEY) CdAsy, CdiAs: #5 _fHE LT, CTAALEWDOEETE
paa ERL L, 58 AN BN RIS B 2 D A T

ERFE LFEGEBIZINZ, CdAs;, ChAs; WENLZFHETI % &70b L9, HIESHAZ R
L7z, JFERHRERICITM Cd, Sn, As Z VY, IO ZAET VT IVICEZEEHALIZOL, 71U vy
< B K VBRI E R o2, IREAER T OBENRE 2R 5 2 & THEAEE 2K
6.7 K/min (ZHIH L7c. S0 7oz @) e RE ST L, fidmERmicxrd 5 X P kv
FREZITV, B—_y 7458, BRUSEE, BYEBCRAME L, BERRE A M L7z,
EBAER - BE HREORER, WITNORED CTA & Cd-As LB 0572 DRSS
Nz, ZThoOREIOE—~ v 75853 LOBMREE 2, £ E1 Fig. 1 83X Fig. 2 IRT. 3
THZETRENE, LR ORBHI AR TE =Ry 7R OMEHEN R E <, BYREE )N
IRVME R 23RS S A7z, CTA @ n BURE D F 7228 IIE, Cd YA F~D Sn DT FH A b (Sncq)
ThHD. Cd=°As ZETALEMNIFET LA, CTAIZEIT D Sn DALERT U ¥ VR TR0,
Sncqg DFERIIHI SN D, ZOREE, v UV TEEMITL, B—y Z{REOMEHER ML
TmLBR L., 72, CdiAs; 25 TeilEHE CdAs, 2 & ek & el U CEAUREE 2 @\ VA &2
RLTz. RIS, CAs, 8 A& LTEHAT HRBHIIB W T, (b Eamiia (CTA Hiff) &
BFE D BB RHKI 42 % (650 K) iV ZT Z3ERk L7z, 4 HITHREZE R LIS 2, 9 HNEGE
BEMEIZ -2 Az oW, LV EECERT 5.

BIRE  AWIIEIIRMIE: (23K26432) D XIEEZ T,

-1

- -80 a?
i oo @ Stoiciometry E 9 ¢ @ Stoiciometry
=100 | e® —A— CdAs, 3% E 5L ate A CdAs, 3%
g ®ee A CdsAs, 3% 2 are A CdsAs, 3%
2 120 - g 7 ase
= =] - )
3 -140 |- g0 Lise,
o S gl AL.%,
E = 4lilce,
% -160 — g 4 A‘::Ei
8 .1g0 L1 | | | | g 5l 1 | | | |
300 400 500 600 700 = 300 400 500 600 700
Temperature / K Temperature / K
Fig. 1. Seebeck coefficient. Fig. 2. Thermal conductivity.

[1] Kishida et al., ACS App!. Energy Mater. (2025)
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Development of thermoelectric materials with a two-layer structure of Ag2S/Ag2(S,Se)
ERIEXRRE, ZBITYT7LEASH?2 OM)F0O B4, FHEHR?
ik =2 BEE FIR2 WK Ha' R ER’

Toyota Tech. Inst. !, Mitsubishi Materials Corporation ?, °Yusaku Teraguchi?, Keisuke Hirata?,
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1. ##
Frfge rIRE 72 th e D FEBUC AT | ARFI T BEEZ
BT ST A A 2 BV S WA BT 3 B A 4
DTG, BVEFREBILERTE DL TR I
Hlcw, WRE), EEEE AT FURTY —
EWVWIH KRR AR L A& 2B\~ A3 AT RE
Thd, LinL, BVEREOHSEILZ INE S
HLHDITIE FFHRED S B2 51 B3R
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R OMBIZHET L2 2 HME LT
Do

)
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Aga(S.Se) & ikt D AgeS 125 I DA E &
M L7z (K1), 12 EE TOBMRERN 05
WKt LIEFIT/N SN E WO BN H D, F
=, IS OMEHIEmWIENEZ A L TEY |
WU R AROFE 2T 5 Z L3 A[RETH
%D, 2 DDOMEIEMAGDESHZ & T, KER
Py J R LN S T BRIRSUR A R IC
BOHZENTEDLEE R, HlAIX CusSe
[Byeon]l 5 XY AgeS [Kim]@ Tix, 4@tk
DERA &R EOIRIRM OB A RIC LY .
ZALEI ZT = 470 BL DN ZT = 20 s &
nTns,

3. ERFL

Beft L7z Aga(SSe)% . iz e — i T
L. URVIBROEEZ/FER LTz, VAR IR
Ag2(SSe)iBHT . sy F#iHdERLE (MBD) %
T AgS JE A HEFE L A 50k AgaS/ Agz(S,Se)
EAERLU7=, ERLL723BHZ DT, BHER
EtO&RBIEI S — v 7 {25 (EFIRREER)
EERIRBIE G TE) ZHE L,

4. FER

AgS/ Ag(SSe) A M B, AgS., B LD
AQ2(S,Se) D ELFHEREHZ X L, B —~w 7 {RE &
BEREPRERE L2 L 25, iR EAE
DF DALz, FEMZRRORHE S O MBI, S
[E B E T VB E DR L & b IZEREIC TR
T5,

BE K.
[1] D. Byeon et al., Nat. Commun. 10, 72 (2019).
[2] G. Kim et al., Jpn. J. Appl. Phys. 62, 111002 (2023).

[3] A. Riss et al., Phys. Rev. A. 19, 054024 (2023).
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BEYERE TaPdSes DRHBARY MILORAE
Anisotropy of Reflectivity Spectra for Thermoelectric Semimetal, Ta;PdSes
BRBRT', ZKRRE? BWREX', PHEY, DEHRL FH—L, FAEX'
Dept. of Appl. Phys., Nagoya Univ.!, Dept. of Phys., Nagoya Univ.?2,
°S. Saito!, Y. Nakamura', A. Nakano?, I. Terasaki?, H. Kishida'

E-mail: saito.shota.n2@s.mail.nagoya-u.ac.jp

UTHE, TasPdSes 1TKIR TR WEVEMEREZ R T 2 &3 S 7z, TaPdSes DB —~» 7 {25k1%
1mKK$wfﬁ%&%%ﬂb\mK?4WWK&§®k%@€wNy7%@%%¢m N R
EFHEOFERD D TaPdSes (LB TH D Z LM BN TI Y [1], BT 5 A EHEOMR
BZIER B EE > TV D, KT 100K TOE =Xy 7RO/ 5 KiRITEF & EALOBEEIC
J DI FRIEDIREZELT 5 Z LICERT 5 LB SN TVWDR2l, LarL, EF L IELOBEE
DIERFEIC IS T DIREERAFEDERIFIZ SOV TIEH B I e o TORY, it RIS R
¥ v 7O/ EV TasSiTes HIRIRIZIE N TEWEVEMREZ T 2 L3 8RE S 7z, TasSiTes 1
TasSiTes 7 7 A Z — 3 — R TCHIRITELS L 72 2 L T 5, TaaSiTes ICH W TUIRFF R AT |
IV OIRHARTFE DN R G2 R DTN EZ R L TRY | BAAREO RGN R WEEMEREO FEHICE
BB & Bi=9 2 ENIRIR XN TV D [3], TazPdSes (22T H Se 1d Pd (Z EHE UANAL L, Ta &
Se B 7=y FDS 1 IRTCHERITEIY L 72 8iE %2 & D [4], £ OREIGHEN EWEGEMRE & FAR L
TWDHZENTRIND, &2 TAMFIE TIE TaPdSes IZF1 A IRED R EZI ST 5
2T, FEICBT DT RART AV ORIARIFEEZRE L, £z, KRR FLZ
BN S 2 IRET 572012 Se & SITEHL L 72 TaPdSe (DWW T HIIEZIT- 72,

AWFFETIE TazPdSes & TaxPdSe (Z351F 5 KSR AT MVORIEEAT T2, PENLAFTRLF
—1% 0.1~5.0eV, HIEWREIL 80~300K Th 5, —RILH M TH D b il 7w & ZITEA LIz T5m
DRI R AT MV A RE LTz, TaPdSes DT FHFEA Y hUIZIL 0.5eV T & 1.1eV i
ICE— 7 HE3EDY, 0.2eV AR 1 IZW2 > TN 20 23 B S 47z, 0.2eV BAF CHIZ S e
MEIE X 7 ORI F M THB L TR Y, 0.5eV & 1.1eV TRIZ S =i b by m <o < 8Ll
S, B RREDEANE IR LTz, — 5 TaaPdSe DHR AT M UZBW T L RERICEE OIS
DB S V723, TR TOREIEA b sl 51 CoR < Bl S 417z, X A X, Ta:PdSes DAY
NV DR FER A7 Kramers-Kronig 224 K - CEH SN2 HFAREE X7 hL | TaPdSe & D
DN Sx v VT OIRDEBENZOW T 5o,

[1] A. Nakano et al., J. Phys. Energy 3, 044004 (2021). [2] HA&E 2, E{A¥EE 59, 17 (2024). [3] F.
Matsunaga et al., Phys. Rev. B 109, L161105 (2024). [4] D. A. Keszler et al., Inorg. Chem. 24, 3063 (1985).
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X C®IT

Type-l 7 7 A L — M THAAEEIC 3 O
FERBEZAT DRI H 5. Type-TI
BaxGeoo PV U THREE DOKIH D 72
Z Ge &% Ga?, AP, InVTEE#R LI({LEY
DT — 7 RN L DAL BVERMEDN R S
NTCW5D. ZOMIZ BayFenGess DA R
13 %705, BVEREITIRA STV, JiE
7T R~ Bk (SPS) 1A%, HREGAOIKIRE C&
BEALTE, R ORD BNHIFHFTE D0,
SPS 1512 X % Type-MI DA EIT DA, A
M2 T, Type-Tl BaxGeioo (ZFV T Fe & &
L 7Bk 2 7 — 7 R, SPS, BB & A7
BRI A CERL, BVEREZTRA L
To NER T v Ak 2 R 5 Z & TR
TR DA BN Rt D &2 A & LTz,
X rpi S

FAAKHAY Basas Fe ,Geroor (x=0, 8, 12) Dk
Bt LT OEBO 7 v AL TIERLTZ. 7
— JJE: A, 7 =—/L 700 ‘C+96h:A (700 °C),
BT T X~ BEfG S DIEZE (A-A (700 °C)-S &

#70), A-A (800 °C)-S DJIEE, A-S-A (800 °C)
DIEFE, LV A-S DIEE.

iR X #iEr (XRD) %5k, TG-DTA, #\dE
FRPEORIE, 3 KO Hall JIE % FhE L7-.
MRLER

XRD EB LV TR COERT v+ 2Tl
DEMIZL Type-lIHEE TH > 7208, W< DD

RNV E TV, A-A(800 °C)-S DS
1C, Rl FE FeGer 38 &2 OY FeGe 23/ L 7-.
IR T ok 2 L o ORRE
AT RN, ERUInER o NWFE LT 2720
BEt L= nWFho 7 et 2, B b O
tH (BaxGeOs, BarFeOs) ZAKJH CTX Ao 7e.
FRMFEOE =y 7485 S 1%, -16~-19
p VIK TT vt AR X5 AE R EITR
DOHNRMNoT. OFED Fe BHIZL D%V
T IR BRI OB RN TR N Z & VEE LT,
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ZDO%4, Fig. 1
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BE IR

1) S. Paschen, et al., Phys. Rev. B 65, 134435
(2002).

2) I H.Kim, et al., Acta Mater. 54, 2057 (2006).

3) J. H. Kim, et al., J. Appl. Phys. 102, 34510
(2007).

4) J. H. Kim, et al., J. Appl. Phys. 102, 094506
(2007).

5) Y.Li, et al., Appl. Phys. Lett. 83, 2868 (2003).
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IN—7 R4 RS5—EE (Ti,Zr, H)Nip92C00.05Sn D P B EEH1E
P-type thermoelectric properties of half-Heusler alloy (Ti, Zr, Hf)Nio.02C00.0sSn
BEAET, COLK i, =F & ) 18~
Yokohama Natl. Univ.

Kosuke Yamazaki, Ryo Kaneko, Hiroshi Nakatsugawa*

* E-mail : nakatsugawa-hiroshi-dx@ynu.ac.jp

N—T « R A AT — (HH) &4 TiNiSn [ZEREEEFMED <, K= 2 N THIRAYRAME I B4,
DO T AL PN E LI BEME CTh 5. Fex OBFSEZ /L— 7L TiNiSn ® Ni %+ ~ %
Co {E#i79 5 Z & CEXLEEEZ NN D P A~ L2 b ZH7= TiNi; ,CoSn (0 < x < 0.15) OEE
FRPEIZOW T LD L L7Zenn s, BXIRITE, BURERN\EW 2D, ZTIT N L g L
LU T OB AR LTz (ZTmax=0.12, T = 675 K; TiNig.05C0005Sn). & Z Tl A KffaTd 51
Ml Ni JE 28352 & TEAF v U 7 EEOHREEFHEDEIZLY, BE—y 7R
BoMEzZMER L EFERBHELZHADSEL LN TE, ZT 28 50%m L L7
(ZTmax=0.18, T =700 K; TiNig92C00,0sSn). H|Z ZT Z K I 5 <, ARFEBRTIIHE TR ER %
TS0 T L0 HEWTETH D Zr, Hf % TiNig92CooosSn O Ti A MIEHL, #
T BRGSO ARk % 5 A 72

Ti1+Z1:Nip92C00.05Sn (0 <x < 0.1), TisHfNi0.92C0005Sn (0 < x <0.05) Bt DVERL 1T T — 7 VAR
LB E Wz, 7 — 7 ERRICEVER LT A Ty MROBEHI D A P HENTIZ X
TR L7 sHESE N L7e g, ASREICEZE AL T 1073 K, 168 h OXJEALEESL L 21T
STz, BVLEE OFREHT X SRIEHTEEE SmartLab (& & W ByR X BREIHTEIE & RIETAN-FP %
W2 U — ML MENTIZ J o C HH #3E (ZE[#E F43m,No.216) Th D Z & ZHER L7=. 80K
7226 395 K OEXIEGIRE /L OE — v 7B OWE 1T ResiTest8300, 395 K 7> 5 800 K DOHIE
X BEEDZEE 2 2. 300 K 225 800 K DEAE =R ORI E | TEVE RN 2L & PEM-2 % W
7o. F7, ResiTest8300 & AV TR T Hall 2h%E
WE 21T 7.

Fig. 1 {Z Ti14Zr:Ni¢.92C0005Sn (x =0, 0.02)?®> XRD
PRE— 2T Wb HH SIS H kT 5 (A (1l 1 s B a
PE—2 AWRENTND. £72,x=0021FE—2
PMEAER A~ 7 FLTWDED Ti A4 b~D JJ J J
Zr BHICHE D B TEMBOM SRR S h Ty T bt
5. e

HETIE Y — byl MIEFTIC & o OB S | o
NIRRT A —F — BB R N ZT D 2 0 40 S0 € 70 80 0425 4 43
e e -

(220)
(220) 1]

arn
(200)

(311)
(222)

= (400)
(331)
(420)
(422)
(511) (333)

Intensity (a. u.)

Fig. 1 XRD pattern of T1,_Zr,Ni;4,C0, osSn (x =0, 0.02)

at room temperature, where the indexed peaks represent

S E B the half-Heusler phase.
1) K. Yamazaki, S. Sam, Y. Okamoto, H. Nakatsugawa, Solid State Sciences 157, 107708 (2024).
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REMBICB T2 ERYIBRBEIVHIRAFREAO-OOFHEE
ETI
o Effective Mass Model for Thermopower and Power Factor Analysis in
‘L;J{L ) Thermoelectric Materials
F mumRssE AME - SEHTREM ), REXE 000 JEVE—-FUFLA
(Novitskii Andrei)!, #F >

National Institute for Materials Science !, Tsukuba University 2, °(PC)Andrei Novitskii!, Takao Mori?

E-mail: MORI.Takao@nims.go.jp

Despite its simplicity and several idealized assumptions (simple power-law energy-dependent scattering,
single-band transport, etc.), the effective mass model remains a widely used and practical tool for
first-order description of a thermoelectric material's electronic structure. Often, this is a reasonable
approximation in regard to charge transport properties. In this study, we critically revisit the analytical
expressions for the thermopower and reexamine the boundaries of their applicability, particularly in the
partially degenerate region.

We demonstrated that regardless of the dominating scattering mechanism, the Pisarenko’s formula

k 3 2(2mm) kT)3/2
a=+?3(r+—+ln[ (2mma ks T) D

2 h3n

exhibit reasonable agreement with the full numerical solution when the thermopower is above 145 pV/K.
Moreover, this formula provides a simple thermopower-conductivity relation, @ = + kg /e (b —Ino),
where b is a constant determined by the scattering mechanism and weighted mobility pu,,, and ¢ is the
electrical conductivity. This relation, in turn, is valid for materials with ¢ > 90 pV/K when acoustic
phonon scattering is predominant. Additionally, the Pisarenko’s formula can be used to estimate the
maximum power factor of a thermoelectric material from the weighted mobility of a single, not necessarily
optimized, sample at any given temperature as (@?c) ., = 1.73- 1075T3/2,,.

This analysis offers a convenient and broadly applicable approach to analyze thermoelectric transport.
Even in cases where experimental data deviate from analytical prediction, the trends can be used to identify
anomalies in transport behavior or to guide further investigations.

This work was supported by JST Mirai JPMIMI19A1.
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8p-N201-1 HELEBAMBE AKTLMARL WRTPHE (2025 BHAS KAFvV /R 8AVSMY)

BFFRFES L EREEENEET S
FEAKBL1EY) Sra5(BitxPbx)osNiOs [Z & 1+ % B FIREMRHT
Electronic State Analysis of Layered Oxide Sr2.5(Bi1-xPbx)0.5sNiOs
Correlating Local Atomic Arrangement and Electrical Conductivity
L KHE 1, FILKHE 2,IL K AIMR?
OMNEH @X', AE FFE', F)l B, BF EF2 & H8\E2° WEF wa'
Tokyo Metropolitan Univ. !, Tohoku Univ.2, AIMR? ©(M1) Kenta Natsui!, Hideyuki Kawasoko!,
Soichi Kikkawa !, Kana Nishimura?, Tomoteru Fukumura??3, Seiji Yamazoe!

E-mail: natsui-kenta@ed.tmu.ac.jp

Sr15BiosO2 A5 E & SINIO; X1 7 AT A MW 572 % SrasBigsNiOs Tld, SrisBigsO: &P St/Bi
FLA N ERR KRS (BERRFAR) s B BFIREE (BRI IC T2 2 & T RSB DY 100 £512
WRT D (1], Hail, Fox ld X ARRIUmT %S (XANESHIEIZ LV | Z OBEXUREE O KiEe
AR A3, Sr/Bi Bl ORI &5 Ni3d il & O 2p BB DIRGRILICIK T2 Z L ZH 5L
7= [2], E£72. Sr25Big.sNiOs @ Bi D —H#B% Pb TiE#L L 72 Sra5(BiiPb.)o.sNiOs (Pb:SBNO; x = 0.1-0.5)
TlE, Pb EHLEITIS U T SH(BiPo ) ORRFERZE L, EXUSEE 2T 25 [3], FICkk
FrAH Pb:SBNO Tl RAICITESREE ZRAMHIICH 523, x = 0.1 {2 THih & 7 555 52
72N AT [3], £ 2 CAMFIETIE, Pb:SBNO IZEBIT 2 E TIREEA R L, Pb EHE L EXL
HOMBEOERZH LN LIz THET 5,

EARBOSIEIS &0 BB L 72 Ph:SBNO #EHI DWW T, of ' {83448 I&t
Ni-K DLULH, Sr-K WRILHS, Pb-Ly WU, BiLsWlui Josas T
D XANES W £ BB CRIEL, O/E, BFE  § | E I~
Pb:SBNO Tl&. Sr/(BiiPby)ElFIX> Pb EH#HLEIZ L 5T, % ’ ' ::
Sr-K WRULSH, Bi-Ls WRALSH, Pb-LsRULH O XANES A~ &0 q842 |
7 MVDSEE ER Y =R LR — (BB, Srid 2 i, " 65 —58344.0 fg
Bi (X3 fi. Pb 1L 4iCTHD Z &30z, —7F . Ni-K 50{0 - of5_ B

X [Sr; 5(Bi1.xPb,)o sNiOg]

WSRO Eo X LaNiO; (Ni*) L IFIXFRFRE TH 7203, x . oo
Fig. 1. Pb substitution dependence of

=0.1 T L72t%, ZHLAEIE, x OISO ERRIC
WY LTz (Fig. 1)e 20 Eg ORDIL, B O~ Pb*
(ZEHE S NToRER NI OFEEDME T Lo 2 & 2R L,

WD IEEAF v VT ORADR, EXURBEOBAZFIERI LzEEZXOND, HHIT, x=
0.1 T Eo MR Z 7 L7220, ERLF4H Pb:SBNO IZHB 1T DG RICHOWT bk T 2 TETH 5,

electrical conductivity and absorption

edge onset energy in Pb:SBNO.

[1] K. Matsumoto et al., Adv. Sci. 10, 2304978 (2023). [2] B fth, BA(LZFEE 105 HFES
C303-1pm-14 (2025). [3] Vaff fih, %5 84 EISHW PR A FINGHET S 21p-A311-12 (2023).
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FEARBRIE Sr2sBinsNiOs IZE 1T D EFREL ERGE
D RARAFES - La BROKFHE
Dependence of Electronic States and Electrical Conductivity
on Local Atomic Arrangement and La Substitution in Layered Oxide Sr2.5Bio.sNiOs
]IAKE! OM2) BF&E' FAEF=E' ZTNE— LHERT!
Tokyo Metropolitan Univ. ! Yuxin Peng', Hideyuki Kawasoko!, Soichi Kikkawa !, Seiji Yamazoe'
E-mail: peng-yuxin@ed.tmu.ac.jp

ER SR T AL A LS ® D 2 & THRARE

PEEHETE AWER L LTUEACIIEE TV [1], & SINIO, B
. (ROTRAA HE)
L Fa TAEMEIED (SrisBins)O2JB & Xm 7 A d A Mk
@ SINiOs &7 & 72 % @ IREE k4 Sra.sBiosNiOs (Fig. DIZFV ‘S”-g;_'gggg
T, (Sr15Bigs)02 JBIZI51T % Sr/Bi BUA| DR 2 #I4H L, Bk ;
FPAH CITHERRFAE & B~ CRAIRHIERD 1/100 FREEIZ £ T ae—=b

T2 EERH LT [2], & 2 TABFZE TIX, SrasBigsNiOs
WX LT, St % La TREMA L., Ni fliZCE SR~
DB LT D THRET 5,

538 T T T
(Sri—Lay)25BiosNiOs (La:SBNO; x = 0-0.35) i fhakbhid, FEHX £ toT ﬁr%*a
IS &0 AR LTz, BOREBENC ST, X e Y — k2 >YTF MRIXFFAR
~UL MEFTIZ X0 SR 2 FE L, N-K RO X SRIhs © 536 - _

ERETS (XANES)HIEIZ £ Y Ni OMidk &5 L7z, S Hlc, F|RLL 5.35
TTOBKIEIROBIERAMEDLFTM LU, U — ML MEHT X Y
La:SBNO Tid, FLFFAH « MERLFFAH & £ 12 La E#E () OBk
ST, a iRITED L, cliREEMLZ, X512, x> 0.15 Tl
a WiE1E 5.355 A RREE, cHhEIX 1775 ABRECIEIE—EL ot
(Fig. 2), £72,x>0.20 Ti%, La:SBNO LAS D J&@ IR EE{L#3(Sr,La),NiO4
DARM E LT LT, b OfERN D, SBNO 128175 La
DOEERAR x=0.15ThH O, FRRAEZBZ D &, Bigd @ik
(E~OEEZALNAE T D Z Lo o7z, £, Ni-K RIYLHEO
XANES A7 FLTiE, La @ISV, BFFIZ IS O TR
TARAF —=PIERERLF—NCBE L2, BRI TR =R AAF—IcBE Lz, =
FuZ, FU La@iaCTdhoTH, SyBi BFNC L - T Ni OIS G 2 5 BN R D Z & 2 REY
%, YHIL, BERIEFEORERFE L ED T, La B ROFEMEZHERT D,

00 01 02 03 04
X in (Srq_,La,)s 5Big sNiOs

Fig. 2 Lattice constants of

(Sri-cLay)2.5Bio.sNiOs.

[1] M. Imada et al., Rev. Mod. Phys. 70, 1039 (1998). [2] K. Matsumoto ef al., Adv. Sci. 10, 2304978 (BETHRA: 2

(2023).

© 2025%F [CRAYEER 09-037



8p-N201-3 HECEIS AL AKELHAAS WETFBE (2025 BHAZ REFrY /R &AVF1Y)

22 R ER X FRE DB f= 3R-TaSer. Te, DHEIERE B & EBImEFIE
Crystal Growth and Superconductivity of 3R-TaSe;..Te,
without Spatial Inversion Symmetry

ERBFXFEIO0 T4 7HEB CHAB ME, B R5

Materials and Structures Laboratory, Institute of Science Tokyo. “Kazuki Okada, Takao Sasagawa

E-mail: okada.k.bd@m.titech.ac.jp

BRERS AN AR TaSe; 14, Ta & Se DENAEELFEBHERICEV ZL O Z LA RO,
AT ETIT, Md BRI OIRE 7 07 7 A VROF iR OBE SO f# b i~ T 1T, 2H,
4Hy, 4H: HEEIZ DWW THE B ORI I L | 2B I I1T D E R B LB R R 2 i
LCE[1], Te 2N IE =AFRICENLL 72 TaSer A3, [RIUF7 A1 % 1A & 72235 ¢ B 7 A2 343 JE B g
L7= 3R #38E (M 1) 122V T, AL M AR COA RGN C LSS TR, — 55T,
Se D—#fz Te TEMT DL IR MEZLEATE BIREEBIEE T b LA T2ZErlEshT0D
[2], 3R HEIETIE, N D ZE M SRR FRIEDME AL CWA T ED G| ZAUTHEE R LT FERER A OB RE A3
SN Db OO0, EEREE TS (He) ORI 8 ORI BB R E OIS TR,

AHFFECIE, AL FEE AR E7E %2 VT 3R-TaSer.Te, O KA HE S EBRIZEEILTZ (K 1(b)ffAG
B), W X MR7 7 TiEIC R, 3R MRS AR LT, MLAIHT ORGSR, b Te B CE/MEMT
£, x=03 THHZEN D o7, 00L M TO X FREFTHIE DR KA 10N T LI, Te EHLED
B> THETE —ZIMEA RN 7R, x = 0.3 THEEE L=y DRI x = 0.0 (2T 2%1E
EHMLTWDZENFERR TET, 4 I FIEICI BRI EZITo72L2A x = 0.3 Ofif TiEEr
W45 C T=29 K IZBW TR EZBLAIL7Z (X 1(c) , T TIE, X 1R LT B T OB
FEMEIINZ T ARG T ofE Rb L, EEEE SRS (Ho) ot —L U AR O T, 2L CIEE
KB E DN FEBLL TOD ATREME R 82 3im T2,

[1] i EFRE ) 15255 . 56 85 [Hlis B A IS (2024).
[2] H. Luo ez al., PNAS 112, E1174 (2015).

(@) b [T
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2= R 18 AgsGeSes (Rashba BB EIERZA) HiERD I ERFHE
Photoelectric Properties of a Rashba-type Polar Insulator AgsGeSes Crystals
EREFROOVT4 7HEB OF% KE, #)I 85
Materials and Structures Laboratory, Institute of Science Tokyo, °Yoshisato Mori, Takao Sasagawa

E-mail: mori.y.a980@m.isct.ac.jp

IEIC X > TR 2 REM % F72 AgsGeSes 13, VZJ7 iR DA ENE % H D EnimfH A3, 725
BMEMER E L CifSE I N C & 7, —J7 T, 78R O G (Z2[HEE : Pmn2, @ Fig.1(a)ifi AKX
7E) %S OFEWMI. ¢ T I ERE RS REASIE N Th 3123 2 2b b3, FHICEKE L TH
WrAHEF I N 2PMEIRIZE A RS T vy,

AT Tl FH— R 2 & E M AgsGeSes DY F ¥+ v 7'13~0.8eV TH Y, Rashba !
DALY - Ny AL 2ETHEEE T2 2HL2IC LT, ZOMEEE S L, 22/
KENF O i mEIc L > TAEL 2 L aNd, BELICHEW FFRa A&l (=

PRI XL L LRIERIE IR O T REM: & SEHIC, FIRAH AgsGeSes DIARREMEL L L
TOREIC DWW T EBRREE % 1T - 72,

FimtH AgsGeSes D HLAE G IZIARNEIC X o THM L 721572 Biff & 2 B L CHE L 728K X #1
[T OFERS S, HIVE LEEBMAIEON TS Z 2R L 7= (Figl(a). SIS XERT ¥
RIS X oA (cfl) BXUOZO®EES M (o) ZREL T (Figl(if ARE). Hifl
AR « 74 2L L7z, T4 AOBREERHME X LEERANTA—2T F 74 F%H
WCHHIT L 720 650 nm O AIFENEHAS Fics W c B MoRBRICEXHE Lz 25, ¥
AT AT CAET 2ER GEHKER) 289 7 ~A4 20 F — X —D K& i cBlill 7z (Fig.1(b)).
A T, AT R I RARAEE 0 SR B AR S O R M ERE R A G L. T DK & Zekifg
BIROBRIICOWCHRT 2,

Intensity ( a.u. )

N S _NmoN
a &
&

R

20 30 40 50
26(deg., CuKe) V. i (MV)

Figure 1. (a) Powder X-ray diffraction patterns (black: measured, red: simulation) of AgsGeSes. Inset: left and

right show the crystal structure and Laue diffraction image from the crystal ac surface, respectively.

(b) I-V curves between electrodes along the c- axis under dark and 650 nm laser irradiation with
polarization along the a- and c¢- axis. Inset: the photograph of the measured device.
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RYT—ERZAWN=HD—FRoI4 20040 bEABEM
Helical axis orientation of carbon micro coils using host polymer orientation
BREEKXE HIHRE', CMDEA BE', B &EH', G '

The University of Electro-Communications !, °Nao Mochizuki!, Yusuke Nakashima!, Rei Furukawa!

E-mail: m2433130@gl.cc.uec.ac.jp

H—Rr~A7vafi (CMC)L, KERFRO~A 7 0 A — LA —F—0 54 iS5 FF
DR FMMET B Y (Fig. 1 (a)), oD 7 —7R 2 BT FLA~RHEAY 72 BEREI W FF I 2 FFD 2 & D3 &
hfwéﬂﬂoik:®i5ﬁﬁﬁm\E@h%%ﬂﬁﬁbfﬁb\CMC%Ekwokﬁ&%%
fbEE5 2 & CHRICHIRAZRETEX 52 ENMBN TS, RBFFEIE, CMC O FERER WIURRE
KRS EDZEEAMNE L, RV ~v—< U v 7 2O AZFH LT CMC & AHh% Hi
252 L ERATZ, TIULFig 1 O)DL A NVERE L TOBRBFELZRLZ L TNDIONE
IIMDIEINCENR D LB Z DAL, Eo, SRERINIC X o THEAE LICEBI A T & 2 ATaEMEN
bbH, SHIZRY—ORTHBIED I & TIFIEMNIZ CMC OBIEEZ1TH Z LA TE, CMC
DEMHERHIZB N THENFIATE S, RY~—NT CMC O 5 ABE Rz 5 72D FEER
LT, AU AKX T U)LEEAT IV (Polymethyl methacrylate, PMMA) ZBLIRE A, £ O - CTHifk A
F /v (dichloromethane, DCM)Z 1 2. % Z & T /WRIZER S, 15 572K CMC 2 St
Toth. T Z R o CTBA LR L S 870, SO0 (Fig. 1 (o) & ERME - BMEE (SEM)
ICCTHIE LTI 2 A, CMC EHilbhI 723845 FIICEL M LTV D Z ERbho72(Fig. 1 (d), =56

BFoNTREOEEMEZHE., LV FEMAERAME AT A—FZMETHZ LT, PMMA R
BT DR 7 BB T L A MRGIE, BERGTEEAFE O ATREME 2 R LT,

Fig. 1 (a) SEM micro graph of CMC. (b) Equivalent circuit regarded as a coil. (¢c) PMMA thin film
containing dispersed CMC. (d) SEM image of CMC aligned within a polymer

[1] S. Motojima, Nature, 339, 179(1989).

[2] Y. Hishikawa et al., Materials Integration, Vol.17, No.8(2004).
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7 UER—FERE YH (1. 73<x<2. 04) [Z & [+ 5 Hal | {=¥K - LLiEFu4ERE
Hall Coefficient-Resistivity Correlation in Compensated Metal YHx (1.73<x<2.04)
BARET BEH BE
Saitama Univ. Masamichi Sakai

E-mail: sakai@fms.saitama-u.ac.jp

(5] 4> MU D AZIKFEY (YHy) 1T, BFHIT7 = VI & EAL 7 2 VI HAFF>7 8
N—F&BTHD, TATHRICL D & HY s 2 025201 L7z YHx (1.73<x<2.04) Tli&, XK
T ONETRE H AR (p) I L T, 3x1077Qm ~ 1.7 x 1076 QmO#HiH THET 5, F D45k
IZfEo T, IEH Hall 423 (Ry) H2Mb L., EBRENZ &2, p& RyDEIC LI BRI RERATIZ K
MT B[], Ll ZORBIEINE TR ThH T, AFETIEEZORNE, 7o ER
— T &R\ 70 T — IR FLIEZE (Baber HGEL) OBLE HEFHIICHE T S,

[HFiE] 7o eR—F 8RBT OEEEFII=RALX—HEL, EOADEEL b OET /N R
E, = h?K?/(2m) & ZNBNATH D IEFLN Y R Ey, = Ey — h2(k — Ko)?/(2my) 3, I E~ 7 Lk,
FRCCmET 5, WEAZEMTIHREL TH, REMNTIXABIITERZR > DT, B LELED
ELITRE T BT, R IER &2 T 5, £ ORR, B & IEFLICEST % Boltzmann
UM E TR R R 5, AWFZECIX, BT - EALEE L2/ MIBELCIRET 5 2 &
WX o T, MEZEEMEIZ LTV 5 Boltzmann HEEA AP OB ZLIHICX) LT, (& H Ze =% &
AT 5, L T, Boltzmann HFEH)> HAFHTHIIZ Drude B R A2 E <

[#55#] Drude FFEXDDRD L 572 p & Ry OEADE LN,

p_(}) 1 +(M) e | + un
e nelﬂel +nh:uh eZTeh nel.uel +nh.uh

R = _(1) MeHs — Nelti [ Muel + il
i e (nelﬂel + nhﬂh)z eTeh(nellg - neﬂlzl) ¢ "
B RE e SIEALRE ny DRET 551 (e =nyp) . WIH DOLIT,
Ru _ Hn — ute]
p 1+ M (un + lpel)/ (eTen)
Lo THEZDBND, TIT Tl v FENENEFBEELIOCEABTETHY | 1. &
+ - IEALIEZERF OEB) AR, MITE T L EAOHWRERTH D, HHTIZ, ZoXRAUTH

EDUNT, YHx (1.73<x<2.00)IZ BV TELHl S 472 Ry-p MBI DRI & w7~ 50

[1] M. Sakai et al., J. Appl. Phys. 108 (2010) 083719.
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HIILEBHREST =AU A4 T4 FOER & WIEETE
Synthesis and characterization of new gallium-based mixed-anion mayenites
KIRK!, E#®2, RREHKXS
BRAFELL, MBkEEE >, SEHRFL W/ HRTE, RETH' KBHER?

Osaka Univ. !, AIST?, Tokyo Univ. Sci.}

Rui Okumura !, Takahiro Kato?*3, Yuki Iwasa?, Kohei Yamanoi', Ryosuke Kodama!,

and Hiraku Ogino?
E-mail: u124065a@ecs.osaka-u.ac.jp

T A MO D—DTdHh D 12Ca0 * TALON(CI2ANIIE, 7 —YNE T —VD 2 A b
IZO*NFEL, 77—V 0 % OH, H, eHITEHT 5 2 L TRARECARE /R Ehk 2 7o BREDS 5
Y D[], £72. 77— N O*DOALEIC CIBMLET % CanAlis0nClh b 1#7E L(Fig. 1), HALW A F
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Fig.1 Cage structure of the Cai2Al1403,Cl, drawn by Fig.2 XRD patterns of Cai2Gai403:Cl,
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[1] M. Miyakawa et al., J. Am. Chem. Soc., 129 (2007) 7270.
[2]Y. Wang et al., J. Alloys Compds. 818 (2020) 152820
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/ . £02 108
ouT4 ouT 14 o3 —— 1015
I; ul 1 2 3
INPUT 6 4 2 0 ) 4 6 10 10 10 10
QUT3 Input Voltage [V] Frequency [Hz|
OuT2 ouT1 OUTO
d e
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Figure 1: (a) Schematic of the MoSe2 NF device; (b) Lissajous curves of electrodes; (c) Result of FFT;
(d) Result of sin 2wt waveform task; (f)Accuracy of waveform tasks; (f)Result of memory capacity
(MC) task.

[1] Alif Syafiq K Zaman, iz B2k ivamii e, HEATEER, 19p-C301-4(2024)
[2] Zhang, Xianghua, et al. Micro & Nano Letters 10.7 (2015): 339-342.
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Ag/Ag>S Nano particles device based lightweight cryptographic system toward loT edge security
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K515 51 Ag/AgS BN AET 47 a—T 47 UTI=T A A% 8 HEFNZHEE L. 15 52 HigeFn
THIETHLI, BOIEFET S IEOFHRIZIR O H415 NIST SP 800-22 (p-value>0.01 T
B TRHIL 72 30 &7 A ADOREFE RS DEEA H R EO I I FRE T L2 EEL | WiIEIC
BT HIE T S BT, 1 B BRI T R ZE (MSE) TR L7, [R5 REB 2]
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s " Material Device characteristic model
fafR 5% MSE 0.13 OFFEECH Fig. 1 In-materio cryptography with Ag NPs devices.
Bl A2 LIk H L7 (Fig.1), Z  Table 1 The table of NIST SP 800-22 test aims and results of p-values.
i Test name p-value | Uniformity |Independence Unpracticality
FUZED, Ag/Ag.S F IRIEE Frequency (Monobit) Test | oo @ |
N . ” X Frequency Test within a Block 0.983 i}
KT INAADIERRIE I B R PE Runs Test | 0047 | | =@ [
. L |Longest Run of Ones in a Block Test 0.000
D EMED E WG 5 b L 22 E  |Binary Matrix Rank Test | 0025 | | @ [
|Discrete Fourier Transform Test 0.885 i} 7] |
L7718 B ALVEE D& |22 5-1"C |Non-overlapping Template Matching ‘ ‘ ‘ 2 ‘
Test 0.068
NF = - N = Overlapping Template Matching Test 0.016 ]
WOIEAURSIIZ, AFIEREEE Maurer’s Universal Statistical Test | 0000 | | @ | ]
Kt o . .o3=, |Linear Complexity Test 0.927 @ < ¥
FRROMONTIT =073 g iliaed Fooee [ @ 1 @ |
- — Approximate Entropy Test 0.000 7]
AN A= Riar =N
ARITBNT, B VAT L |Cumulative Sums Test | o000 [ = | ] |
_ N . |Random Excursions Test 0.263 =] [
GL@ E'ﬁ T%ék§§</ﬁ;ﬁﬁ?§j’béo Random Excursions Variant Test ] 0.289 [ ] ]

Refs 1.Srikimkaew O., et al., Adv. Elect. Mater. 10, 202400360 (2024). 2.Tsutsui K., et al., Sci. Data 12, 454
(2025). 3.Bassham L. E., et al., National Inst. of Standards Tech. 10, 6028 (2010).
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Trial for Real-Time Object Recognition with CNT-PDMS Haptic Pressure Sensor
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Introduction: With the advancement of technology, artificial devices and sensors that can mimic human touch
and interact with the environment have become an important area of research today. In previous work, the
CNT-PDMS haptic sensor was used in-sensor based reservoir computing application used in robot hand and
achieved an accuracy of >80% for each object when classifying nine different objects[1]. This study focuses on
real-time object classification using the CNT-PDMS sensor placed on each finger, as shown in Fig. 1.

Method: CNT-PDMS piezoresistive sensors were fabricated by quoting to previous reference[1]. These sensors
are simple to manufacture and are produced by adding a small amount of CNT to silicon materials without
requiring advanced equipment. The feature of this sensor is that its conductivity increases when pressure is
applied. Thus, it will generate different types of signals when grasped different objects. As shown in Fig. 1, the
classification process was performed by grasping each of the bottle, cube, and toy strawberry objects 50 times
and placing them on four fingers attached with CNT-PDMS sensors (four outputs from each finger), resulting in
16 outputs. The classification process was performed by grasping each of the bottle, cube, and toy strawberry
objects 50 times, as shown in Figure 1, and placing them on four fingers equipped with CNT-PDMS sensors
(four outputs from each finger). Then, the total of 16 outputs were trained using linear regression, and the
obtained weight data were defined in the real-time system by Arduino.

Results and Discussion: In Fig. 2, the bottle was grasped between 1.8-3.6 seconds, the toy strawberry between
5-7 seconds, and the cube object between 10—12 seconds. During the remaining intervals, the sensor was in a
released state. As shown in Fig. 2a, object grasping led to increased conductivity, resulting in higher voltage
values. In Fig. 2b, the classification results represented with colored lines: blue for the bottle, red for the
strawberry, and yellow for the cube. Each line peaks during its corresponding object's grasping period, which
indicates successful classification in real-time. We plan to increase the number of objects in the future.

Reference [1] Kimizuka, K, et al. Adv. Intell. Syst 7 2400640 (2025).

Strawberry Bottle a) Sensor Output
z 2
- £ 1f
. ‘ >o 0 =
= .
Cube b) o
PN 3 1l
ha >
( B § *qucwyﬁll»?‘
0 2 4 6 8 10 12 14
Time(sec)
Fig. 1 Object Recognition Task with three Fig. 2 a) Sensor voltage outputs detected by Arduino
different objects. b) Classification results of objects.
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Refs: [1]Y. Usami et al., Adv. Mater. 33, 2102688 (2021). [2] D. Banerjee et al., f}ililrl;:terizatioi Elecmc(?;
Adv. Intell. Syst. 4, 2100145 (2022). [3] H. Furuta et al., J. Am. Chem. Soc. 116,767 SWNT/porphyrin-derivative
(1994). [4] H. Furuta et al., J. Am. Chem. Soc. 123, 6207 (2001). networks.
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[1] H. Hoshino, Y. Sannnohe, Y. Suzuki, T. Azuhata, T. Miyanaga, K. Yaginuma, M. Itho, T. Shigeno, Y. Osawa, Y. Kimura, J. Phys. Soc. Jpn., Vol. 77, No. 6, 2008,
064712-1 - 064712-7.
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Fig. 1 PL behavior due to changes in Ag number and
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Fig.1 2D-PL spectra of Ag/Cu-Y

[1] H. Hoshino, Y. Sannnohe, Y. Suzuki, T. Azuhata, T. Miyanaga, K. Yaginuma, M. Itho,
T. Shigeno, Y. Osawa, Y. Kimura, J. Phys. Soc. Jpn., Vol. 77, No. 6, 2008, 064712-1 -
064712-7.
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