tyiary 2025F E72EICHAMEZ ST EMBER

| Mty a>(OEER | 9IS 9.5 MR - it |

B8 2025438 17H(8) 13:00 ~ 17:00 Ik K307 (EZHHE)

[17p-K307-1~15] 9.5 Frieertkl - Fotd

FEX BENTIKR). RE ETERRHMEKT)

13:00 ~ 13:15

[17p-K307-1]

Na-X €4 51 MMCHEITS PL DINEVKTEY

Ot Al B A, =k 281, %A B! (130T ARIEILH)

13:15~13:30
[17p-K307-2]
Cu-Y, Ag-YEF 1 MMIHEITDEZERMEETEIC K DPLELDIRE

O Amk'. B HAL Bk £ A B2 1 AAITAFZAFZREIFHER)

/

i

© HEHRR

13:30 ~ 13:45

[17p-K307-3]

Investigation of Electron Transfer in Shewanella oneidensis MR-1 Using
poly(benzodifurandione) (PBFDO)-Modified OECT

O(M2)SHI FENGYU', YUHAO XIE!, SHENGHAN GU', RONGTAO ZHANG', BANGFEI SONG', AZHARI

SAMAN', XENOFON STRAKOSASZ, TAKEO MIYAKE!, GABOR MEHES' (1.waseda univercity,
2.linkoping university)

OEMET K —

13:45 ~ 14:00

[17p-K307-4]

Ni-P/Nylon R D& & 5ti#R I 5 EUIEMEL DA D BikF14E

OM)EM EB'. ZH M. EM 517", k% =mM2. Chun-Yi Chen'. Tso-Fu Mark Chang'. &
H&R2, BF 382 S8 EAT(1LERBMEAE, 2.5BL)

14:00 ~ 14:15
[17p-K307-5]
BAITIC & B Pd/poly(3,4-ethylenedioxythiophene) 8 &M H D ER & £ O BB A ERF 4 5T

OMNAE F'. M BT 80 3. 848 EA' Tso-Fu Mark Chang! (1. HREZAF)

O EMETV Y —

14:15 ~ 14:30

[17p-K307-6]

HBERFCO,77 > X MMRILIC K 2D DR 7% 5 Ag/NylonRDIEH

OMMNE Bk, T|E BT ST B, FH 28 Chen Chun-Yi'\ Chang Tso-Fu Mark!. 2F 3}
2, BB EAT(LERRIZAE, 2.541K)

14:30 ~ 14:45
[17p-K307-7]

Cu-EDTAES A% SRR IC A L\ B Cu/PolyanilineBABDER & &)L O — AIGBRERL IC R T 5 EfRARLE
SE i

OMMNE MR, FEM 517", Chang Tso-Fu Mark'. 2R EA' (1.ERRIZAF)

© 2025 JSAP



tyiary 2025F E72EICHAMEZ ST EMBER

O BEFHETV N —

14:45 ~ 15:00

[17p-K307-8]
SREEEIEERCus(BTC), DIREHR L LS

OM1)ZEBE ZBE'. (L M52, /B9 B3k, 28 Mds'. AT @A (1.REALETL. 2.fAKRI)

15:15~15:30

[17p-K307-9]

[ZE57EERERE T B RFHE] van der Waals<ILF 7 A v U CuCrP,ScBfERICH T3
B DR E AR TF 4 5T

OWE ', #)I| 28 L.RRREAT7OY T« TH)

O EHETVN)—

15:30 ~ 15:45

[17p-K307-10]

SNOEZRFEMORFEL LTOH RO HILIBERE

OMTEA EE. Kith [E2. Fib w13 (1A, 2.NIMS. 3.IBF)

15:45 ~ 16:00
[17p-K307-11]
(FEEXRE] XA/ 7 I AIEICKDERLTING / KIF O IR
OirA 2%, A =41, 5l #E2, BR PFXE LFBEEE BM. 2RERA ¥4%)

16:00 ~ 16:15
[17p-K307-12]
XGRS &M & B CoARilinO:Z #5858 D EFIBISHENT

OFm e, #R BHAXR'. #a K%\ £&k EH'. §E X% (1. RHEHE. 2.KEKYEH)

OEMETY M) — O HEBER

16:15 ~16:30

[17p-K307-13]

Transition from Short-Term to Long-Term Memory in an Ag-Ag2S Atomic Switch Network

O(P)SAMAPIKA MALLIK"2, Thien Tan Dang', Nakaoka Yusuke', Usami Yuki'2, Tanaka Hirofumi'2
(1.LSSE, Kyutech, 2.Neumorph Center, Kyutech)

OEMETY ) — O RBRR

16:30 ~ 16:45

[17p-K307-14]

An YMnOs Single Crystal-Based In-Materio Physical Reservoir Computing Device for Voice
Recognition

OMuzhen Xu', Kyoka Furuta?, Ahmet Karacali3, Yuki Umezaki2, Yuki Usami'-3, Yoichi Horibe2,

Hirofumi Tanaka'3 (1.Kyushu Inst. Tech. Neumorph Center, 2.Kyushu Inst. Tech. Mater. Sci.
Eng., 3.Kyushu Inst. Tech. Hum. Intel. Sys.)

16:45 ~ 17:00

[17p-K307-15]

BEN—RF/Fa—TJ/BEEDSFRY FT—JILB T3P FIXRILE—EMADOITITIL
U N—5BEEANDRE

OFEZE M4E"2. WK 18R, Banerjee Deep’2. EF E'. A B2 (1. AIARESEI. 2.1
T ANeumorphtz > % —)

© 2025 JSAP



17p-K307-1 HT2EHANESRESLHHES HETHE 2025 RREBHAZ BHEF v/ 2&AVS(Y)

Na-X €454 MZHIF+5 PL OMEKTEFEHE

Dependence of PL on heating in Na-X zeolite

EARTABRET ClZEWHA WEASR EXKRE HABE
Grad. Sch. of Sci. & Technol., Hirosaki Univ.
oYuto Kitazawa, Junya Narumi, Takafumi Miyanaga, Yushi Suzuki

E-mail: uc@hirosaki-u.ac.jp

G&EE]

Ag VAT A4 MIR—7LT1=AgBEA T A NI, MBEOMBIZ L VN7 + LI Rxvt
Y APL)ZFEBT H1], ZOMEHIL T 7T =2 &M A Lian iz LE RIS AN ST 5,
Fox i3tk 727 7 v —F % T PL BB O 23, T & 7=, Driowfs[2] c, X BE4
T4 MIEHT D Ag a5 UARMEE X0V 300 °C, 500 CTMMEGLEL L, PL 282 FH#4& L2
LA Ag B OINBNEE OZALIZHE, TREO®E NN OB R ZMR LT, FRC
Ag BN D 7 0EEHZ B W T, 300 CTMEN L 7230k IR R L F—DH /30 ROVEHL L7
23, 500 CTMEL7230E TR Lz, ABFETIX, (K= R X —0HEE N RSB - 1K
T 5 INBIEEE 2B 52T 5 72012, RINEL, 300 °C, 500 ‘CI2NZ T 100, 200, 250, 350, 400 °C
TR L7- Ag$01.8 D Ag 6 €47 A hTPL - EPMA - XAFS €417 -7-, Honi=-7
— &6 PL ZEBOFRAES Ag IO JRFTEEMNT 217V, PL BBUI T ET 5 Ag OALE OfFEH
BT,

(5288 5 1K4]

Ag A F VAP AT A ME, HIRO Na-X Y 45 4 FEH Y —#AEH1, B4 T 1 B
WA A KT pH T HUTIC72 5 F TP L%, ISR KIRIRICIRIER5 C, 2 KT 52 &
T L=, 20%., KRHFCREEZ L7, PLEEIX, RINEVE 72130£4(100, 200, 250, 300, 350,
400,500 CC 3 BN IC, a0t EFHF-2700 1B 5t e ERt HNing T 7 A = A
HED A2 DT O E .. 206K E & H1C 220-700nm, EiR)1T-7-, EPMA HIEIZ, =R/ ¥—
R (EDS)E 7 u—7~A 27 a7+ 74V (JIXA-8230 JEOL )% W CEESHT 21T - 72,
[ 5]

Fig.1 12 Ag % 1.8 Dkt D (@) AMEL, (b)250 CTHE, ()300 CHEL, (d)350 CHIEN, (e)400 C
M#ED 3D-PL AX7 b TohH D, PL AR ML EHBLLTLST5H7-0, TNZENDsZ 7T
PL 38 2~ 3 Z #ih % fifl LT 5, BEIZ G TR L TR Y BAR/N R RKTH 5,250 C
25 350 CTHE L 7-3EHZ B CRbE IR 280, 310 nm DEE/ N> R2AEHL L TE Y, 300 C
THRENR K E 72 o712, 400 CLLEDEE TIZZ OHE Ny RIZEEkT 5, 250N,
BB X 5 T, #ER RS 5 Z LRSI o 72, XAFS (3HAEMET T TH 5
23, b & 280, 310 nm DL/ RGBT 2 50EHClk Ag i1 DB EU OV -7 AT RS
INEL I DM R SV, FERNIRERY HICHE T 5,
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w
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Fig. 1 Comparison of PL behavior with sample heating
[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.
2L A etal. & 85 M FMBE A KA IR
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Cu-Y,Ag-Y EF 54 BT H5REPMBBEEIZSL 5 PL EEDOBFR

Study of PL change of Cu-Y and Ag-Y zeolites during heating in vacuum

EARTARRET CmEMEs LBHA EXRRE HABE
Grad. Sch. of Sci. & Technol., Hirosaki Univ.
oJunya Narumi, Yuto Kitazawa, Takafumi Miyanaga, Yushi Suzuki

E-mail: uc@hirosaki-u.ac.jp
GES1Ag 24T A4 MZR—T7 L7z Ag FBEA T A NI, MEVEOLIRIZ L V587 + K
NIF v APLERRT D[], ZOMEHIL T 7 — 2 2 H L7 7= d e s 2
WIS Tnb, DIETOMIET NaY 4T A M2 Ag & Cu 2 3:EH# L7~ Ag/CuY B4
T4 Mz WT, PL M #ER S, EXAFS ffifric L v Ag B3R A MTEAILTH
Cu KR OIFIEEIRD PLHEADFRINTH D L Enizl2l, 2Ky +DIFEEN PL
BB LBEHICEHEL WA EERL TS, £ZTC, CuY, AgY AT A h&aEZEHT
MG 2 Z LIk VKRG FEBREL, TOWRICEIT S PL 28028k X O XAFS HE
IZ XD RS E b 2B Lic, 2R OO/RENG, BB ICRIT 5 PL%## & Cu,
Ag JE30 D Rk S O BIMRM A2 B 5202 L, PL RBEEREOMFIH 2372 5,
[S2B8 73BT D NaY BE AT 1 R Y XS, GlkE4 T4 MaElia 4 KT
pH 7 12725 £ THYE LTk, A 4 RMEITo7-, Cu, Ag DA F UL, TNEN
TR, SRS /KIIR A U, 15 25 CT 24 BRI 21TV, Wi KA TR
ARz X 721%. 500 CT 3 KEIIMBVLEE 21T\, CuY, Ag'Y B4 714 M&fERlL7-, PL
1. O EFH(Ocean Insight # Flame) & LED Jib# Yt (310 nm, KELH DSL-
3108) THIE L7z, PL+XAFS (%, HZA2EEENICHEEB 25 L, KERH, H228ER(120 42).
EZ2NE(200°C, 120 43), EZErmAN(120 43). KEEABO 3 & W) 7 at A THIE L
77
[ #]Fig.1 12(@) Cu-Y BA T A |, (b) Ag'Y ¥4 F 4 FDJhiE )t 310 nm 1231F % 2D-PL
AT MERT, (@CuY B4 74 hTiX, KRHFTPLIFBHIS o7z, UL,
EZEHERGRFRIC L 0 PL 233 L, BEZEFIIEGEFL T PL MRS KIEIZHMN L7, KKEA
I3 PLOREE DS KRS L7223, SBRICHAT D 2 EidenoT-, (bAgY Tix, K&H
2 B BEZEPERORTE T PL SR LT, Z D%, EZehnE ¢ PL ME XD L, HZeh
WHHETHO PL TN L 72, KRREAZITEZEFHHND 120 5tk OME NS bt
T, BZEHEFICIIR O 2o 72, £72. XAFSHIEIZ LY CuY,AgY B4 T4 Mzl
THK 7' RTBIT D XAFS A7 MLVOZEEABHl STz, EXAFSI2X %, Cu, Ag D
JOPTRE S I ZERAERAT T Td D A3, XAFS 227 ML DZE(KIE Cu, Ag J&10 O R 28 b0
K FOBREIZRET D ETEREINS, ZNLOMENS, Cu, Ag JHIL O RTEEE
K OUKD T DOBREN PL BN KT T HEZH I T UL, PLREBSMZMIATE5 &
MEIND, FEIREL R ICHET S,

1600 8000 .

= (a) = (b) pre
= = vac 30 min
] s vac 120 min
‘-E: ‘-E vac 200°C 30 min
E E vac 200°C 120 min
£ 800 ‘?4()()0 - / 4 vac cooling 120 min
Z Z ———atm 30 min
S S /

0! - — 0 1 1

400 500 600 700 400 500 600 700

Emission Wavelength (nm) Emission Wavelength (nm)

Fig.1 2D-PL spectra of (a) Ag-Y, (b) 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.
[2] "RifE OB etal. 55 86 MG HIABR E KT AT
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Investigation of Electron Transfer in Shewanella oneidensis MR-1 Using
poly(benzodifurandione) (PBFDO)-Modified OECT

Waseda Univ. !, Linkoping Univ.?
°Fengyu Shil, Yuhao Xie?, Shenghan Gu?, Daniella Marie Gatus?, Rongtao Zhang?, Bangfei Song?,
Azhari Saman %, Xenofon Strakosas?, Takeo Miyake?!, Gabor Mehes!

E-mail: chenxgyousan7@toki.waseda.jp

Extracellular Electron Transfer (EET), a key process for microbial energy conversion, is vital for
optimizing microbial electrochemical systems (MESs). High-resolution, real-time monitoring of
EET has been achieved using organic microbial electrochemical transistors (OMECT), which
integrate Shewanella oneidensis MR-1 onto OECT gates coated by a PEDOT:PSS active layer.

In contrast to the p-type conducting polymer PEDOT:PSS, air-stable n-type conducting
polymers exhibit distinctive advantages when employed in OECTs. For example, thin films of the
recently-developed poly(benzofurandione) (PBFDO) achieve outstanding electrical conductivity
of up to 2000 S/cm and remarkable chemical stability in aqueous environments. These materials
primarily enable electron transport, as opposed to hole transport, allowing for rapid and selective
electron transfer during interactions with biomolecules or analytes.

This study highlights the advantages of PBFDO used as a bioelectrical interface in OMECT.
Through linear scanning voltammetry (LSV), cyclic voltammetry (CV), and chronoamperometry
(CA) techniques, PBFDO's performance in EET monitoring and bacterial adsorption was assessed
and compared to PEDOT:PSS-based OMECTs. Observations with optical and fluorescence
microscopies confirmed PBFDO's bacterial adsorption capability and its suitability for OMECT
applications. These findings enhance understanding of electricity-producing microorganisms and
support advancements in microbial electrochemical technologies.

Gate Covered by PBFDO
—— and Shewanella oneidensis

=1 -
P — MR-1

S~ = Channels in different
sizes Covered by
u PBFDO

gate

source

drain ©41000um/100
pum/10pum

. ~ Foot Connected with
poly(benzofurandione) (PBFDO) Electrochemical Analyzer

Structure of OECT
10 pm

100 500 pm ‘
—

Figure 1. Schematic and details of OMECT structure based on PBFDO

[1] Méhes G, Roy A, Strakosas X, Berggren M, Stavrinidou E, Simon DT. Organic
Microbial Electrochemical Transistor Monitoring Extracellular Electron Transfer. Adv Sci
(Weinh). 2020 Jun 9;7(15):2000641. doi: 10.1002/advs.202000641. PMID: 32775155; PMCID:
PMC7404149.

[2] Tang, H., Liang, Y., Liu, C. ef al. A solution-processed n-type conducting polymer with
ultrahigh conductivity. Nature 611, 271-277 (2022).
https://doi.org/10.1038/5s41586-022-05295-8
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Ni-P/Nylon R D8E LRI S BESERELOR Y HiRTEFHE
Dependence of the changes in electrical resistance of Ni-P/Nylon yarns
induced by tension and slackness on their twist number
RREZEXRE!, FXX?2°0M1) A0 E#F', (M2) ZH R, FM 817 &K =k
Chun-Yi Chen!, Tso-Fu Mark Chang', FH &3&?2 RF B2 T8 EA!
Science Tokyo!, NWU?, “Takumi Suda', Kazuhiro Shibata'!, Tomoyuki Kurioka!, Katsunari Sato?
Chun-Yi Chen', Tso-Fu Mark Chang!, Nao Yoshida?, Hiromichi Kurosu?, Masato Sone!
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U —NT TS A LIE, KRkx IR SR B B DA IR W IABMERL S NI S ERE Y = T T
TNVTNRAATHY, ZOFERIIE, HEMEZ AT HHEENROEP AR TH D, R—AKIZ
o @B HEEON LICHR R bDOD, —KIZ, tahEENE AT 5Bk OERIT
W TH 5, — 5 THA L, BIER T WLRET > A MEBM Ni-P Do 2L, B0
DF A 1 (Nylon) ShZHb &35, EEM Ni-P/Nylon HADIERIZAEIIL T D L

IR 22 7R e LTS, ZOREZHRVE [T/m] LERSNLD, @Rk
SRORBEOIEHEE 25 E T, ZOMERRE L HRREO®A ICE 1 2 BB OMRILET 1
AOENEZEWZM ESE 59 XA TEETHD, £ I TR TIE, BRVEDR/Z S Ni-P/Nylon
RO ERER X Oz 3 SIEFLARE L. 200 HUKEMEOMBA 2 BN & Lz,

Rl %wkﬁﬁé%@ﬁ@Nwmwm%%W@bto@E%5megHw\m%%4s
cm (Fig. 1(b)) & L. KIRRETOD Ni-P/Nylon ;R DESIEN %2 2 1A THIE L7-, T OHEF. Ni-
P/Nylon & ORREIZHK &3, BEAIRHUTHA Y BOBIMIZ VA LT (Fig.2), R & iy 4
9% & RO BESIEIUEN KRE W2 L3 ghoTe, ZOESEIEDO X, #0 ok
IMTHENEA U, B0 BDIKRE R DO TIHKIR L U THRWREIAHERF S D 2 & o T,

1000

800 [ @ Tension

® Slackness

600

400 - ! l

Resistance [Q]

200

Ni-PINylon yarn

. Ni-P/Nylon yarn 0

400 500 600 700 800
Twist Number [T/m]

Fig. 1. Photos of a Ni-P/Nylon fiber (a) under tension, Fig. 2. Relationship between electrical resistance

and (b) under slackness. of Ni-P/Nylon yarns and twist number.

References:
1. ZH ¥ i, 2024 5 71 [BlS AP B S RPN S T e
2. X. Zhou et al., Acc. Chem. Res. 54 (2021) 2624-2636.
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BT & 5 Pd/poly(3,4-ethylenedioxythiophene)
FEEMHOER & £ O EBAE 1M
Fabrication of Pd/Poly(3,4-ethylenedioxythiophene) Hybrid Materials via
Electrodeposition and Evaluation of their Electrocatalytic Properties
REEPXRE, CMHE F, EM 17, V280 X7, ¥4 IEA, Tso-Fu Mark Chang
Science Tokyo, °Zhou Yu, Tomoyuki Kurioka, Joji Higuchi, Masato Sone, Tso-Fu Mark Chang

E-mail: zhou@ames.pi.titech.ac.jp

BRACFLOSIZ LV MF D 72— 2R E 2 it v Re R XU 7 v a— 2t ok, fl{ifET
VN, mWEIRMEEREE AT 5, ZOMRITERMENC AL S, BEEES T L EE
B 572 DEAMEHIA DB EL O —2ThH D, BlzIE, Fva—AOBMIBBLIEITH L
T, Pd & Poly(3,4-ethylenedioxythiophene) (PEDOT) 7> 72 5 A4 K PA/PEDOT ([ filfilis it %
AT ZERMOENTVBNY, 2 b OBEAMEI OB, R ~—NTOEEBR DY
A AL K » TR 2, ZE TlcH 4 1%, PEDOT OEXILF: F—E L 7 L &DEN ZFH
pIZ S f 9 2 AL TTAIC LV . AWPEDOT At EIRfEREN M L3452 Lz /L T
5Bl % Z CABFZETIL, PA/PEDOT HEAMELD BAGARIERE W _FZ w1 72 AR T35 00 3t F i P 3R
&L B"BONDEEMEID 73— 2 OEMIAGIT T 2 B EERE DR A B & T 5,

10 mm x 10 mm OFE{bA > 20 L2 XBEM A EAMRIZ VT, 0.01 M EDOT, 0.1 M LiClO4 %
Ge7 & b= MU VP CEMESZITV PEDOT 2 ERL L 72Bl, kiZ, PEDOT #4788 M % /£
fii & LT, 0.1 MKCI/0.01 M KyPdCla(aq) H1°C. FIINENL 0.2V TEBIEMZ 20 BT 2%,
i N — 7 %17\ PA/PEDOT BMEZERI L7-, 2 /La—2Z&&Tr 0.1 M KOH(aq) HTOH A
IV RN AN — (CV) JIELY ., /ER L7 Pd/PEDOT RO B fIiHE 2 R L 7=,

BRACFRE LY, 02V OFENZHIM LK, PEDOT Of#{t& PACl> DEILIZL 2 Pd #t
HMEMER L7z, 557z PA/PEDOT % W=/ /La—2Ad CV HIEDRR% Fig. 1 (ord, 7
v a—RIEEHIE, Pd OFELETCHROE—2 2% 0.2
V BEO 04 V fhicgiflsnl, 7 a—2
EER 5mM F ClE, /v a— 2D EMB LIk T 5
72 B — 7 13RS 2o 72— T, Pd Ok
HOROBRUE D LTz, —F7 T, 7y a—ZRE 10
mM DLl BREEBINC O TR O BN & Rl L
oo THED . ERLTZ PAPEDOT 7%, FBXULF Y pig,
Jva— 2k o H OB EHT RMESHL  glucose/0.1 M KOH at a scan rate of
Too FERTIL, FEMZRRHEMAT ORER bR L 2, 50mV/sec.

References: [1] H. Hosseini et al., Sens. Actuators, B 195 (2014) 85-91; [2] D. W. Hatchett et al., Chem.
Rev. 108 (2008) 746-769; [3] k0 L] fh, 2024 4255 71 [Bl)i W HE A R 2L H 2 TR tE.
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BERR CO: 7 VX MARIEIZK 5B Y BDEGT S Ag/Nylon RDER
Fabrication of Ag/Nylon yarns with different twist-numbers
using supercritical CO:z-assisted catalyzation
RRHEPXRZE, FXX2O0M) K &' TR 7 Tl B, FF €&,
Chun-Yi Chen', Tso-Fu Mark Chang', BF 5AiE?2, B4 EA!
Science Tokyo !, NWU? ©Tomoya Higashi', Tomoyuki Kurioka!, Satoru Egawa’, Toshitaka Yoshii!,
Chun-Yi Chen!, Tso-Fu Mark Chang', Hiromichi Kurosu?, Masato Sone'

E-mail: higashi@ames.pi.titech.ac.jp

BT DR T DB OBREM A D — B ORIV IAENTZ Y 4 — T NT A AL, Bl
DY =T T TNT A ATIEREERZHREN 28 Lok ity =7 7 70754 2 L LTIRs S
ND, UA—NTNLNTAALZAOFEBUZMIT T, p—AKITHT 28BIEPROOND DD, &8
J& &SRO AT, B TR O EENRK T, SRR OMERIT—ICREECTH 2,

ZAUTxE LTS E T, BEER ERLIKSE (scCOz) 7 A Nl ys & FV I AR Ni-
P o XIZXL% PET KUK Nylon SKPIOEBILICIEFERII L TS, iz, SKROY L ((T/m])
NEBALROEEWE AT 2EERRNTTHHI L2 AH LTS, — T, &BRFITEAR Ni-
P ICRRESND, &I TAIRETIE, FiaeBbroFEz e LT, 24 RiHE ChbigE
PEICEEIL D8R (Ag) IC&EH L7, MgEMEICA ., FUEMESCAREAMEC bEN D12, Ag HE
RIZT 4 =TT, RN K0 UTAE iR T & 5, AFERTIE, seCOy 7 A Ml
EEZ WO ORI D Ag/Nylon Sk DIER & Z OB OFERIC DWW THET 5,

BER21% 23512 Pd(hfa), $f5(K% Pd AREERTERAIZHW T, B2 2880 %0 Nylon 54D scCO;
T VA MbBACER 24T o 72, AR IR LT, SRETRUGPIC K D EMIRD - X 21T o7, 15
BTz Ag/Nylon Sk DEEMEZ “HRENECRIE L. RETFEACFEME (OM) TRE LT,

0 E L AgNylon SKROBELREIEDOBEFR  Table 1. Effects of twist number on electrical
Z Table 1 (Z7R"d, #5 0 BOHEHINIPENVESHL  resistance of Ag/Nylon yarns
PUASEA U, EEMEA A B LU, BRI, Twistnumber [T/m] 455 665 865
PR B OHNNE Ag #EICHFNTME < = L 7% Resistance [Q] 763237 237271 61%49
o Tz, Fig. 112, #0865 [T/m] @ Ag/Nylon kD
OM #BZ T, RBERTORBILRPHRE S, TN
BYEICTG LIz EABND, U EXY, scCO, 7 A M
AV IEERFSR D o X125 D Ag/Nylon SROIERIZALEN L, &
=& DEKISEMEI KT 20 O EEOREIN I LT,

References: [1] H. Kondo et al., J. Supercrit. Fluids, in press; [2] 250 um
ZH Fida i, 2024 5 71 BUSHAWEESRS AR Fig. 1. The OM image of the
FHEtE; [3] Xue Geng et al., ACS Omega 2022, 7, 17014-17023.  Ag/Nylon yarn (865 [T/m]).
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Cu-EDTA $&&Z 8iRIZA L% Cu/Polyaniline BABD /EH &
T a—RGEBEE I T 5 ALK 1514 50
Fabrication of Cu/Polyaniline Electrodes Using Cu-EDTA Complex as Cu Sources and
Evaluation of their Electrocatalytic Properties for Anodic Oxidation of Glucose
HEBEZEXRE, M) B R, EM F1T, Tso-Fu Mark Chang, 818 IEA
Science Tokyo, °(M1) Huang Runze, Tomoyuki Kurioka, Tso-Fu Mark Chang, Masato Sone

E-mail: huang@ames.pi.titech.ac.jp

RHIZ2EME BN IS E R L 7 a— 2 o, BRSO PEL TG AN &
TS, — T, BEREL & i UC L EEECBHRIEIC S D720, ZOBED RO HAL TS [1],
R OB L L LT, &BT /hi+ (MNPs) &EEBEMESFRY 7= (PANI) /nbH 7

LEMMEIAER ZEDTWD 2], HTH, #7 /K (CuNP) (X, RIS L 722 {bR
(CuxO) N7V a—ZADGRRIELIZ %) U C i s At yE 14 2 73772 [3]. CuNP/PANI [T FEfERE
TN a—AELRFEY T OEmMEE LTHETH D,

CuNP/PANI &GO FBEMARBERE 1L, PANI WICHTH S5 CuNP OH A XK, £ D43 iR
LBIRT D [4], £ 2 TANETIR, THOHIEFEOREZ AL LT, PANI OB F—
VU IZER LD, BRILFE R—E 7128 PANT EHNICIEEMZEA L, TORA A 102
“AliDEA AT D Cu-ethylenediamine tetraacetate $51K ([Cu-EDTA]?) % 5 Z & T, CuNP
VR Tl D2 AR85K0D PANL TOHJ 43 L . ZAUTE D ERRORHEOHIENHIFF T 2,

BIEAIC LV ER L 72 PANIL #78 A& 2 /EARRIC VT EER (7=-0.17 mA/em?®) Zff
TC, $DENZ 10 53TV, CuNP/PANI A {E8L L7z, PANI #7444t L < 1% CuNP/PANI
ERAZERABIZHNT, 10 mM Zva—X%&ETe 0.1 M KOH(aq) W CHA 27 VU v Z7HRNLH A K
U — (CV) HIEZATV, = OB EERE & 54T L 7=, .

YRR L 7B B 2 fE R VW T/ v a— 20 2| —pANI
CV MIEZITV, FoNeRVZES T L% Fig 1 2
2R F, PANI DA T, 7V a3 — 2 DOEMRIRALIZ T
ST DAL ERIIBR SN2 b DD,
CuNP/PANI & 2 /L =t — 2 DB IRERAVIZ %9~ % ik
R RE DR BLA R LTz, FEERTIX. TER L 72k Kt
D FEHE 72 R PR A 0 HE AL B E DGR b W

é 4 08 06 04 02 06 08
o Potential [V (vs Ag/AgCI)]

——Cu/PANI

Current density [mA/cm?]
S - 8 . @

References: [1] W.-T. Chiu et al., Electrochem, 2 (2021) Fig. 1. CV measurements for 10 mM glucose

347-389; [2] V. Osuna et al., Biosensor, 12 (2022) 137; [3] measured in 0.1 M KOH(aq) using PANI

B. Pérez-Fernandez et al., Talanta, 175 (2017) 108—113; (yellow line) or CuNP/PANI (blue line) as a

[4]D. W. Hatchett etal., Chem. Rev., 108 (2008) 746-769. (4o electrode at a scan rate of 0.1 Vs,
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& BAEEEE Cus(BTC): DI LS

Radiation Degradation Mechanism of the Metal-Organic Framework Cus(BTC):
FERSET !, PRARBTT 2 CODEERRZEAE |, (LA FEVE 2, OD/NEEMES) !, EKAOHE !, AR TRKER!
Tokyo Univ. of Sci.!, Osaka Univ.2
°Eiseki Saito!, Takahiro Yamasaki?, Kaito Koseki', Yumeng Zheng', Kentaro Kinoshita'

Email: 8424516@ed.tus.ac.jp

[Fi#] &RAgEEAR (MOF) 124 4 vifik (IL) ZEA L7-#E AL IL-MOF %, MOF,
IL B IS8 LB W BN TEPER BT 5 Z L b, IRIRT S ZDRIR % FTRE
THMELE LTHIEREE > TV D, B, IL EAIC LD MOF oW1kt X O
BRI D EARE STV A, MOF @EMEIZNS T, IL & MOF MO+ A AE i
NRBETHDH, SHIT, Fexid, RFEH MOF THD Cus(BTC), D X HRW UL fints ik

(XAFS) HIEZ1TH Z & T, ILOEAIZ LV Cus(BTO A b bl s s Z & 21
SR, s olE A2, i MOF WO IL A3 Cu BCALAREIFNY Ak ~DK
DR Z W D 2 & BSRRmER EORETH D LB 2 7=, AL TIL, Cus(BTC): D
Cu BZARFAFIY A MKk E Ra=7 A4 4> (H;09) ZhlE L BoE bl Lo
FNX—FEEFE LT, TORE, BEHHRIC X 50 T4E U7z H;07 MOF ‘B & fH A
TERT 5 2 & DS AL O ER T 5 TRt 2w LTz,

[FHEFE] FJFHEREHE 7 1 75 5 PHASEO W& -, Cus(BTC), B X UK,
H;O" 23 A L7z Cus(BTC), DHEEFEFGHREIX, PAW BOKRT v L2 L, GGA+U
WAL, UDMEIXS eVICERE LT, 7o, BONIEEOEBE HINEBE IOV TIEIAN
A4 7V v FILEE% HSE06 &2 AW CEHFE 1T o 72,

[REVCEBR] K& CulfdhrAfafit o M5 MEERNB < &5 2. Cus(BTC) D
Cu FANLAEIFN A MK HyOZED KN D AER S NG D A A2 2 E L TSR H
ZiT-o7=, BARROIZIZ, () HHB LW OH, (i) H;O'B LY OH, O_7 &flE L CitH %
Fhi L7=, H30'E Cu ¥ A MIWRAE LIZKDB B D=L F—Z2 I L, 2H,0 — H30* +
OH D fEMEMES L & TAHET D EF 2720, Figs. 1(a) & (DIZT (W 3T 2 Az F
BOfEREEEZ R, O Cu R TIZh | EHFEOND 2 E R ER SN D28, FRFIRIH. Tk
RIS | K & 2R I3 A UZavy, Figs. 2(a) & (D)7 QS35 i EEE Fnpi 4 o fs s
T, ST (1) EIERRIIC, REREZ(EDEH SN (fig. 20)KH), ZOFRERNG,
W RRIZ X D MOF OfEELbIX. Cus(BTC): FALINIZAFAET 2 KD R X 0 43R L,
£ U7z HiO'2 MOF ‘B & B35 Z & THsRMIZEI T35 B 2 6 b,

Fig. | Cu BT AR |
(a) 1401 R R (o)W AT 0 o B i (a) 11401 K RO B I 0 k f Hii

[1]S.-G. Koh et al., J. Phys. Chem. C 126, 6736 (2022). [2]/)NBéftl, PRIME 2024 4, H05-2542.

[3] Kernbaum, M., CR Acad. Sci., 148, 703 (1909). [4] Takahiro Yamasaki et al., Computer Physics
Communications 244, 264 (2019).
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van der Waals ¥ JLF 27z 04 v CuCrP:Sc BfEGmIZHIT5
B ORE&RE

Temperature Dependence of Optoelectronic Properties
in van der Waals Multiferroic CuCrP2S¢ Single Crystals

EREFX JAVT«78  HHEER, #IIRS

Materials and Structures Laboratory, Institute of Science Tokyo
Ryoga Murata and Takao Sasagawa
E-mail: murata.r.ah@m.titech.ac.jp

CuCrP>S¢ (CCPS) 1. IR EIC L > T2 oD ZEEMEZ L AR IED van der Waals fFEEYWE THH, =i

MHWEIT 5D & Cu OHRAIBLE P> CTEFEM~MAEIEE (Tc=145K) 5, Z O, =iEM
DZEFRE itlﬂ'biﬁ’riefr%a_@“cz/c”_ SHEINDLDOIZX L, MIRFEEF O 145K LLUFIZIIT D2 fIRE
VLI PR “Pe” IZ 0 FESIND, MOEFE BN D S HIZRRIRE L T < &, Cr OEEBEFIC &
% I IRREMEAR A~ DR (TN =32K) BNEU, KRB ENE L KEEIEEZ FE 2 o~ TF 7 cu A
v I ALTID, SHIT, KBFEEMORIIRL T, FOLRFReZeMiEE L CGRE SV QWD RIS
BWTH, F2m R 74 (SHG) O X572 FE xR AL S 15 CLME U2 W B S DB ST
Z S LR [1], ZOEIFIZ OV T L f;ofwﬂ“ IERESGOF BIZ > THINE N
TAHZENRESITND, ZOLITHE Al - BEKFR P I Lo TREE 2 MEA 7R3 CCPS Tl L
RMETH Lo TEDISE ZHIHCE D Al EEMEDS &)Z) FITH A DER LIZDIINRa o VR IERRIE
FINEO—FET, RO N EINELL TEH SN TWD V7R E DR OEHMEIE L T
BEMETHD, BREISND R ERO —FTh 5, BELICx U CE 2R 7 MR OB, IR b
LT Eamototewf;fnai“?fwﬂﬂé ERPEFEL COISHBHIFFCE D, e~ IXATEIEH CHREL
7o B B R EHEIRICB T A EIGEITNA T, FEF LRI iEE2L S RFEMAAIILD LT 5
PNV L ) R OB
ZOWE R BT AR EISE OB B2 HIE L,

HE X, W77 B L > ThEd L (ab ) Z R E LT Bk A S EB A TR AR L T2 T /S A A% %f
G ELTAT o2, S L OXRIGBIFRIE Fig. 1(a) (ORULIAESR DL 22> TERY, B I AT
72 a W&, FRIER b flT A AEUSIEE mm%ﬁfﬁ%ﬁoto TR FEHfE T REZ2 Y FE I E 25 13, GM
B EE e 70— R — (L — W — R ik B L TS, Bi- BRI R T A—H
TFIAP =1L TEHL TRY, fA 4 — 57 @(E'Jmﬁﬁf ETHD, SEEREEITHREDIEIELTH
DI IR OB ERGNEEZRMI L7 2 A RIS N ECDIRE T, 2B > TIRPLROE
{LZBILT=, ZOREREL LI, TR EZD 772V R FEEFE (100 K) THERHEZTHE 5
&L BRAETNC AT T/ a 1 kb\f@ﬁ?ﬁifgﬂﬁ% 5 A BN A Z SRk B L7 (Fig. 1(b), (c), 2D
IWNENRYCIT % a /b EEZTHERIESI., 7 NERNEUELIFEmO IS —Z LT, #E T

Tk ATz, U, fl A B OBRNLIR 2 JL S L U CIR L

&, RFEBAICRBIT AR RICTINZ T, KRS EZ IR o~ v F 7 on v 748 EiRFEICBITHH]
ERERBMEL, %ﬂ%%f@)k@lfflv7ﬁf£$ﬁfﬂ%@{mr@iﬁ (ZOWTagam 4 2o
[Ref.][1] Q. Hu et al., Nature Commun. 15, 3029 (2024).
(a) ® o ——— ©) 1t
E, c (BREm) | 7=100K | T=100K |
osk /i: 450 nr’n : 05l ;);:050 1\1\1’11
‘9’ s Q 2 _1’740;1“ . 2 n
- & Ofmrnmreanyg T &
Y e ﬂfﬁa ~ L _ ~
a >‘I_b -0.5
T 0 2040

Fig. 1 (a) The crystal structure of CuCrP»S¢ projected onto the ab face. The arrows indicate the directions of

Vi, (mV)

the optical electric field £ of the irradiated linearly polarized light. The results of /-J measurements along the

(b) a- and (c) b-axes without and with photo irradiation (E // a- and b-axes).
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Sn DEZXZEMRDERE LTO RO D HLIRERE
Topological phase transition as the origin of metastability of Sn
BRAI Y NIMS 2, EEFRCEMS 2 OM2)7EM =EFEH L Xt [E& 2, FiU g L3
Univ. Tokyo !, NIMS?, RIKEN CEMS 2 °Tatsuki Hanada !, Hiroshi Oike 2, Motoaki Hirayama *3
E-mail: nad-tat1025@g.ecc.u-tokyo.ac.jp

WM O ST 72 BARLE, T iEREME A A L, T OMME BEICHIET 522 L TH D,
PESk, WMERIENT R F ORI TIT O, IR BERYWERICIESSEHARPLTH o
— 5, KEFEHERR Y. Tokura. JPSJ, 75, 011001 (2006)] =°~ = > Fi% [F. Kagawa, and HO. Adv.
Mater. 29, 1601979 (2017)] & Vo 7o EFH O M ERRIN 2 ML EVEZ RN T 28 72 2 FIEIT &V,
)P ORI % 8 2 T I ERIE N EBE S o205 5. L L b, WGBS 05
FHIKARE LTHEECTH V, < DG, BRNART 7 a—FITEL &5 25720, & 2 TA¥
FTIL, HARHE OB B HEREIRIEORIFZ B S L, BIERIEBROREHES L Lo
BERBOENDOEINEEIERT S,

ZITE, 7B L 2 MERIENEBR SN TV DR EME THDH Sn IZIEA L, S
KRR e =D 0 BREAMEE RN L, 2 OUEREMOEIREZ B 50T 5. Sn 3L E -4 s
O ati L, WLZERBHOBIO —SOWEMZRT. a T @A A vEV MG TH D —
¢, B AEIE a FH A (001) 7 E07> & — Ml AR L 72 IE 7 g Th v, = OREEZS LRI — il £
IR o TR B s, F7, et 4 ROFIIESEG RO DITxt L, BHIE 4 RO FITHERE
AITINZ T, (001) 7 [ ~D 2 KD WRITHERE A & Fio.

FFTIE, WEBITED BT v VR X— « fEGIREL - /2 R IE DO 2L OS5
EHE L, (i) BOHEERE A O KA L UGBS G OAIC X 2 =3 L F —FiE 0% Sn OUER EM O
JRCTH Y, (i) BEEABOEIL ) —FNTA R A~D MR P NAARERIZ L D Zak il
DERH/E L THMBTE DT & amRT.

0.0 02 0.4

(@) (b) (©
T §
a-Sn B-Sn 200
Stable semimetal Metastable metal £ 150 / \ V £
(Low-T phase) (High-T phase) % /) .
000 3 100 ]
8 i - %
Oy w
AR o %%b{%
o o 1]
.

—— 1st nedrest
— 2nd nedrest

Axial compression 0.0

Fig. (a) a-Sn 35 K OV B-Sn D gt E & 7 = FHEOREEK. (b) #EEZEIZ T 5 = x /L F—4
b LREEREBZEA. () / —F# T A O, (d) i Brillouin zone (Z451F % Zak fzAH.
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AR/ TEAEICKYERLETIN -/ BFORBINFE
Photoabsorption properties of TiN nanoparticles via mechano-chemical processing
FREESE B, REER A2 ORR 2%, M F', B #3E2 R P3R!
Niihama KOSEN. !, Nagaoka Univ. 2

Masanori Sakamoto?, Miku Muramatsu?, Masami Nishikawa?, Hana Nishimura!

E-mail: m.sakamoto@niihama-nct.ac.jp

T, BB T T Xe=7 ATRET H88HE LT, RS R Z/(TIN, ZrN, HFN)
WERSNTND, EIETIN I IFEEOEEINLZOREKTHDL, b
FIHE-UT RO T ORI RFIEA @ BN T2 288 23, 72, Mk, it
P, 2 A MEIZEND Z &G, WD TF ) 77 Xe=7 2 LTHER SN
TWBRL FEEFSEL L LCTo TIN F 2 RO RHEIE, (1) 1 X, (2) IR, (3) ftdh
P, (4)Xfa, (5) Fmlelk 2&, EHDO7 7 7 2 —IKFET D, BT L—TT
X, KA I IniE (R— U 7EEHNS) TERLZ TIN 7 K1
DN, YA AR LU IEITIER L, MBERR DT 7 7 F—DEMS L2 D5y
BELZ DWW THRE LT 5,

ARFELTIE, A7 IHNVOEREOEIED LI SOWTHER L,

HARMIZIE, K- BIO=Z ) —E2R0C, U7 amaL, %o TiN
BIT-IZBI LT, XAREE T E 7o ©ONS X AR EYTEEE TR L=, £ OREE, &
BESRARIT & 0 FRmRfb, 72 5 NSRS LORREIZ RERENAE LD Z Lo
Too TRUTIS LT, SR ART M2 L, WUZREHETD AT /o I T )VALE
XY, AR AR TOWIL ALY RV KT 52 Enbhrotz, ZOERIC

“SUNT, Finite-Difference Time-Domain 152 CEEAMMNT 21T > 77,

[1] Dasog, M. et al., Chem. Mater. 2022, 34 (10), 4249-4258.

[2] Sakamoto, M. et al., ACS Appl. Eng. Mater. 2023, 1 (1), 287-294.
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XSSP BEICK S Co FN In0: B &0 EFIEERNT
Electronic structure analysis of Co-doped In20:s polycrystals
by soft x-ray magnetic circular dichroism
XEEE L KEK MEwt 2 OFF st &«a BARY, #8 k¥
£k B W8 /X2
National Institute of Technology (KOSEN), Ibaraki College!, KEK-IMSS?2,
°Takashi Kataoka!, Asuna Hagiya?, Toa Asakura?, Keisuke Sato?, Kenta Amemiya?

E-mail: tkataoka@ibaraki-ct.ac.jp

(65 ] At =8k (Diluted Magnetic Semiconductors, DMS) 1%, EAf -8RI ER &8 % F7
HICIRINT 2 2 & CTHRBEMEZ R T 2 LN BALH[1, LA L DMS OGRS BHHEII 52T
2L FMROFEBO BN ZOANLEEN TV D, FIETIEL, Co ZiRI L72 InnOsZ i i

DS, BEZERESIIC K o THEBMED D IBEIEIC 2T 2 BIR A ME STV D2l Z DFEFINRT X
912 Co #¥lN In20s1%, DMS D s 58 BUE A% A it 3~ 5 L TH MM B CTh 2208, T OBk
IRERRIE A LIXE W, ARl EZEEESIRT D Co RN Inn0sZ#E dh D FIRE | 8K X HRIK

s (XAS) B L OMR X #ies I et (XMCD) W CillA L7 CHlE T 2,

(REAG 5] RRAMergeakiebi, BZEREiAT O Co Hl 0255 K (In1eC00103) TH 5,
IN19C00103 (TZ 5 3CHR 2 IZFEHO HIEICHEIL L | iHle 2 W o &R iRl L ORI FEIEIC LD
TERL LU 72, InpeC0o103 DEZEFESNIL, ELZEHE 1.0x105Torr, BESLIRE 800K T L7-, XAS B &
O XMCD L, & RV X — AR JEREAE O PF-BL16A I CfTo 72, 72, JIEET— FiTiX
LEIEE (TEY) ZHA L. T TOREIEEIR TIEM L7,

[FEAmAS L] Fig.l 13X, EZ2BEsi% D In1eC0010s @ 10x10° 3.5
Co 2p-3d XAS and XMCD
Co 2p-3d XAS B LT XMCD A2~2Z7 b Th 5, % 0.8
357273 5 b W72 XMCD {E 5 0VBIM SN AR T 5 6 2
PR L 7= SREHOREME A VRN Co 12 ik 5 Tt g s z
PEASREN, %A, SRR D XAS 2 | £
AR P LOBRIBEEIZHR L, mOITHA 2 g
ST HEH K & SR R & DRI ST g N s
EFD FETH S, T In; §Coy s
04— -
(5% i) (Annealed sample) 05
0.6 <
[1] A. Ciechan & P. Bogustawski, Scientific Reports, 11, \ | \ | 00
770 780 790 800
(2021) 3848. Photon Energy (eV)

[2] H. Kumagai et al., Journal of Magnetism and Figl. Co 2p-3d XAS and XMCD spectra of
Magnetic Materials, 564, (2022) 170150. IN1.9C00.10s.
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Transition from Short-Term to Long-Term Memory in an Ag-Ag.S Atomic Switch

Network

oSamapika Mallik'?, Thien Tan Dang ', Yusuke Nakaoka', Yuki Usami'?, Hirofumi Tanaka'-?
! Graduate School of Life Science and Systems Engineering, Kyushu Institute of Technology

(Kyutech), 2-4 Hibikino, Wakamatsu, Kitakyushu, 808-0196, Japan,

Research Center for Neuromorphic AI Hardware, Kyutech, Kitakyushu, 808-0196, Japan

E-mail: mallik.samapikal46@mail.kyutech.jp

[Introduction] In recent years, mimicking the functionality of biological synapses has become a
pivotal goal in developing neuromorphic devices and artificial intelligence systems. Among various
material systems, atomic switch networks (ASNs) based on Ag-Ag.S have emerged as promising
candidates for replicating synaptic behavior'. Here, we investigated the short-term and long-term
memory functions of an ASN using Ag-Ag.S core-shell nanoparticles. Our findings reveal that the
network exhibited a transition from volatile to non-volatile switching, corresponding to a transition
from short-term to long-term memory (LTM) in biological synapses.

[Results and Discussion] The device structure features 16 electrodes with nanoparticles drop-casted
into the central gap. Figure 1a shows the typical current-voltage (I-V) characteristics of the network
at room temperature under voltage sweep (0 Vto3V,3 Vto-1 Vand-1V to 0 V). During the forward
sweep from 0 to 3 V with a voltage step of 20 mV, the device exhibited a SET process at 1.6 V,
transitioning from the OFF to the ON state, indicative of metal filament formation within the network.
Upon reversing the sweep from 3 V to -1 V, a RESET process occurred at 0.6 V, resulting in filament
dissolution and volatile switching 5

behavior. This rapid return to the
initial state upon voltage removal
mirrors the characteristics of
short-term memory (STM) in
the human brain. Figure 1b
illustrates the I-V characteristics
over repeated sweeps from the
2nd to the 23rd cycle, revealing a
transition  from  volatile to
nonvolatile ~ switching. ~ With
repeated voltage sweeps, the
network gradually shifted
from STM-like behavior to
LTM-like behavior. Figure 1c
shows the resistance versus
cycle number, measured at 20
mV during the reverse sweep
to 0 V. We found that the network
showed an ON state (Figure 1d)
of 2 kQ at every repetition of

Resistance (Q)

b

10 -

1 1 1
— 1% cycle
(Forming)

10

Ea 1< If'
= = — M
= l T c 04 - . .
5 o —
= 4 - - S —2nd
3 { 3 5] —sath |
- = — 13th
T — 18th
o] RESET SET ] 104 g
— — —23rd
T T T T T T 1 ¥ ] 1 v 1
-1 0 1 2 3 -2 1 0 1 2
Volatge (V) Volatge (V)
C
1OG 1 T %0 L] L] L] N T T 1 ’l
1G ° /
100M L % ? 09 :II ,l' IX'ZS
10M § ° ?? 1 /_{ ON state
™ ° e 1 &
100k 412 9k ° 7
'IOK-I————_________ === 9 ®
1Kk 1 @13th  @18th 023!’1
100 q ON state~2 kO 1 Nanoparticles network

10

Cycle number

five cycles. The first eight Figure 1: (a) I-V characteristics of the nanoparticle network for the

cycles represent

"learning phase," during which and (d) Schematic of the nanoparticle network.
the network adapted to the voltage sweep, progressively stabilizing the ON state. Beyond this phase,
the ON state consistently reappeared every five cycles, marking a "reinforcement phase" where
repeated stimulation strengthened memory retention. These findings suggest that the Ag-Ag.S
nanoparticle network exhibits synaptic-like behavior, transitioning from transient to persistent
memory states, akin to the biological processes underlying the formation of long-term memories.

Ref. [1] O. Srikimkaew, et al. Adv. Electron. Mater. 10, 2300709 (2024).
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An YMnO:s Single Crystal-Based In-Materio Physical Reservoir Computing Device
for Voice Recognition

Kyushu Inst. Tech. Neumorph Center?, Kyushu Inst. Tech. Mater. Sci. Eng.?,
Kyushu Inst. Tech. Hum. Intel. Sys.
°Muzhen Xu!, Kyoka Furuta?, Ahmet Karacali®, Yuki Umezaki?,
Yuki Usami®®, Yoichi Horibe'2, Hirofumi Tanaka'-
E-mail: xumuzhen@brain.kyutech.ac.jp

[Introduction] Physical reservoir computing (PRC) is an innovative computational paradigm that
leverages intrinsic nonlinearity of physical systems to efficiently perform complex tasks. Yttrium
manganese oxide (YMnQ3), a unique ferroelectric material, features a network of semiconductive domains
and walls analogous to a reservoir layer.> This study aims to evaluate the voice recognition performance of
YMnOs as an in-material PRC device.

[Methods] The surface of YMnOj3 crystallites was polished perpendicularly to the crystallographic c-axis
(namely YMO,), and a 16-electrode array was deposited on both the top and bottom sides. A
free-spoke-digit-data dataset containing voice recordings of the numbers zero to nine, pronounced 47 times
each by six speakers (George, Lucas, Jackson, Theo, Nicolas, and Yweweler), was used for voice
recognition. This dataset was augmented 15 times using a sulfonated polyaniline network?, followed by
rectification, downsampling, and normalization (range: 0-5) using Python software. The pretreated voice
signals were then amplified by three times (Thurlby Thandar Instruments, WA301 Wide Band Amplifier,
30V pk-pk) and applied to the YMnO3 PRC system as time-series bias voltages using LabVIEW software.
31 output signals from the device were recorded simultaneously with a sampling rate of 1000 points/s. For
voice recognition, all output signals were labelled as real numbers, a one-hot vector was used as the target,
and ridge regression was applied for classification using Python software.

[Results and Discussion] Unlike conventional methods such as Mel frequency cepstral coefficients
(MFCC) or cochleagram, this study employed a simplified preprocessing approach for raw voice digits. As
shown in Fig. 1(a), the raw data were augmented 15-fold to increase the database size. The augmented data
were then rectified to the positive side and downsampled from 2000 to 100 points. Finally, the envelope of
the augmented data was derived to create a simplified representation of the voice digit, which was
normalised and used as the (a) Raw Voice Digits Augmentation Rectification and

input.  This  streamlined r Downsampling

preprocessing approach

. By 15 | |
could potentially be times | [/, A WL
implemented in hardware, » . ........ »

significantly enhancing
energy efficiency compared
to software-based methods.
It demonstrated impressive 100
recognition accuracies (®) (€) 100
across different digits and
speakers  (Fig.  1(b-c)),
achieving up to 75%
accuracy for digits and 98%
accuracy  for  speakers.
These results highlight the
potential of YMnOs-based 0-
PRC for practical o0 Fppors®” i 0dP® TR e Number
applications in  speech
recognition, offering both
high performance and energy
efficiency.
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Fig. 1 (a) Schematic representation of the voice pretreatment procedure.
(b-c) Recognition accuracy of YMO, device for (b) ten digits spoken by
six speakers and (c) six speakers articulating ten digits.
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REMRANT =2 =T NFy NT—=T D—DTHDH VP —FHRC)L, BNBETHD U —E
EHNEOM TORBALEHH 21T H 72, B a A b MELS KIHEE N CEfET 2 IE ST — %7
JFx L LTHEASNRTWD, BxIZVFARA—BE~T ) 7 LVOBEMBEBRCREL~T U 7L
UYPR—[1]OBRFEEZ B L TS, ZAETOMETHE—R T/ F2—7(SWNT)/ALT 1
VR Y ERFR v b T — 7 ([HaTPPLo[SV2W10040], HiTPP-POM, Fig 1(a)) T4 U % B ERSHEIC L 5~ T
UT Y PFR—% D 2 & ARG R L

72[2]. AHWFFETIE por-POM (2 Bu % fFHinL 7= (a) O (b)
[HaBUTPP][SV2W1004] (Bu H.TPP-POM, Fig 1(b)) &
SWNT Oxy T —27ZHWe~T U TN HFo—%
fFILL. HTPPPOM XJtHEL, RCHHIEEIET M~ ) .

FEPALNITHZ LA HE L TR Z1To 7,
SWNT(0.1mg). &4 F0.1mg)% ZnZh 12-07 o Figure 1 Molecular structure of (a) H4TPP
. . ~and (b) ‘Bu H4TPP.
B B 10 mL (ZRE L, EERAEQ h) 21T

H,TPP-POM Bu H,TPP-POM

S, BRI VI T T 4 —EEHER LI-BBANEFT 5> HTPP POM | | By K,TPP POM

U a R EIC S A THRESE L7 SWNT Xy hU—7 2§55 L ’ 31

feo MEBILTZ SWNT % v b U—7 LIS FOWIRE 00 L F 5 || 2%

L. SWNTHERENES 77 /510 A 2437, B HIEF /A ADHEETE 3

i, BAHIE, 5L RC ITUEY Sh B IR L TEEOFE B 432

DI OIWZBAECERL Z 2 7 4T > 7, g E Ze%
SWNT/BUHTPP-POM O I-V HIBHIEIFMIEIER = LTe, 27U || o o

VANFET DI EMOIEIBEL A T I 7 RAEHT D 2 LR Figure 2 Molecular energy
Ni-e F77. TARAAL AL DOEEZRFNBHEED V-t HIEORKE % level of H4TPP-POM and
FFT MM 5 & dvoihEr 295 - L SR S his, ook DU HTPP-POM.
1% SWNT/HsTPP-POM & [FRE T 5, AMIFE TIXBIE y(t) = sin(ux(t-1))[3] & AW TRIBORIEL # 2 7 %47
W TS ZADFERIEME L FBMEIC OWTENZENMEGR Lo, & 2 TvIdIERIB OB S | tIXfLEAED
EAWEZNETNERT, v=31=0FEERME), v=11=3GEME)OWITNOMAAEDEIZBVTE
SWNT/HsTPP-POM DEIBGEIIREEE A3 < . RC HEREM R o 7c, K50 F D IR A~ 7 h L J
O CV WIEDFERMNS, B FNOFNLT 4 U EE R RO R VX —HEMITZNZNK 2 [TRT
L OICHERH ENTZ[4], SWNT O /LF—HEMOEN D, SWNT 725 HTPP ~OEAEEIN ‘Bu
H PP & Ll L TES I ThN D LS, M RCHREZHRBELLT-LEZEZOHND,
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