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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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8p-N201-2 HEOMISAMIDE RHTLIMAL WRTFHE (2025 BHAS KAF /SR &AVSAY

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).
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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).
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8p-N201-4 HEOMISAMIDELHELMMAL BRTFHE (2025 BHAZ KAFvY /SR 8AVF1Y)

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.

© 2025%F [CRAYEER 09-039 9.5



8p-N201-5 HSOMEE MRS ARE LIRS HETHE (2025 BHAS RAFr /(R &FV(Y)

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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8p-N201-6 HEOMISAMIDE LHELMMAL WETFHE (2025 BHAZ RAFrY /SR 8AVF1Y)

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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8p-N201-7 HE6M MRS AKELIHRS BETHE (2025 BHAS RAFr /SR &FVFAY)

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
VEBRLHIARR]E L COMBERRFT SN TN D, CIrO L H R KERT =4 2]V AATH
L%, FORERTIT—VTHHEEL T AT A MAZEK TE AN H 5, & 2 AN
JETIE. CI2A7T DU —¥ D AP % Ga’ |Z# & #i 2 7 CanGa0nCh TR IND~ A =7 A Mk
A DERRE AT,

AEHIEMBONEIC LV B LTz, BB R Z ERFHK T TRA L. £ b % HAYKARIZ
Weo THE -RA - Ly MEELEOL, ERFAK TR T 22 & TR L, XRDIZED
FADRE, SEM-EDX (T & %k - MAKBIEE. SO rTHLA OB EERHT & 2 IEBUS S SR AE S 21T
5772, Fig 2 IZHERHE D CanGau0nClh D XRD /XX —2 Lo 2 b—va ¥ — VAR T K91,

TITHAHD CanGas05Cl DEFIZHI L7z, Ga BHRIZ LV K E 4 CanAlis05:ClL @ 12.00 A
B 1227 AN U7z, SEEUSCIT RIS N R v v 713 5.05eV TH D Z L3 pinolz, ik
SWPEDFEMITFRE I TRET 5,

observed
=
]
——
=
= - = o .
z ST, ) simulated
2z = 2
= =] o - [
—_ = — [=1
o 5 e
a8 Mgz 3 F
] | o aa |
i | I L.
'I;:I 2‘] -1-0 rl.ﬂ ! TCI :h ]

2 theta / degree
Fig.1 Cage structure of the Cai2Al1403,Cl, drawn by Fig.2 XRD patterns of Cai2Gai403:Cl,
VESTA
[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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8p-N201-8 HEOMISAMIDE LHELMMAL WETFHE (2025 BHAZ RAFrY /SR 8AVF1Y)

T/ 7357 —MoSe; ZA =B ) F/N\—REERFO Y & EREDFTH
Evaluation of Nanoflower structure MoSe: gevice for Physical Reservoir Computing
AIREGEL ", AT K Neumorph 24— OM2)—E#H HK#E' () Alif Syafiq Kamarol

Zaman', FHEE  HEA Y, B B
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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.

© 2025%F [CRAYEER 09-044 9.5



8p-N201-9 HEOMISAMIDE LHELMMAL WETFHE (2025 BHAZ RAFrY /SR 8AVF1Y)

IoT TPt Fa)TA VAT LICAIT BT/ HFREFRFEAV-BEBES VAT L
Ag/Ag>S Nano particles device based lightweight cryptographic system toward loT edge security
ARIKREGEL!, 7545y KHE 2, AT K Neumorph 24— AT KGRI *,
°(M2)A%E K& ', Oradee Srikimkaew?, X H&E 7, |A £H 4 B B
LSSE, Kyushu Inst. Technol.', School of Sci. Walailak Univ.?, Neumorph Center, Kyushu Inst. Technol.?

FCSE, Kyushu Inst. Technol.*
°Hiroki Tabata', Oradee Srikimkaew?, Yuki Usami'®, Shunsuke Araki‘, Hirofumi Tanaka'~"
*E-mail: tanaka@brain.kyutech.jp
[ S 10T O 272 KIS AR BN OBD TV T A AT o EF 20 T HelR
PR LIRS TOD, JERDIE 5 FIET Ty D T ARAZNO LR RN EETHY | B TIRENE S 72
TV AT AOBFERRKDHIVTND, AKAFFETIL, Ag/AgS T /B ORI LOFER A R
YfE ML, S ToT [ s 5O e A a4, [BBRGEINSE FLL LB a AL %,
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]
Ag/AZS T /RIFRERT AR 8 2 AV IE SALAE AT S 7R SRR Y Y — A2 97

- = - - e e =

Pz

= / i N E ted signal » ¢ i >
ﬁ%‘%ﬂf:ﬁ%%ﬂﬁ{ﬁ g _NIST SP | a5 Sensor signal ‘”’ o4 T ncrypted signa |4 D(-:'::r).';h:nl:EédEs.%n:ﬂ3 \I
1Z 25 n>009 | =2 ¢ T |
800-22 D IS THH P OIHHIZAKE 1815 T 115008 | VS0 | .
E0e [ It 2o.07 | Without any | n 8 !
— s — N 1505 | s fthout any | hg, | 1
L. T NXAAD—TFEDT X L :> ;g o ,.>g-g§ [ calculation ::§4 N
: nov no 1
%5}8\ L/fi (Flg 1 , Tablel ) ° ?ﬁ%m l\ ‘@inimi)%ggfggzzggfirig,”\ - ;I'hf Trﬁggrgfscgatgo%%?gl l\ \TEEJinqgieiggd%Jaol)%% ,I
Dev.1Dev.2 Dev.8
HCIE, FRNCHERELZT AR S . <[>
- } R Input . Output
D %E]\qujjfrj{:‘ri&:%/)%\ L Input output voltage
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
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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).
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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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Fig. 1 PL behavior due to changes in Ag number and
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