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Transition metal doping in halide double perovskite (Cs2AgInCls) has emerged as an attractive
approach to tailor their optoelectronic properties by defect engineering. In this work, we
comprehensively explore the impact of Cu®" and Mn** doping in Cs>AgInClg through both
experimental techniques and first-principles calculations. Cu®>* doping, shown by DFT to
preferentially substitute at the Ag* site, Cu?* doping introduces shallow impurity states near the
valence band maximum (VBM), leading to enhanced visible-light absorption. Positron
annihilation lifetime spectroscopy (PALS) indicates the formation of anion vacancies.
Additionally, variable-temperature PL. measurements fit well to an Arrhenius model and a
strong electron—phonon coupling, suggesting efficient thermal activation pathways. Mn*'
doping also prefers Ag* substitution, as confirmed by PALS and DFT, resulting in negative
thermal quenching behavior due to efficient energy transfer from self-trapped excitons (STEs)
to Mn?" ions. This behavior is accurately described using a two-term Arrhenius model. These
findings collectively highlight the role of transition metal doping and defect engineering in
modulating the electronic structure and emission properties of halide double perovskites,
opening avenues for multifunctional applications in optoelectronics.
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calculated band alignment of Cu?* and Mn*" doped Cs2AgInCls.
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Impact-Induced Granular Ejection and Jet Dynamics: Effects of Granular Adhesion
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Fig.1 Schematic of our experimental setup.
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Controlling Janus Particle Dynamics Using Local Phase Change Induced by Laser Irradiation
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Investigation of Quantitative Evaluation of Shear Phenomena
in Organic Nano Thin Films: Introduction of Persistent Homology
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Development of learning materials for microcontroller programming
using full-color LEDs
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Fig. 1. Photograph of the developed
full-color LED shield.
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An Application for Illumination Based on the Storage of Electricity
as to Power Generation Using the LED with the Solar Tracking System
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Educational Tool Combining Virtual Reality and Mixed Reality
-Application for Artistic Creation-
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ERIHEXE' CM)=& R' MOER #7' KH =2E'
Kitami Institute of Technology!
°Tamaki Miwa!, Kenji Sugawara! and Kenji Harada'
E-mail: m3245300294@std.kitami-it.ac.jp
IXL®HIT
EAME NTHINZHET 572012, MHEFEEEZ Wb 00, WK « K2 W8 2 EE STy

%. 2025 4F 3 FICBRffE S5 72 RIS B FR B PINEHESIC T, Bk E BT F a2 lnd 2 &8 TATER
B Y —IRICEE N L2 AR OZBM IOV THE Lz, AR TIE, ZOWHIRIOBR RN 6 15 F TE
WENTWDHZEIHEAL, ERLSENLDND ANLESHKEE Y —2FT 2 22 ANLET5. £/, FETH
HIZERTE D L9124 5720, TROMET Y — b2 EH LI ATESBEE Y =220 THHET 5.

TR ROHER B 5 & OV R4 e
FP, AW CHNT D WHARO RN E LT 7. R 14400 f

N2 Z LBl LT, BIFRNBEIN L=, Figure. 1 ([CHOBEREE & L
ETROBIRIZOWTRT. @, A RS E (ERT 5 Ok o
SNDWHK DB 30%0°6 50MEETHS. L, HTETa 13400
PRSI S 720 720, — AR 7 Ik & [RIRREE T B 10%7> B 200FAEE o e w % w0 % e
DORBIECEY 5 (EUT 5. 57, ATERBEI LTI | noions o o s and et s
W HE, LoEPERE-S>TLEI D, L ToEORITEE

BAE L, ETFORBICHE AT RS 5.

1.4000

1.3800 RACELZEE

BHE

BIBY) —0RE
AIELIEALERHELE ) —2B LT, Im BICEW G282 LR % Figure. 2 \RT. WOV A X3,
K18 cm, #i 12em THDH. L TFOBORITHRAELZ I LZ 001 THER L. JEITRAEN 0.01 BEHNIE, BV —2%i@
LT OREEBLET LD+ THDLZ ENGhotz.

(a)Image of the building (b) Image of the building observed through mirage jelly

Fig. 2 Image observed through mirage jelly
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Fig. 1 Observed jewelry bubble Fig.2 Image of the model created
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Polarization dependence of laser transmission intensity due to birefringence and magnetically
induced dichroism
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for Thermoelectric Characteristics of Semiconductor Materials
EREE EH 85 Nk FE5 EH EF-, 8l —F, FR B
NIT, Maizuru College, Syunsuke Sawai, “Atsushi Utsumi, Yuichi Ashida,
Ippei Ishikawa, Shuji Kiyohara
E-mail: utsumi@maizuru-ct.ac.jp
LI
PR TF T, A EEROREHE LTp e n MR H L2 L2 FHTLH. L LR b,
O a2 (SR E R TH, p e n BOENIDONS 2. H50722HE T pn HIE
ERERBETLHLHELE L TRy N —7ERS L[], RFETITEREFROFERETHIUL, &
ZICTHHHN X ITTETAZEZHNT, Si RO pn PIE LR AT, £, ZOFSERNE
T3 1% FIN T Si S D BAEE R (B #E ) DRl &2 A7 7o D TG 5.
EXL ik
FEHOE, nfE p o 2 FFEO Si HARAE V2, n AR OESTRIZ 1~5[Q-ecm] TH Y, p il
Si FROHPIRIL 1~10 [Q-ecm] THDH. Tz, EEOEIFELLE 525 [um]TH 5. HIEL,
SIS U7 Si RO EREIS, @R SRR/ O 2 RO 7 v —T7 2l S ETiTo 7. TE
D7 —7 OSEEIITEGE A 0 ), BELREARFICHETE L oICLE. 2B, 4
EORE T, REMOT r—T2H 50 U Si BEREICHEAM ST TIBWT, £07m—70
WA EHEEN L L, @IRMO 70—, RO o7 ST S CrEOREE T L
FALTEZ MR LTHMD, SiEREmICHEAMS . 2o, EREmICERS T 2 Ko
2 —7 ORIEIE, 10 [mm]E7ed KO ICEE L. miRAlo 7 e —7 ORENRERIZTNS £ T,
BEZRE L.
HER
F9, n B Si KA HWTREZIT o7, @R~ v — 7 23 Eep R 1ot U7z & & O EE T
140 CToH o3, WIE LIEBEDHERARLZETH Y, ZE L CEENFHUTE 7201190 CUT
Thole. £ZT, 90 CHO=RETOBRBELREZNES S Z &I Uiz, n Al Si Fbhiam T4
T HELIL, BEZE6SCIZBWT100mV]ZRL, TAXEZHWTHETE 5 Z L a2 MR Lz
n BPEERTIIBRIEIC X o THAE LIZE F 2 @RS O JH IS 2729, il n—7
OEMEAHTITIEICHET S, 202 &b, WELLEEENEDEZ R L Z &3 am & —E
T5. —J7, p M Si Ela O TREEROREZIT o TR, 7'r—7HOREZE 65°Clcs T —
T0mV]ZRL7=Z. TNHDOZ ENnD, N HATTET A EAW@5 72 51T, pn HIENTE

TEERD.

BEE
ABFFEIL ISPS BHFEE JP24K06370 DB A 52 1T 72 b DT,

P 2 BN

[1] G. Golan, A. Axelevitch, B. Gorenstein, V. Manevych : Microelectronics Journal 37, pp. 910-915
(2006).
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L—HR %RV pn 4 ORFE %O E R RE

Fundamental Study on pn Junction Evaluation Method Using Laser Light
EREE mAKWR °WE FS KB B, B —F BR B=
NIT, Maizuru College, Ibuki Shikata, OAtsushi Utsumi, Yuiti Ashida,
Ippei Ishikawa, Shuji Kiyohara
E-mail: utsumi@maizuru-ct.ac.jp

LI

A, HER2OT VX ML REICED P THREROTEAE L TEY, TNELEETDHOD
EMEDARRZ LTS, LLans, FHERLZOERITH L <, HREIED DITITERDH:
BERZER, ALOWHBRZBIRET L ENEETHD. —FlL LT, FEELFTHESNE
I pn G H DN, EEIRCT A ZADIMBLIN S EDOF A FEIDIZY, BE 2B LY
TLZELEFRGTIERY. £ZT, pn#Ea L DM 20 ATEHRIZEMRZ TR D 5 12 O1T O 18
RFERRE LCEANREZR, L—YE AWz pn 828 ORI FIE ARG LTc O THET 5.
i EaS

L7255 0E, JEE 525 [um]DOEHIER 1~10 [Q-em]D p BT Y a2 (SHERTH D, Al
BT 3x100m3)TH Y, ZZiInBARHME F— 7 LT ALK L. nMEoES
Z1[um] ERE L, NHEELEHEET S & 1x102[m3] Th - 72[1].

pn FEEOHFELZTAL720, n AEERTH 5 EMREHIZ 2 K0T v —7%, MRz Th
EL, W07 e =75 L — a4 5. 2k, SRR LV —9 ol
(3 655[nm] T 5. FkEE B) o L=V HEMRET DL pnESITENEE, BF-ELX
WIEAET L. HZJETRAELCET L IELITENE o BN E p BANZEET 5. it a4t
L7z B — L DIREET n BUAIZNH IS 2 &, RS Sz siik & 2 DO ToRE N7
5. ZOFRBERMTSZ LT, n BUANCEE L7 v — 7 ICEENEAEL, ZOEEZRET
LI ENTREL D, £, ZOBEOEALVBEELLX Y U THREFPELNZHET 52
EINTED.
RERLEELR

pn #EGE AT D St ERO n BN L —P 2 B L CRIE L72G 6, ADEMIE L. il
DT, ¥R TICIE L2 HelE, Yo —TRICEEREE Lol T,
Si Bt p BANT L—V & S L CTHIE L7258, L— o R OFEIZED & FEBENH
ELRRDoTc. ZoBHE LT, pSi ERNBEN -T2, pn A IZEIET 5 £ TITIENRH
BLIEbDLEZLND. MR L LT, KFHIFEZ WD Z & T, pn #6 OA IS LU0 n AU,
p BMOHENTE D Z L bhrole. FIAREIORKET, pn #ENERKREND EDOL HWND
ALEITTZA STV D AR T & 2 AlRerEDs 7287,

BHEE  AHFSEIT JSPS BHFE TP24K06370 DB A5 F 7= & D T,

P 2 BN
(1] PaAd &, HEE, WIS, Al ERE " 58 85 RN ESK ARk T
FrtE 16p-P07-14 (2024)
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T=— T REIC K HBEHREE A PADC OiEfRFER LIZEET SR
Study on the Improvement of Solubility of Educational Radiation Detector PADC

by Annealing Treatment

BREE, CB)/NIE, BI—F,

ARE=, REES

NIT (KOSEN) Maizuru, °Hayato Ogawa, Ippei Ishikawa, Shuji Kiyohara, Atsushi Utsumi

E-mail: a0531@g.maizuru-ct.ac.jp

1. ILHIZ

AMFFE=ETlE, PADC (Poly Allyl Diglycol
Carbonate) % FH 72 iU BREE O FIEEZ R R
LCW5 Y. PADCIZE, oft/e & OEMER T
Z fR AT RE 72 [E AR MR g D —FECh 5. K
W7D B #)IE, PADC % Fb#R#8E OHhr & L
TIEATAZETHD. LoLid b, PADC
W= BEFBRIZIE, BT PADC TixZ <
DTy F U THREMEET DLV EDNH D
T TCARMIETIE, 7 =—VU U ZWBIZ L D IR
fiftt % 6] | S 8-7= PADC DB%E 2 5k 72

2. EBRFBEOME

PADC %, &/ ~—Td5 ADC & HAEBLA
FIOD IPP (B AL A X R) ZREA L, INES
% Z & TR SN D BWELIERE Ch 5. AT
TETIX, BRI R Z T =— U o Z LB A B L,
T DWRENEIIED M BICF 535 &5 2 7.
YE#L L 7= PADC % 10 mm /A HIWr L, EZ=dh
T 2AM fEAERIF D SN D o B R
L7z, 20%, (b v F U 7 EITo T2 A
BCHEH LT ==V V&SI F
v 74 % Table 1 12R.

Table 1 Experimental conditions

S . 30, 40, 50, 60,
Annealing time [min]
70, 80, 90
Annealing temperature
s 130, 140, 150
[°C]
Sodium hydroxide
Etchant
30 wt%aq
Etching time 10 min

3. EBRmROME

Ty F U AR O PADC 21 OB
$5H % Fig. 112~7. Fig. 1(@)i%, 7=—1V
> AL % i L TR PADC Th S, Fig.
1(b)i, TR 130°CH;fE] 30 iy CTT7T =— U v 7' %
FEhi L7=HDTHY, Fig. 1(e)ILIEE 150°C,
KR 30 0 TV =—V v 72 FE i LI-bDTH
5. FMERKTLE, T=—U U 7IREDE
FHTHE, BRI X D5 (= v T E > M)
DERAIHER L TWVWD Z L3RR TX 5. Fig.
1) Tl vy F &y MEBIERT 25—, TREF
OHBENMET LTS, ZDh, 7=—1
VI E bRy F U T SO R
NEEIZRD. 2L LY, PADC D%
itk Z o L &E5 2 8T,y F U EE O
MR FHETH .

3 2 ;i

10pm 10pm 10pm

(a) 0°C (b) 130°C (©) 150°C
Fig. 1 Etched pit at different annealing

temperatures

BiEE AMRIIREIE S C (24K06401) O
PR EZT-bDTH 5.

B R
1) AN, BIFE =, R & TR
b+ 277 2F v 7 #HME RN T-HE S
HEOEE”, ISHAWEHE, Vol.40, No.2,
pp.101-106, (2016.12).
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PADC ZRAWL =B REERICE T 5B R ERED O DNEFEDLLE

Optimization of Processing Conditions for Shortening PADC Etching Time

in Educational Use

#REE OB®:ERK 26 B —F,

AR 8=, N ZFE

NIT (KOSEN) Maizuru, °Satoshi Kondo, Ippei Ishikawa, Shuji Kiyohara, Atsushi Utsumi

E-mail: a0532@g.maizuru-ct.ac.jp

izl A7 v—7 T, BEIRARED
it D —FETH 5 PADC (Poly Allyl Diglyc
ol Carbonate) 77 AF > 7 ZHW\T, /- H
FAMTOHREEHEM & L UHEHEZRAATE
. L2L, PADC Wz EBRIT- v F 7
IR 2 BT D PRE TH 5. £ 2 THRIZE
TIX, PADC (Zxt L CEAEEILAIOAMS, U
V BH, BIOZ v F U VN RIRE B E1TO,
FHMET CHIZ W RE R =y Ty MEE 10 p
m& L, ZORITET D E TORM AT 5
Z LT, EBROFREEEMEI R AT 5.

[EBFEOME]  PADC i ADC £/ ~—
ICEABRMGAITH S IPP (EA~ULAF T R)
ElRAL, MEAT 5 Z & Tk SLD. Figl
T T ATy 7 BWEREER R RERTIT,
FEERIERERE O 7= DI, ik &, mA
IZBIT5E Ra¥x /) o Oishl, PADC JER% D
UV i, =y Frr7miick sy ) —u

DIRMERL TV D.
O Y
Sl & P m] ==
)
Material Mixing Defoaming Pouring Heating
— I /N
l
O e [ /N
-

Mold Release UV Exposure Completion

Fig.1 PADC manufacturing with polymerization
inhibitors and UV surface modification

© 2025% ISRYEES

[EBREROWE] © FoXx ) UiREEL
3 FEFEHICERE LC PADC Z/ERL L7=. UV fR&t
X, BERRE 2, 1.3 mW/iem? & 7R 5 0E I
BT 100 BfE T - 72, = v F > 71, 30 wt%
NaOH 8LV wt% =& J —/VEIRA LK
TR 90 ‘Cha—EICf- TEM L. %%
HIZBIT A=y FEy MED 10 pm (TS
HETOT v F 7% Table 112777, &
Ke¥ /%030 wt% %01 L7 PADC Tl
a4 oy F 7Ty Ty ME O
BROFHEALFER) 210 pm IZEELE. Zh
X, WEROSGMEEHBLT, KISHOZ YT
R OFMEIZER L2 Z L 2R LTS,

Table 1 Etch Time to the Etched Pit Diameter of 10um

PADC conditions Time to 10 pm
Conventional 19 min
Hydroquinone 0.20 wt% 5 min
+UV 100h 0.25 wt% 5 min
+Ethanol 1 wt% | 0.30 wt% 4 min

BEE AMFERITRMEE % C (24K06401) @
Bk =2 07-bDTh 5.

BEE 1) Al BEE, BRI
& AIHRAL T B T A F 7 Hibt & T B
BHEOFR”, ISHYEHTE, Vol40, No.2,
pp.101-106, (2016)

01-041 ;
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NYTAVIRVVERWVETRERICE S pn RATHROEER L
Improvement of pn Junction Forming Accuracy
by Mask Fabrication Using a Cutting Machine
PR TREFEFMFR OB /I T, B BE . HFI Hzh

NIT, Kushiro College °N. Kobayashi , K. Watabe , S. Idogawa ,
E-mail: s240708@kushiro.kosen-ac.jp

[XEOIZ: R T S A 2ADOVERUT T Sl 72 AR fER 7 S 2 TR & F 572, AR BhS &
LCHEATHIZIE, BEESCTX MNETHRERH L. WEROWIETIE, Dy T 4T~
ZHWTHRZRIBIRO~ A7 Z/ERL L, Spin On Glass (SOG)i%E%Z HIW TR = A h hoZ 42T
pn EEEIERT 5 FEEZ R L. AR TIE, ~A7OMEEDERELNETHZ L TE
EEOM EEZRIEL, 1B L 72T A 208 21T - 72,

ERERFE : T AMERUILL T OFIETIT - 7=(Fig. 1 (1)). (a) 20[mm]f D Si Kb 2 Wi L,
1050[*C1C 1 ¢l Y = v MEEfb 24T 9. (b) JLEGEEH ~ 2 7 245V, Buffered HF (BHF) T2
I A ERATEICER 2. (¢) A B v a2—X —T SOG A& WA L, EHEFEIK T T 1150[°C], 2
MBI Z1T 5. (d) RBICKRE O SOG & ELIEZRE L, BMHA~A 7 20k BZ4EK%
BT Al BBEKRT D, ~A7X, FBEMERDZAT T —70CM WEVKY A4 I K7 —7
5413 7 VT 7 7 A VONEIZIED 1T, Ty T 477 vy Z—T{EEORRICUINT L,
WG — NI AV TRT =N EETHIBREEZH N T NmICY AT 2050 117 5.
REREER 1k, R 20[mm]fAIZ X A A — R 9 EOEREDN, KFIEIZID 25 # & muviE
FEEAZFEB L. 72120, W7 o7 —T LB — NO¥ENNEEL D, BT T
— 7 ORI & BHF IO~ A 7 FIZHEAE Y A, ARIRTH4E Ty F
VIMERZERDDH. v AT OIRIEE, AOHDRITEERHIZTOT WD, LAY
—REOBICERNMLEL R D, 12, BHEEZ LT 2138 =R b8, KR
MOy xy by F U7 REHEL S JEOBILIEZ M TE/aniz®d, miRE THEWILEIE T
RN EMHA L. ZORRNG, WEROWTEO~ AT (LEA bR E &2 Zmicm kL,
T N T =T E AN A7 ERIC BT A EREE M BN EBTX 7.

1QF Jiew Transfer

1) [ ]
Kapton tape i Dicing tape
T F———— Si
\_Clear File
Si0.
— |—
Si Si Si Si
(a) OXIDATION (b)
2) (c) (d)
Si Si Si | ‘Si \
Spin On Glass DIFFUSION MASKING Al ELECTORODE

Fig. 1. (1) Fabrication processes of mask. (2) Fabrication processes of pn junction
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3D T 5ERAW =R 5 HRDEE

Prototype of a simple spectrometer using a 3D printer
BTV ENMEEIE T @
Matsumoto Precision Co.,L.td Takeshi Matsumoto

E-mail: takeshi_matsumoto@m-seimitsu.com
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IXE®IZ

DLV TERE DBE MBS T 5 F
BEIIWZEC, FEmkEE O, fREICHIET D720
WZiE, HWISOFE 7 BV T FER b o &
bAEMEEZBND, !
EFDIIFAEFEREOEREWE TE HHE
FEEEC, EERE DB EIE T & DR
TRIEEORIEEHRE L TE T2, 2 WS ORFERE
AT, S bR, BLOWEER S
DN OMREFETIER) 570 0KFEE 2
Rol-OTHET S,
FEER

DEFHRE CIIFEMGERFHIKICAD, BT JLCPCB,
ERARFREEIL T U 23N Amazon, ERIXHZ I FEH
%ﬂmbfwtoﬁﬁkbfmﬁmmﬁfi@w

ICHEHEOBR, BLEICEHNH 5T,
:x%ﬁﬁbwﬁt\v4:y\wwﬁ—Mi

S T LTV B O TR B D . EICEE,

EREDERRT & L Lz, fERIEFEE
%ﬁ*o\t%kﬁw%cm L TV, A
B, T & R % 2 I L CEA BT
LR E LT,

F7o. 3DV U FDORWHIEREA TE 272D,
FHTLHZ & & L, A IXBanbulab Al

!
A, L
e
- S b B

L

X 1. RiEIORIES S re

mini Ch b, 77U —CADTEFY »F LI-#%. &
W UT-, SN ZEFEDEE1XSTEP 7 7 A /L% JLCPCB.

PCBWAY, SAI AL —RLXIIT7 v 75, #iEs
. BB 2 EHINCERE CTEABEL VT A
HET-,
AE R

B2 1R L DI HER AL EICE E C&, /Ml
fbCc&iz, oA —NoO@EEL TEX-, 2 A MX
1,2 THEELTIL.5~2.0 FH%Z< Tx7-, (3
D7 2 RITERL)

T4 T A MNESRTIERBEICARELN D D
BlE, FEROCNCII T —E A ZBEO L2,

RFBREE D B LW 2B W T G, Zliic /e~ 7
~A arAR— K, 7U—CAD, IMBEFEY—E R

ZFIH U CHIERENS O D Rt d 5,
BE R

1. FEB b 9 %E@%LI ti A
2. ook & 79 [BS AR ZREEART R

4> 19a-PA1-15 (2018)

2. AEIORIE
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Development and Evaluation of Educational Materials for Battery Human Resource

Training through Industry-Academia-Government Collaboration

BIIEE!, HEESE? C©WLH

1B, &IEE 2, MsEED %, ISHER |, 8EpFF !

National Institute of Technology, Ishikawa College',

National Institute of Technology, Nithama College?
OS. YAMADA!,T. KAGAWA?, T. MATSUE?, N. SHIMADA Y. KURABE!

E-mail: satoru@ishikawa-nct.ac.jp

1. XIS

BEMI, H—ARr=a—FILDERITK
AR D—oThH 3. EEBMWDPHEXZ 3
M OERK - R E B LT, EEMEEE
ENERT 2 APEIICB VT, EER, BE
FEBE, ERNGIR, SXIRFEBESENZE T 2 TR
BHMAMEREFEa> Y —> 724 LR, av
V=T L) PROLEINT. aYY =T LT
X, EEFOEBEICKD, HERBEMFICER
A DBLRZ MG U, BAZE - BEICRE 3 2 HLifE
(72505 e Befi 2 22 2 2 L Z HIN . L%t %
FHFE L 7.

AHFFE T, BRINEMONRERNT
%2 bic, EBROREICBY 2ERHEZELT,
EEMBINN T 2HEEIC D X 5 RBE
WIRD B o T2 % WREE L AR IC oW TH G
T5.

2. BMOBE

PR X NFEHNZ, TNy 7 U —1CHLE - BED
ERoTd5H5 ) Zr%ZHMYE L7 STEPI #
M, TNy 7Y —IZOWTEHMINIER 2%
HHJ & L7z STEP2 #bf, I & CPEERAHE S
ZEFTEPE > X — TOFEETHR I TW3.

STEP1 ##H3, BEEMEFRNDOAFHE LT
NMEDFSNTED, STEP2 B TlE, HMH -
BR - ALFER E DEEM DI THEA TR,
FEROZEBFBMHE TRICBOTED X 511G/
ENTVEDERSFETLIZHNE LT
W3,

3. BEMOZEEADHEEHR

AEEER YR 3 EAEZIRIZ, STEP]

M e O TAZE DO E iR T TEEMD T
DR ICBT 27— VB RITo 2. %
DFEREX 113 T. ERINCE [ < Bk
0] T F D BRI 2 EE L ER e
KD 28 %% HHTWh, FRRICITTWE
TP L. 2oz s, STEPL Hbiciz,
FAEOEBM IS 2Bk - BLZED S
MRDH B Z eI hsd. Fi, MY
Bl 3 44T STEP2 BM 2 W ExR 1T o 2
LA, EBEBMTBHZREROF YV 7T LTHE
W RS LT-. ISR, BN
FEROEREFRIC B 5 2 2AREMDID %
Zehbbhrol.

BENFVT—

1%"

BmREFOT—b

4

BBIMINMBREE 71 25 2 HEH DIER
WZhi=h, FEFERTHIRBELXEB IO
BB EEROERICIZ R TR IR
NEBHELZ e, RAERHPL EFES.
T/, BMERUCE L Tk, BEEEMAME
BEa Yy —> 7 LTS 2 PEERDERIC
FHRINC W EE L 2 2IEL M
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INPRERITRRTOT S L IEHXESTELLA 7055 L] TOBHWR
Independent research in the " University of Fukui STELLA Program" inquiry program
for elementary and junior high school students
EHXEE' RR-—E' B4LE @'
Univ. of Fukui' °Kazuyoshi Kurihara', Nobu kuzuu'

E-mail: stella@ml.u-fukui.ac.jp

[ZU®Ic] WIFRPHEEFMTIE, @Ay RIBEFRT Y BRHES) . 2780
Ot OIS - BREREFROFLT Y

STELLA 7' 1 7' 7 h% 2024 FEEBRIA L 72 Y, 2024 [ REBRELES HE
o = N - A—TDAOEDHE N5
R 20 AL, 10 BBET L, 4 |9 %Eﬁ;ﬁﬁ’fﬁgzﬁﬁ e

= = 7, = d 1\0)__
RHLE R IEE SRR T S L L b1, | e I
4= > A s @ EER & SRR QMR /I\ 6
HABFEZ BT, BORERXTRET D, 5[ J57 ) 7 ~BAENDBERENEEE BEE~ I 6
(8] 11 A1 RkRo 010 CH Mty QA LTOKIRERR ]
BHLT, 12 Aot L, © | SJEZRASLEON BB ~

F=<i-
4 He A RERZE N Y A% Ve — HIEROENFIA
DO, 2 EOFEEES THIIENTS, BEITIEIC @%?é'@?%%ktﬁ< CERZEELE [
E ] 7 Y ERLEp A AS s % BEEDEREIL?

DOWTHRE LS E, 3 AWANIIREHRES TR D —EPRI—RERY =] )

F Lz (K1), FEmEaclmE Lz, FrCsZH

0D OB IRV R Y S U OFREITER L 2o 7o, —88, WHFRFIEOBEBEO DL &
SR, WIRbELSEFEESRL LD ThHH-T,

(265 B~ i L BERRIE] BERORI L, SR E b &ITE THIE & 5 B R O
2T o T, FELUUL, WEBIC DT 570, ZHLE— FREEDLOZ LR, 1]
PRZ D TGS L2 Ak & Uiz, 578 LIRS~ TE T4 20572 L7223,
1 4052 B Ve 2 BRI 228 BB R 2 FrR U 7o, 25 BERE 1Y, RSB 2O CIRERR %
T5, 94025, 24EFT—~vEEEHL L, K1 OQOZHEILAIBEKROT —~%, @D
B II X HOAMFHOMELEHFLL T\ D, 7 —<I06 U THREHB 28OS O I[ZHRERE
REEDDTETH D, ibERTEIE, 3 AR OMRERESE THIT 275 8 HROHPH#HEST,
24 FREL, 11 AICERCHBEISNATA L AL T 7 LUVATHEETHTETH D,
[FREE L 5% OXfIR] 2024 FFEITYIFEE CTh o722 & &, BRI ST AN 10 AREETS 572
ZELHY, FoBEBEOZEAICKH L T FHBERS TEENCHEES 2t +rdb ot 2
FHIDGEE R H2 02D, EB AL EWHT-TTECTH S, PHRIBRIIEA O 2 [BI3H B
PEDONDOHGENEL 72D, EARERORAZ —RRIRDITFETH D, D7D FERAKHIZ
BILCHOEET 20BN H D,

1) F—Z%, WA UNRPRERORIE T 1 77 A [fEHKRT: STELLA 7'u 277 A [iH
WIPRF R 72 MR ANGER ] 14p-P07-26 (2025.3.14).
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Evoked Positive Emotions of the Learners During the Activities Using ICT
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Chuo Univ!.,, Ochanomizu Univ.?
°Kumi Soe !, Hiroyuki Itoh 2

E-mail: ksoe248@g.chuo-u.ac.jp

[FCHIT] 2020 FFRELIRE, /NERD DBV E TR EEN EM STV D, SEOSETIE,

(G e ORE ) TR ) - HIlT Sy - KRB L) TN S 1, AFER L] © 3 DORET
S TCWD, LT, 77747 « F—=2 T OFENG TERE « SFEEHTHRWEDY 123
BT RELEP LI L STV D, TERRFO) OFRAL, FEERHKELAFSZ &,
ABLZR S THYVBIIVMATNDZ L, FLHCOFEORYIEY 2B L THEDH TN Z
LRENFEBTETCVDINIH D, LNLRBL, ZTRUHLOEEBICONTIE, 4FETEMLTE
T A RDBITTIIEHMET 2 Z EDBEFICH L WEEZ BND, £ 2 TARIFIETIT TFEEMZR
FO BDFEEEOLHPMEAZ S LICER Lz, FEICHET IMETHD P00 7 —
A Ooho TEFHT 7=V A M ICER L, FOOPTHRESW DR DT 4 7dE
DWW TR & F2i L8 & O ERA R F NSOV TGS - BLE AT T,

[(BE2E] JeDiE TILEIE & FONCHOWTC, U E— MRPRBERTR DRSO BRI DR
WraiTo720, Zh &V, ZHEIISIN U IRE OIS OZ3 6 RENIZEESIN KT 5 HER
MERE LTRBMEN TS EF A BN, AR, #iE & FERIC ICT Z27E M LR #=NAE

(a7 I THEERY AN L, FRCHIBIOT v — N TRIZRENIEITH O 7= 3R
B HEHN R B BEZENRD N R ol B2 NI [RYT 4 7i&dE ITEB L, FOk
DEEMEIZ DWW THRET 21T o 72, £72, xtme VE—F 2 OOBREIZ OV T H R LT,

(AR IEM] 2024 4 8 I 2 M CAA % EMi L7z, XIRF N4 FEALULETH D, AH
H|IH BN TSINE 18 ATHY, BHAEILY E— MEXTSINE 28 AThoTo, BHEKTHE
7 v — M EER L, SEIOHEL, Yo 3 REAEH > TASOLFE R0 T 7 2 AERS
HNBCTHoTz, ~(7ubty b UNE/pa Ba—H) & Microsoft MakeCode %\ VR T5
ORI T o7 v 7T AaeFAMMER L THEIT LI, ZOREIMBELRT s 717
ZBLUT, HEIZHD “TUoTONOEEEZD” 2L L “ZODOEDIRBIZOVTHDY,
W (7)) TEDXROIERDZLEPIHNTH D, VE— MRIPREEERDO FLWR) LIk
C7oBHEE & THEK TROKFFS ) OFBIREIL r = .82 THVIBWHERENH D Z L3 broTz,

(%7 3Cik]
(1) Christenson, S.L., Reschly, A.L. & Wylie, C. (2012) Handbook of Research on Student Engagement.

New York: Springer.

(2) BILARE, fiL : TV F— PRI EEICE T 2 TR HOF0) ISHWELAE, 46(1), 13-18, 2022
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FRENERRERZAVEVYIAMFICKHHFHE - BIR

Particle separation and recovery using Janus particles with induced charge electroosmotic flow

BXET

CM) KA Ei, WA HUA

Keio Univ. Neo Ookubo, Toshiharu Saiki

E-mail: neomill@keio.jp

AW Cid. BEbo~Asv - F ) T ITRF v
(MNPs) 2 ZFHICEUNT 2 720 0 L wFike LT,
FHEBEMBLAEER (ICEO) & ¥ X 2ROt % 2%
T 5, HERD B CTIE Y 4 XM E Ofilf#l 238 L 2>
SR ARFETRHEBELHIC L o THEME NS ICEO L,
HCBEE 2 A3 2 7 X 2K O 3E R 720 E 85 % i A&
bbb LT, BEYARORTFEEX—7 v P LCH
DL LxAREET D,

~Aru-F ) TIRFy 2 ZRERICE T BHi %
HHRIEE LCEHINTE Y IR 0w - BUINTFE
DEAFED KD b T 2, FEEMELRREN (ICEO)
. RES T CEMK ICHHE & 1 B BRI XY ik
DBHRET 2HRTH Y KT OERICHHEETH 2 [1],
—Ji. Y RARFIIMmECEAR 2 REMEE L. AN
BEHICL VA D B 2 EH R, AR TIEIIND
i AbE, ¥ X ART 2B EEMNEIRBIIC K -
TCEZMNZEB X2 2 LT, H LR FEI S 2
TLEBET L ERANLE T 5,

. polystyrene

janus

Figure 1:particle focusing with ICEO and particle
recovery with janus particle

Alal o FERCIE, FHAR R ICHE 200 pm o £ TER A (ER
L. KHcH Y 25 v vk (B 10pm) B X ORI
CEEaA—T 4 VI LY XART 2SS E, 10V

DEE L 100-900 Hz OZ&FHES % M) L. JeEu
PREE T CRENCIG U7 R T o ZE ) & gy L 7=,

Fig 2:Focusing and movement of particles
(top: polystyrene particles,
bottom: Janus particles)

ICEO i X o T~ 4 7 v 77 2F v 7R 13 BT
TFICERE L 72 ¥ X AR IZES O X ) —J5iC
HAEL., EREEEZEVIRT S &5 E# 2Rl
nNozflatbe s bick ., BREL R TOREN
N IR T B,

KffFeic X v, ICEO fite ¥ X AR 2T 2 2 &
T, wA7 8\ F T TRF v 7 ORI ERT - [T
AT 725 2 R T LT E e, Skl RO
Lz, FER DT N4 A~DJEH%Z BT,

BEIR
[1]X. Chen, Y.Ren, L. Hou, X. Feng, T. Jiang , and H. Jiang,,
“ Induced charge electro-osmotic particle separation,”

Nanoscale 11(13), 6410-6421 (2019).
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FT/REEFOFEUVERVETA O ORBT/INA XADEH

Fabrication of microfluidic devices by applying titanium nanosurface
modification

HREMZEXRE' RIEXZEREREIZHER
(W E2X', WWEHE?, HBREF'
Institute of Science Tokyo'

Tohoku University Graduate School of Biomedical Engineering?
Sora Watanabe', Masahiro Yamada?, Yasuko Yanagida'

E—mail: watanabe.s.7e4c@m.isct.ac jp , yanagida.y.aa@m.titech.ac.jp

E@
[

Organ-on-a-chip £ Z JGH L <. wfEAHM (BREELZ &) 2L 7-~4 7 nii
KT AL ZDFAFE%E HiE 3. AW TlE, RERLBMEVOMEEREZIE L, & il
et ZF8 L CHRBIIRIRZTIRT 2 7 54 R0z HE 35, 74 v 4K
WEEER S, L, BIREMEO RIS L 2MLo-0 DT N4 RO THETT 5,
KBS

<A 7 aFIET AL ZE, A T4 FHA T2 BicdEmEomE T — 7% L <TF £
VREEEL, vA a7 IR EET A 2 L CFL 7z, w4 7 miRigid.
AEEEEDOH ZRY Y AF A u X9 (PDMS) & HWCERL 72 (Figl) » <4
AT NA R A—F 7L =T CTHEET S 2 LT, MENOREREEHER L.
Z 3T 37°C TH# L 72 HeLa Ml % & ¥ DMEM ¥5ih %3607 L 7z, MRS % BEMSSE % H
WORRRFIICEIZE L, BNz BHREL 72 (Fig2)

RS

HeLa flfE23 ForIc 88 L 72 C & Zfifgadth, HEIOF X v R EZIY AL, EERE
FUEMEE (SEM) #FWTTF X vREABIZL/-& A, HeLaffifgnr 5 £ v FEKm L
WKEEE L, WhEL 722 & ERE S 7z (Fig3) » TNH ofEER» S, F2vEKALET
DU D ZEE L 7282881013 . PDMS ~ 4 7 0 G734 2 O BLETIE & FRig N o ks
BRESEETH L 2 LRSI N,

20mm

15
(l ) 5mm
——

Fig.1 PDMS flow channel Fig.2 Fabricated microfluidic devices Fig.3 SEM observation results

SE Xk

Masahiro Yamada Titanium, et al., ACS Appl. Mater. Interfaces 2022, 14, 27703-27719

Syringe pump
\

Y 1

Titanium
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RYRFLVE—X TSN Iza—E—) & PEFHD S HAE
Spectroscopic Measurement of Diffracted Light from Coffee Ring Formed by

Polystyrene Microbeads
REBEKX UY—FAUTT-IROAVMEE
CMBRE
Research Infrastructure Management Center, Institute of Science Tokyo,
°Akihiro Matsutani'
E-mail: matsutani.a.644e@m.isct. ac.jp

a—t— U V7L 3R T AR RER L RIcHN S
Uy PROEFEREY DA —v DL TH B[], TDLD
7Y v 7, Fig. HORT X 5 ki o BB 03520 2 B
D=ZvI=JNC XY, Wk T OBRLBEONHNICE S Bk
FTEL N DB AERBERETH 2, a—— v 7 IEY
AT E HTHIEEETIC X B4 R BIZEA[EETH V),
um¥b 4 XD —XDBEER AR F L OLELTTHhDLLEER
EEDIED/XOICH T IANTELVEMBNia—e =) v
PEET N TES[2], ML, FVRFLYE-XT
B Ehza—e =Y v 7otz fGiiL, ©—X394 XD Fig.1 a—t—Y v 73R
EBWICX 2O BEDENE AT e LCH
EL7ZDTHET 5,

FERTIX, A7 4 FH 72 EICER0.5~3.0um O K Y
AFLvE—X@EE AR T LEHRGZEL Ca—e -
VI REHK L7, A LED Z%EE LT, JEHE-FY =z
Frva—e—Yvr-hxA70MERKTI——
V7o oI EEMIL 72, Fig. 2 ICHEZE 1um O F Y
AF LYW TICE VR Ehiza—e—) v 7T
xR, CORTIRHEFIIRD THOMEICHY, (E
a b d ICHINT 2 46~52° DN E DI X by Fig 2 1 pm OF ) X F L ki
. N - - . .~ I rHWTER I za—v - v 7D
HDOUREIPOLRICEDLL I ERbIrDE, TNHLDHD 4
DA~ Z + V% Fig. 310K, 2227 b A DHlE

WIF A7 P Y b (HBET L Ra—7) & 7000 _
NATEH W, RY ZF L /R TIC XD IBR 6000 |-
Niza—e—=Yv7oh*7/loERICHF, 7 _so00 |

y Y CHWEL R D) v FEEE, AXATDLY XD |

AT IC & P TS STARANALYSER100 (100 A& g oo |

/mm) ZECTRAST PLERREL, f#Ey 7 by 2|

=7 (RSpec) TMFR-IREIMi & 537 L 72 KD N

HBLED O r—7 (#1460 nm, 47560 nm) L - Peak of LED light Sourcfw
JAFL YR TIC LYV ERENca—e =) ¥ 0300 4(‘)0 sc‘xo 5c‘xo 7(‘)0 sc‘xo 900
7D Efl:ﬁ‘%@ B — 7{&% (F(f?/‘j 450~630 nm) Z')BEE{EIJ Wavelength (nm)

T, EHE IR DAEMRIFIEDSBRIE I N Fig 3 & Lum ©F Y 2F L VBRI 712 X W
AWFgEix JSPS FHff# JP24K06352 DB %% Wahiza—e—) v Zolfiktox<s by

J7=b T3,

References [1] R.D. Deegan, O. Bakajin, T.F. Dupont, G. Huber, S.R. Nagel & T.A. Witten, Nature, 389

(1997) 827. [2] tasy, IoHYEE, 88 (2019) 305.
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AuCu BEEZEI— bk LI=)LFILE(100) TiO B4R LA D
VYA FOBREE
Crystal growth of semiconducting iron-silicide from vapor phase on (100) rutile-TiO:
single crystal coated by AuCu alloy layer

ARNIRILERAH OMILEER HAXINE

Kanagawa Inst. Ind. Sci. Tech.
OKensuke Akiyama and Kazuharu Sobue E-mail: akiyama@kistec.jp

(S]] AKOfRONEMBAEHZ BT, & 57 DB R LD DITHE « AT AREERE
NTWD, ZOL )RR OH Hy BANME L O, A MM A B2 A S8 72 T BERERIE AL O K 73 i %
75 B XD U, ERINEEEE SN TR REFIT D, L Lan %#é%{dxm? oSS

WRAEMLT /A ANV TR 2RI, KRS v U 7 04 #fE % w6 LT%@#@kW*@%
EHLTEY, B EHC B W T H~T r A iéwﬁﬂﬁ@ﬁiﬂﬁﬁf%é

4 1T B-FeSir D b LR T & v v VBT, Z OIRER O xR EFEAEBMRENL3KI-0.7eV &K
D DKFEFEEBM LD b EARBAMIALE L TWD Z &b, SR ToKEIE~D A HEME
IZHH LT TiO: E&AWEEI L THES LIZEER AR EHE L C&E 7z 2, RifZEix, #EEI0E
lﬁ‘ééﬁ%ﬁigﬁﬁtéﬁé & C. B-FeSix DREH OXIKFIEMEEMEN A Hl#H+T 5 Z LA BIEL T
T VIR T 5 (TiO2)) Feb _E~DfE bk & 2 st L7,

[SEBRSE] TiO(100)HE _EIZ A /Xy X IEIZTE S 40nm D4x(Au), XN AuCu &4+ EIE T L
— M DAL A T o 72, T TiOy FREREIZ ANy ZEIZT Fe & Si OXIAMAG 21T o 72, 1FRUZ
3x1073 Torr D Ar AT 750°C DEMGEE . 1.3nm/min DOHEFEE D 54T 60 min 470 7=, TERL5

DFE A IE TG 1 Cu Kot 2 T2 X BRBITRHE 21T - 72,

(i) X EHFEICE D 020 AX ¥ 7077 A0 5, (a) Au JBKO(b) AuS0-Cu50at%, (c)
Au30-Cu 70at%, (d) Au20-Cu80at%% 7L 21— K L72(100) TiO, L TiX, 7500C O FEAIREIZIT,
B-FeSi FHD 202/220 T H> & DI & — 27 H3BIEE Z 4L, B-FeSix A A R A7z, — 77 (d) Aul0-Cu90at%
7 L a— bk L72(100) TiO, ETiE, TIO ICER T A EHTE— 27 OANBBE I NTZ, ZOFREEN D Fe-Si
JEIIIEMEHTHERESND Z PR Ind, Fxld, ZTNETIC Cu /@7 L a— L7k Si BTk
650-800°CIZ T B-FeSi, FHN AR SN D 2 k%%&ibﬂ\é DA KA RTO MBI HAR Si
k Cu & DOEJE SR £ - T Cu3Si AL L, B-FeSir FHkE D% & focé ERHBN LIRS TS,

\Z&JEmFHZ = — B L72V N (100) TiO, 2k EOHERE g 13 IER B TH D (Fig ) Z L 2B 2 H5bE 5 &
(100) TiO, £ T? AuCu B4 DK FENEDFEFIL, B-FeSi FHHOBERRIZ Au 3 FH L T\WDH Z & &R
L TW\W5, [ 2% 3CHR] 1) H. Irie et al., J. Phys. Chem. C, 118 (2014) 22450.

2) K. Akiyama, S. Nojima, Y.o Ito, M. Ushiyama, T. Okuda and H. Irie, ACS Omega 43, (2022) 38744.
3) K. Akiyama, S. Kaneko, K. Yokomizo and M. Itakura, Appl. Surf. Sci., 256 (2009) 1244.

Ti0, 200
TiO, 400

Intensity / arb. units
T T 8
Intensity / arb. units

T T

S WPR &

00t
1 L L L L L L L L L L L L
10 20 30 40 50 60 70 80 90 10 20 30 40 50 60 70 80 90

2 theta / degree 2 theta / degree
Fig. 1 X-ray diffraction 6-26 scan profiles of the Fig. 2 X-ray diffraction 6-28 scan profiles of the

Si-Fe deposits at 750°C onto (100) TiO, substrates Si-Fe deposits at 750°C onto (100) TiO,
precoated 40-nm-thiick (a) Au, (b) Au50-Cu50at%,
(c) Au30-Cu 70at%, (d) Au20-Cu80at% and (e)
Aul0-Cu90at% alloy film.

substrates.

© 2025%F [CRAYEER 01-050 1



8p-P01-35 HSOMEI YIRS AKE LIRS HETHE (2025 BHAE RAFr/5R &FVFAY)

WO, St s 4B % AL = CO BT RIS & 11 5 Bk & B D 5T
Evaluation of Formic Acid Production in the CO: Reduction Reaction
Using a WOs-Photocatalytic Electrode
REARL' BREEtLU2—? OBEX RE' &8 BA?
Graduate School of Engineering, Tokai University', Science Education Center?
°Tsugumi Miyamoto! and Takehisa Shibuya?

E-mail: 4ceim051@tokai.ac.jp

1. IXUHIT T, COHFEHHEDHMz X 5 A1 & LTeRFOWOGEE ORI Z L4 Fig. 1 121
HIERIRE(LRTEARZME L TR Y, Zhafik . 1 FFERES TR B TIX 25% E TIR T L,
TEDHIRDOHAE N RAITRO LN TWD. . GaN D 79%, WO D 40% & bl U TR =5
RIS 2 = A & U7z N TORE R X, X fi#PEREZ R L7 NMR OfE R % Fig. 2 1R T.
BEdeaFIA LT CO 2/ bFWMBEICE IV T RAXT MUZBW TR E S
THHAME LCTHER SN TWAIRL Sefiliitds 2 5hn e —7 (§ =8.4ppm) il S i,

BUCEA S5 &, JEIRIC & 0 B LA 12 —
U, RETIREALIC L > TKEBMRICESRST & e Wiethyiane blue only
BRICIEHTOS. SOMERLEAR  § ¢ —
A A ETELORTHLETRBEIL, 22T -g 0.4 GaN:W0;=1:1
CO. L UL LA RSN D. 502

KR CIRBLY » 7 257 (WOs) By % ; ; 3

SRR L 72 e AR OB, 72 BN Z D& Time (h)
WA FIN 7= A T2l 18 W 0 A i B % Fig. 1 Time variation of absorbance ratio.
FHIT o Z &2 HE Lz,

0. EBRFW SEAMEEMICITEMT Y YL 2z (Indium Side) 72h irradiation
(GaN) & WO:ZEH LIe~N—AR&AT Y 2| ' iation
e N e b A S L z| ;
S B B iy 4 9| Referen
JEHREPEE fE A U THEEE 3.0x10 mol/L 0 A F £ 6 Dpn?eai%ggﬁ{:
L > 7 — KSR Al AE AR A A, e R § Chemical Shift (ppm)
AT o 7. W EE DRERZRAL 0 & Yl D7) 5 - Fig. 2 Chemical shift spectra by NMR
) s e method.
Zai L7z, ERBRIKSE D U U DRI N > T2 Samples before and after Irradiation.
HHUEE fR | 2 S i A & 4 B B MR A ALK Reference sample of 1 and 2 mmol/L.

WSt 72 Bl T o 7. ENENOWRE RN 2530k

L, ERRIEB(NMR)E CXEE O A& ZHIE  [1] A. Fujishima et al., Nature, 238, 37 (1972).
L7-. [2] N. Kamo, et al., HERFHOE T, 64, 1
3. EBER CHBMLETORCE AT NE  (2024)
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JEEE X #jic X 2 BB B HASClay Of&ERH
Structural Characterization of Heat Absorbing and Desorbing Material HASClay by Synchrotron
Radiation X-Rays
EFRBURAET, ERT 2RAAEERE BR) STl vretevy
OMDFEJIANRA 1, O(M2) S HEF- 1, BRIRHRSE 1,
FEAT 2 SKIESR 2 A — 2, AFAHI KIS 4, FR—B ¢, HAHZ 1
Iwate Univ.!, AIST?, Higashi-Nihon Kidenkaihatsu Co., Ltd3, SAGA-LS*,
°Sota Arakawa!,°Rimpei Shibata', °Satomi Fujisaki', Kazko Manpuku?, Masaya Suzuki?, Yuichi

Kouno3, Goh Mitoya?, Akio Yoneyama®, Ichiro Hirosawa®*, Noriyuki Yoshimoto!

E-mail : g0325009@iwate-u.ac.jp

Ui HERRBRALEA IR A CHRERN R T A2 KD SR, BB AR T L
SR ATRE RSP & LT, (IR ENR 2 Al v CF R 23 AT RE 7 SEKE % FLETY)E HASClay 25FH%E X L7,
HASClay (ZFESE 7 v 2 =7 447 4 B (HAS © Hydroxyl Aluminum Silicate) & E#5 S ERS £ (Clay) 2> & 72
LHEAEMEICTH D | AKREADEF IR OB Z KT OBBIEIC X o THEDVIELIT) 223 TE 2,
HASClay NERICIZ K & X D570 2 L OMILBEE L. B O Rx 2 fHIHARAE L T 2 53, Kok
Jis & MBI DO BIR X W 72 IS 2 Tld e v, 2 & CARIFZE TR X # % F w72 X CT MIlE
TR DG IS NGO ZL 2O 2iIc T2 L 2 HME L TR 21T 5 72,

RREEBZ XHMCTHME I 27w bry
JERfge & v 2 —(SAGA-LS)BLO7 TfT - 7z, #HIER
BHIFEM D HASClay 'L — FI(GD & 'L — F
H(GID ZHEH L 7z, WA 2 L+ icizig s 2
Tethe. TV —ZNTHREG R 72H D% Dry. I
W 60% O ERZE A CTIREEL 72 D @ % Moist, fHXT
12 100% D E iR =5 T TR L 72 H @ % Saturated
LERL. WERB AR L 72, 1554172 HASClay
DWITE R & KIS B DEIC L 3 KB EEH 0o
#EF% % Fig.1 1</~ d, HASClay GI, GII& % I1Z/K%y

Imm

Fig.1 CT image of practical HASClay and volume fraction by

DA IT X 2 (R BERE, K% 53 o (R FE ) density difference (a)GI Dry (b)GII Dry
FixB B X2 50%5 bEALIZR b izt o7z, @ ~ [
Fig.2 IC#ftfih % K 7 2 VLD o34, K%z 0~255 D 256 FEFHIC o 1 :/".\
EOL—ECELEZ LA N I T LERT, CO/ELL, KHOW %
BICXY, ©— s EEERICBEL TS L AHLAL &5 g"? 5
7z - » | &
S - DRATH O E R C A bW L 7k o SR 7o S T
RO & O HRRIZZAL L v £ SEEDHE 75 weolifhl § 5 & L
LATENE, . CT CHES N BEE L ERIIc8L
CWBC LRSS BN, LR oT, K EHESIR, 5%
RO IS L, SIEIBIEE X 17 pm o+ — 2 — DRI O\
CHAECHEINAE T ERREL D E T, P m e e,m w @ e

Fig.2 HASClay Histgram (a)GI (b)GIL
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AR MKERIE = v 7 L EIEDEE R 5 £ B A
Utilization of Impurity-Doped Ni(OH). Thin Films in Electrodes for the Oxygen
Evolution Reaction
HRIXI OBF B3}, &8 B=
Nagoya Institute of Technology, °Rikuto Kono, Koji Abe
E-mail: cmj13073@jict.nitech.ac.jp

ES0s)0e

IKERAL= > 7 ik, ZREM, B & R OESEWE B KB Th D, SR
KA = > i, Bl L L CEWHERZ R T Z EBMmon TR, Tl VIKERDOT
J— F(FRAEM IISM SN TWD (1], AUFZETIE, BREIUKER L= > 7 VISR L,
Co X Al LW o Te AR Z AL, Z OEINENEGLEMLPIC X Db s b i A dEMm & LT
DR G X D B AT ~Tz,

FBRIG Ik
FeCls-6H20,Ni(NOs):6H20, CoCl>-6H20, AI(NOs)s-9H-0 7KIAE (45 10 mM) % Ni/Fe/Co=60/30/10,
Ni/Fe/Al=60/30/10 & 725 X 5 IZIRE Uiz 2 FEEO KA & FERAR & L, T b O FENAR T

T ITO HARIZ —8 mA/em*DE B4 45 FOEIE L T, Bt BICEE/KER LI 2 B HE
B L7z, BIRER OREHIK D ZEHATWzd, BRT 1 B EAE L TS et 0%
Wi E L CHW, BERRBAENCHT 2MEEIX, 1M O KOH KIEIRIZIR L 72 B0 B
FEDS 10mA/em? & 725 & X ORELORT vy A B RD T,

AR L B

Bl 1iE. VA2 ) 7 ARNZ AN Y — @5 IEE 12 mV/s)IZ K-> TR 7CEEE 77y b
L7777 Tho, ALY 7% 20 [EhdEk: L CHIE L7z, Co 2Nt 5 &, @F%mé
CFTHIZ LUK, 3HA 2 B0 TIRE lg;;&@M@mé' ]
AR E < BIN LT, 1TO Hiins b MBEAH AN D = [ 0T Fe0nrAlLo% 1
ERRRETZEEZEZ BN D, —7, Al Z RN L 7= &
13,20 [E1EE CHIE L7 A I bR EEN I LI
SWEERIZZ2 o 72, AN K- T, FEo k%
MR TE D2 LDminole, BHIE Co Al Fe sl i
DERNNENACEMLELT L 5 5 G b 23 i 3 58 A 7 i
ELTORMEICEZDHEBIZONTHLHEET LT —
D, cycle

)
&
=

Over Potential (mV
3
T
1

Fig. 1. Effect of impurity doping on overpotential.

2% 3Lk
[1]7Y. Chen et al., Nature Commun. 15, 727 (2024).

© 2025%F [CRAYEER 01-053



8p-P01-38 HEOMISAMIDE LHELMMAL WETFHE (2025 BHAZ RAFrY /SR 8AVF1Y)

Graphitic Carbon Nitride Modified Graphite Felt
for Vanadium Redox Flow Battery
Yu-Xian Lee!, Shih-Hsuan Chen', Wei-Hao Chiu? ,Ting-Han Lin%, and Kun-Mu Lee-*
IDepartment of Chemical and Materials Engineering, Chang Gung University. Taiwan.
2Center for Sustainability and Energy Technologies, Chang Gung University. Taiwan.

* Corresponding E-mail: : kmlee@mail.cgu.edu.tw

In recent years, battery-based energy storage systems have garnered increasing attention, among
which the vanadium redox flow battery (VRFB) stands out due to its promising characteristics.
VRFBs offer several advantages, including long cycle life, low component cost, safety, and the
use of the same vanadium species in both electrolytes, which prevents cross-contamination.
Despite these benefits, the commonly used graphite felt (GF) electrodes suffer from poor
electrochemical activity and limited hydrophilicity, which restricts the overall battery
performance. Graphitic carbon nitride (g-CsNa4) is a polymeric material composed of carbon and
nitrogen atoms, in which each monomeric unit extends outward through covalent bonding with
nitrogen atoms acting as bridging nodes. This connectivity results in a two-dimensional,
infinitely extended layered structure. Although g-CsNa shares a similar layered configuration
with graphene, its distinct chemical composition confers unique functional properties, leading
to exceptional chemical reactivity and promising potential in various applications such as
photocatalysis, energy storage, and environmental remediation. In this study, g-CsNa was
synthesized using urea as a precursor via thermal polymerization and was subsequently used to
modify the surface of graphite felt. The nitrogen-rich structure of g-CsNa provides numerous
active sites, thereby promoting the kinetics of redox reactions and improving overall
electrochemical performance. And improving the hydrophobic nature of the GF. In single cell
test at a current density of 80 mA/cm?, the energy efficiency of the pristine cell was 76.05%,
whereas the g-CsNs-modified GF achieved 84.13%, representing an 8.08% improvement. When
the current density was increased to 100 mA/cm?, the modified electrode exhibited an energy
efficiency of 81.96%, showing a 10.15% enhancement compared to the unmodified GF.
Furthermore, in the long-term stability test, the modified GF maintained an average energy

efficiency of 81.04%, indicating its potential for practical application in VRFB systems.
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1 B Y

vUay (Si) FEWEGREEEAETDH VT
v hAF B (LIB) OAME S L TR &
nTnwasb, LanL, BEEYA 7 LVFONEHIL
NPT L 0 BEOIEN AL, AR RS
NECLMENRS D, =2 CRIRD/NES 72 Siki
FEHRANWSZ LT, FRHERHICE L DNEI T
ZHEPHICE, BEHEMEICKII LD, BFE
b & OMIITTE TR, & 2 TARIFE T
B2/ NN 2 CR &2 LB S E 72 Si )
J % fLRi¥- (SiNPPs) ZERLL . LR EAEILK
LDV TFULAL Ay (LiY) OYREEER ES
HHETRAREOFEBEK T,

2 EBR G

JNESLER U 7-PEFE Si AT 3 (SiSPs) 12xf L
THEAAS5Smm, 1 mm, 0.65mm ® 3 fEEOT /Lo
=T E—XTHWT 5 3 R — L I VAL A
1To7=, =Dk, Ve L= SiF /2 Ki¥ (SiNPs)
R o R Mk Y=y F 27 (MACE)
QLFR4 % Z & T SiNPPs A /EHL L 72, SINPPs |,
HEAK, A X —LIRASHE, SEERE
BT 352 & CAMmAEER L, xtiRicy F
v AERE, EANL—XIZRYZF LA T
Ly, BB A~FY T Al gl T
LIRBEZTF L v & R F IV A FIV/[REE T L
FuxF L ORI Z RV, 2032 2 A A
—7®vnNE LTHERILTZ, A2 ) v IR H
YA RU— (CV) HEX, B5b% Y —27 AT
—varEFEHL T, EAEE 0.1 mV/s THIE
L7, HPUERHEIL, BRI A v E—F
A4y (EIS) Z W<, ZFEMNOREIX
10mV & U, JF¥EEEEFAIX 1 MHz ~ 0.01 Hz ©
F OB R E R A & BRdG L. KSR %K
fl~&Hm5l L7,

3 RBHR - EBE
Fig.1 |2, SiNPPs % F\ 7= Bl D & S L2026
B2 R 7ol CV HER R AR L7, SiNPPs
WA, LiEARC 2 SOETE—7
Nl S, LiTERRFE ClX 2 2o by —2
PR SNz, £ LT, Y17 VvEEHRDH T &
I — 7 BN TWD Z LR SN,

L oT, 2HENT D Z & T LirOLEED B AT
\Z72 B 2 DRI,

Fig2 |2, Z4LOAEIZ L > CTEMmO KT
Btk 2 e 9 5 7=, SiNPs Bk & SiNPPs £ 4l
D14 A7 NVBIZET D EISHEREZ =T,
SINPPs O J5 %3 i JE I B e > O 5B 8 B ik
WZ2F TR ST 5 P EIGES 43 D FEFH 23 /s
ZENRHEHAEND, ZDOZ EITEILELL T
HHMN. ZAEN L TWR WSS & e TEM
BEHEPINMEWZ L 2R LTS, L7zn-> T,
BT 5 2 & CEMEMERE COET &
LitOBRBEIRR G -T2 E R I N,

VL EofERIT, SikiTREE2SALELT D2
& TCHREMEJERTE ., LitOFE AL OLEE)
KBl ERNERALTWD EEZ D,

0.001

0.0005

1st
~—2nd
—3rd

4th
—>5th

-0.0005 | ff

Current [A]

-0.001

-0.0015

0 05 15 2 25

1
Voltage [V]

Fig.1 CV plots of the first 5 cycles measured at a
scan rate of 0.1 mV/s for SiNPPs.
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Fig.2 Nyquist plots of SiNPs and SiNPPs anodes
after the 1st cycle in half cells.
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5C0304° 5Fe203+ (90-x)V,0s (x = 10~25) Z/ERLL7=, 2N bHDOH T A B LT, Jafrks, &
RABEE 1 L O AIERE | - DV CREMIZRIRIA 21772 o 72,
2. EB
JFEE & LT BaCOs, FeyO3, Co304, V205 DB F Z L IRG L, WRIEMIEIC L VD xBa0-5C0304°
5&£ﬂ%ﬂ%@dﬁﬂ1@=m~%)%W@LﬁgCHE@ﬁ?X%§ SBfRAE & L 2 Pt
EMEIC 8M KOH /K¥EHE & FV /o A fER U, 22U OBEFIEITHE (IER) L IR AE
(FRERF) A3 L7,
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~ 600 o l'
K OWHERAEIL (FRE) RS 5 ooiee 28 <iin & 400 .P"
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DRI U7z, BRI DWW TIERE Y B, 35 TIE,
[1] T. Nishida, Y. Izutsu, M. Fujimura, K. Osouda, Y. Otsuka, S.
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Current Density (mA * cm-2)
Kubuki, N. Oka, Pure and Appl. Chem. 89, 419-428 (2017).  Fig. 1. ORR- and OER-performance of metal-air
y < ; e 2% b tt, half-cell) with as- BaO-
(2] BRAET, AN, CoMN T BRHEA 5 2 Pt e oS s
ZZESMmAEE L U CRWE AR - SR EROR R, B 10-25).

69 [BIS B P S B FIRIH S (2022).
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Charge-Discharge Characteristics of Lithium-lon Batteries
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1. BEY
BE, UVF U LA A BMMOIEMIERE 21 LiFePOs (BEFHZA & : 170 mAh/g) 72 & Ofk A £
HObinuTngd, 72 (TENLT 7 2R FITIZR A A ZOERNERIAFAET D720, &
B D 2 < O Lt T T & 5 & HIFF S, 15Li20-10Fe;03-5P20570V20s 7 7 A & 72 52
BRCIHMENT MERESRE SN TS [1], T2 TABFZETIE Cll 2N L) VR VU
¥4 Z A 20Li,0+ 10Fe205+ 5P205-xCra03+ (65-x)V20s 7 A (x=0,3,5) 2 E&2/ERLL, BE T v
7 7 A MY A 7 IVRFEIZ DWW TEHRE LTz, 35 :
Discharge

g
o

2. EB

20Li0" 10Fe03* 5P20s* xCr205 * (65-x)V20s A T A % FR fill
BMEC I VER L X #EHr (XRD) 2KV T7ELT 7
ATHDLZ xR LT, ZNWHDOH T A& IEAIEWE &
LTHW, ZHUSEBIA (TeFL 7Ty 7)) LRiE 1.5
H (RVTFT hTI7rAanTF L) & 70:25:5 (mass%) D
FAETHATESEEG L, ER10mm DXLy MILED
OEML LTz, Ale LTI LidR % M0, SERERBRo \thiwm-ion battery tsing 20Li20

SRIFIFEERD 1.5~3.5 V. EIRHEE 150 mA/g & LT, 10Fe;03°5P205:3Cr20362 V1,05
glass as a cathode active material
(current density: 150 mA/g).

Potential (V) vs. Li/Li*
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Fig. 1. Charge-discharge profiles of

.BRBLUER

Fig. 1T d X 912, BEEFP 1.5~3.5 V O TEIE K 150 mA/g DBV TEW
BEA R 300 mAh/g MG D7z, 100 01 7 L2 TH 728, 250 mAWg FRE D mW AR MR I N
Tz EOMDYA 7 VS X BEHT ORI OWTH Y A, FEMICHE T 2 TE,

[1] S. Matsusako, S. Masuda, S. Matsuo, R. Imamura, T. Sakuragi, H. Inada, H. Hayakawa, T. Nishida, N.
Oka, Hyperfine Interact., 244 (2023) article id 2.

© 2025% ISRYMER R 01-057 1



8p-P01-42 HE6M AR AKELIHRS HETHE (2025 BHAS RAFr/SR &FVF(Y)

WO3/CsNs RIEICEH T 5 S- 2 F — LB mFEID DFT FHEMT
Density functional theory analysis of S-Scheme charge transfer at WO3/C3Ns interface
BERER - BT RILEE L AR | Paul Fons!, ¥pHIE!
Keio. Univ. !, °Shusuke Yoneyama, Kosei Ito, Paul Fons, Kei Noda
E-mail: shusuke-yoneyama@keio.jp
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FOCICEE DR, B oMtREom L. BREAEMN L S04 oflkizf L., Bk
fi I BhE T 2 % K ORJEZ R TE 2D DL LTHEHINLTWS, —FH., ZoEAGRNI

ICB T B EMALEEN IC (3% < DA E L. Z DR ITE A UMEE Ot Lick
WTHERARTH S, Lk, Bz v rzx7y (WOs) & K)~v—Eko—>T
H B EREELEIRELRE (CGNs) OEANAMBIZAIC X 2 AT T oK FE A K
DENENEWE L, ZOHERND—D & LTS-AF— LB OB B % 2 L 72 [1],
AFRTIE, HENBEEBEEEE (DFT) %M\ 7z WOs/CsNs Fil o & iai t & X R
BRI Y 5 BB O BERAENT 21T\, S- R ¥ — LB\ E O nREtE % Mt B o Bl i &
L FERICOWT, WET 2,

[525&] pymatgen 74 7 7V 2 LC, WO3 ® 110 M & CsNs; @ 001 [ % FHw»T
WO3/CsNs fiiE 7 v (HZEJE, WOs36 J&, CNsJE X V) 2L 72, Hild. 03
HITANF -2 R/NRICIZ 2 & 9 IGERI N, CNsDREIC 2\ Tld, Ghasemi 5D
WFEIC 35\ TRV A I ZE 7o i S01 28R L 72 (2], S B o fEriStitE o 5
2 DM X LICHBE DO -0 IGER I N7, WO;3/CsNs R #E2E# . Vienna ab
initio simulation package (Vasp) Z i/l L €, &R FILiE% B L 7z, Z D%k, WO;3/C;3Ns
G R D A E) % )OS 2 ERIE A (CDD) ZEtH L. 2 oMz gt L 72,

[#1] CDD FH&#ER (K 1) 1R 3 X 5 e, WOs/CoNs FHEFFIEICH T, WOs D%
FETFIFAIC, GNs OERFFIZIEICZENENFEET 2HAEH 5 Z LRI L7z, WO3
D 110 M IIEERFE - CHER I L TE Y, WOs 0fERIFT & CNs O Kk o E R 51208
g szec, WOMOBERTFPAIC, GNHIOERFTFAIEICHELLT L R2dD
LHEMIE NG, T ofRIE, RETEEICH S CNs 25 WO ~DEFH#EIZ2RTbDTH
D, RRMTD S-ZAF —LHRICHFLGT 240 F— "V Fofiny (NHER) 4L
52 LHIHRT B,

(% k] (1] #105 f&‘
ftr, 172-A408-3, &5 70 5 4 G0

Y R B F LN EE S
(2023 4E). [2] S. Alireza
Ghasemi et al., Phys. Chem.
Chem. Phys., 2021, 23, 6422.

1. WOs/C-NsSL i © CDD FHEAGR (IEEAM I35,
AEMITHFETHRR).
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2EBRFGELER
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AREIED 1% Fig.l \Z/”8F, Fig2 I L@ SOfENC CV 2 AW - EREEOf 2R, %L
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[ |

Fig.1 EHD propulsion system. Fig.2. Height control using CV. Fig.3. Controlled height

B K

[1] T. T. Brown, “Electrokinetic Apparatus,” U.S. Patent N°2949550, 1960.

[2] L. Zhao and K. Adamiak, “Numerical analysis of forces in an electrostatic levitation unit,” J. of Electrostatics, 63, pp.729-734 (2005).

[3] K. Masuyama and S.R.H. Barrett, Proc. of the Royal Society A - Mathematical, Physical and Engineering Sciences 469, 20120623 (2013)

[4] T. Saiki, "Enhanced EHD and Electrostatic Propulsion Devices Based on Polarization Effect Using Asymmetrical Metal Structure", J. of
Electrical and Electronic Engineering, (2015), 3 (4), pp.76-86.

[5] T. Saiki,“Analysis for Levitation of EHD and Electrostatic Propulsion Device in Direction of Gravity using Optical Flow Method”, J. of

Electrical Electronics Engineering, (2024) Vol.3(1). pp.1-12.
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2. REBAELER

A Al 2 FORERHER O I TR I CAVDO I AN ATREZR 2 A 7D MLPB 238 E L 7=, <& ? MLB
DEYEE L Fig. 1 121, £72. Fig. 212 0. 5m OFM_E T MLB 2 BEE) L 72 & & O K FE o 4
BA R, WREROE BB 7 [BlAE EE T 5000rpm F2E Th 5, KB OBKEI D 7= DI/ N D
TV AE—H 2 A LTz, T — Z EELHE ORIE O 7D, 1 Hd~ A 2> (Ardiuno nano every)
ZHW2HOT—F Z8E) Lz, ERER 20V 220 AT AOBREIO 7= DI Tz, BRENC MELZR
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"X AV LA ERANZ, a2 —Z Vg A HNAT2D Python TF 1 7 F A% A OpenCV D
FTT 4 =T 0 —RIC KV FEERCENEC IS T AR, ., INEE DR ATV, SRR B o
ErEF L7z, AT L& EESEDHEIINEEE CTRETH > 7208, AhlEEICR) LZ, A
B A ORI R U A ZBREMICEE 95 Z & CTRIEN S BIERBICU W 2 5 Z ERNARETH 5,
ZOHEE S AT WX, B D A B AR A — L ERBEORET MR T A REITCRIE, ritE, A8, &£
PIRAHET, T TICENDLNAMRETH D Z LA EBRIICHR T LN TE -, FFmICBE LT,
B2 VIT 9,
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Q
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Fig.1. MLPB. Fig.2. Maximum velocity for Amount of torsion.
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[1] N. Fujii, K. Ogawa, T. Matsumoto, “Revolving Permanent Magnet Type Magnet Wheels”, IEE Trans. Japan, Vol. 115-D,
No. 3, 1995 pp.319-326.
[2] M. Flankl, T. Wellerdieck , A. Tiiysiiz, J. W. Kolar, “Scaling laws for electrodynamic suspension in
high-speedtransportation”, IET Electric Power Applications, Vol.12(3), 2018 pp. 357-364.
[3] T. Saiki, K. Ino, M. Inada, “Optimization on Pole Pitch of Magnetic Wheels and Thickness of Metal Plate for Floating and Propulsion
System using Permanent Magnets”, Journal of Electromagnetic Waves and Applications, Vol.36 (18) 2022, pp.2716-2739.
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Figure 1 Halbach array (top view)
Oand — indicate the direction of the magnetic field
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Figure 2 Experimental apparatus (a) Large magnetic
wheel, (b) Device for measuring levitation force.
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Suspension Type Superconducting Levitation System” IEEJ.
Japan, 117-D(8), 1997 pp.1015-1023
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Figure 1.axial gap motor
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Figure 2.Three different types of stators
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Figure 3. Torque measurement device
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Figure 4. Relationship between rotational speed and
torque
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1. Introduction
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2. Experimental

Fig.1 Laser power beaming system.
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3. Results
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Fig.3. One example of tracking solar cell.

Input laser power (W)
Fig.2 Voltage of solar cell for input laser power.

4. Conclusion
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after the experiment.
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Explainable Al for utility-scale solar PV Site Selection: random forest-SHAP Analysis of
land suitability factors for ground-mounted solar installations in Japan
Nagoya University, cSangay Gyeltshen
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Japan's carbon neutrality commitment by 2050 requires significant renewable energy expansion,
particularly utility-scale solar photovoltaic (PV) installations. However, Japan's complex topography,
limited land availability, and high population density create unique challenges for optimal solar farm site
selection. This study proposes an explainable artificial intelligence framework combining Random Forest
(RF) modeling with SHapley Additive exPlanations (SHAP) analysis to identify and prioritize suitable
locations for ground-mounted solar PV installations across Japan.

The methodology integrates multiple geospatial datasets encompassing resource factors, environmental
variables, anthropogenic elements, orographic characteristics, and climatic parameters. Critically, the
framework incorporates policy-related restriction layers ensuring regulatory compliance and avoiding
development conflicts, including protected zones, hazard-prone areas, and legally restricted territories
under Japanese environmental and land use regulations.

The model's decision-making process becomes transparent through SHAP analysis, providing global
feature importance rankings across Japan and local explanations for regional variations. Global SHAP
analysis identifies the most influential factors for national-scale solar PV site selection, while local SHAP
values explain regional variations and site-specific decisions, accounting for Japan's diverse geographical
and climatic conditions. This explainable AI approach addresses the critical need for transparent
decision-making tools in renewable energy planning. Results are expected to provide actionable insights for
policymakers, energy planners, and investors, facilitating evidence-based decision-making for Japan's solar

energy expansion.

Keywords: Solar photovoltaic, site suitability, explainable Al, Random Forest, SHAP, renewable energy

planning, Japan
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with different elapsed time after preparing.
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Microwave CT diagnostics of cryogenic fluids
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Fig.1 Microwave CT System Fig.2 CT image of liquid nitrogen
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Energy Harvesting as Power Supplying for Mobile Sensor Nodes
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[ 1] Takashi Yoshikawa, Shota Saraya, "HEMS Assisted by a Sensor Network Having an Efficient
Wireless Power Supply”, IEEE Trans. on Magnetics,Vol.49, Issue 3, PP.974-977, 2012.
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The relationship between separating plate shape and separation efficiency in a seawater-
oil separator using Lorentz body forces
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Fig.1. Schematic diagram of the oil-seawater separator. 4 A
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Evaluation of Products in Repeated Decomposition of High-Density Polyethylene
by Microwave Heating
FBHXEFRE!, EHKI? BHRKEEE’ M)l ZFE !, IPutuAbdiKarya?, K& #2222,
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FIR, Univ. of Fukui!, Dept. of Appl. Phys., Univ. of Fukui?2, HISAC., Univ. of Fukui 3,
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Toyohiko Nishiumi 2, Fumihiro Nishimura 3, Takayuki Asano -, Seitaro Mitsudo !
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ZHRE0 R AT S T2 A S DIV R T A 3 L ORI ORIl &2 Felie LTz, #5 DTzl AL
Ay v~ 777 4(GOMIEIZ L > THAMEDFRIEZITV, FRIEIZ OV CEEVE B/ HT(TG).
BA 7 ~ E, BiR X BEHT(XRD), EARE FBMSISEM)Z2 ETRIE L, ED X9 724ERK
MG SN TODE R LTz, BARHIC, HDPE #ARICKHT 28 AEMMOEIED, /3RO
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[1] X. Jie et al., Nat. Catal., 3, 902 (2020).
[2] 1 P. Abdi Karya & 5 72 BB 2R AIRETZS 142-K209-8 (2025).
[3] fRIID 25 72 [ B2 R TR 2 14p-P07-51 (2025).
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Microwave-assisted Decomposition of Lignin into Hydrogen and Carbon Material
I P. Abdi Karya!, T. Mizutani!, K. Nakagawa?, F. Nishimura3, T. Nishiumi’,

T. Asano'?, and S. Mitsudo!2
Dept. of Appl. Phys., Univ. of Fukui', FIR, Univ. of Fukui?, HISAC, Univ. of Fukui®
E-mail: ipd23801 @g.u-fukui.ac.jp

Biomass waste, which accounts for more than 60% of global waste, is a potential source of renewable
fuels for addressing global warming and carbon emissions. Biomass is comprised of three main
components: cellulose, hemicellulose, and lignin'. Unlike cellulose, which can easily biodegrade, lignin is
resistant to biological degradation, making it more suitable for degradation through thermochemical
processes such as pyrolysis or gasification. Pyrolysis or gasification is usually performed using
conventional heating, which requires high temperatures and expensive materials that can withstand high
temperatures, such as stainless steel, which is economically inefficient. Microwave-assisted heating has
been widely used to provide more efficient and environment-friendly heating during gasification and
pyrolysis. Previous studies have demonstrated microwave-assisted decomposition techniques for the
decomposition of cellulose into hydrogen (Hz) and carbon nanotubes in a one-step process®. However, the
lignin production process needs to be studied further.

This study explored the use of microwaves as a catalytic reaction trigger in the lignin deconstruction
process, which produces H2 and carbon materials as the main products. In this study, an iron-based catalyst
was used to absorb microwave energy to aid lignin degradation. The reaction temperature was varied to
determine the optimal temperature at which H. production was significant. The composition of the
produced gas was analyzed using Gas Chromatography (GC), whereas characterization of the solid residue
material was performed using X-ray Diffraction (XRD), Scanning Electron Microscopy (SEM), and Raman
spectroscopy to confirm the structure and properties of the material formed.

This research is expected to provide information related to the management of biomass waste into

renewable energy using environmentally friendly techniques.
References

[1] Global Waste Management Outlook 2024, ISWA, (2024)
[2] Abdi Karya. I P. et al., EM-NANO2025., P2-65 (2025)
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Development of a precise measurement system for evaluating the thermal stability
of CFRP building frame with low thermal expansion
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Evaluation of Heat Loss in a Thermal Conductivity Measurement System Using
Thermal Circuit Network-Based Steady-State Comparative Method
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Photodegradation-free measurement of vitamin B2 in milk using a fiber-optic duty
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Food Safety Inspection by Microwave CT diagnostics
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Durability Enhancement of PDMS Channels
for Dissolved CO2 Measurement in Water
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Fig. 2 26-w scan XRD patterns of ZnO films.
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TW5, IHIT, FEXHAELNOIFEIE FCIIFHEs
BB JRTE & PR RGBSR RTER A3 FEHL
T 52 EDRBHISNTND[2],

T ZTARMIZETIR, A T2 R 7297,
—IIL F AR =Rl anTE
1 % JT Rice-Mele RM)E 7 /L2, FERHAELN %
WA LZRO RO H VR WE & | RO
PEIZ 737380 & 9756 FH rTRE 7R FE2E /] b AR v o 7
JVARZE R Q [21% VT, BB AR LT,
Fig. 1 IZBAAN, EAMOKR Y B 7L ¥
—D—JFIZDHENEEN LTZRFD 103 [ D%
T DOFEME (Q) DT A —2 2/ (W v),
W, w) IZBIT M ZZNZENRT [v(w) :
EARNENR Y B TR T — m o REA
VYA RRT U N BB, VW) &
NMNFDR > B 7R F— DL DR,
Fig. 1 2R3 X 912, S OTREEIZ - THEE

FIIZE T D, Fig. 1 (a) TlEHommuilinic
FoThARrY—pHK L, Fig. 1 (b) TILiEL
MUCK BB 0=0003EABRM O =1
SO AR TE D, A TIIS BT,
IR OB IT I T 2 R ER DR 2 BT >
WTC, BB 21T o 70, £, ZORIZET
D7V Ty DRI AR L TV D, ARG T
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Fig. 1. Maps of (Q) in parameter spaces (a) (¥, v)
and (b) (W, w) for m = 5x10° and N = 200. The
other parameters are fixed at (w, W) = (2, 0) in (a)
and (v, V)= (2, 0) in (b).

[1]J.Li, R.-L. Chu, J. K. Jain, and S.-Q. Shen, Phys.
Rev. Lett. 102, 136806 (2009).

[2] L. Fleishman and D. C. Licciardello, J. Phys. C
10, L125 (1977).

[3] K. Hattori and A. Yamaguchi, J. Phys. Soc. Jpn.
93, 044702 (2024).
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Fig. 1. (a) The RM chain in contact with leads and

probes. (b) Conductance and (c) density of states in
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parameter space (I3, , €). These results are derived
forv=1.0,w=2.0, m = 0.5 and N = 50. The green
lines at € = 1.1 and -1.1 indicate the upper band
minimum and the lower band maximum,

respectively.
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Computational domain for electric field simulation
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Fig. 1 Computational domains for flow and electric field simulations.
(a) Without Maxwell stress field

(b) With Maxwell stress field
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Fig. 2 Snapshots of droplet formation from the water jets.
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Fig. 1 Picture the finger in (a) the straight Fig. 2 The graphs elucidate the On-finger evaluation
state and (b) the bent state. of the fabricated strain sensor.
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Self-consciousness survey on the extra-curricular students’ project team members
DA TFREFAFRMRE BIFH ORAN &, B #H Ak
Chitose Institute of Science and Technology, Makoto Hasegawa, Shota Umei

E-mail: hasegawa@photon.chitose.ac.jp
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Two-Dimensional Framework for Understanding and Retaining Electromagnetic Theory
NIMKSAE!, SOPT2 CHE R 12
Kyushu Univ. !, SOPT LLC.?2, °Yuji Oki'?

E-mail: oki@soptica.jp
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1) B U -5 588 AFJE(2024) RTM-24-24, pp.20-25.
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TJLFVINGREICELL
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Fabrication of touchpad capacitive sensors for
eco-friendly human-machine interface using pencil-drawn graphitic traces
IR T RESFFMER
OfF ket
National Institute of Technology, Kushiro College
°M. Ito

E-mail: m-ito@kushiro-ct.ac.jp
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DT =R EHT, BURZFOREO T v ANEME, IS A ED ZEMEEL S W) B3 %6
FHib, — T, IEROVINRIE S THAHZEMND Pencil-Trace 2311 H STV 5, Pencil-Trace i3k H
2 BREIC I NG — K E TR EICERRIR O — A FR TR THDHZ LD, R & 72
DRI ND, TNETIZ, YRE TSRO FERDLITLI LT VL7 =/ ADERZ RE 4.
Pencil-Trace % W\ = EBAAIBEOIERORTIEITo72[2], KARETIL, 7L 7 72 b BI/ERIL
7= Pencil-Trace 2L AR EX v F B OVERUZ DWW TR E T 5,

INETIZ, REHWEHEREE V37 ERHE I TWD R, AW Tl @it
LTy T 2D & 72 5 AT MRS 1 % 81y 0 Pencil-Trace % W TIERL L 7=, [ 1 12, ERLL
CREA YT /Y ORRER BT HIERE T, HEAREOIRHE Arduino UNO 12XV To72,
212, ZOBRTAELAVZRERIC X T DR EAR B LR Z R, KLY, B =80T A 2y T L
-2, BEAEOENARIZHEE AL TWAZ LN 5, LLEOREENG, Pencil-Trace % AV 7=f§

R B TR By T 2o VBRI CE DL RIB I,
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Fig. 1 The experimental setup includes Fig. 2 Sensor response for no-touch and with touch

Arduino UNO integrated with inputs conditions.
sensors and PC.
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On-Sensor MOF-Inorganic Hybridized Structure Growth for
Ultrasensitive and selective nonpolar Gas Detection
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9a-N406-2 BROELAMEL AUSLMHEES BETFRHE (2025 AHAZ RAF+ /SR &F51Y)

The pico-water is formed by the high pressure to city tap water. The
hydrogen bonds of two water molecules are considered and the pico-
water contains hydrogen atom which | name a subatom. The electron
in subatom has spin like usual electron. But the characteristics of the
electron in the subatom precessions around a proton rather than
oscillates between a proton and the outermost shell (~ 80 pico meter).
What control the characteristics are the spin and charge of the
electron. As the results, the electron works for chemical reduction
and a proton with electron functions nuclear change; For instances,
preserving, keeping food and deodorization by the electron (2009 ~ ).
And the subatom changed radioactive cesium 134 and 137 change to
stable barium 135 and 138 mostly although we found lanthanum and
cerium in Fukushima contaminated soils (2013, 2015 and 2018).
Finally, the pico-water size may be like pico-order because absorption
rate of water by a plant is more than nano-order water. Therefore, we
developed the twice harvest of the rice plant in Niigata and Fukuoka
prefectures (2022 ~ 2023).
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Fabrication of Bent Waveguides and Micro-Mirrors by Planar Semiconductor Process
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Fig.1 Basic concept of the structure ~ Fig.2 Fabricated micro-mirror Fig.3 Fabricated bent SiN waveguide
[1] A. Noriki et. al., J. Lightwave Technol., 38, 3147-3155 (2020).

[2] Y. Okada et. al., IEEE Conference Proceedings 2021(ICSJ) 108-109(2021).
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Direct Measurement of Semiconductor Laser Diodes by Thermo-Microscope
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Fig. 1 Image of the LD chip Fig. 2 Thermo-image of the LD chip
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U RIE &£&%& AL e CORE
V) AVIT Y F U TEIMORE - Y AT MDFEICDOWNT -
Development of a CORE Silicon Etching Technique Using General-Purpose RIE
Equipment: Influence of Mask Material
TEIEEHEHE CEAES. FAIE—
NICT,“Kanna Aoki, Kouichi Akahane
E-mail: kanna.aoki@nict.go.jp
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1. ECS J. Solid State Sci. Tech. 9, 024002(2020), 2. JVST A, 38, 053002(2020) , 3. JVST A, 38, 043004(2020), 4.
5 72 EEERY) 15a-K205-8, 5. VST B, 38, 012207 (2020)
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Dependence of Etching Rate on lon Energy for KOH Etching of

Amorphized Si Etching Mask Formed by N* Irradiation
Science Tokyo RIM #4# of£BkEI, RFEXE, ARE
Research Infrastructure Management Center, Institute of Science Tokyo.
oMina Sato, Mie Tohnishi and Akihiro Matsutani
E-mail: sato.m.ff28@m.isct.ac.jp

FaIXINETSIOKOH =y F U8B, A A OIRFHZ LV ER L 727 EL T 7 A~ A7 TR
Wy F 7 — RSB D Z AR L TE[L, 2], FHZ Si(100)H2 500 eV O Nz L v 7L~
7 AU LTe~ A7 0D 2 8 TEE 30 um A2 D SIS R A ERCE 72, <~ A2 1S5 SioT v T
7 L— R EEE L, 3000 PLEE RAEL His. £ 2 TARE T, 30 pm B2 5 Si S AO/ERLE B
fBL, LV E=FAF—0 NHRF ORI L7 ERrOfE Ra w45,

LITARSER O LI ' 7 7 2~ 27 OISR A7, Si oA A Wt U737 v~
7 ML, EOTENT 7 AMUBIE SRR ARy F U7 L— RAVISWZ®, KOH IRICHT 5
~ A7 L UTIER L, fEAMERITE %, L LAanD, KOH IRlCE s Y=y by F o7 %En 5
LRI T2, WEROREINT v T U T EFIT THEIL LR 720 —E L 725, REBRTIITOE
EEh EEL L. AERTE, 74 NLUR MIE D RE =0 ZEL7- SEEIZ, ECR A A x T
—4EE(Elionix EIS-200ER)Z L ¥ N*A A 2R L, Si(100)EHGREIC TV 7 7 AMUEEER LT, il
& UCAr 2R L7 B b R Uiz, A A BRESRE, 500, 750, 10006V & L7z, A A ASHAEEIE T
R—XEE5X 10 ionslem? & L7z, A AU HEE L O A h & FrE L KOH ¥AK(40 wide, 20°C)ITiZE L7-.
2 (2 hs O NBILOArO= L —f7E% 779", 1000 eV D N*FRECIE he 23 140 um (2L, 500 eV O
NI 3 (5L LD h BBz, ZhuL, A A= F—DBINE, A A ORFEDRIRE 720,
TENT 7 ABNEL 2B 2 8T hy BREL e To LB Z DNDL]. ARETAL, kO yTF 7~
A7 L LTS TWDHEFIESIO, X° SiN)Z KOH @ v F U 71412 7 o T4 2 2 & 7a < EEM:
REDGFON, BHGEES DB AEEE 72D, ~A 7 a R r—N A ATy TEIEABR S 5.
[1] M. Sato, M. Tohnishi and A. Matsutani, Sens, Mater. 34 (2022)37.

[2] M. Sato, M. Tohnishi and A. Matsutani, Sens, Mater. 36 (2024)1319. 1000 Si(100)
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E}
=
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Fig.1. Schematic diagram of amorphized mask fabrication Fig.2. Relationship between hs and

ion irradiati finiti fh ion energy of amorphized
by ion irradiation and definition of hs ching mesks by M- O Ar*.

© 2025%F [CRAYEER 01-092 1.3



9a-N406-7 BREESAMELAKELITHES HETFHE (2025 AL REFr/(R &FVFAY)

SmCo A TEREBEEILSNI-RIE F¥ U —RAD TS XTI HHDOHRR

Observation of plasma distribution in a RIE chamber densified
by SmCo magnets
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OFRBEE, EHEB LARE

Research Infra Management Center, Institute of Science Tokyo.
°Mie Tohnishi, Mina Sato, and Akihiro Matsutani
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KARINZ L BT T A~DEBENIT~ 2 b 2Ny ZTES AL TWS[1], Ll
&ﬁ% FNHITE—4y FVEETO R—F VRO TS X<~ThHY , JRVEMED RIE ICEHAT5
ZITEE LW, —F, KARCA % RE EMOXMINLE LT T A~ DO@EEEIC KD InP =y F
7DR>*WTE~%;%&ME% RE LY —REEBE T T AR BMHE STV 5H 3, RF
BB O X NLE K AR 25X & LT IAWEIR D 77 A~ BN OV TUIIT E A ERET S
’Cb‘iﬁb‘

A7 Tl RIE EEOBMIGHE T 5 F v N —2F E~kABA ZROHERICRE L CTAr 7
7xv%%$éﬁ\%%%fﬁ%rwﬁﬁ BIFDHT 7 X~ DEEELERT LT,

X 112EBRTHW= RIE #®E (SAMCO RIE-101L) & F ¥ v N—FHEK EICE WA OB
DA E T, BEAXER 10mm, JES Smm OY~V 7 Az MgEA (300mT/A#E) 8 % FHvy,
RF BB ORI ENE DG IR LI E DO/ FROTUZ AN TEE Uiz, MBSO HIIT AT A—4
(GOYOJO GT129B) THIE L7z, B DRREIC X 0 BEAJED ORGSR & RF BARIC I £ 7= ik

IZHERLF A CIAD HILD Z &I ié7727®mafm@%ﬁféé BeA OB EIL. M 23)
E2INCART K DT, 8 EDOWA Z BEFNAT T 72 Bl E & EAE 100 mm O JE E~DELED 2 DD/
H—rb LT,

K3 ICHEFER EFRNORE LT Ar 7T AYDEEE F v N —FLEFBEABRICE T 5 RGB
B OE 24, HESMI, 1Pa,30scem, 100W & L7z, WTFNOBARE THF ¥ o/ 3—H0
TRGBEITEMLIZZEND, 7R MY REANRYZDOL 7 R—FYROT T X< Tk
2, IRV T I A~0NEmEBEENT-ZE0nbD, -, HELICEREE S5\ E
EHLTOROHESOBEEALA~ODRIT, 77 A~ORNHEOBR TILIFIIRETH D LB

PD,
ARSI BB BERIAF ST (25H00180) DBIFRIZ L W B/ LNTRER TH 2,
[1] &5 % EZ2 (2003) Vol. 46, No.10, p. 719.  [2] A. Matsutani et al., Jpn.J. Appl. Phys. (2004) 43. L960.

[3] M.Hossain et al., IEEE Transactions on Plasma Science,(2018) Vol.46, No.8, pp. 2894-2900.
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Fig.1 Schematic of RIE system and measurement result
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Fig.2 Schematic of magnet arrangement on a quartz plate.
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REAB)FOLAF EMORDH
Thermal Analysis of Large-Format Prismatic Lithium-ion Battery
HRATOS=7VUTVRTL OF K, HH £5
Keisoku Eng. Sys. ©Lizhu Tong, Keishu Arita

E-mail: tong@kesco.co.jp

BUE, BREABHESC A 7Y v FEBHEIZENT, B8R THD kB E L UEmT ¥
—EEOBETY FULL A VEBMBEBICHIN TSR, BHORE L, HEOZELITE
LA DOR T, @LECEINOMNITEELRFETH D, 22 TlE, VT 740 Y v 7 ARy
—/L.COMSOL Multiphysics® DFEHFEMTE T /WAZ L 2 KEAIEY F U LA 4 L BIMOEHT 51T -
T=o EITHEOAMEBCE/EREL G ATISODY A 7 VFHMRBAOKE 7 1 7 7 A L[N
DNT, ARY FU LA T UEBMORGHT OIDET NVEEE Lz, ZOAKY F U LA 4B
DR BEIT25 AT H Y, EMEZNMC (LiNijsMn3C01500), iz 77 7 7 A b, BARE % LiPFs (EC:
EMC=3:7)¢ %%, EHEMET VOEEE | TIRDOARTER SN,

Ecen = Eeqpos(Xposs T) = Eeqneg(Xneg T) + MR + Mactpos — Nactneg + Nconcpos — Neoncneg (1)
T IT, EegdEMOFHEN, i3V F 7 MU, THREE, nRr, Nacd & OneonclFE LIS
Gy, TEMEAG S X ONREE /R CTd 5, T & 30 pos & negld Z M EALIEM & A Z BT 5,

1 I3 E% 726 sORFD U F 7 LA F L BHOIRE 5547 ks L VSRS -IREORBZE(LTH 5,
WM 1X20°C, #IHISOC (FEFEIRHE) 120.85TH 0, FEHL7 — R EHOE %220°C LXK E LT, ik
BBV TEMDSOCH0.857>50.5F TR I, BEHOIREZILT726 sORFIZR K27.6ClZR o7z,
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(a) Cross section of temperature distribution at 726 s (b) Experimental (dashed lines) and simulated (solid

lines) terminal temperatures

Figure 1. Simulation results of a large-format prismatic lithium-ion battery.

BE W

[1] H. Lundgren, P. Svens, H. Ekstrom, C. Tengstedt, J. Lindstrém, M. Behm, G. Lindbergh, J. Electrochem.
Soc., Vol. 163, No. 2, A309-A317 (2016).
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Few-Layered Mo2Ti2CsTx-MXene/MoS: Heterostructures as an Efficient
Anode for Lithium-lon Batteries
Toyota Technological Institute, °Chinnasamy Sengottaiyan, Masanori Hara, Masamichi Yoshimura

E-mail: sengottaiyanphy@gmail.com

MXenes have been attracting attention as next-generation materials due to the combination of metal
and carbon showing high structural stability.[1,2] In particular, bimetallic with carbide MXenes exhibit
excellent chemical stability and structural retention in electrochemical devices, including batteries that
require high-rate operation.[1] However, obtaining MXenes with few layers and large size remains a
practical challenge (Figure la), and there are limitations to their application in terms of synthesis
scalability and morphology control. On the other hand, MoS; is a promising anode material (Figure 1b)
with a high capacity but disparate structural and chemical stability during cycling. Combining MoS; with
MXene (Figure 1c) has improved the structural stability at the interface, and the electron and ion transport
pathways help to improve the high-capacity anode material. The MoS/MXene electrode shows a high
discharge capacity of about 1100 mAh g1, which is significantly better than that of MXene (380 mAh g?)
and MoS; (675 mAh g*). MXene has high electrical conductivity, and its intimate contact with the MoS;
layer might have improved the efficiency of electron transfer, while the interface formed by the
heterostructure may reduce the diffusion barrier of lithium ions. In this study, we are observing the detailed
studies based on long-term cycling tests and post-mortem investigation to elucidate the better reaction

mechanism.

MoS,
——MoS,/MXene

260 460 660 860 10I00 1200
Capacity (mAh/g)

Figure 1: SEM images of (a) MXene, (b) MoS,, and (c) MoSz/MXene composite. (d) Charge-discharge
capacities of prepared electrodes.
References: [1] Dayakar Gandla et al. Small, 2024, 2404880. [2] Zeyu Yuan et al. ACS Nano, 2021,74309.
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Enhancing Thermoelectric Conversion via Structural Engineering: Ductile Ag
Chalcogenide-Based Stair-Shaped FTEG

Toyota Tech. Inst.!, JST- MIRAI?, °Suresh Prasanna C*?, Musaddiqg Al Ali*, Artoni Kevin R.
Ang'?, Masaharu Matsunami', Tsunehiro Takeuchi'?

E-mail: c-s-prasanna-24@toyota-ti.ac.jp
Abstract

Flexible thermoelectric generators (FTEGSs) are at the forefront of powering next-
generation wearable and self-sustained electronic devices. In this work, we report the design
and fabrication of a novel stair-shaped FTEG architecture utilizing ductile Ag-chalcogenide-

based thermoelectric materials for both n-type and p-type legs.

The inherent ductility of the material at room temperature allows us to fabricate a 0.2
mm-thick flexible free-standing film via simple mechanical rolling. As shown in Fig. 1, the
unique stair-step geometry offers a transformative approach by redirecting the natural out-of-
plane heat flow into the in-plane direction, enabling a significantly higher effective temperature
gradient (V'T) across the thermoelectric legs without the need for external heat concentrators
or structural modifications. The heat flow and its associated output power in the proposed stair-
shaped FTEG were optimized using finite element analysis via COMSOL Multiphysics, which

revealed a promising output power coupled with an effectively high thermal gradient.

The preliminary results on fabrication of such a device with only n-type TE leg
exhibited an appealing output power of 5.7uW at a VT of ~ 20 K with a normalized power
density of 0.017 pW/cm?K?2. These findings highlight the potential of our design strategy for

advanced self-powered wearable electronic applications.

—— 44

" 7 TE leg
In-plane heat conduction —
Electrode
g |
L
™~ Heat Carriers Flexible Substrate

Fig. 1. Schematic representation of stair-shaped FTEG
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% SOC FI=& 175 NayoMnyNi 20, DIEERERICREIFTRAIRILTI—DOEE
Impact of the surface energy of the layered Nay/sMn,/sNi;/;0, on the structural stability at
higher state of charge
ERT ', BRABRERT 2 CHMEEM ', M)IHEHR’ BHEET, MHEE'
AIST.!, Osaka Univ.%, ° Riki Kataoka', Yukichika Kitano?, Kohei Tada'?, Nobuhiko Takeichi'

E-mail: riki-kataoka@aist.go.jp
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Nontrivial temperature dependence of shift current observed in DAST derivatives
Sumitomo Chemical Co., Ltd. |, RIKEN BZP2, RIKEN CEMS3, Univ. of Tokyo*, Tokyo College®,
Tohoku University®, °A.H. Gibbons!%, G. Bosser?, M. Nakamura®3%, N. Ogawa??, Y. Tokura3*3, S.

Okamoto!?

E-mail: gibbonsa@ sc.sumitomo-chem.co.jp

Since the shift current is a current with almost no energy dissipation, it is expected to significantly
improve the photoelectric conversion efficiency. Shift currents have been reported mainly in
non-centrosymmetric inorganic materials, particularly ferroelectrics, topological insulators etc., but there
have been few reports of shift currents in organic materials [1,2].

In this report, we present our study of shift currents in organic nonlinear optical (NLO) materials, which
are non-centrosymmetric. Among organic NLOs, DAST (4-N,N dimethylamino -4'-N’-methyl -stilbazolium
tosylate) is one of the most well-known organic nonlinear optical material. There have been several reports
on the photocurrent of DAST single crystals, but so far none of them have observed a shift current, which is
the photocurrent at zero bias [3,4].

We have succeeded for the first time in observing a shift current in single crystals of DAST and its
derivatives. We also found that this shift current is a nontrivial phenomenon that increases exponentially
with temperature. In this presentation, we will also report the results of our investigation into the

mechanism behind this phenomenon.
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Figure 1. Chemical structure and temperature dependence of zero bias current of DAST and BP3.
[1] C. Zhang et al., JACS, 142 3326-3330 (2020).
[2] M. Nakamura et al., Nature Communication 8 281 (2017).
[3] S. Follonier et al, Opt. Lett 21, 1655 (1996).
[4] X.D-Gang et al., Chinise Phys. B 28, 127701 (2019).
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Effect of Fullerene-Based Functional Derivatives in Sn-Perovskite Solar Cells

Dhruba B. Khadka,'* Aman Shukla,'? Chunging Li,® Masahiro Rikukawa,*Yuko Takeoka,® Ryoji
Sahara,* Masatoshi Yanagida,'Yasuhiro Shirai,!
!Photovoltaic Materials Group, National Institute for Materials Science (NIMS), Japan. ? Indian Institute of
Technology Kanpur, India. 3Sophia University, Japan. *Computational Structural Materials Group, NIMS,
Japan

E-mail: KHADKA.B.Dhruba@nims.go.jp

Tin-based perovskite solar cells (Sn-PSCs) offer a promising lead-free alternative for photovoltaic
applications. Yet, their practical deployment is hindered by the oxidation of Sn** to Sn**, which introduces
structural defects and degrades device performance and stability.! In this study, a series of fullerene-based
multifunctional molecules: F-COOH, F-OH, and F-OSOsH were employed as additives to interact with
Sn?* ions and stabilize tin in its reduced state.* Among the tested additives, F-COOH proved most effective
in suppressing Sn*" formation and reducing non-radiative recombination losses. Incorporating F-COOH led
to a notable improvement in device efficiency, increasing from 8.20 to 11.22%, along with enhanced
reproducibility and operational stability. Although additives containing —OH and —OSO:H groups also
contributed to performance gains, the superior effectiveness of F-COOH is attributed to the strong localized
electron density of the -COOH group. This work highlights the critical role of functional group selection in
the molecular design of additives and provides a viable strategy for advancing efficient and stable lead-free

perovskite solar cell technologies.

(c) - Control
+ F-COOH

t= 500 h, 51%-PCE,

PCE (%)
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Figure. Fullerene derivatives with different functional groups (-COOH, -OH, -OSOsH) (a), Effect of
Fullerene functional derivatives on tin perovskite solar cell (b), and device stability.*

References:
1 D. B. Khadka et al. Solar RRL, 2023, 7, 2300535.
2 D. B. Khadka et al. Chemistry of Materials, 2023, 35, 4250—4258.
3 D. B. Khadka et al. ACS Appl Energy Mater, 2021, 4, 12819-12826.
4 A. Shukla et 1. J Mater Chem A Mater, DOI:10.1039/D4TA08566C.
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ITOF/ AFREBRICLIESIASIBFOFRBELCRREREEY

Electron delocalization and photoelectric conversion spreading to ITO NPs layered films
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. HE

2023 FEDIKD PRI TERT b+ OFRBIICEB W T A E LT 7 b L2 BB R £ &2 0 |
B Ny MR THEEIZK T 5 I = Rl - 72 REENE U D 2 & TEAF O RTERED D
NWCHRELT 2B G 2 WE Lz, ZAUTE)IHEHE L RE LZREHREHWL L& Ry
NeBET RN TRE] Shad Z & 2mREd 5, T2 T, & /R FIZiLWaEh 2 /77 ITO
F RIS BGNEIR SN D Z & R R RN CIIBEIC AR 7 & LT O RTREMEN AL
HESNTWDZEND, ITO F /R CHRERICHRNY T Z L 2GEET 5 2 & & L,

2. EBRLFR:

FIDIZITO F /R4 Bk & L CRMME 38D DLIT-003(850°C N & 27.6Wt%) D ik &
2000rpm TA B SE/H T AEMITK LT 100 L F L, 100°C-5 Z3iR B U oAl 2 56
SEREEEY T E ST, KEER AN RV ERIE L, EATAFZE[1] TR BN 2 m AT
DRIGAE— ROT T ATy TV o ZBRHERLTWD Z &%, FE-SEM TRERE IR
RETHD I L(fig)z Raed L, BT b FHEEIERERICE 23 REL &l L=,

ITO 7875 71 7 A % HA\Z JETL 1% Aldrich Bgfbiigh 7/ 1 7 F % (V)= k% 2 F(LLF TiOEY),
ITO F /i, HTL I% FK-209 % 4.5wt%ifs L CE / 7 ¥/ /U L L 7= spiro-MeOTAD, Ak FE M &
L T PEDOT:PSS #ZNZNH W=, FTHEAE L L TITO /ZnO /TiOEt /ITONPs /PEDOT DK,
T AML.0 RAFIZT IV I —7IE 2 FEhi, 0.1 1 Alem2 (672720 & O OFEEE IR 2 B L7z, e
VT ITO /ZnO /TiOEt /ITONPs /spiro-MeOTAD /PEDOT & L7234, 0.15 1 Alem2 OEAGEFALH
R STz, T D OFREFEE 2 D 72 O LR ERE (o R aE N CEP-2000RS) (2
C EQE DOflliE % Fhia L 7= (fig.2),

3. BE:

EQE DOFfEHRMN D ITO F / RiFI13ER T/ b1 FRIERIZ N RIEERE ~3.7eV IZxfIG L7 B — 7 23
BUZ XD R FHEBN L OBMEACLVEEL WD I ERTHIND, LOREDLED,
BERI D 7T R i B B X D 1TO F /R OB B AR 2] L X8 e v . R kL
F RO EARE I T D, B FEEB LA CEAR—BN b 7 LR
THAN=ANTET Ry MTBIT 5 Type b 7 & OB LT 55,

G| R, BEERE T R, B Ry b 3 FHiL [/ #EE~OB LA ] ITEK
LCRx DR BIGZRT, ZNZEN 3 F% [FE)] 756a7 &2, ZOHMTOHRmD
FHEZS L, FEEHIR R BOREMD Z > NFIZER > T T EZMIRFF L2V,

[1]1 ACS Applied Materials & Interfaces 2022, 14, 43, 49313-49325 (Surfaces, Interfaces, and Applications)
[2] Nature Communications, volume 10, Article number: 406 (2019)
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Fig.2 EQE measurement results for the element
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Cs A3 —hL—2aV LERILRESD Si KBUE EXAFS 4T

Si K-edge EXAFS Analysis of Cs-Intercalated Weathered Biotite
EEX, BB ALK, FEX OM) EZRAK pH0 !, B WE
A@B F4£: /ME BAS, BH FHL°, AHF BF #0O EM’
Hokkaido Univ. of Sci.', JAEA %, Wakayama Univ. *, Univ. of Tsukuba *, °Yumeno Masebo',
Kosetsu Hayakawa®, Mitsunori Honda?, Masato Oda®, Rina Yabuta®, Hiroyuki Ishii‘,
Masakazu Muraguchi'

E-mail: muraguchi-m@hus.ac.jp

BUERR 2 12, BREFAMEAELE L CHifi S 2 @ikr A Bl o —fCh 2 B L BE
(WB) IZ&FH LTWA[1], WBIE, Si-O 6725 MNHEAET— k&L Al Fe, Mg, O »
ORHNEE— AR AICHERE LI BEEZ A LT, BRI ALY GEA 4

(Cs™, K72 &) ZEINAYITHELY IATeRHE A FiD, ARBFFECIL, WREIEIZ LY WB DJEH
IZCstaA v X —hb— a3, CsWEREDN 5.0Twt% Okt 2 ERL L7-(IX 1), ZhvE
TIZ, #0Ot X BHEIC K DT, X BRIEIITEIC K 2 E T 26 o, ElE Lk
Sl FEE, Cs ZREMANFAHRTND Z L 2R L TWD, Fiz, Bt E vz Xk
I/ P4 1 (KEK PF BL-28 Zfdi ) OfiftT 2170, Cs A2 K0 RS — b 2tk
2 SIS BN RN D ATREMEZ B 5N LT E 2],

AWFIETIE, CsT A v H—TL—1 3 2k D WB OREARFH L 725 Si O RpEiEZb
ZEHili 5728, Si K WWs (1810-2110eV) 1Z81) 5 EXAFS OlEZ#EML, 7— VU=
TR MV ZfRfT Lz (14 2), ZORER, r 22MICB VT, K 1.5A F1EIT Si-0 &
REZBZDNDE—I7 BBHIS L, Cs WAEIHE S FFEEZELA RSNz, 512, Cs
KA WB EOHIICEY, CsDA 2 —Tb— 3 WB O Si FAHOHEEICE 25
WEBIZOWTRFT LT, ARETIE, 250 EXAFS s R4 b &2, WB OREEZL
& Cs W5 A 1 =X LOBEMEIZ DWW THE T 5,

tetrahedral Cs 5.07%
sheet { =
octahedral T
sheet - <
Si 4
=
° va \Cs+
AlFe,Mg Vg :
0 1 3 4 5

Radi32| distance (A)

Figl: Schematic diagram of the basic structure of  Fig2: Fourier-transformed Si K-edge EXAFS
Weathered Biotite (WB) and Cs* intercalation into  spectrum in r-space (Cs : 5.07 wt %).

its interlayer spaces.

[1] M. Honda et al., AIP Advances. 14, (2024) 055034.
[2] Y. Masebo et al., ISSS-10, 2P14.

© 2025%F [CRAYEER 01-009 1.4



7p-N406-9 HSOMEI YIRS AKE LIRS HETHE (2025 BHAE RAFr/5R &FVFAY)

KMREBIED in-situ BIRARY FILAIEIZE L
F& BM O IKF I IS 2 BE D &l
In-situ FTIR Measurements and Estimation of Reaction Kinetics
in the Hydration Reaction of Thermochemical Heat Storage Materials
£IK' OB HE'
Nagoya Inst. Tech.! °K. Shizume
E-mail : shizume@nitech.ac.jp
[FR] LFEBUL, 250°C T ORI EEIFIAEN L LTER SN TE Y, 22 THIH
K < IKFNBO R 3 2 M /H.0 RIT, A Zi TH D Z L BIRK RIS TWD, —75,
IR TIIKFN RS E D E < | R ATREZRBUS R BRGNS Z ENETH 5, TH. KidntE
—HRX=2AE NN —=F Y VAT V== TIC K DM BHER PN EA TV D0, ROISREER
HEE X B RS PRIFTRE T D DTkt L, ARISUSHE O FHNITINEECTH 0 . EBRAZRFE
MARFAKTH D [1], ABFFETIE, BB FTIR 38 X OB T ~ > 9 IS £ 0 KRB T8 B % HE
ETDFIEOWLZ B & T 5, ARRBUSEE @, BVEERIE CRM S 523 [2]. e EH
ThiUuI~y Er 7HICHET 2 ZENARETH D . N AN—Ty FRFHEFIEL R VED,
[ZBRGIE] fix O EEKFIYE A2 TSR E — IR T BERHEIC L > CTHERR L,
WAL NI K« ARFIBUS D EAT S DM 2 3l o= 7 A B & LT GE LTz, KFIROG
WFED in-situ O FFHA O 72 ORI 2 HIEH FTRE R BIMEE I BREE T v o N — 2 E L=, 2
ZHWIZB FTIR & 7~ GBI Ko T KFBOSBRRIZ I T D5 A7 ME a5 LT,
ER] Bl LT, ZAMMENCH DR LS 7 MDA « AKFOSEZ 3 2 B R E s
% Fig.l IZ” 3, 60-120 °C % 1 °C/min CH-FFiT 2, CaS04-0.5H202CaSO4(N)F DK -
KFBJETET T2 2 EMb, HFFHUDET AMEIO 1 DL UTEE Lz, Fig.2 ([HEEE L8
MBEHBREET v o N—THNRA A LI A% AL v TF o 7 LIZEEDTF v =KX HED
I b & 7R, preo = 0.0012 atm D REMEFRFHE D 10 F3FEEE T phzo = 0.015 atm ~D I 23 A RE T H
DT L aMER LTz, Tl flix OFETAMEHIDOWT, KFIBSEFED in-situ WX A~RZ |
NERAGF L, SEHEATIC K o TOKRIROSHE Z HEE L7 RICOWTEm T 2 TETH 5,

59‘ g T T T T T T T T T
0 CaS0,05H,0 ' ] o
@ or 3 ] 2 0.01F
E \'@ 1 °C min”* ] 2 c
o 2F % AR0.023atmH0 &%
> z 3 : g%
& %x ] g T
6 -4 %‘ E >Q
ot 3 CaS0, (Im) ] 2
(]
$ef T ] = 0001}
= 100 200

0 5l0 1(I)O 1%0 260 250 360 350
Time (min)
Fig.2 Humidity control performance of the
microscope chamber

Temperature (°C)
Fig.1 Dehydration/hydration behavior of
CaS04+0.5H,0 obtained by thermogravimetry

[1] Ritcher et al., Thermochim. Acta, 659 136 (2018). [2] Shizume et al., IMCA, 6 24956 (2018).
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ESLEr C0, ExICALS Cu BIE®D AgS0, = AL\-RE S

Surface modification of Cu electrodes using AgSQO4 for electrochemical CO2

reduction
BAKPFET ', EWAEF? BAKXKMREL O/t —#E "2 L KIF2 HERKXE'
NI BRL P RR L A g2 Mg BEXG

Meiji Univ.!, RIKEN RAP?, MREL? °Kazuki Koike!?, Takeharu Murakami?, Kentaro Inoue',
Takayo Ogawa?, Katsushi Fujii, Satoshi Wada?, and Atsushi Ogura'*

E-mail: kazuki koike yz@meiji.ac.jp

KD CO BRI D 7z Ic KR D CO2 2L L THRAMLAMICGETTL TFL vy A XV R ED
TEMICHRARWE AT 2 2 e BRI T 5, BRHN CORICOBIE DRI I IZ, 4K
YIOERED 702 &, BRFHOEIERCE RN LR YR 5, LY ORI, CO &S5
Y — NEMICHHT 2 MR RGOS Y — REALICK > TRA S 2 ML T2, FHCEITTEMM
e LceBarRviga, £ oMEeRms sy s s, Culd, 7725y 7oFka LT
ENCHERYETH 2 F LY OEFMERE L2 OEHI TS, LaL, ERY okl £
Fracidv, BT TR, Culc Ag 232 2 L B REEI T[], /2. BROEMNZR
REBE M ¢ CERAGE L L3¢, Efer2/NIL T3 bEMLICATCRETH D,

T4 Cu BT AgSOs % W CRENEMI T2 /7E%2ER L7z, CuBMZMEEICEE L. Mg
AgSOs &P BT 5 & THCHMMIIC Cu EMKRMEAEM L SBDONRDBTE, &5 Ag DhiA Cu
BHERZE) Lo G 22 (K1), CoNkRSE TSN CE2EMKRT”OM L, AgD
BINERKHCIT ) 2 e B TE, BV RETOEBREIIMEE L 2 B TE, KRR TIIERAZ 5l
T AgSOs & M\ 7= RIEEH % 1T - 72 Cu MO RIAZIR DR & . COEITEAT - RO EMENL, K
o nTHENT %,

[1]Y. Liu et al., ACS Appl. Mater. Interfaces 13 (2021) 40513.

1 AgSO, %M L CREBHi % 1T > 7z Cu B DR SEM 4
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¥0o ﬂF‘-v v 7 (MEA) B R IEERZE RV COETREIZE TS
FORREDRVIREFT RIE~DER
Effect of differences in cathode initial state on reaction in CO2 reduction reaction
using a zero-gap (MEA) type cell
B RAP!, OFT £!, #Lt BH', X @', NI &R, &#F ==, 1@ g2
RIKEN Center for Advanced Photonics !, °Kei Morishita!, Takeharu Murakami', Takeshi Matsumoto!,
Takayo Ogawa!, Katsushi Fujii!, and Satoshi Wada'

E-mail: kei.morishita@riken.jp

BRULFIN2 CORITAE (CO2RR) HifiE, H—Ro A HT 4 7% BIETZ L ORI E L
THEAEN TS, FRlZEBueF v v 78 (MEAR) RIS#ZEMT 52 & THMEEZ T2 Z &7
HR 2 72D b T R X =N SN D28, BERFI NN Z L 2o TN D, 2O
JRRIE, Y — REEETT /74 SBRAET 7T v T4 v 78R b LLIE, 7/ 74 MREFE
Rz A T E LTI 5 2 & T CO2RRAZAT 9 Cu BUSH ~D CO AR lE IND Z LIk D,
BOSEPMEDS CO2RR 22 HAKFEAERBE (HER) ~EBATT D22 eBE 2 b D,

7T T 4 7R O ML E KHCOs AR AT 27 7 74 MRELZ TIT 5 Z L3%)
ROTHLZERMbNTWD [1], —HhH, Fx OFHIETIL0.02M LA FD KHCO; 27 / 74 h& LT
FEH L, BOSHIIIC B Y — NI O K5y 2 B L7 IRIE CEBIRENE) CO2RR Z1T - 7285813, 4
T ORI L VBRSNS NN 3D 5, £7o, BIRPEIINTE 725G T b RISBBERZ IS
BN EH L, ZOEFIZ01MLLED KHCO; 2 L7254 L il L CHEE TH 5,

TrX vy 7ML TILCORR B Z D H Y — NITITKENIELS | Y — REUNC IR K L
HER KL ZHET HDICEHEE L SNARIT A VEREB VT A (KY) 137 /— FKhrbitfashs, 2
DEE, T/ T4 b KREMEWIZ LD 53], —FH. BOSBAKRHTIT A Y — FANZIETH #n L
RODOPEFE ThHD, TNODOZELEBETLHE, 7/ 74 O KREMENE, B Y — RTORIG
(BT KSR KT A A OGS & AZPUSBIMERFIC AR R D arRetE R s vic, £2C, Y —FR
OYIIRIRIZE T 5 2o OME DR BEEHERT D720, B — NIERE DKy & BRE LTk

REL . WY — RICERMICKS LXK A AV BEET DIRECEMKIGZ B 200, G kL
oo EBRORER, B — RICYHDOKE O K A AU BEHETH 2 LT, YIIRISEMDS ER45 2
& 72< CO2RR 31T L7z, GHIHTIX Z OFEMIC W Tl 2.

. ABFZED—HBIEIN E DO DBk d3 (JPNP18016) & L TEiSnizbDTHD,
[1] Kato, S, et al., ChemSusChem,17 (2024) 22.
[2] M. C. O. Monteiro, et al., Nature Catal. 4 (2021) 654.

BIAR T E etal., 2024 #t, WHYPEFL (55 85 [l HVEEZ L B F 4 IEZ) 18p—C43-56  (2024. 09. 16 - 20)
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7oA URREBRH BN Z A L 1= 00, EIRNERE D EK

Development of a CO: capture system based on anion exchange membrane fuel cell

BRAKFET BRAXEF2 BAKMREL CHLEERXE', /Mt —i&"2
HE KB FTF £2 /NI BR? BH =E2 M8 g2 M EE "
Meiji Univ.!, RIKEN RAP?, MREL? °Kentaro Inoue', Kazuki Koike'-?, Takeharu Murakami?,
Kei Morishita?, Takayo Ogawa?, Katsushi Fujii?, Satoshi Wada?, and Atsushi Ogura'-3
E-mail: ce241049@meiji.ac.jp

7 = v AR B (AEM) BUBRRLE # (FC) 1 7' m b v s Hafii (PEM) 8 & B U C & 4 g A % i
ALlAawvizofax b offlkcE, REREHZED TV 3[1], ZoffioMERO—21k, &
V- PFICEVIAE N2 ZERICEEND “BILKHE (COYH OH L AT L LICKVAEL S
HCO5 % CO>IC X VO EEWME T T 2HTH L, T ORMEEZMAL 72, ZXdh o
bk 3% % BRI % 54 (DAC: Direct Air Capture) b, AEM BUYRELE b % F v 72 CO, Rl
& (EDCS) & LTt s 2 ieb T 5 ([2],

Z ® EDCS 0@ ORI F7#1E CO N TH 2 28, & & TiREILL 72 CO D FIHZIRET 2,
Thbb, 2D EDCS 28 CO % EMvRETH U . FAERIRET 4 V¥ —HkOE ) TKEMEZ T 5
KB Y AT L LG DR CHAT 2 2 &8RN, #7270 CORE 2 il 2 2 &
BTE D, oz, BIERATHZE oA 2B Es 2 2 Lic Xy COz g% 1000 -
1500ppm & UL CEIINEZ A L2 C w0 2 Lol = b T2 28T, 2 ) — v RED
HT CO, DG ZAT 5 FAWEEL 72 5, RFERTIIRETD S CO2 ZorHEL 72 D bG35
728 D CO, iEffaRIC OV T 3,

HE I X FBERRIAE 2 6.25 cm? O AEM B o BRI E i 2 (] L 7z, AEM & L T PiperlON (JE4
20um), 7/ —FRUA Y —Fofle LCPt/C, F£ERELTTIA Yy v aZflifiLE, AV
— FIZiE L 72285 % 600 ml/min, 7/ — FIZHIE L 727KE % 6 ml/min i L. EiR CEI{EX &
7oo BREIEM E L CEIfEE ®-BoBER. 7V —FAOHOOEShD COEE, 7/ — i
HoKkFEFD COREZNIE L7z, Figl ICHAPER R 2R, PARIEMIE 100 mA FREOEFR T
L. BRSWMIVAD 212, CO, A RA LD EREICEM L., 7Y — Pz L Tw3 Z
& DMERR T & 72, CO, [ E 1 HEK

WEINTWDEHD2]X 0 H 74 6000 . 140
WS TH o 7228, B it so00 | a | 120
DIIFRELHE S L DBFETH oo | Current {100 .
BLEZLNDMEREY, CO % C | 17 =
L COHa s T R E | B
T ¥ B AHEMEASRIE & e, | 1°
[1] R. Vedarajan et al., WIREs Energy 1000 — 1%

0 | N : ' L | 0
and Environment, 12, e466 (2022). 0 500 1000 1500 2000

[2] S. Matzet al,]J. Electrochem. Time (s)
Soc., 169, 073503 (2022) Fig. 1 AEM % Hi > 72 CO, [AIIE4 E D Bh1E.
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10p-N406-1 HL6MEIE YIRS AKE SRS HETHE (2025 BHASE RAFr/5R &FVFAY)

L—H—REHEEX Y ET o) VT TR REORSR
Development of laser wavelength-controlled cavity rind-down spectroscopy
EERBE, OMER tE
National Metrology Institute of Japan (NMIJ/AIST)', °Hisashi Abe'

E-mail: abe.h@aist.go.jp

[F] v 7 4 U7X T HECRDS) L, U— =N SEEO—FTHY | MET AD
FHHLL R ICIERK Sy OIIE B 2 3T D FHINETH H[1], &7 4 F AR (v BT 1)
WD Z LT, Bt km CRSENRR ARG L, SEEEEBT 5, 610, IR
DHEXHMENFF BN DT, FEET 2 2 HEFICEENENTREL 725, CRDS TiX, Frn—7
L—W—OFEEEE ¥ v ©F  ORIREEKIC KRS LER D H, AR TIHEREHZHN
TU—Y = EZ BOMEICHIE L7OREET, ¥y 7 ¢ OMREEEAZLIETY) v ¥y
R DMIE 21T 5 [ L—V — RHIHA CRDS) ZBH%E L7,
[SE8R] SR 99.9993 %D @RI X 7 —2 A AW T, HRERE 60 cm OF v 7 ¢ A HH L
oo ARIDO 77—~ 0y MUY Y FFEMAIAL, ¥ ET 4 ORI ZH pm R RE
& L7z, 1.4um 0 DFB L — ¥ —DORIRER AR TE=F— LN L, REKE TLZEMT
% X 912, DFB L—#—0EklhE i 2 PID fil#l L7z, ZORET, =Y FE 72 HWCHlo
T — 2T ICHIR S TRy T 0 OLRERE AL LS T, L= —axFr T 0 LM
BSET, c ZWE LTz, REFEREZEMIERRE, ZOWEEBEV KL, KOWIART v
UG U7z, i A EBREALRSDIC b L—H 7L L 72 5 HE P REK )y OFEHED 2 & T,
[#E 8] A, EA4EF (1230 +
0.71) ppb D& 7y DEEHETT R 238 A
L CHUS L7 K DERNABIN AT | 0005
N D%, 7181.14 cm™ OWLINHE 0.145 1
DFRHTIN B RO TZKDENG3EIT 12,6
ppb & 72V FEHEDE & AHE S DHDH
T, 74 vT7 4 7FEKE
BYOIEAEF T 1.3 X100 em! TH -
7o ZAUE 7181.14 em™ OWRIHRC R
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AMFSEIE JST CREST JPMICR2104 DXAEZZIT 12D Th %.

[1] H. Abe, Journal of Physics: Conference Series, 2439, 012001 (2023).
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E— kA TERAVWRERRZTORRE & R ERE OB RETE
Evaluation of Relationship between Air Temperature and Humidity and Condensing
Surface Temperature in Humidity Measurement Method using Heat Pipe
ERE HEREREeEVS— ORE Mt W E
National Metrology Institute of Japan (NM1J), AIST, °Naoya Ishiwata, Hisashi Abe

E-mail: ishiwata.n@aist.go.jp

(7] HEdE 55 OF IR E PO RERBROFTEITFE A LT Y, P THMHRMERER T
IXIREE 85 °C + FHXHEE 85 %rh %5 O @il SRR A MV S L5, £ OFRFHHIEIAL DD Hz
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BRE OITHEERERE S AT LAORFIZE Y . RFHHNEDRE Th - 72 BiRZ B OB
PED M FITEE L7 b O D b i AL & SR PHSGRIEEE & OBROINIAR+453 Th ~ 72, Abf
Rl ARFTHOEEFHINEOFHAFRER O FEM & Z AU E S FARIBEOREEEZHA LNTT S
ZEE BT B IR ST — b X TERRRIRE 2 BE L, TS ORRE R LT,
[5E8R] X4 1 1B L7 E oM B 2R 4, AKEEIT, BRERBRET O — a7 L Z sk
R IC AR 8 SN REE IR = > b TR S I D, BNOSA FIRE T WEAKER Ta LY

[ROBE . A 7 LICREBENET B, b— bsSo 7 [ Iaside of chamber Outside of chamber
COMBEAEEREO, B b O | J'ﬁmﬁﬁ
FHRBVEEIC £ 551 T ~OBBAR L S Tbi 5
A=y OB R LS LV EEZ BN, TR (7 [ A 4’ g
HOWBBEIL, TP =y MAE T, FRGRE TS & Cm
To DEBTRE S0, ORI IS CBRAL Fig. 1. Schematic diagram of the
Tav To. To OREMED B FFFHKIREDRETE 5, device developed in this study.
[RE5R] BB T, L HIFI O L — b Sf FRER _ 100p T e
BTy E O T LKL, BEARRRE T OF R s ol
Wi SHEREKOMARES 70y b LEERE € of S
2IAT, LA EOW, RIS, - Tes § O W
EEMABMRIC Ao TR Y, EME LR ERE € F N e
TRO N2 b OFHEAE L OFET£2 Y%rh LINT ° ° 0 1 20

T.-Ta IK
Hol-, RREETIT. 2NOHLOEBOMEX - Y F o Fig. 2. Relative humidity in the chamber as
— e a linear function of the temperature
ROMHTHRERSC, TN O ERIAFR LT Ty The T2 deviation 7, — Tn. Dotted lines were
& TP RUREE 2 W+ % BUR A O 3 2 85 5, obtained by the least-square method.
[FFE] ABFIEIL JSPS BHAFE JP24K 17291 DBk 22 T 72 b D Th D, FIARIED FHiIZ &7
V. LIRTBIR SN BB 2B L P& oo A3y 7 (BR) ILNE BB O E L £ T 5,

[ 3R] 1. S. Yamauchi et al., Sens. Actuators A: Phys., 250 (2016) 1-6.
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Evaluation of adsorption and interactions of surfactants with dispersed nanomaterials in
liquid media
ERY OBk BA, PR XF
National Institute of Advanced Industrial Science and Technology (AIST),
°Haruhisa Kato, Ayako Nakamura

E-mail: h-kato@aist.go.jp

T T =3O EMRIMNE D, PEEREEZIILOET LT LY br=s X
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R 2 LA v 7 RIS ET 2 TR SN T 5, S BICHEREM T/ Sk
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ZOXITEP SN TWD T/ MEHE, MEHEFE IR 2 RERT 7T - U—L X
G100, 3B DA A REDEACITHE S T3 ROZEAL, FERIIRESNDE pH IREMER
SITER LT, P TR ICESBRETNR L, ZFE BB —7e ) ) B BIR ZFRT 2 Z &1
HERT VR LD, EE KPICBWNTH Mo RIBIC BT 2 L2 E itk & (R4 5
T2 DITIE, R RE DB AT 5 2>, EHZ VTR oy EcE i 2 2 ERN— RN Th 5,
KRSt & O 20 PR OW R 0 BUc BV T, 0l & U CRmEmE A o ot 2 i i
WO BN 5 2 & T, MEOREERIRECHEHHOMERRHEEERZSE L, T/ ko
WhoatEEa Ly hr— LT 52N TELEINTND, —HTRTOSEAIE T ke D
FEAERFORIBZ R 2 72D OFHANEITFER S LTV S DT TR,

ABFFETIEZ O L D 2GRN EE S 2T 2 2 E 2 B E L, B AB R KSR 1E5% &
IR DT 7 FEEE 53 A O R BAE RSO PRI B 2 JEBHR N B A/ 3 5., IRHPICIIT
DM OMENER ZBILET 2 Z L13T / MBI OET BB OMIICRE S FETH 2 L0 b,
B2 720y BRI & T DR A REYE T MPEL O REMESRILIC B 59 2 BRRS I R B e B &
Ri-FZ LB S D,

1) H.Kato, A. Nakamura, Powder Technol., 2025, 454, 120700.

2) H.Kato, A. Nakamura, Nanomaterials, 2023, 13, 80, 1-15.
3) H.Kato, A. Nakamura, Powder Technol., 2022, 399, 117206.
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Demonstration of Sensitivity Improvement by Sample Vibration Excitation
in Resistivity Measurement for Non-Magnetic Material Using MFM
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HX EXB' HL BAL RRE 88’
UOsaka.!, AIST?, ©Kazuma Okamoto', Takumi Imura’, Satoshi Abo',
Fujio Wakaya', Katsuhisa Murakami’, Masayoshi Nagao®
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BWZ ERETH D, MEBERERELTIHEDIC, BROEBZFHAL CREREKEERLE
IRF DI 2 PEER ISR L72[2,3), £ ORER. MR OIRENZ AV 5 LiRER OB AR LN 5
D, A TFUN—OFEDRITRER B IEINT 52 L T, BENTRLZ Enbnrolz[23], £
T, BmROEEEHWTICREREZ KE L T 52O A IRE S G- RFOMHEEZ VI =2 L
—varl, BENILSRDZEEZHLMILE4], AFZETIE, I 2L —3 3 TR LK
B A ERAICHEET 5 Z A HBE LT,

1 \SAHFZE T W23 E ORFX &2 7v 9, MEM OREHR ICERE L7 =Y R, MMy 7
A —LBET T B L BEEHM U ZNRE L, 74 b T a7 72— bHhEn5%E
JEL T TFUNR—ZRE S TCWDE Y RFOEEONMHEEZ R v 7 A T 7% VTR
L7z, B2 IRE) S & T2 A G L2/ R, IRE) S TR WIFIZH AT &b 2 52
FEEER M ELTWD Z el Lz, £720 B 1 ITHIWTW DAY 7 2 — %2 FIVW TR o
WHOAFHEZZE(L ST D & RSN ANMHENET D Z & b LT,

AMFFEIE ISPS BHFE 22H01498 DKL %32 1F 72 6 DT,

MFM X Lock-in Amplifier
Photo detector , Laiser REF INPUT Xy PD: Piezoelectric device
d J DMM: Digital Multi Meter
PD
. DMM
Cantilever Measurement of phase difference

Sample
PD for

Excitation of sample vibration
vibrating sample

ZPD

Voltage Amplifier ~ Phase Shifter
OUTPUT INPUT OUTPUT INPUT

—0 o——0 ©

Voltage Source
OUTPUT

Figure 1: Schematic drawing of resistivity measurement for non-magnetic material using MFM with sample vibration.

SCik: [1]F. Wakaya et al., Appl. Phys. Lett., 113 (2018) 261601. [2]K. Okamoto et al, Jpn. J. Appl. Phys.
64 (2025) 04SP24. (314 L (I, 5 71 SIS 224 B a2, 24p-12C-5. [4] Tt i
5 85 [aIGHIYHEF S KEE Al &, 16p-C43-7.

© 2025%F [CRAYEER 01-111 1.5


mailto:u329610i@ecs.osaka-u.ac.jp

10p-N406-5

© 2025% ISRYEES

NTASZDFRER LICEAT S8R

A Study on Improving the Accuracy of Nanoparticle Tracking Analysis (NTA)
HREKXE'!, 7/ ERSA/ A= a3t 52— (iCONM)?2
OfiEREY} BHTE HEME' —AKREH 2
The University of Tokyo', Innovation Center of NanoMedicine(iCONM)>

OKento Toyoda!, Chiharu Mizoi!, Naohiro Seo!, Takanori Ichiki'
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X0 HREAR\EEIEL BEENRS B, T
bOMAEIINTARIEREICKERNT 2 EE 260
T3 23, Z O BRI I B ZIC DO W»W TR
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L R ER Fich g -fEet2 53 2 ¢ % H
B & L7z,

(2575 1k)

Python ZHlwkEv7FAruy I 2L —v
avickh, 2 Re7 7y ViEBEHEL-,
TA VY azAvyoliHcEkoE KR FICiX
S0, MEHER 2Dt D 77 AARICHE D T
YR LY F— 7 2% xBili 3 X Oy sl 7 mNic i 2
7= (DIFYEEUREL. delW 2 7 v 78 . YhEk
BEDIIA =22 - TAVvazfvol%
ok 7 eBEMfITONTBY KT T
7 v VBB D R b R TR R HEE
2T ENTE S, iRk (GEEE 298K, Kb
J£ 8.9%x107* Pa-s) ZAHE L., KEHIMEIFE 1 ms,
Z 7 v 78 1000 <. 1000 fEokiFic o\
vial—YaviEiTol R E LRI
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Fig.1 Estimated diameter of Brownian motion.
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Fig.2 Effect of number of steps on the estimated diameter.

[SEBaAS 2]
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BE L 72 R F8d nm, BRARRY 7o VR AR 22 1%
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2 VTR NS ITIEF U AR 7 it R 28
JFoniz, FRCR FEA/ NS WIHBE T, i
DOHLAEDR TR L, FEHIHRES ¥
Hi@E L Iz o Tnwb 2 e ibhr s,

X HIC Fig2 IWRd X oI, ATy 7%
9T L TUHEE XN BRSO A
HALR) R ERAICED X | [RIRFIC B 72 236K
LT HA MR S 7z, FEFRD NTA I
BOLTHBHINIRT DL T v F v ZHFH,
ThbbHRGINDE 2T v 7%+ IR
5 L REOHEERE R LIt K& (FE
THILEERLTW S,

(f55

Python T7 7 v VviEHOY Ial—va v
T, BENASERME O N, StkiE, C
DRERZEEE 2, FEFRD NTA 258 1< X 2 HE
KBV THRIKOIEE X EHT 5 L2 HIE
T, Z07®IC, KEAOWELED ., HIES
roR#EtEX 2 & &b iC f@qT7rae /7 L0
R DT L TITO AN R 7 L — 27
— 7 DOl % HIE T,

(%% k]
[1] Filipe, V., et al, Pharm Res 27 (2010): 796-810.
[2] Van Zanten, er al, Macromolecules 37.10 (2004):
3874-3880.
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SRFITHEIENT-BE— "Yb'D 28:,—Ds, BEFEBHIN (D)
— m=0 IR DIRH —
Spectroscopy of 2S12—2D32 transition in single 17'Yb™" ions cooled three-dimensionally

— detection of mr = 0 to 0 component —
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Kyoto Univ.!, Okayama Univ.2, °Takahiro Enomoto', Soma Yokoo!, Yasutaka Imai?, Kazuhiko
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AHEREOBIETHWOND A A D —2 LR > TV D, FxldH— TYb 2 A A2 T v
i L. 5% 435 nm 2810 —2Dsp RFEHERB D43t & 38 Z 7> T 1[1], SCHR[1] T 2 RoTD AT
boltnflz 3ot brie s L, FEHEB DI EZED 2], BHITAT hLOIE SRR
MARFH TE =~ Ul DRENRHEETH > T2z, BT bBUER Ame =£2 i DA
32 X LR ZREL T, A7 MLERRMIC Lz, 2L T, @bt 330, K
FEENZ LDV RV RERH L 3], 2O T~ A 7 niEdh% /M2 H5iE2EHE L
el ZAh, A7 mEITL DY A ARV FBRRESFD LAY PARBEMIZR o7z, £ 2T,
A NI (2SR me =0 RISy DR 22 52 72,

BAIE, mp =0 R OBUAIKE R T 2, W57 % L —F—#E1T ANk LT 45 B, Rt m
e U — Y —#ITHMIC Ko CEE D FEEAN E Lz, 4%IE me =0 IR & @ 53 iR BE Tt
L. KEFHEENC L DA A FibREHMiZz B 27225 2 L& BT,

[17 Y. Imai, ef al., Radio Sci., 51, * pp.1385—

= 0> Amg=-2 Amg=0  Amg=+2

= 4 1395, (2016).

O U r

8 s (2 4, £, &1, 4F, 111, 2023 4555
x 71 B R ER R A AR A T S, 24p-12C-
c 02

Re) 4,

© 0.1 ) - B

© [3] I BEAR, 22,4, 2024 4255 72 [A10E
>< : ‘ . L ] ] N2 /e g S,
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Fig. Magnetic-field insensitive  2S;2(F=0, mg=0)

—2D3,(F=2, mp=0) transition in single '7'Yb"
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A Correction Method for Edge Contact in Cylindrical Indentation
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i E-ZENLRR K D, BB TFIEIZ L - T, AR

B OREMBIMESME T2 472 oL
MIETE %, £72, K2b)NZ AT L 91T, HHiE
B OME-EMRNHHFDNDL Y 7RI, Hfi
ERTE D bAIREBRMER LVE L 72 D,

cylindrical
indenter &

specimen h

contact area D y

(a) Schematic diagram (b) Contact pressure distribution
Fig.1 Schematic diagram of edge contact
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Fig.2 Correction effects for edge contact
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Development of a Vibration Sensor Based on Metal Nanowires
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Real-time measurement of trace moisture in gas
using rapid-scan cavity ring-down spectroscopy
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Mechanoluminescence (ML) visualization on qualities of structure and adhesive joint
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Evaluation of Acoustic Reflective Multilayer Film of SMR Type Acoustic Wave Device
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Fig. 1 Resonance characteristic of SMR samples.

Table I. Summary of film evaluation and resonance characteristic measurement results.

No. #1 #2 #3 #4
Multilayer film Ta,05/Si0,: 4%t Ta,05/Si0,: 75t AlL,O4/SiO,: 8%t AlLO4/SiO,: 8%t

Roughness Sa [nm] 0.136 0.165 0.155 0.282
AIN XRC FWHM [deg] 1.781 1.842 1.834 2.148

Y ratio [dB] 31 38 40 41

Qr 246 250 412 563

Qa 153 245 221 200

Kef® [%] 3.99 454 4.38 4.00

ke [%]* 5.7 5.7 5.4 5.0
TCF f; [ppm/°C] -15.2 -13.8 154 155
TCF fa [ppm/°C] -29.3 -26.1 -22.7 -15.7
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Fig. 1 Simulated resonance properties of XBAR.
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Fig. 2 Simulated resonance properties of SMR.
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Fig.1 Conversion loss of (a) Al-polar/N-polar
GeAIN film HBAR and (b) N-polar/Al-polar
GeAIN film HBAR
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Fig. 1 {2 a/p=0.8 TAIEEZ /T A =4 L L
72, LN BUERIFIEIC x5 X35°Y-LN Hifk k-
@ LLSAW =K EFHIE O kg 2 9. Al
HEE R 705 i M E & B A SONE L 09 2 AR ) A3 AL
B, ha/h=0.005 D & X hin/A=0.04 THRfE &
720 48%% s~ L7-. Fig. 2 12 hin/A=0.04,
ha/A=0.005 & L, Az 2 A3 5 4H-SiC
& DEAEREITR T 2 LRFFELZ R T, wip D
HIIMZ VY X35°Y-LN B OIS 2 #ir 4 %
Z N oim. Fig. 3 12, hinA=0.04,
ha/A=0.005, a/p=0.8 & L7=35ED wip lIZx4 5
PR & 7 R ¥ U AL RT. wip OHEEIN
(AR R HEAEIE DN L, X35°Y-LN HipK D
4.8 %ITESHABTELNTZ., T RIF R
e, wip OEEAMZ RO EEIME L R S 7223,
wip=0.8 13T THJ 60 dB 27~ L T HIL R 5
FER L 720, eHEE & 3R e A AR LT,

BE LR
[1] H. Engan, IEEE Trans. 12 ED-16 (1969).
[2] T. Suzuki, et al., JJAP 62 SJ1008 (2023).
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Fig. 1 Simulated fractional bandwidth of 3rd
harmonic vs. LN plate thickness.
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Fig. 2 Simulated resonance properties.
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Fig. 3 Simulated fractional bandwidth and
admittance ratio of 3rd harmonic vs. w/p.
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SAW transverse mode suppression on LiNbOs/quartz bonded structures
by voids placed under the electrode edges
WHX CMDIIR #IE, K MR EHE &5
Univ. of Yamanashi, Masahiro Kawahara, Masashi Suzuki, and Shoji Kakio
E-mail: g25te004@yamanashi.ac.jp

1. iXUWIC
TFEOWBIET A 2D EMERREICHEY, 5]

PEFEH B (SAW)T S ZDOHEE— RIZ L DR
BISEA TV T A)OMENBERI N TN D.
Bt — FOMEFIEL LT, TR EMm
IDT O XNEZZEE L THET LT REA X
OB S S OO ARG & A TS A B
A NrE— NIk, 2Au—x3 22— 7 OFHEA
REPREINTELL, 2]

AHFFETIX, LiNbO3(LN) L & 7K fh(Qz)X
%%mk®&A%L IZBWT, EhimE T o
BAEREICERARET LI ZEICEDHL
wﬁ%w%wmfﬁ&%%%ﬁé FEMTIZ X

% Q 72 Leaky SAW(LSAW) D SHiRFHAE 2 5 1L
6%“KLNQH¥V%JQ%%V6 TR
EOME— N2 GO RFEZ2 ARERE
(FEM)IZ X 0 bt L7-fE R 2 ME 7 5.

2. iRRE

3@WUNQZ§A%LE ZHEA=10 um D
MERRJE ] ALIDT Zi%1F 72 LSAW LR 4
FEM (I X » TEMT L7=. IDT @ Al [EJE %
0.04 A, AZXMEA 25N, ¥+ v FlEA 140, N
ANR—g%E 3N, AXTAE¥—TarbE 05
ICRRE L7-. LN HEROBEE 020, Qz DJE
I&Z100E L, ﬁﬁ&ﬂxr«wMME:%é%
/\)% ’EEQH/CE L7-. Fig. 1 [TEMIEIEIHHBO LN

ZEPR % %Ltlﬂ% @mﬁ%fw%
T#IN@MHQ%HM BE L, ZEBRN
HEBEZICRE L.

%@5‘6%75 LX v v IR EIEE LEZER
S ONLE A v, ZEROEE w T 5. ZERO
& LT, v=012%F L Tw=02A, 0.3AC[EHE,
v=0.5MZ K L Tw=0.51, 0.61, 0.7AZ[EE LT
IR AN L, ROBE— RBMES
HIEMROIES dZRD 1=, T OFER, v=012%t
LT w=020LD & & d=021, w=03LD & X
d=0.1A3F 540, v=0.5M2 % LT w=0.50L0D &
x d=0.4xn, w=0.6LD & & d=03%, w=0.7AD &
X 02N ENENSE L.

ng@xmm,_n%ﬂﬁw ioFSLahd

B DR E, EREFRE L2WEED
HIRRFEZ /R T ARRIET R &/xy %
WMiIaL F 75202 G THD. ZEREE
ﬁw%ﬁfﬁ,ﬁ%%&ﬁkﬁ%%%&ﬁ@

K%ﬁ&ﬁ%—%x7)7xﬁﬁwéhé
DX LT, ZERAERE L-HA T, e
~%z7j7x@%& mrémé Enb

. BRI D DO ZER TIXZERIC L - T
ﬁ% RORREZFTHIET X 9 IR T mokL
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?—‘Y,
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I ¥ I
z 36°YX-LN
. £ -
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Fig. 1  Analysis model for one period with voids
placed under the electrode edges.

0
10 T T T T T
(a) Manually shlfted 10
=
¥ for each case
B E
10°F /W, e E
— B YVMAAA . T |-
2) JdiE
-6 g
o 10 <o e V=02,W=0.27.,d=0.22. 3
oF.- 1
107 F 7\ i
_____________ 1
: -
12
10 L
0
10 T T

T T T
[ (b) Manually shlfted 10°
for each case

LS

IY1.G [S]

_l'u_l}_l.‘.J_lzu."JJ_l

) ) ] 1 -
400 420 440 460 480
Frequency [MHz]

Fig.2 Simulated LSAW resonance properties for
(a) without voids and v=0 and (b) v=0.5A..

FENGHNEALT D, T7bb, ZERICE
STEAR RS E—FRBRBENDEEZOND.

2% 30k

[11 M. Solal et al., Proc. IEEE Ultrason. Symp.
p. 624.2010.

[2] S. Inoue and M. Solal, Proc. IEEE Ultrason.
Symp. 2020.

[3] H. Morita, M. Suzuki, S. Kakio, and J. Mizuno,
Jpn. J. Appl. Phys., 64, 057005 (2025).
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Observation of Internal Flow of a Droplet Resonating in an Acoustic Standing Wave
RE#AX ", CM2)FIL &', Ml XA
Doshisha Univ. !, °(M2)Takaya Hirayama', Daisuke Koyama'
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1. IC¥»IC

TEEERERA NS Z EI2EY mm A—4F
— DU IR % R TR D 2 & AV ETEE
Th Y, R 5 TR O IEHEAR M
HIEAFA~DISAP IR ST 50 KRG T
X, MIBT2 DA IRER & RS2 L, #E
O E B AR PR 2 R N OFitdLic >
WTHRET L7z,
2. FEBRGE

TR BITIE, 4 ORIV MEDTF P2

NUORIEE) - (BLT) & AT v FAR—r &L
TRUTHRE L7 v =0 AR OYRE) IR
(£ 3mm, E210mm) &AW 7=, EEkK
ERTER DO S Z 59.8 mm @ FREE CYATIC
X IE L, 31 kHz O[RFHE KL IE LB (5 5 % 45 BLT
WZANT 5 Z & TIREMRIZ 72 b R E) 2 F8 A4
S, WREOZEFIEEE AN 2 A ST
<A 7Ry hEHWT~A 7 nhifes
T2 10 uL D OK) % ETER O FEHIFRIZ
AL, AM ZFifE 512 X 0 /#5518 E) 2 %6
B, ZOKTERmBEELD AT T L.
HHRE— R AET D HFENE ORI DN
T, ALFEMGIEEERE (PIV) 12XV fifth &
Tz,

3. EBRERLEBE

Fig. 112642 Hz TRELZ2KRE— RDY;

B DURTENEB DT OFENTRE R 2R3, ()l
KRR (00), (b)) IR HRAED B IR~ D&

Bitate (92°), (o)l FERTZIRAE (180°), (d)ILERTE
O HFORERE~E LB OEREFE (257°)

1 mm [ 257° 1 mm
—  —|

Fig. 1 Intermal flow of a droplet resonating in
an acoustic standing wave.
ThbH. R @)EB LVCEE(C)DELEIL,
IR O BiE T & < BRE R BN AL S h
ol —HTIheOEBER ((b), (d)
T, WTNOHEIZEB N THIE~N 7 FLR
FER U, I NES OBt O FEMEDEER LTz,
FriZ BB FE(b) TIX, WM DT DK
TR DI R U, R e 2 6P BT ~a)
MIVTIRAND AL TV D, HIERIEFE()
TIE, FNOERE ST MRS SR L, Wil LT
MBI ) PARAE L TWD Z &5
WTED. ARRLY, EEPEORAVTES
WOAE 5 EEEIS CTAMICs sz S
L, EFHINHRDIRIND Z LD, KB
ZaefMT L5 LT, ABRBEWRICEDELD
AR O FEEAIR & Bl 70 E OWER N K
VY T ~DICHAPHFEND.
BE W
[1] D. Koyama, K. Nakamura, [EEE Trans.
Ultrason. Ferroelect. Freq. Contr., 57, 1152,
(2010).
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Acoustic Ghost Diffraction-Interference in Time Domain
RAHE - MEAARFEH ', AAERBEXL? AREFE'A # £22 FE T2
College of Arts and Sci.! and Grad. School of Arts and Sci.?, UTokyo at Komaba
Hiroka Otomo'?, Ryota Keyaki? and Susumu Fukatsu'-?
E-mail: otomo-hirokall2@g.ecc.u-tokyo.ac.jp

T—RA M4 X—=Y 2 (Ghost Imaging) &, #IHAMHREZ FHWTXHSR & OMEEAER % Licgz Ik
RS 2 TH 5. BFIE - HHEMEREXI R0 2 REHEBEZERIC, XFr BT, |
T, AFERBTT IR 74 /) VRERNEICEDZEX ) T 4 DEENAALNTE 2. 2h
THAEF P OEFREZEET 74/ ik, GLICHEMOEE# LTHENEZ Y005 3.
B, RO B2 GI 23RiE X /223, 2 — 2 MEdT (Ghost Diffraction) (Z1Z5E1THI2 220,
ZF ZTAMETIE, BHEZEMOBEREZHWT, ZORMFX A > DOEE GD OYFEEICHAL.

GD OABEF 2 ETICLZ _EHAY v b 1 EFTFHOBMICH D2, X (a) DFFR_EZ Y v b
[E3F D22 R A 4 > DFELE 3 2R R X 4 > RIcEE L. GD ICHED s, BifHe — b
(Q) OERBHIZE L CERI . —F, BROEEIIEBPERTCE# L 72, 40 kHz O HJH
(E) e=A4 27 (R) XY 7HEE B mm ¢) D7 —F ¥y &I mEH - S EROMBICB VT
Arduino BV ZFEAED (DG), ERBEIERES (AWG) 2 PC 226l L7z (K (a) #ifz).
O, BT — 2 BEET - X TEBET2a Y a7 —>aF1 GD OAFRERHLE. K (b)
X, B (W) #REIRRICHRET 2 — MEED 2D ~ v FTH 5. MK (1) ZEET 2 & A
B ) OB, B R X A > OFEa— 2 Mol - TSR TE 2. Zoft, TR
HAMEE DIREIZ B U CANTHHE 7 V —REFHE L a b — L v AHIOBEEC K L7z (K (c)).

AREFZE D&, JSPS BHFE JP21H05585, JP23H04130, JP23H01865 %5213 TfibiLsz.

[1] Y. Tuan, H. Ge, X. -J. Zhang et al., Phys. Rev. Applied 13, 064044 (2020).
[2] Y. O-oka and S. Fukatsu, Phys. Rev. A 110, 063505 (2024).
[3] H. Otomo, R. Keyaki and S. Fukatsu, J. Phys. Soc. Jpn. 94, 063401 (2025).
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(c) BRI 32 7 U > & L FFET S HAIREE.
(a) Acoustic TGD setup. (b) Detection time vs ultrasound frequency (upper) and its cutaway
profile (lower). (c¢) (Upper) Diffraction fringes; (lower) signed visibility vs time window width.
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Acoustic Interaction-Free Imaging
RAHE - MEAARFEH ', AAERBEXL? AREFE'A # £22 FE T2
College of Arts and Sci.! and Grad. School of Arts and Sci.?, UTokyo at Komaba
Hiroka Otomo'?, Ryota Keyaki? and Susumu Fukatsu'-?
E-mail: otomo-hirokall2@g.ecc.u-tokyo.ac.jp

HEERDRNA X =2 v 7%, MREEHZERZ Z 272 A ATRERBIEE (Interaction-Free
Measurement)! 2FHTH 5. AHFFETIE, ZO IFM OEEE EERICINEL, BHEEEHWT
VIR R ATz, BERA XA =Y V70, HHER LR WEEBIC S RRETH D, ERNA
X =DV IREEY OIFEME R CEHHTEMI LTS, LirL, ZhSIERENICK
FIRHELICE 725 2 KEOBIAITH 2720, HEHEBERS &R OMEERANRAIRTH L. &
AW TFHROZAE B3 2 IFM & Hviug, @5 RERE 2 5 NRICH 2 7o 0 i 72
MROBHP, ¥y T—a YREOHE, RKIEEE 6NN EHE NEIE S BHgHZZ I
B pEEOMMR Y, RHFIKEELBEERA X -2y 72T E 2R F LT 5.

AR TIRET 2 IFM OFEERTIE, 1 EFTHOSTEMLREDZ,L SMRERELT 5.
(a) DX 51240 kHz H DAY —H —% Arduino LAEEEEREREZHVTPCHIEIL, <41~
THh o 72 BEEE% Arduino ZRHTHRERIE L. 7K - Al EH T 2 I ERO SRR
EAR=Y Y ITREOIHAHRA T v b DZE T T R MR ORI FRER S B W TS L .

(b) ZBREHELMII L 2B ONETE () 7V v P02 —>Ths. 7R ME
BIZA X =D IR BERFEATE 2 TRE—VIRDBIFNCZEL T 2 GR). & AR
R—=2 7)) V7o REE D THERMBBEEOHEAIBI SN 2. 24Uk, FHOBBICHR
ZHAT S L THEROERGDOEICBT 255D EVOEMAIRD AWV FEEFNIIZSR
REOBEEROAPBHEINE Z L) ZEKL, G IFM OMFFEE2EOT 2 EBRHERTH 5.
IhE 2ETTWH 2 ICHARL Z e TIEBH T 4/ VIC& B A X =Y Y TORBEPIREIN .

ARIFFED—ERIE, JSPS BHFE JP21H05585, JP23H04130, JP23H01865 %521F CTfThh iz,

[1] A.G. White et al., PRA 58, 605 (1998).  [2] H. Otomo et al., JPSJ 94, 063401 (2025).
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(a) Acoustic IFM setup. (b) Interferencefringes patterns. Note the sudden jump upon object insertion (arrow).
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Design Method of Acoustic Carpet Cloaks
for Hiding Larger Objects than the Wavelength
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Kagoshima Univ., “Haruka Ueno, Tsutomu Nagayama, Seiji Fukushima, Toshio Watanabe
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1. (ICBI
BE—_y hru—7 X, Vil LIZENNIZEREED, TS EILTOR W EE IS H
ST LT E LR UG 2855 2 & T, MIREE» 6 R A 70 < T 5 ISR EY ~
YD LThD. BMEEFOMSICES S FENZII LD, e RBEIFENERSATY
L0, ZL OGEITFEBRMEORBENOE LY /NS BIK LR Z N TE RN eV )RS
Mool R TIE, 1| WOTBEERE A A2 EBRIE IS 2 EHERI A HIRICEA L, HE
E O RELRMKEZREDEE—y M7 o— 7 ORERZ AT
2. RARABIUHER LIZEEI—Xy A e—7
B 1 (R B BERISEAT L EHED
BRI, FROBEBIIIED 2p, &S h,
FETE OSSN 4 OFEH—y A7 a—

2 EFL, | KBS X o TRk as e = o
fESnTno. 22T, BEI—"y b — 1 | ROLESRES A A TR EE,
70ZxE LTy by FR~FHECEmE) . gésgfggéééi
BAST 5 LEELD. b LERICED “\\ - 3333385"ge000
FTREAEZ (x, ) = (&p, ) EDOZ QM) & — §§§§§§%§ﬁhﬁgggégg%£
AT L ATENE, T =0 bOK D ENJRENY an N .

RAEABETX S, 2L, 1 IR ERIE O
BE () ZREDBIRDIITHERTE 5.

B2 AR LB —_y b rma—7.

V2h
Shd*
ZIT, V22 o EHAFR T2, ROICHESE, 20K 5 ITEN 08 mm D 1 RITI TV

FENE I ARG CRIL N 22K, K ’é MR 2 FAWTHEED —Ly b7 a—7 2R LTz, %]

T A—HIIEBMEEBE L TR, R — SEE R AR CTHERT A2 EEBEL TN D.

LEED

BRI BT HRFHEEZFTWHICEAL, BRIV RERYAREZEELIEEI—Xy hru—7
ERERR LT, BETIE, VIal—va ryBLOEESMHEDOREFIZOWTHRT FETHD.
BESCHR:[1] S. A. Cummer, et al., New J. Phys., vol. 9, no. 45, pp. 1-8, Mar. 2007. [2] Y. Sonoda, et al., in

I(x) = (D

2022 Asia-Pacific Microwave Conference (APMC), Dec. 2022, pp. 76-78.
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Two Types of Rhombic Unit Cell Structures for Acoustic Topological Waveguides
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Kagoshima Univ., “Hinata Nagayo, Tsutomu Nagayama, Seiji Fukushima, Toshio Watanabe

E-mail: k1892410@kadai.jp

1. XU

AR, #2030 R TR IR A LW EEE b AR m O VRN H S, IR
T ZADEBDPHFRFISNTOD[1]. Fox 1R FERE ORISR, [F— OB H N F¥y
T HFFHLRNE AR e =08 % 2 O BALE UAEE & BERRICERE FTREZR B E T L [2]
ERELTVDD, BAEMREEIIRRF TOH-7Z. AT, BIRETAVORMELZEBRL S 5
2RO EHEARIE 2R L, BB R E 2 3R L CBlRE I L O R L i3 5.
2. BBETIEWHEM MBS

B 12T TV [2]38 L OMREE T 5 HENE I K
IZ & B WAL AR IE(R AR, H:ER)ERT.
AlEl, BT BLO2 ORIEEENE Zo:Zn=1:2
BLOUBI = Bl ITRRTEL, ZORMBLOFES
HEZBEL TY—2 1 B2 OFFHEZ wi =
8mm, w,=4mm, BILWNL=L= Ad2=12.5mm
& L7z, WETIE, RIS OB RE SR E %
EAEAATICZ D FR L, Blaml i 2. L\
3. BB Model 27272 7
BB O R R A 2 0RO )
RO, TREHEEITH R & R OB I JE
BN RX v v T HBROZ N5, 72720, P

Ul
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NIV SE AV ' SERRAL VA 3

12

0
AT E— FAEEL, BN Ry v 7h 54
ECPREED, AF—2 2D wmBERmEThE | %

A3 mm F K T6.5 mm (SHFE L7z, X 2 (ZIXFHIER O : z 2 Pattom2 -
REFLUTHY, REMEOREEC Y FE vy 70

. . k,AlziA=7t ey k4£=0&. kxA;(=nk)AI\;[=n
TAE 589 005 8.84kHz T—E L TCWABZ ENRTND. kAd=7  — A =0 lodd—0 kad=x
0~7
4. £L® B2 JEEHO R O FHRRE 3L

N\ T VR B ORE R A B 2 O BB IS 2R R L, W7 v oiatick
DWTRFHMAEZRIE Lz, T En 0 BB R 2 515 L2, Bim oW RN G o,
AN T D720 TR EN Y FE Y v 72 B 51 BSEONL 2 R mhoT-.
£ 3CHR:[1] Y. Nii and Y. Onose, Phys. Rev. Applied, Jan. 2023. [2] T. Nagayama, EuMC 2024, Sep. 2024.
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Evaluation of age-related carotid pulse waveform measured by a piezoelectric sensor
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Evaluation of shear stress near the wall of a cerebral artery model with stenosis
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Fig.1 Experimental system used.
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