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Learning of difficult combination of capacitors using a bread board
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T3RF v ZRVERFAREERRICE T 5RBHARAETIVORE

Proposal of the Model for the Use of Heating Agents

in Radiation Education Plastics Experiments

sEB=% °@WE B/E | —F,

AR 8=, N 2728

NIT (KOSEN) Maizuru, °Soma Ichiba, Ippei Ishikawa, Shuji Kiyohara, Atsushi Utsumi

E-mail: a0492@g.maizuru-ct.ac.jp

1. I

AMFFEE T, BRSO —TETH 5
PADC (Poly Allyl Diglycol Carbonate) 77 A F
v 7 OB ETIEEZRREL T D
V. ZOHBHEOFHILBRTIES T AF v
T EENT Dy F U T TRERPULETHD. 3k
FHEOT Yy F o7 TIE, HAaryall kb ks
fitt I U 7z i P Mg BRI D Wb 24T 9 2
B +CEENLETH S, mis AN
TR 2 mim A2 3 DRI X AT L 21T 9 7291,
HELBETH D . £ D7 OARMSE TITFEEA
ZRMT D2 L TEHREEMN LRWERET
AR L, fEBRME 2 AR L 72 EBRTFIEOB %
ZiTo7.

2. ERFHEOWE

HASH BRI OFRET 2% 551, FEFIE L
T, MROERREMRKOT VI =T L&
L, REBHANL, KIS b Y o DKV 266 H
L7z, BEFANL, 7V =v )R EAERIR
# 2:1 OFIGTRA Lz, BEBANY, Rk
N U T B IKIZERAR S 3.0 wt% D JREE T T
U 7 BOKIEIE 2B L7, Table 1 [ ZHEEATH
ERBUFOBRIMEZ R . £OREAHT
NaOHaq 30 wt% D T v F o ViR Z ied 5 77
EEBEF L. =y F o VRO I EEE &
REIMERE T~ 2 72012, 81 A T 1 — L OARIRA
A LT, FREEINC K DRI SR O Wi %

05 < 72 ORI R BRI SR I B A3k E L, BB
IZFBEKN 2 AT AT v L ANy A RE L
7.

Table 1 Amount of Thermogenic substance and
Thermogenic auxiliary solution added

Aluminum (g) 20
Calcium oxide (g) 10
Sodium carbonate (g) 2.7
Water (g) 87.3
3. EBRRROMUE

R E RN ey F 7% 30 p{Tol b
A, R AHEER T L =y Ty ME
YR 16 pm Th o7z, Ko THAICBERgEE
THIAIFTRE TH v, HEFI ZFIH L7 ERET
NINENTEH D Z &R S LTz, Lo LIRIE
BERNIBOEZ DRI TH D720, B H LEE
EFDICEETONERH S

BEE AMFRIIEWIE S C (24K06401) O
B EZ -0 TH 5.

BE R
1) A—F, EREZ, By 2 w6l
6T 27T72F v 7 MR 8E S
EORE”, JSHMELEE, Vol40, No.2,
pp.101-106, (2016.12).
2) BRASHWGIEL S EBIAL Zha R Lz
FEEAFs T OB » 7, RFETFES 5648068
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ZNBRREAREICL IBHARBER77XF v 7 DR

Development of Plastics for Radiation Education by UV Surface Modification
BBE%, CEEE Bin B —F BR 8=, NiE FE
NIT (KOSEN) Maizuru, °Satoshi Kondo, Ippei Ishikawa, Shuji Kiyohara, Atsushi Utsumi
E-mail: s9111@g.maizuru-ct.ac.jp

[IXT®IZ]  HEHHEBEIL, BEOMBESEM AN RECL VBB LN ERELE 2> T
W5, F T, ARSI REEME %R T & D PADC (Poly Allyl Diglycool Carbnate) ~7°Z A 5
v 7 DRI EIT> TS, L)L, PADC 7T AT v 7 AW EBRIZREEMNR N D Z &0, =y
FUTICBWTEDZROR D Lo RZH L. £ 2T, RBFFETIEL PADC (2 UV % B
5 ETRERBE T, v F v 7 OREREE, B oA &HIBI OV TRA T

[EBRAEE]  AEOATHIZE VT UV B L 5 PADC OEHKEEZITH &, =y F L 7l

JEAEMTE D LRI TS, Figl IZEIMERESEZIT O 77 AT v 7 BETREZRT.

Y [S=———)
QQ@ P N ) [>§[>e[> /NN
oL ==\ |=
-
Material Mixing Defoaming Pouring Heating Mold Release UV Exposure Completion

Fig.1 Process of plastic manufacturing with UV surface modification
S BITABIFETIL, MEHEG OB T, HAZRIEAIZMUNERINT S 2 & T, I o
BaRABTe, WML e LT 5 L, faPESRY, BT R 2 s ns.
[ZBR L ERER] UV BT, JRERK 1.3mWiem? &L R A EICB W TIRE Lz, =y F
T A, KEEET R U U AKEER 30wt% A A b 7Rk R A X —F & HWT 90°C—E T 10
ST, Fig2 1o, EBRfERE T,

HAHEEIEAIE Fe ¥ 23N L 72 PADC = ii g N
TIEAY 100 (IR FE 00 PR 23 00 B & Eliﬁ [ = g B u
7polo. EARERIEAID LN PADC (2 § 8 Om N .
UV % 11 BREBRE L7 & & L L7235 % 6 N W Hydroquinone PADC
A, Ty Ty MR (B O AR5 E ; ©Normal PADC Maximum

0

T L5 EDORE ST, 2T XD, 0 10 20 30 40 50 60 70 80 90 100
T F 7 OWRFHIESE, B o4k H I UV Exposure Time[h]

MAAEND. Fig.2 Etch pit diameter depending on UV exposure time

WEE AFICIIRE JE C (24K06401) DBIFAZ I 72D THD.
2ECHE 1) Ippei Ishikawa, Atsushi Kimoto, Shuji Kiyohara, “Development of UV-Irradiated PADC
and Improvement of Etching for Reducing Experimental Time”, Materials, Vol. 16(15) , 5413 (2023)
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Spin On Glass ZAWV-HBHRDOE L\ pn IES T /31 R{ER

Fabrication of p-n junction device with high educational effect by using Spin On Glass

B TRESEEMER ', B/ T, FFII 21
National Institute of Technology, Kushiro College !, ° N. Kobayashi!, S. Idogawa!
E-mail: s240708@kushiro.kosen-ac.jp

[XCHIZ: PR T S ZDOMERITIE, — KIS < OEFBETRE L L= L, LRk
DEWAAREREHHT D, 207D, FREBFO B L L TREERT A R E2ERT 5
TLEFHELL, BACRERCETRETITADSER DS, ORI T, WAEO®
WEEE & o RO IR 7 P8R T N AVERLZ F2819° 5 7212, Spin On Glass(SOG)IZ
LD p b n B R—/32 MZ XD pn #HEATER(Z A A — R)OIER IR 21T > 72.
EBRER: 7\ AOER TR % Fig.1 12577, 20X20[mm]f D Si & ¥eid#, 1000[°C]T
1 RFE Y = v Mgk Z24T 9 (Fig.1(a)). IRISEIILH D 72 OER{EEZ Buffered HF(BHF)IZ & V) 6
SYBT B(Figl(b). AL a—#—%HT SOG Al&z®fiL, EREFMIFOERSTT
1150[°C], 2 BEHIBVIEHAZAT 9 (Fig.1(c)). MBICRmMOMLIEAZRE L, HERFECEID T
X = LEMETZT % (Fig1(d). £ 72, FBIRIZZNEp i F— <0 Mi3A v # (B)
ZHWV, nfl F—_0 MY P)EHW .

BELI=TINA RO 1ERL L7z pn #2441 A — FOEF-BEREZ Fig. 2 [ORT. p B
Hid 72 & N n BURHIIZ W T h, NETT M2 HUIN L 723561249 0.57[V] Tl AN i Les
D, WIFEEZ L 7258 X ER S TR R WD sl T & 7.

F7o, XA A — ROBGRFREAL Y BAAGREARD D &, Sipn #EEOBEED 1~2 LY
HLREVEER ST, ZHUE, T3 ZADORERRBNRZ N L 2R L TWDHD, Riff%EDH
B, BBEDROBENERT S, ZOERTH D728, Fig.2 L0 XA 4 — FOFEARFEM
R TET A ZADOIERTZ TV D T2 ORMER N EE X 5.

235 3Lk
Q) MR=Y &, BFRFE], RRERNLE AN e ETE SRR, 55 4 & (2001)
Si0, 20
(a) - |
Si Si o n dopant
OXIDATION 15
MASK — J— 0O p dopant
(b) g ' Si E ]
8
— 5 57
y = °
©) | S
Spin On Glass DIFFUSION 0
-5 . | .
(d) si - -1.0 —0.5 0.0 05 10
Al ELECTORODE Voltage [V]
Fig. 1. Fabrication of p-n junctions by SOG. Fig. 2. V-l characteristics.

© 2024%F [CRAYEER 01-029 1
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BRABSNRRIZE S S| FEFRHBF[OMER

Fabrication of Si-semiconductor detectors for natural radiation sources

SR IEEFEFMER !, @)/ T/, HFI &2z
National Institute of Technology, Kushiro College !, ° N. Kobayashi!, S. Idogawa!
E-mail: s240708@kushiro.kosen-ac.jp

[XCHIZ: FEFFAE, FHMAE U TR TEEZ, SRR B8R T S 2 DB
PITON TS, LinL, —fROFEERT A RV SN TE 72 Si -8RI U R oo 58
2L 0 BRI EBN S AT DR Z A LTS, ORI LT, TSk
BEUA RN R o THEHIAT 35 Z & CHNTRBOME LT\ 5. £z, Mtk
Rl 2%, SRR 2R U7 KRR 217 9 2 & TT 31 A0 FeS b 2 Bl42
T 5. EDDOEDOWMRETT NA AFREFHIAZ —BE L TITH Z &3 LV, RF5E
TUX, PEET A R DA EE 2R TS SRR &2 LT 25728, B IRBUEFRIR
(BV T L40) ZHNTZT 4 MEA A — ROPERRHEROERL AT 5 7.
TINARREHERE: G5 L7774 A A — FoWrEE#EEL Fig. 1 (IORT. 74 hEA A
— RofEEE, 20X 20[mm?]f8 @D Si AR~ Spin On Glass(SOG)IZ L 5 AP ILHIZ LV Tk
L7z, ERUIZENETNELEFRHLA T T, p B F— 0 MOEE UEB)E 2 B, n++H K—30
MZIZY (P % 3 B, 1150[CICEMEE 24T~ 7-.
BUELI=T A ADFHE: 1FR L7=7 + N & A A — ROER-EBELFHEE Fig. 2 127, fERL
727 4 A A — ROFFEIISI D EN O EIEN 0.55[V]ER Lz, E£lz, XA 43— RO
L 0 AL 3.68 TH Y, AIELOBMKIC L2 EEN AR L. Fo, B
% DT HARBE BRI X D OB A AT e 2a—7IC X g L.
HEE: AR A IR AM ERF LD EZZ T b D Th S,
(1) BB, BRFFIER,” 8 AR K 2 U BRI E”, RADIOISOTOPES, voll5, No.6,
pp.393-404(1966)
(2) /MR, 7 P RRHER” , RADIOISOTOPES, vol.13, No.4, pp.323-328(1964)

Al electrode 12 -
| | lu-
P : B,0; o

E
E B
SABSTRATE 5 4l
Si-n .

. : : : : : : :
=100 -0.7% -0.50 -0.25 000 025 050 075 100
Voltage [V]

Fig. 1. Cross-section schematic of photodiode. Fig. 2. VI characteristics.
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SESSEICAMEFAUTPMARS BRTRE (2024 KEAVEEI2RBHEAVFMY)

MOD i%IZ & % BSCCO/n Y BEATOHEEDOHE
Prototyping of BSCCO/n-type semiconductor heterojunction using MOD method
MUBE Ol ¥ FH KEFL ER BAL #8 FH!

NIT, Oyama College?, °Yasuyuki Yamada?, Hiromu Kasai!, Masato Nobushima?, Shu Ikura!

E-mail: yyamada@oyama-ct.ac.jp

BAREAREERA~T 0B 51E, v a v MR A pn A LA LT2GE, a2 tn g
MaRTZENTREND. £, = v 7HEMOIBR S F ¥ U 7 2 8IKITIEAT HDIZHE
BB 2 RI2 L, BlAITEBIEARE LI pn #E8 2 FT 258 ICEEREN L 2D, wWTho
BEb, BTErOHHEOBLEG 1 FEOBRERD FIZ p AL n BIOM 5 D8R R A
TERC &, HIRAERL) RGN T F TR AR SR FIETITA 2 F R Ea Th 5.
ZNETICHBAR SR (MOD) EIC X % BixSrCaCuy0s.s (BSCCO) DIERI1]E 7 = fgr v
F U T L B E/ME 75um O 7Y D OER2IZ KB LT 5 1EDy, BSCCO,/p B8R~ T 1
Pt &L LT, BSCCO/CuO 28 DIE- ATV, RAFRA—I v 7 Hfil 00 Z L 2R L TV D
[3]. AMFFETIE, MOD 1£IZ K 5 BSCCO,/n BINERAT m#£8 DIERORAZ OV THET 5.

FF, nBEARE LT ZnO, NbOx DR & FetEaAfi 21T > 7=. ZnO, NbOx D455 oD Bk (=
1, (RmEME L eaT o Zn-0 JFOEHARK (Zn-05), Nb-O JFUEHAE (Nb-05) % v /-, fE)H
EMUE, HA X 10X10X0.5 mm OB RFEUEFT LA 584 Z 2 it (Labo-USQ) Th 5. D
AV a— MIX, A 7Aoo A a—4— (ASC-300) % 2. BVLELZHRR)T > 7
YHD~ 7 VIFE (KDF-P70) 12X W T-72. Zn0O, NbOyx D% 412 H 0 BAILELIR FE D #G[H 1T, 800
~1000°C# L U 600 ~ 1000°C DA & L, FRPHXUIZL Oz, Air, Ar D 3FEFTIT o7z, BULERIRR 1T
1 R & Lz, fERLZ2EIRICOWT, ZEZ2RELTH YT ey MIRHAN FEy v
DRI 24T - 72 =R O M E R WR) B B ERT S o0 SR 44 AT 40 6O BERE UVmINi-1240 2 7z,

2y Fay MLy REy v 72 HEE Table 1. Bandgap of ZnO thin films.
L7fiia 1, #2105 Zn0 1250 T, |enperarns

temperature [°C]

WTFINOFEMIZEBWTE 3.2~33eV &2 o 2 800 32 3.3 33

0, Air Ar

J7, NBO IZ OV TIFRBHZ L B IX b o E R E 200 3233 33 32-33
<, A%IEMAMAENLETHS. BSCCO L0 0 - 33 32
1000 32 32 32

PG ORI EOMOFEROFEIC OV T, Y

© 2024%F [SRYEES

H#RETOTETHD. Table 2. Bandgap of NbO thin films.
S E Tk Annealmgﬂ o, Air Ar
[1] Y. Yamada, T. Kato, T. Ishibashi, T. Okamoto, and N. Mori, | temperature [*C] :
AIP Advances 8, 015101 (2018), Y. Yamada, N. Mori, T. 600 3.8~42 42 3.8~43
Atsumi, T. Kato, T. Ishibashi, Physics Procedia 65, 165
(2015) 700 3.7~4.1 4.0 3.7~4.2
[2] Y. Yamada, T. Okamoto, Journal of Physics: Conference
Series 1590, 012046 (2020) 800 34~39 4.0 3.3~40
[3] Wi 5, B BN, 8 FHW, B K, 2023
AF 1 84 [ L AT Y, 20a-C401-3, 900 34-39 +0 34-39
FEASER —MED 3 2 & AV T A 1000 3.5-3.9 4.1 34~39
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HR/BRIEEFEEVATLICE BN OIVLELVNST OV LEESE
FA 18 D 7k 3 1 18 14 BT
Evaluation of Hydrogen Permeability Properties of Palladium and Palladium-Based Alloy Cylinders

Using a Gas/Electrochemical Composite System
FEXKBRI!, OMOhg @A, [RA %', AH ~NLL—FEX!
Tokai Univ.!, °(M1C)Hiroto Ogura', Makoto Harada', Helmut Takahiro Uchida'

E-mail: helmutuchida@tokai.ac.jp

MR OPIETRALA =RV F— 1 THRTH H[1]. BARIZIBVTIE 2019 FEREE TES~O
T RILFX—RIFRIT 883 % LAV KA /R L TEV[1], =R —OiBRIEZECTZ LR X
X —LZRREE EOBA L VRO LN TWE. ZOFTEREAMIN/NES SRR L —
D—oL L TR SNDHKRFEZRLF—ITOUNT, BUFIE 2050 4F F TR 2,000 17 k> DO7KE
A% BRRICBITCTRY, —MoKFEABEL LTI TICEMESN TSR] LirL, TOK
IS NS T CIE @l B K SR D22l TLE L I USRI OMENL AR AR Th 5. )

[ A 5 50 IR R ORI /KR IZ1E 99.9999 %Lk E DM AR H LS. il LA IZ 1%
PSA VLR EOBHDFEN S5 b DD, SR OKFEFIRE L A5 FIEBIAET H[3.4]. KR,
JREOGH EFFEND A T L U T 7 2 = I OIRZ LT KBREBREA VS, ~T Y
UL EEDOEETTEEMERERANTOKBEIHUZOWTIE, KL < DIEITHIENTHI TN
%[5-8]. KFHIMRIE L U CIXBIUE, /37 ¥ A(P)B L IZEDAEBDIEN A < FIFH STV 5[9].
FriZ Pd EHY(Ag)DE®IEIT Pd ICHATEWGEMEZ RS Z L8l S TWVS[10]. [,
Ag ZIRINT 5 2 LI X 2 ETRTRILOM, KFEEAZ LD \ERIRIZREPE, diltk & FRFIC
EOIAMEZ R 2 L HiESITVD[9,11].

ARBFFETIE, MR Pd b2 W ToKRdiat s A7 Az Lz, £ 100 mm, [EAE 3.0
mm, J£& 0.2 mm @ Pd FIfEHLE 99.95 at.%) DR ZHIH L7 [E /) OKET A THIZ L, %
BRSO BEMRRRI P S 7. FfESRICET 2 IRIRE 2 HIE9 5 2 LT, Hix2iE
BEAT T CORFE OFM B 2504 L7, Fig. 1ITBAENCIFRH ¢ [s], #E8lC =0 CHIE L7 EMF
KTy UVEZoy FLELDOTHS. REICEBWTKRENZAEZEALIZSE, 41 L
Zﬁgwsk%Wéh\:n%ﬁﬁbtﬁ%ym¢®m$%ﬁ%ﬁmD=mxmwm%k%%

7=300.15K

0.2

EMF Potential, U(vs. Ag/AgCI (sat.)) [V]

-05 1 L L 1 1
0 500 1000 1500 2000 2500

Time, £ [s]

Fig. 1 Time evolution of the measured EMF values at the output side (electrolyte side) of the hydrogen
permeation experiment in the outward direction using a Pd tube sample with hydrogen gas inside (H>
gas was introduced into the tube at time indicated by the arrow).

N RFEEEER XL —JF, [T 3 FEX AL - CEHTLIERBE H],
https://www.enecho.meti.go.jp/about/whitepaper/2022/pdf/whitepaper2022_all.pdf, = H:2023 4-6 A 25 H

[2] NEIE, [KFEEARIELE)], https:/www.meti.go.jp/shingikai/enecho/shoene_shinene/suiso_seisaku/pdf/20230606_2.pdf, £ &
H:20234 6 H25H

[3] i Wl—, [37 V0 AE&BIEC X5 EilE KR HEL AL FEROS~DRM], FTo b, 50, (2011), 11-18.

[4] F4 —&, [ENEBRAIEPSA N & 50 A5HEEGN], £4% 43, (2000), 1088-1093.

[S]1 M. Auinger et al., Int. J. Hydrogen Energy, 48, (2023), 34454-34462.

[6]J. Crank, “THE MATHEMATICS OF DIFFUSION SECOND EDITION”, (1975), CLARENDON PRESS.

[7]1 R.C. Frank and J.E. Thomas, Jr., J. Phys. Chem. Solids, 16, (1960), 144-151.

[8] A. Van Wieringen and N. Warmoltz, Physica, 22, (1956), 849-865.

[9] B. Sharma and J. Kim, “Pd/Ag alloy as an application for hydrogen sensing”, Int. J. Hydrogen Energy, 42, (2017), 25446-25452.

[10] H. Amandusson ef al., “Hydrogen permeation through surface modified Pd and PdAg membranes”, J. Membr. Sci., 193, (2001), 35-47.
[11] 80K RS D, [Pd-Ag AENEOKIFBABICIT 2 Fr AV ZRIBE KM &L AKFOLFERT vy MITEESiRbT], HAE
JEFELEE 81, (2017), 327-334.
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BEEADOFHEEAFERIVSY FTo—T
Non-Destructive Soft Electric Contact Probe for Ultra-thin Films and Fragile Specimens
MHRE L HEREL UK OFK EF L /MR TR /L FT°2
NIMS?, NIT-Suzuka?, Univ. Yamanashi® °Michiko Yoshitake?!, Kaori Omata®2, Hideyuki

Kanematsu?

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

AFM (TR W TIEIEIIE & 772 STV D MR IEHEEOE ) 2, AFM D X 5 Z20kE% 72 1l
HELUICERCTHETE 27 —7%0% - fafHb L, ¥y A XIonTiEdcichiiksnTn
b, ZOYTZ hTu—TERNWD L, MEWME A RES PICERSERESCEERN AT 2 &
MTE, AL VEMIZET 2 & AERBIRTEINTIZIEVIAALTLE S SAM FERR—F 72
BT b A B 2SN B IZ I V AT e DAL R, Fig. LICEE X 22 4 XD Y 7 v 7' —T7 D4}
BlEEL R, TRO T 10— — Tl HE OFHRIREH & 2 L CORUE FIRBR 3G & e > T D,

BRANCEAL L TV D Z —EICROLER S 5 BEBXIAENER EORERIC, 2427 b
JE#Z L SHTHEMEEIRT-ND T o —T ORI ONT, L—HF—U V7 TF7 ¢ —%HWn
7o 6 DRGE S ORET AT o 72, Fig2 3mSR CER L Pt 7 o —T DFRTH L, VY 7
77 4 —IC R DFEORAE, BHANEM, AL R28BOBHEMAFEY OL YA b MIC
7o TRV HMEE > ELABHIIFLAT 20038 LV ETHD, LYA MBS Au PEERICRD
BV T ARRE IR UAHT CTHER L 2 2 82 BRICT 2 (TRER) Z LT, O A fRR
L7= (Fig.3),

c) 100pum

6¢ - 101.9um
(b) i o o

Wire diameter

¥ ' 1mm

|

| .
ik Fig. 3 Glass hole(a) and probe with convex
Fig. 1 Various types of soft probes. made by the glass.

Table Conditions of laser lithograph and quality of resulting probes.

Vacuum Dry Pre-Bake Pre-Bake + Post-Bake  Pre-Bake + Post-Hard-Bake
@70 pm Good good good black
@50 pm bad good good black
©30 pm bad better than bad good or better than bad black

© 20245 [CHMIEES 01-033 1
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TA4HALU X ELTOEBMBEO S EEBITEDRE
Measurement of Light-Focusing Properties and
Refractive Index of Yeast Cell as a Microlens

'"BEIKOFCYA4/A70tR “MABRE'
Tokyo Institute of Technology
°Akihiro Matsutani'

E-mail: matsutani.a.aa@m.titech.ac.jp

HAFICHWTERE W) DD TREANLRLTH 5, BkELZ b OEED I T 72K T
Zo Xl ThH b, ZOMROKFEICHNE YL, ZORINOMHTIFENRIPBIEIND X
I ICHAROHIROYMKIINAET N4 R L COREEZIRA L T 2, EYHRoBRIMIE I A
770X 7N T Tl e K MAEYOMILIC S % <, SV EERED BRICEWTZIR © B B4
VT NMEYITH D, BRI O BEMEREI S P, FEF Ao Mms L v X L ERE L Tt
PR E N2 HRPBIEL, OBRONFEM~DIEMEE 272, LA L, BEEE pm OFRIK
DWAEYMIEEZ L v X e L CZ OREERE R % L 72611
B AERG, DI, w4700y e LCOREHIIE  (a) Visible light image
DESERHE & JEITER 2 WE L 20 TG T 5,

JRITEROBE ST, FEE L —3 (R 670nm) © =
U A= P RERRGEBHGE B X ¢ TNy 7 7 4 —H ADFRE
it (BFL) %#MIE L, SAElomhEEREL & oFH & & \

PN R Z KD 2 L vy ERTEEH W, £3, Z

DITETDIEFTROMED A EZ Y7 74 T DR —L LV 5

REMCTHIE L2 & 22, A ORI & 7% o R %
(1.75) »MF 60, EETEOZYEBHGEES iz, RIC,

WD F 74 4 —2 F ZFWCRKIC BFL oK 2%

L7ze FIAA—AMIKFTHBHIETATIAFAT TR

R T L CRAPClizEE ¢/, K1 (a)& 1 (b) IR

ML DN EBARERR & A K v P &R T, HIEICIE 100

fEoNPL v X (NA0.75) % 7z, BERHARE O B 2 K

v YA XN BB EZ R LRF L v XFREEZ D C
b5, WIE X N BERHEO BFL 1% 3.7~3.8 pm T

BHolr, REBOERHIFR—LL VXL W) XD ITEWEY

LY XK TH 5 70, midhi o R4 %2 SEM T HE A _
574 v T4 Y /I E DEE L, K1 ()1 SEM {4 & i

HBED T 4 v T 4 v M AR, R o di e

3H 3 pm TH Y, b OHEEEE L v XDRIC

W3 2 L RT3 1.34~1.35 & HAiED i, BER Fig. 1 Optical microscope. a.md SEM

. images of yeast cells: (a) visible light,

iz v X e LCoRIFARERREEEZ S 22 b, K (b) focused image of semiconductor

FHM OMICBUNEEET L Lo A cx 3, 4 laser light, (¢) SEM image and radius

W% 13 JSPS RHFE JP24K06352 DRI A % 7= b oo, O curvatre

Yeast cells —

5um
e

© 2024%F [CRAYEER 01-034 1
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T4A S DREIRB B E LD &

Relationship between Frequency Response and Bridge in Viola

RRIFXKE ONRARE
Tokyo Institute of Technology °Akihiro Matsutani
E-mail: matsutani.a.aa@m.titech.ac.jp

A AII IR L L COARIciL 2Rk o Tik% i3

LV D Bor ) LCRAIRM S 42 2 & THAR ! u* Bridgela

T, Y7AFY eI aET, Fauel 4k S A e
g L/

ORELA DAL EOMIC DY, WolBhr ] 'y”rw

kIR A 2 B EI->C 0B, 4 KOk VB § L)

I U ISR IR T A % S BHIE OB & K 2 MRS

PeBIC X ) BT, FHRZOBELDAICHR 6

L1, BconTit, 20KEIPEIIC Lo i T — 1
o N . Frequency (Hz)

TEBOEE (REERE) 2380 % 2 L ITRHN @

ICEX KON T 225, FIDIRIRDO DT h7nE &

RBOFEREHEO R RE S NEPRIELAY UL brigemss |
Rz, S, FEOY 4470 S fhy| b L
TEHIEZRAL TV 4+ 7 OO IRDE N & F é 0 /{./\Lv /|\“J ~ J[Ml m “ .
BRI E OBIRIC DL TR L 2 OB T 5. § i Wi
FEBICIE 2003 EHO Y 4 4T EAGEA DG, 35 | LI
C LA RMEERL 2 e, FIRBUSEOREE, 8 o |
A=440 Hz 2 H¥Eic v % o9 R ERCAKL, VE B = S o)
EY TaMGwELZy ey Z2)ic X VEID C %flo Frequency (Hz)
EHOMEIREL, B 5820 cm < 4 2 | ®)
70 O LCHBBOIT L, Bt T Tas s e
KO © 3 OB E I, B Tas 38 Ta & & /M' e
AR TR0 R 54 L B TH 5, § of AN ﬁ%’ =
59 TIId 1259 Ta & F—if & Tl L ROMESRES g % y W‘
BITH 5 L ICEBC D N RN E 2R, 5 T 1!
B0 Tlas CHt, B9 Ta & By 5 & G OB (1 3 il
196Hz) 356, 600 Hz~1 kHz 85, 1~2 kHz %, 2 o SEETEE] 1 |
KHz~5 kHz 4GRS 2 05 B 72 B %R L 7z, Frequency (Hz)
Ey IIId 1 600 Hz~1kHz %, 1~2kHz &, 2kHz~ (©

Fig. 1Frequency response of a viola with three

5 kHz i Chil la & BT E 23 I 75 2 M %718 L different bridges; (a) bridge Ia, (b) bridge
oo TNHDTEDL, ORI L 2HEOHIE (15 () bridge I1Id.

ZHERREZR & AR &N, AREERTHW 73K/ L

Epl i o BZFE LTI, 600 Hz~1 kHz 1 ICEH D E X D&V, 1~2 kHz 4, 2 kHz~5 kHz &7 1 &y
DIERLTIRDE B BEHNZ L EZ DD, RIFEPLEHRBZE~DO e aniTFENTH 2,

[1] A. Matsutani, Jpn. J. Appl. Phys. 41 (2002) 6291. [2] A. Matsutani, Acoust. Sci. & Tech. 44, 3 (2023)
302.
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NAR—SBRDRICKBED KCl KBEADHMHEDOHR

Improvement of the Extraction of Gold into KCI Aqueous Solution with

oM
ce% Bipolar Electrolysis
s THBALEEAEEYR |, THERAYR®

OFIEE BM', WR MFE’

Appl. Chem. & Chem. Eng. Prog. Kogakuin Univ. !, Liberal Arts Kogakuin Univ. ?,

°(M1) Miku Yoshizawa®, Tomohide Takami?

E-mail: bm24051@g.kogakuin.jp, takami@cc.kogakuin.ac.jp

SORIIZEAE WO EKIZEMTHLHT-0, EREMEOTIZEEZLZRITEINT 5 HED
=
Fe,

BAFE N BRI D 43 B THIRF ST D ARAFSE Tl RIE(AC) A R —7F

Ry iR & VLT,

FRLIE A WTICEFFEEM ) DL RIT 5 FIEOWR AT 7,

[Fram )R 1 B3/ 48 mg D& E £
NTERY . HARTHERE S LD 68
Ban d N T b&zEINT 5 2 LA TEIE,
80 (EHAY D& fFEON D Z LIZRD[1],
B O - [EIISIEEKRMEH S5 [2]
B, ERKITEY R OEICHRE S\ D,

—J7, Fex ODWFREETIZ, TAAIANTA R
RMFKOEMREHND Z L TREEHTED
T L ERRWHILBL AR & DA ED
B2 I, KClL KK & BREHnWs Z
LIZ X o TEERINT 5 T7iEZ BT LTZ[4],
£ T AR T, BIERR LD DIl T o7
TEEWRIZOWTERET 5,

[EBR] X 1 ICEEE OB 27w d, ABFET
LR FER 2 EAR & LA A AR— T EKG
fRIE[B] 2B LTz, A48 200 Hz 4235 =
% AC generator (GW INSTEK AFG- 2005) T4k
F% L C. bipolar power supply (NF BP4610)% H
WT 60 VIZHEIE LT — A BRI HIN L
7oo FUNU7Z 283 E it LR (ADCMT
7352E) TE=F—L7T=, AWZETIE, HIZHh
RN BRIRZAT O T2 DIZEMBEICT 7 1
VR E L CREBI~OM&ETE %2 BT,

AC generator
Bipolar power supply

teflon

Electronic [l
substrate e

SooT o0

teflon

aaaaaaaaa

Fig. 1. Schematics of the apparatus (left) and the
improved geometry of the apparatus (right).

Ui & B8] EHc &2 AV iR
W &0 HAEEE TS T Tl < IR R R & R AR
T 52 LR SNV, Fo, FIINT 5 A E
Lad 5HFICE Y XV RMICER L
1792 ENHRD Z & 2R LT, £ L TEEER
DOEFEREMNTERDREToTL 5,
BAFMUCE R TV D0 KCI AR ICIA
THLTWD Z & MR T & 7o, A% ITHIRIC
WA E N2 ClEMEZ W LS5 2 & bin

FLTWD,
[&% 3Cik]

[1] Ministry of the Environment, Japan, "White Paper on
Environment, Material-Cycle Society and Biodiversity" (in
Japanese) 2012. https://www.env.go.jp/policy/hakusyo/h24/
htm1/hj12010403.html

[2] R.Sousaetal., Extract. Indust. Soc., 9, 101018 (2022).

[3] K.Oyaetal., Chem Lett., 50, 191 (2021).

[4] M. Yoshizawa et al., doi.org/10.21203/rs.3.rs-4227225/v1

[5] S.E.Fosdick et al., Angew. Chem. Int. Ed., 52, 10438 (2013).
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High Nickel Extraction From Indonesian Nickel Laterite Ore by
Atmospheric Microwave Roasting-Leaching Method
A. J. Muhammad?, K. Nakagawa?, | P. A. Karya® A. Ndita?, L. O. M. Darusman?, I. N. Sudiana?,
L. Agusu?, F. Nishimura®, T. Nishiumi®, T. Asano®, S. Mitsudo®
FIR Center, Univ. of Fukui, 2Dept. of Phys. Univ. Halu Oleo, Dept. of Chem. Univ. Halu Oleo,
4HISAC, Univ. of Fukui, °Fac. of Eng., Univ. of Fukui
E-mail: amd19803@g.u-fukui.ac.jp

The use of batteries as energy storage devices is rapidly progressing towards achieving a carbon-neutral
society. Nickel, a material traditionally used for stainless steel, is now being explored as a high-efficiency
battery material. However, the current process of refining nickel involves significant carbon usage, leading
to CO- emissions. One interesting technique for nickel extraction is the sulfation-roasting-leaching method,
which can be carried out at atmospheric pressure without CO; emission. In this process, nickel is converted
into a soluble sulfate form [1]. However, the drawback of this technique is the need for high-temperature

roasting, which leads to the decomposition of hematite and metal sulfate then reduced nickel content in the

pregnant leaching solution (PLS) [1,2]. Microwave 10 100
heating is considered to be one method that can meet . .
these demands. It has been reported that using microwave - © | e

85

heating increases the diffusion effect. In this experiment,

Ni Extraction [%]
Ni Extraction [%]
™
&

SN
A\

microwave was employed in the roasting of a mixture

containing H,SO4 and nickel laterite ore (0.8 mL/g). The T T

concentration of nickel in the PLS was analyzed using o wm  w @ o m me @ w0 w0

Power [W] Temperature [°C]

Atomic Absorption Spectroscopy (AAS) as part of this Fig. 1. The percentage of nickel extraction
experiment.

Figure 1 shows the microwave power and temperature dependence of nickel extraction. It can be seen
that once the temperature reaches 337 °C, the boiling point of sulfuric acid, the temperature no longer
increases even when the microwave power is increased. However, nickel extraction is increasing, and the
highest nickel extraction rate (94.8 %) was obtained when the microwave power was 640 W (DR 80 %) at
temperature about 335 °C for 30 minutes. In microwave heating, compounds containing certain elements,
such as nickel and iron, selectively absorb microwave energy. We believe that this selective heating creates
an appropriate non-equilibrium thermal field, allowing extraction to occur but preventing decomposition. In
this non-equilibrium thermal reaction field created by microwaves, most of nickel oxide to react with
sulfuric acid to form nickel sulfate (NiSO.) which is highly soluble in water.

References

[1] X. Guo., et al., Hydrometallurgy, vol. 99 (2009), pp. 144-150.
[2] P.P. M. Riberio., et al., J. Mater Res. Technol., vol. 9 (2020), pp. 12404-12415.
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VAV 0RBERRBZZEAVEEHBEFOBERIE~N DK
A Study on Recycling Fukui Ume Plum Vinegar
using Microwave Vacuum Distillation Method

BHKRL, BEHARKEFE? BHXERE® CBR Kk, KAR £, BX BB
Al XK#L BB KM WA k52 )l RES, Bl BE L XE 1T Bk WK

Dept. of Appl. Phys., Univ. of Fukui !, HISAC, Univ. of Fukui?, FIR Center, Univ. of Fukui 2,

°Miku Tsuruo !, Masaki Okubo !, Takuma lwamoto !, Yamato Katayama?!, Yamato Terui?,
Mitsuo Yamaguchi?, Kohei Nakagawa 2, Toyohiko Nishiumi!, Takayuki Asano?, Seitaro Mitsudo?,

E-mail: mf230919@g.u-fukui.ac.jp

g (B0 1) 13, fEHEFEPEEIC S 25 H )7 o =75 TO#)E
W% PSS HED bNTE ) HE R OEE L ko T
5, M EMET L & LT3 25, Bl v 5 Mz iEKic
DU B DR KREICH 5, DK, & - BIRED 72
OIEABHNETCH Y, ZOEFHEEINDL ZLAMEL > T
5, —J7. MEED O L 72 MERER Y 7 =2 ) —id, BRA T A
V2T L CATELE B AEE 2 F o 2 LG T
Tw3 (1], BICFAMESBEECEEINT WSO, il
TERCHE 97 MHEE R 72 Uk 4 IR 380 b TE b |, BEPE
B ~DOIGHGF I N5, £, BOFHFHEXHAKIEIKCHTHE > IXWHI BT 2720, T
2T A—2—LTHELINR TS, LAhEITiL, ~4 7 o EREEERREEL, %
DEWIANF =R ZFAL T, B2 Sl A ) — 7K~ — D22 1T\ R
ZYOHEFMICH Y HATE 2, ZoFdfiZiG» L, L ko T 21 TR D FER D> 5 4
REZ RO EARMKEEEZ AR L, HEFEZ BT K2 ToTw 2,

SE. AFLeT Wikl e LT 3k, AR 100 ml 2w Cik A 5 T T~ 4 7 v il
K EBREIT o 72, Ffhix, BEEN22 202 73 hPa (55 °C) , 202 hPa (65 °C) , 405 hPa

(80 °C) , 607 hPa (95 °C) & L. & CTOHENFEMFINL T~ 4 7 vz 1000 W % 5 FHHES,
5 PMFIED X 5 ICHEIRIVICIRE L7z, B2 b 2ICRE ERA R onzH&icii~A 7 a
B 2 2 fF I T, B TOSRMFICE T, 20 37U T CHERBKEMHEICHHEST 2 2 &2
T& 7o, JIHAEMAKE GC-MS CHOM L FER, OEFEY DT L INTRERVY AT AT
FREENTWDE Z L ZMERTE 2, RNECTIIEMBERICN T 28R 250 T X VFEMANE
KO HTHERICOWTHE T 5,

[1] AN HL 5 DR, 2022/3/18, HEARY 7 = / — AR FAl a v F 7 A )L A2kt L CRLSE
NRZFFOZ LB 5T, https://www.tanabe-ume.jp/utility_and_functionality/kenkyu2021/

1. & (RLBR)
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~ A 7 uEmBic X Y R L BEEYRRMEKREA W
AEX—av
Methanation using waste-derived crude hydrogen produced by microwave heating
BHRT VEHERE 2 ORIL BK L | P.Abdi Karyal, ff)ll 2F 2 FEE B,
&RE BT LB SORER!
Dept. of Applied Phys., Univ. of Fukui!, FIR, Univ. of Fukui® Y. Kageyama?, | P. Abdi Karya?,
K. Nakagawa?, T. Nishiumi?, T. Asano?, S. Mitsudo!

E-mail:mf230684@g.u-fukui.ac.jp

AR A —vaviid, “RURELKERME oD I e —RILREBE L KEAER L . —
LR F L KFBERIEE L TARVEART 2 FETH L, A & vRBiRRcHRE S h iR
EHRATATH 5 LR FLIGERICHIAFREZR C & 5| BURFRIES 0 B~ D HEk 2 HifF
INTWD, —J. KEOIECER BT 2 B, “HLiHE L kT 2 L S B OKE L
T2 vo-fTHlEE2IlA TS, 22 CIOPELRITE-DICEREYTHSE 77 2F
VI RNAF T RADENRIC L 5 CHINR L 72 A RICEFN S “WLRELKELZH A Z VD
LR B RAT, 7. FEEMOBRDMRICIZ, ERR - BT 30X — 2 D EIER K 2 4K AT RE
e~ A4 2 a s X b g L 7=,

KiFFE TR, erm—2D~4 7 o ERENC X 2 BRI X > TAER S Wz kEE, <~ b
b — X —IC Ko TMEAL 72 = v 7 VRIS S 7212, K REHUIC X o TSR L 72, £ 72,
HE LT RADRITICIZIA R 7 a<t 277 4 —EEDHEHGC-MS) 2 L 72,

1, 2w —RHkD
HIKSE L i L 72858 0 &Rk
LB T D=y AR X B 100 -
B ADEIGTH S, 400°C
DEEICERD % A XV DERK
R Lo —J. LIRS
D% CERL 72,

ZDEnrn— 2AHkDHIKE
ICX B AR VERT 722D 20r
At o PR R D #7 2 % {H
LA &% —> a vIconT ik T gt

YHREKTLTFETH 5, Fig1.Proportion of gas generated at each temperature

H2
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CH4
Ccoz
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Ratio[%]

40t

[1] X. Jie et al., Nature Catalysis, 3 (2020) 902.
[216R)11 & 55 84 BIIG Y ERAE R4 TaE 2 22p-A306-2 (2023).
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ARFEKFITI T D Ni 5F CaCOs HERER» DD A ¥ VAR
Methane generation from Ni-plated CaCOs substrate under H, atmosphere
HERFRFBE LA ERE L, iR~ A 71 - F et 2 —2
O !, (D2)FHHAE 12, JEEHFER 12
Graduate School of Engineering, Tokai Univ.! , Micro/Nano Technology Center, Tokai Univ.2,
©(M2)Yosuke Okamoto', (D2)Tomoaki Yoshida'2, Ryota Gemma'-

E-mail: 3cajm011@mail.u-tokai.ac.jp

=

i)

1. #&

AR ALAIREL D R ETHE T K 2 bk (COy) IREED EFIT & 2 MEKIRBE LS ERAN e R & 72
STV D, RERIEIE, CO DEEMREN G . BEMBRDERMPLZE TH Y BEITFELTNDIE
Mo, A=A VA 7 NVEMOFER B E L THIfF ST D, FBITHFEICIV T, CaCOs-Ni £
KRBHZ Hy T A BT T & TA X OFRAEDMER S ITZ[1], THUE, CaCOs N DIRFE D A ¥ Rk
(G SN D ATREMEZ 7RI L TV D, AWFE TR, MIRIERYEIC X0 N THIC &8/ iR b S % 1
ML, ZORmEFICB T 5 A X BRI A EEEIZONWTHET S Z L & LT,
2. FEBRIE

ABFFETIL, ¥R & Hf o 2 FE OB 2 I Uiz, JEBGREHE CaCO5(100) HifE ik i DC ~
AR ANy ZY T ED NI 2R L, AN LRSS E 2 LTz, BB (il U
R LUV SEM Z W THRIENTE O TARIE « B 21T o7, £72. TG-MS Z W TEE BT & T A
ST AT HEHGAE B D A & ERRIZ OV T Lz, BoRsUEHE, & 1RIEIZT Ni30wt%-CaCOs3
BEMAREER LT, BULHERTH% T XRD AW CHORIEZIT>7, £72. TG-MS % HCEE &
IR & HAGHTEATO A X AERRIZ DWW CHRAE LTz, L T
3. SRR of oo

%1 1 12 EARRE O TG I DR A R, BMMRRISIC & 5 |
—BEEDO ISR T E 7o, X 2 IZFEIRFHIZHNE L7z, QMS HIE
DGR E R, GRS ERIFFICA S DT T T A b A T
T D CHs DA F L EFMEOHIMA R S iz, DFE D | B iR

weight reduction rate, wt%
DTG/Dt

P ;

FOS ERIRFIZ A Z U DVER L S TRAICIR KEZ R 2 &35 PR et P
I o o, BOARTBCIE, BURRIREE X U GIRT A ¥ v 0 I Ni/CaCO, S TG MEHA:
AR ST B, RTETIL, BARREN DDA S Ly v 02200 o
ZENOFPAEFER & | RGBT fF2 BT 2 IR kiz o0 200613

THWEEIT ., e o

4 BEH owes N
[1] T. Hayashi K. Sawahara, R. Gemma, J. Adv. Sci. 34, 34103 i e
(2022) (in Japanese). R RV - eo % 700

Time, t /min,

%] 2 Ni/CaCO; F:HR QMS I E AL £
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&R/ REBRILY EEANEKZTAV CH ARDRY R LItRE

Cyclic Performance of CH4 Generation
from Metal/Carbonate Composite Powder
RBXRI!, ERX<SA70-F/BHR[AREL 22
°D)EHEE AE!2 BX BE' RE fEX L2
Tokai Univ. !, Micro Nano Center. 2, “Tomoaki Yoshida!?, Yosuke Okamoto!, Ryota Gemmat?

E-mail: 3ctad012@cc.u-tokai.ac.jp

1. Introduction
ARBFFETIX, BREE AW I Lo b Bk by 86308 A2 KBRS T TmEE,

filie A JRIBRA LY & 72> 73kt e CO RPAR CINEVA AT 5 2 & TRt & R/t~ R L, H
FERFEFHR T CTOMBEITV, B DN ERT A ONTRIBFH S ich A n~ 7T
AW &2AT 5 2 LIk v e mIRER b EE AR Z AW CHy £ DY A 7 LRI
DOWNWTORMEEITO Z L2 HRE LT,
2. Experimental

AR KIZ La(NO3)s + 6H0(F =7 ¢ /v FEHiIZE 99.0 +%) 0.321 g, Ni(NOs)2 + 6H20 (Sigma-
Aldrich99.999%) 0.336 g % 7=1% Ni(NO3), + 6H20 0.495 g Z ¥&fiF S, CaCOz(FR#fi#k 99.5 +%) 0.9 ¢
ENNT=DE, Ry hAZ =T = HWTIRBE SR N O ARRBEZE ST, HFonlhRE K
FZPAST 500 °CC 2 BB LEEL & L7z, ARBUSEIZAIL 500CE T L 7= b | KH#E %
TUZRNS 2 BEf, ORI 2 S IR RO W TH A7 u~ 75 7(GC: GL HA = &,
GC3210) % AW TH AKR T 24T o 7o, EBRE IR 2 KT T TIME L, 308k 2 R I#{b
W~L b s, BERKROFEREZITST,

[FER DFEHZ DUV T Ar+ Ho R BVE &RIE (TG) 1TV EEALZTHA L7z,
3. Results and discussion

GC DOFER(Fig.1) & W AKFBFRIAKIMBAITH 2 LI2 LV | REBIEZRFIE Lz CHy DARD

B AV, CHaDAERIE LatiiNZ Ko TIRES N D T L AVRMEE S L7z, Ar-Hz flow TG D &
D (Fig.2). KFBHF(E FITBIT 2 EEZCFIIT ArFHKA FIZBIT D TG L 870 3EMEHEHOEE
TR ST, £72. CHaERE AT 2% 0B 2 CO HEHA F TMEVE T 72 & 25 CO,
DRI K D EHEECDHERS ST (Fig.3), £ DMOFERIZONTITY HEREZIT 9,

—TG —DTG/D — —
1 . . . 110 : ' D' G/ t600 220 TC:: ‘ DTG;’Dt 50
< e with La 330°C 490°¢ 200
i = without La | 18 ®l40o ° 9
= 2 | oo g o™ .
E‘b . : 90 decomposition Q sS 160 50 5
s, = CH, generation? 200 9 =
ﬂc’ 0.4 % 80 NiOreductionll k= % 140 100%
8 2 \ S 5 120 3
B 2L 70 0 = 1502
2 2 100
60 . . . 80 . - . -200
0 200?. 4000 6000 8000 0 200 400 600 800 0 200 400 600 800
ime (sec) temp(°C) temp(°C)
Fig.1 Methane yield over time Fig.2 result of Ar-H; flow TG Fig.3 result of CO; flow TG
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BaTiO; DAR—ILZ Y 2TI2&B00,DA% 1k
Methanation of COz2 by ball-milling of BaTiOs
HEKBREL L, HEKREI? EHLH° CM)MHE MiL O)ER B&23 RE EX!
Tokai Univ. !, Tsukuba Univ. 2, AIST3, °Sae Fuse!, Keito Sawahara? 3, Ryota Gemma!

E-mail: 3cajm048@mail.u-tokai.ac.jp

KEH~D COp i HEDHIE KD HITWDIUTHE, CO & AKX 2 (CHy) 7 EITZEH L Clal
I FFT 2 HEBRREN TS, 207 ot 2 FA)RUTRTH AT 4 =R E LTHHNT
Wb, BRI, BAEMRZ R —ZFH L TELNTZKFZEE, A&EJR CO 5 CHa 5
RTDENIBDOTHD, LL, ZOIGE NI HOMIEE FIZBWTEE (300~400°C) 73
RKDoib, FDIeH, L0 ERICAZ CERARRMEENEENTEY | A=RLX—0H
RBIROFAE LR WBANCB W COIEAEE 25 & ROSIRE ORIt 7 1 & 2 ~0ks
WNREEND,

COx() + 4Hzq) — CHyg) + 2H20(q) AHass k = -165 kd/mol (1)

BaTiOs 1 EFERTH Y . WEIMRIE 200 5 E B 2 5, SSHRIC X > CTREIZERORF
DBECTSE . LIRS Z VT VIRRBIC 2 5 LB 2 BbvD, £ 2T, AR T, EE
R AEZFIA L RR COEBARERICKIT 5 CO DT H NI A X LD FTREME 2 R Lz,
BaTiOs I E N & 525 HiEE LT, A=V 7 (BM) EEHWZ, BM T, A—/L & O
ZIZELVBRIZIENDDRMZA bND T2, JEBIWRNELD EEZHRD,

SUS304 BLOZZHC SUS304 FLDOR—/L I KON BaTiOs R 2 At HAEH A fE/RE %2 VT
EHAL . m—# ) =R A TEZEG & 2T 51214, CO B LV H 23 U U HWTHEA LT,
IR AR —1 2L (Fritsch, pulverisette 5) % VT,
[EIHAHEE 300 rpm T BM 217572, BM OHI#%IZIZ, Ao

BaTiO; 0 h BM
/. 27 BaTiO; 2 h BM

OGRS ) PR EVRIRL AR a~ b 7574 SN B, b
= ; BaTiO, 8 h BM

— (GC: GL Sciences, GC 3210) I & 0 KUK DHR T 21T ! UJ
2 Ul BaTiO; 10 h BM
of, £ HlEOT W, CHERME Y LCRISTH S NinO, 01 B

B = S
% MnO2 B3R 2 FIV TR D FIE THRBRZ1T - 72, LO\'&,\M
- _ 2 \l n0,

#0725 A DA IR BM % OB IN O RIKE 1R =

0 1 2 3 4

B L GC I & v MRAHT L7 fEH- 4 Figure 112, CHa/ERk Retention time, ¢ (min.)
~ Figure 1. Gas Composition Analysis
A Table 1127k L72, BaTiOs® BM (2L > T, CHs 2

AR ST = & R T X -, CHa AFOHEEE (L. BM IS Table 1. CH4 Production Rate

BM time  CH, production rate
DR DT BT B2 5 b, 70, 0 magh
MNOz  BM 12X T CHa DAERITHER S hreino -, L ¥
5T, BaTiO 5, FERAC & o T CHy ARRAE: LT 0 i
(R L7z TR T S L7, " e daection
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Mg KEBRIEMDR—ILS U T2k DKREM & HRBRED
Formation of H:z by ball-milling of Mg hydroxide
FBAZAERIZMER |, WEXEI//O0 - F/HRELLE2—2 OMD)ZEEMK |, FHEHEKX 2
Graduate School of Engineering, Tokai Univ.! , Micro/Nano Technology Center, Tokai Univ.?2,
O(M1)Kazuhiro Tohda', Ryota Gemma'=
E-maill.:3cajm038@mail.u-tokai.ac.jp
1. fs
A, BFOTRLF—DOMFLE LT, KFE H) 22X —Fx U7 L LTHEMTS
FEPFREN TS, UL, Hy (FHAETHIER BITIXZEFE LW, (bEWNrs
Do REFE 2 TAERT 2 MENH D, FATIEICBNT, R— A INVERNTZ AT /73
TIIABZ K DKDOD Hy ERRAIRETH D Z E DR IILTND [1], £72, CO, DA Z
{BIZBE3 DM ZEIC N T, KB D H N A Z AERICTE S LTEY . Ziud, Kk
W H O AR ARETH D Z L bRINTWD2], £I T, AFETIZ, AH /I
JAEIZ X D KA D> 6 O Hy AR D ATREMEIC OWTIRFT 5 Z & 2 B & 375,
2. FEBIGIE
AHFZETIL Mg(OH), (EifflEALFIFFERT « M 99.99%) Z i L7-, SUS304 Hlk LN
ZrO, ORIMMICE EIE=40:1 12725 L O IZR— ek 025g 2 AL, v —H U —R 7
IZT 10Pa £ CEZEHREZIToTo b DA HE LIz, 20Kk, IRE)R—1L I (A== X
=. NEV-MA-8 1)) AW\ T24h OHR—1LIY 7 (BM) ZITW, HAZa~ 7T 7 4
— (GC: GL A = A, GC-3210) THEIMNDOHT A&7 o7, £7=. BM Fitk DOFUE
22T, BV ST (TG : Seiko instruments, TG/DTA6200) (2 X Y 2V E M A A L.
X #RE4rEEE (XRD : Rigaku, MiniFlex600, Target: Cu Ka) (Z CFHHDRIE Z1T- 72,
3. ERRER
SUS304 8D GC PEFER D6, Mg KL D Ho BAER SN Z LR ST, &
HIZ, XRD OFfEFNH Mg(OH), D E— 27 3 L, MgO OB — 27 NREZIF bz, b
DFERDEG, LT ORISHHER S5, Mg(OH); OMg0
Mg(OH), — MgO + H,0 5 o
H,O+M — H; + MO
AT LA IAEIZ K DAY R L F— L BMIZ
L DR = VR EDEZER 8 KD /TR f&?ﬁEiL
FATHE D BSOS R O BEFER (M) DRk
> T H WAER SN RIS D, ZrO, “”””?»Eﬁﬂ
WS E O RITHE HHRET 5,
4.  ZEICHK
[1] 28 %7, RERFREGE LR 7R e B 2021 4EEEE T
2] BBl B, AR RTRE LSRRGS B b I 2021 4REEE TR

BM il

‘ MgQ

|

0 20 30 4 50 60 0
Diffraction angle, 20 (deg.)

Intensity, / (arb.unit)

BM #%30E> XRD I EfE 5
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16p-P0O7-32 HOSEI MBS RUFLAHAR BHTME (2024 KAV LEN2RBEAYT1Y)

AL KBIEMDOR—IL S ) T2 & DKFRERDRE
Hydrogen evolution by ball-milling of AI(OH)3
M2) RE FR'! RE X
Graduate School of Engineering, Tokai University !, Micro/Nano Technology Center, Tokai
University. 2,
E-mail: 3CAJM060@mail.u-tokai.ac.jp

EE, KRFDCo, BENER L, #HIKEEB{O—RHEAL-TWD, 22T, KFREZIRLF—FrUTEL
THRT2ZEAFEEINTLS, L L, KRIFEETIEH-IKREICIFLAEFELAW O, ATNICEET 2
BENDHD, KrEREESE DL, CEBRRZMNEAT 2558 KEBRNET 2HENH 5, LBEBED HK
RERESEDIHEICE BREROSTRASIY HTHEC. CERRZKEIBRET 25 &0 521,
NODFETIERED CO, BEET B[1], —FH. INETOMET, KER—ILINT DT & TKEEEHNATHE
THDIEDFHERINTULVD, R—IL TILIT L > TER L 72 SUS304 HRDEFER & KD RIS L. EFEMOEIIC
Lo TKRDPEETZEEZOLNTVE[23], COr 4 X MLICEET Z2METIE. KE RIS L TR L7-B1LH
L L CO, FER T T300°CICIET 28 AR VHERT B EPBESNTWD, Zhid, KB{ILDHD
HAXZVERICEELTWD I EE2TRERLTWS 4], Z0HA, KEREDIEIBRARGEZREZTEEZOND,
Z 2T, RHRIE. REABRKBIEHDO—DTH BB TILI =7 L AI(OH): DR—ILIILIZL D Hy RO
AR EFAND Z L BRIE LT, AI(OH: & LTHEDEARZ 2BEDHE (EL 7 4L LAFRHME 95%, S
EALFHRAT 99.99%) & UMz, RIC, SUS304 HARZRIC SUS304 DR —IL 10 B &KL 025g #EEH40: 1 T
BAL., #EER—IL )L (Fritsch #£ 8, Pulverisette 5) % B UL TEIEREE 300 rpm (12T 4 BEEZR—L I Y > 7
EiTo12, UV IR BRBRNOAZANFTAEHN A7 A< ~ 757 14— (GC: GL Science, GC-3210) (& Y 1T- 7=,

E7o. BFRFROFEZ X REHT (XRD). B XA (XRF). BREBESH (TG) 1L ViTo7,
GCIZEWR—=ILIY VY ITHRORBARDH AN AT 7R, Hy PERES N & SRR E N7z (Figure 1),

RBEMEIR. ME 99.9%HABOBEIE 4.0 mL, #E 95%0HE Z v
= <«
i 23mL &Rl BHECBEICPCCEKENERSINI A % ﬂ\ 99.99% 4h After BM
Sh oty T, XRDICL BEORIEDER. IV v I %ICELTIL o ] 99.99% As-received
=T L (@ AROY) DE=IHEAL, ThIE LYY SIE AR 2 M/ 05% 4h After BM
c A
D K E 4. AI(OH); o ALOs AR LT=Z & ZRL T3, 2 % | . 95°/? As-received
U2 EBAD TG DERD 5. BERSABKNTRENL, 20 "Retention Time (min) |
IKDEBEFEN & RIG L. B F 3Kk ERR L 7-BRIC, Ho A Figure 1 Gas chromatography
ERLI-EEZ LN, measurement results

SE R

[1] oL ¥ — - EERITHEHRAEE, KR ¥—1F, (2015) 3-10.

[2] Y. Sawama, M. Niikawa, H. Sajiki, J. Synth. Org. Chem., Jpn. Vol. 77 No. 11 (2019) 1070-1077.
[3] %7 /IR WBAFIEBMARIZRSZ LRI (2022).

[4] FR BE, EEAFRFRIPHARRHELR (2021).
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16p-P0O7-33 HESEISAMEE AHELIMRS BRTFHE (2024 KEAVLEN2RIBEAVS 1Y)

R—ILSILH S IERL L 1= Ca-Mg RKFRREBMH O RIS 1E- RN DO RE-
Reactivity of Ca-Mg based Hydrogen Storage Materials Prepared by Ball-milling
RBEAFRERIZHRR | BXFEIA/0 - F/HAREU 22 CM2) wiEED | REFEK 2
Graduate School of Engineering, Tokai Univ. !, Micro/Nano Technology Center, Tokai Univ.?,
°(M1)Tatsuya Itabashi !, Ryota Gemma ?

E-mail: 3cajm005@mail.u-tokai.ac.jp

1. &5

AR, Rl e OO O REH B IC X 2 LR OB X Y | HBKIRIRILASHEA Tw 5, FEI
AR FEr 2 AfE L. BAERRI AL EHOBIR D O KFEMAHEOBECREL AL ¥ -0
BTG I i 72 e o R ICiE ST 2 [1], 2 E CTHRIFE S T & BB SIERKRIFTEMEHL, MR B &
DEG 0, BATERD 72 ) OKBIHEEEMEC L I REBDH 2, 2070, TAAYVEBESLT A ) 1HHE
B L OBITHEE R — R & L R KB ITEM R O ERFESE E LT b, CaMge 1k, KFELKFIC CaH: &

g I HES 2 28[2], Mg ic Ni 2@ s 2 2 & TKEL - BUKRLRBE LS 2 2 e pAIonTw5[3], 20
T L lE. Ni 2SKEWEREICHE % 5 2. NiiRiNc X b CaH, o AL# /K OGHEA M 3 2 AlREME 2 R L C
W3, KifFETlid, Mg, MgHz, Ca, CaH: ZHFEERIE L, K= v (BM) ZHWZ XA 7 7 IhMEIC X
% Ca-Mg FKEHTBEA IO MR L | FINA A5 KSR AR 1 KU 3 I D W TRET L 72,

Mg, MgH:. Ca. CaH:. Ni¥pR%Z ZnZ IR E L, CaMg DEAA 1121075 X 5 IgicHFREL %
2. SUS304 o+ v b &R =& H T 2~20 Rl FEMEL 80°CICTHA—A I Y v 7% fTo 72, I Y v 7k,
Ni K 0.01g & & b ICFE BM TRA L7z, 55 7z ilkhc 2w € X #EHTE (XRD) I X 2 HOFGE 21T\, |
SEM/EDX i< & b K% & K DWERE 2 AT - 720 AKFRISTEIC DT @EY — LV EEIC X D HE L 72,

2. FEBUTEMORR
® Mg &Ca(OH), +CaMg, & MgO %Ni

Ca s Mg % S EAR—A 2V v 27 L 72354, 50k ic CaMg, Iy
HIAHA IR E AT < L2 XRD L X IR A (Fig. Dy s aas sy e 4
LaL, BFLE Mgliko v —2 iR B, KR (LE L UL f: | .. X, sse. , , BMI10h
KHE(BRORRICIE, MgHa B XU CalL SR E 72, Chbik, 2 ]
Wt Mg 5L Ca oKEEE 3 b0ThaC L amLT 2L I et s . L BV
B. B LAAULC T E 03 KRR 0 44w TB B, L AU LTI il o
AL U L7 K SFREE Mg RICH C KTFL 7. Ui, P ucion ange, 26 degess
CaMg, 717 ¢ Mg dKEL L - 5R L E 2 N5, Figure 1 XRD results of prepared samples

ZE R

(IIERE M, KETEE SR - Feik - JIEH] B St 7 —1h 1993 347

[2] N. Terashita and E. Akiba, Materials Transactions, 45 (8) (2004) pp. 2594 to 2597

[3] B. Bogdanovi¢, T.H. Hartwig, and B. Spliethoff, International Journal of Hydrogen Energy, 18 (7) (1993)

pp. 575 to 589
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16p-PO7-34 H85M MBS AKELIHRS HRTHE (2024 KR AV LEN2RIBEA YY)

JTLMDL—Y—ZRAV BN DKRERED F EEXRFH
F—number Dependence of Hydrogen Production from Ultrapure Water
Using Femtosecond Laser
BRI THIKI® OFF R4 ##F X3! R W2 KIE #HE' ME Bz’
wmH 51
Shizuoka Univ. !, Shibaura Inst. of Tech.?, °Oki Ito!, Akira Kuwahara?, Yuki Mizushima?,
Makoto Matsui', Hiroto Sakurai', Nobuyuki Mase!

E-mail: ito.oki.19@shizuoka.ac.jp

Hac BW] B, =3 X —L2RE, BRFCOBEN B KRBT F =R EHZROT
W5, BIfE, FERAKFEREREL LT, RILKH#EE AWK RUEESOSEDR IR FIH ST
HH00, KEOHEBRIZB T BILREDRET D EVSMERHSH, £ T, LA
RET XX —ZHH L ERDRIC L KB ENER SN TWD, Lol ERHRICITRK
ERHWORERD Y, WAKERBIC L A aX N3 E D, Elz, BRIRICHAET HEKEE
BICHWAEA, BEMEEZ G OERTANEALTLEN, HEOBERNPME LD, £ T,
7 x5 ML= =2 WK b OEEKFIE[L] SRS TV D, ZOFEZ, KaT
DL L D EHEEMZFAL TR, MKFThHo THEBOE S e 2 & 2R
SHTW5, UL, FEARIZIE, E6RKBUERNIOA =0T v 7RI,

AEFIETIE, 7 = b MY L—F =& HO @8R S OKFREEICE T 5 F EoKFEz 0y
THEEIToT-, FHEEZHNSEHLZLT, L=V =74 T A MILREZFIH L, ERONKIGS
ERRT HZ LT, KFEREROR S — LT v 7RI SN D,

(3B 71E] DR 100 mm O& 7% AffE MfEt/L (C25-UV-100, ¥—=/LH A = R) NI
HRiAKZE AL, 7 =5 M L—H— (800 nm, 110 fs, <0.5 mJ) Z ML > XL VLS
7o —ERFE L — P —%2 K L7, EAVNOKHESEAE T A2 A U 2% T oul H
IV L, HAZa~ 87T 7 (GC-2010Plus, SHBUER) ZHWT, KFEREZEEL T,
[fER] AR Cco, KFEERE (15 R

_ . . 9 6 —
%TJ‘) CI: 7/1) 7 7< Ve }‘E% 1 KHV?‘O %4@&5%&%% "’g' gl T I:I':-ipmdm;tio;:“[maﬂ] E
].__ - ilament len| .mm | 5
CTBLTATAY MR TRDLEROKESD 5 7} )
‘ . : 14 S
REWED SR> T DIk LT KB DA EN S ol £ 50
" . B = 13
WD ENHRSNI SHINLOBERPE 8 4 -
3 3} . 19 €
R OGS DRSOV THRAE LT <, % ol QE)
[%% 5] o1 ' =
T 0 =
[1] A.Kuwahara, et al., Rsc Adv., 2022, 15, 9304 35 50 fr5 100

Focal length [mm]

2] A.Dubietis, et al., Opt.Lett.,2003, 28, 1269 N .
[2] P 1 1 46 A B C ok 3
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16p-P0O7-35 HESEISAMEE AHELIMRS BRTFHE (2024 KEAVLEN2RIBEAVS 1Y)

ANTHBEEFRR LY FU LA 4B Si AEORIRT RHER M
% Charge and discharge properties under high temperatures of Si negative
¢j g&@ electrodes with artificial surface layer for lithium-ion batteries
- ERXFREREXFBEI MR CVMOEEB HA, FH EM
Kindai Univ., °(M1C) Mayu Sonoda, Masakazu Haruta
E-mail: 2433950025r@ed.fuk.kindai.ac.jp

1 ¥5

IR, BREEROE E VIV EKBEBHEEV)DERBEALTWD, EV BB ORELIES> TV D
OBy TV —Th%, FHIHGHEEEDOIEHIZHT H=—ANKE L, Ny T U —DREBLN
VETHD, EHIZ, MREE T THHLLRVEFGR ANy T —=BRD LN TS,

WHR Y F U LA A BHHAMRE L THEROREAMIZH LT 10 FoEEREG 3,600
MAhQ)ZHT 5 U I RJMEHIAE B L, Si Ao FEMAIZIT, EMOSBLER TH 5 Bk
R 2 EMEE DR TT R 2 Il 2 BN S D, BRI IRET D & Z D5y R R H FE AR
FECHERE L | BTN HERE U720 AL SR DIRIEN ) F 7 A A DIREAFLE L TLE 9,
o, BREEN T DECEMNE O Y FU LA F U HHET LD FEIRT A< FRTE
IR T CITEMIR DR ITT N ET L, EMOFMAHIPINEST D, ROV F 7 LA F L Eilll T
IR E O UIINAZ BRERIZINZ 5 Z & CTHRMAIH RO 2 TR L, BRI O 5 fif 2 $i LT
72o LU, DRAERD D DI S DB OM BT EME T, B A Dl iz 20T
T ICEFE S TR o T,

ARFGETIX, FEIEEIN T X0 AR & 3 A A U 7o N TR 2 FE R U, FERREIR S il 2 A %)
IR A D NCT 5 Z 2 HIE LTz, Si A2 E7 VEMmE LT, BRI ~0f
BPERELIEZ N TN D 7 v b ) F 7 A(LIFBIEZ TER L 72, LiF #2208 Si Bkt lc 52 28
BAPR, B T (60°C)TORHFMEE IR L,

2. EB

Si (100 nM)Z TG LI RFE v 7 % hr v ARy ZIC L O LT, Z0%. Si R RIC
LiF #¢ffg 2 m T v o N—WNIZ Tl L7, 0%, 7AIFHR I v —7 8y 7 ANT
13 mmoiZFT BT Si M A /ERM S L, Li )8 2 BRI W T a o A T L A fERL
L7, BRERIZIZTIM O U F U LE(LiIPFe) 2 ST F L U —R Rk — MY F LI — R
— MEAEKZ W, ERL L=/, 30, 60°C OIEIRFEN TENLENFTERREZIT- -,
72k, Si EER KOV LIF #EOER) S B LD T R TO TRIIKKIERE TIr-o 7.

3 RRBLIUOESE

Si A Mm% Fig. 1 (2R~ $, 30°C (2B T, Si Al
DWEBREITZA 7 AFGBIZ LB L. 50 A 2 LIED%R
BHERRG VA 7 VAT 19% TH 72, —F. LIF 28 -
BT D L REHMERFERD 84% TN L, KRIBIZFFamFEED m -
Lic, F7z, FHOFMEBRFHEN 96.3%70> 5 98.3%IZHIM L
72, 60°C Tl Si AD MES &1L 30°C DA L 0 AlMics
fbL. BEMEFEERIT10%TH 7=, FHFIELRIL 95.2%
TH V. 30°C L0 bEMEIPETLTND Z EHAREE A o e
i, LiF 280+ 5 & 2 2 THRBHERFRIT 65%IC, FoiE P e tumber
AL 9B.6%IHM LT, Z D L5, 60°C D FTH Fig.1 Cycle performance of Si negative
BRI ) FRAHNC LIF g DG CThH D Z E R rho ki’ :é'l electrodes with and without LiF layer
HiX SEM #l%2, XPS 7p#riti R a G T LiIF DRIRZ# 4t 30°C and 60°C.

THTETH D,

BEE OAMFILIL IST HOHHY GX BAANH 953 (GteX, JPMIGX23S3), 35 L OB F i e i Bh 4
(N0.22H01967) DBk A 52 1 C it <47,

2EZ 3R [1] M. Haruta et al., Electrochimica Acta 267 (2018) 94.; [2] M. Haruta et al., J. Electrochem.
Soc. 165 (2018) A1874.; [3] M. Haruta et al., Nanoscale 19 (2018) 17257.

—e— with LiF 30°C #— with LiF 60°C
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16p-PO7-36 HESEISAMEE AHELIMRS BRTFHE (2024 KEAVLEN2RIBEAVS 1Y)

LisFe, (PO, ; IEABEME Z ALV FZHLEKRE D (R
Preparation of transparent all-solid-state batteries using LisFe2(POa)s positive electrode
EXRERET A0 WS, A £F, °FHA EM
Kindai Univ. Shoki Taniguchi, Keigo Matsuda, °Masakazu Haruta
E-mail: haruta@fuk.kindai.ac.jp

X CDIZ] T TOEMBABRED BE TRER S - 2FRERILE b TEeEnEm< ., K
FThHoLZ D, Ty 7HMO/NUEMRD S B2 & O KEEM E TOMWEEWE TOIH
DHIFRFSNTWD, Fio, AIEEMELR & O elie s 52 5 2 & T, kO E & 135
ROTAENFDFH LWT S, 2 LTOJSHEBEPEIFFS D, AU TI3E W 72 2 RE R E# O
EfLZ A L C. BWIEMIEWE & LT LisFey(POs)s (LFPO, PFRIHAHE : 128 mAh/g) A% Apk L
Too ANy ZIEIC ;DLWoEﬁﬁW%W%L BARBARE & AR DY 2ERERICBIT S
FEIERME DR 21T o 72, 7eds, EERITITEIPEER CTH D Ta N — 7 (kA X(Ta-doped tin
oxide, TTO) %= v 7=,

[3ZBk] EFIEIC LY LFPO By KA AR LTz, HFEIERE LT LizCOs, Fe20s. NHsHPOs % E /L
b 3:2:6 TIRA L., KRR FTHER L7z, & L7z LFPO ¥y K& ¥ —47 > b & L THWT, RF A%
v ZIEIZ XD LFPO MR ZERL L T2, Y7 7 A 7 (ALOs) Hifkish LICEEMAR L LT TTO #ifFz 23
AR L, O FICIERRE LT LFPO #iflfid A%y XS UT-, BEZ2eliRkit, 73 L e
DA T A%EAN L, H7]1.0 PaCLFPO AR L7, Dk, LFPO % 650~750°C T
T == VILVBR 2T o 72, FeW T, BEREME & LT LisPOs % RF ANy ZICX VML, L
T, xtiE L C LI GBEME LZAEICL VR L, ~—T7 B E#R LT, (FR L2 AE
oA % Fig. 1la IR T,

[ERBIOELE] 1CRITEERLE LTAU ZHWTWE, A% TlE A EIRE R E R O
72 TTO & H iz, AlOg F:tk EIC/ERL L 7= TTO/LFPO #fi% D XRD /X% — > % Fig. 1b {2/~
TTO B L LFPO DFNZFIITIFIE SN D B — 7 R S, TTO £ B L1Z LFPO IEMN AL
SINTWD Z LD MER STz, 7238, LFPO I EAE Ch 7o, *HRIZ Li &8 %2 WV CTfE
L7 LFPO & {KEM O ST hLEREZ Fig. 1c 12~ 7, 3V HEICKIGEN 2 FF O R EEEL
ZNLON ﬂO%*%LT%LWO%@ﬂﬁE_%m@WTé EDVRER SN, Y HIL, EEKRE
LTCAUZEZHWEEEA, 72 LFPO O7 =— VE&MFIC L 2 RIEFEO L Z1TO TETH 5,

BEE AR O— IR FER A4 (No. 22H01967) DBk %= 17 CEM I -,

2EZCHE  [1] M. Morcrette et al., Solid State lonics, 4 (2002) 239.; [2] H. Nagai et al., Funct. Mater.
Lett., 6 (2013) 1341001.

(a) (b)

LI ancde

intensity [a.u |
P

Voltage [V]

w

’ Al,O, substrate

0 50 100 150 200 250 300
Capacity [nAh)

Fig. 1 (a) Schematic illustration, (b) XRD pattern, and (c) charge and discharge characteristics of
all-solid-state battery using LisFex(POa4)s positive electrode.
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16p-P07-37 BSOS ML AKELHMES BETHE (2024 KHAVLEN2RIBEAYF1Y)

EBRIERBOKEZEFLENAFT O UBIEN S XIZH T 5 X EREF M

Bactericidal activity evaluation of vanadate glass containing iron of high oxidation state
. MK, BEEERR

e OO KB LK B MOKE HE BE TH2 @ HAC
ok A s - ma

v Kindai Univ.1, Environmental Materials Inst. 2

°Hiroki Minegoshi?, Risa Yamauchi?, Koki Hayashida?, Tetsuaki Nishida?, Nobuto Oka*
E-mail: nobuto.oka@fuk.kindai.ac.jp

1. &S
BREERBEOOEDTHL Fe (BF) 136k~ 2B (LAY 5%, Sharma BIT AL ER &L
RRE DR L E 2RI A~EAL T DALFERIEZTEH LT, ZREEREZ AT 2B Z#E LT
W5 [1], Z Z TAFIETIEIMLED 3 L0 K& Rz Giem\  REEE G T 2T
TR (NFUUBIET T A) BT L L HICERE T o7

V205 & £l & T 53T VRGN T A (20Ba0 - 10Fe,03- 70V,0s) 5 L U 0 BEE ) &
X, 7T=—=0 27 (MY ICL 0 H T ABHROEARDPEML ., EXI=EMEE 107~1071 Scm™?
OFPHCERICHIET 5 2 ERNFREE 72 D, ETokkx RIRIMZINZ D Z LT, HTADE
KPP 2 EBICEZ D Z E L AfETH D,

2. EBR

JEURE KNOs, FeoOs, V205 % E/L150:10: 65 TIRA L. S HIZEEHCE RO 1/18 DEIA T
FE{bAl & LT (NHe)2S:0s 2N L7z, ZORGWEZERMENGT 22 LI2XY 25K0-
10Fe;03°65V,0s H' 7 A& ERL U7z, WIZIEYK (TR0 2 KIS/ # S, B L7z AK) 50 mL
2. BRR LT A% 001g M4 T, WSS L EBISEM: (FIEYERS (1.50 klux)) C 1~
15 Sr IR L7c, Bl D7o, T A 70 U CHESA ClRIRsEEE L7 st b HE LT, £
H . IGYUKTOEY IR OGN EZ ATP fiiEMRA (A3TE) ICKVBIEL., ZDOEFENGKE
PIE e X By

3. RRBIUVEBZ
A ARG T =030 K0 @ERGIRIE DO SO (L2 MR LTz, ATP /B (A3 1K) I2&LD
FEA U 72 R B EABR ORE IR, 80 AR DR AE L AT D Z LW minoTc, FEMIEREE YL A
WET D,

1). L. Machala, V. Prochazka, M. Miglierini, V. K. Sharma, Marusak, H-C. Wille, R. Zbofil, Phys. Chem.
Phys. 17 (2015) 21787-
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16p-PO7-38 HESEISAMEE AHELIMRS BRTFHE (2024 KEAVLEN2RIBEAVS 1Y)

NFOUVBBHSREEBENELE LY FIOLAF U BHOBEEL
High-capacity lithium-ion battery using vanadate glass as cathode active material
;? ) EEAS |, BAHTIER

= OCHOME FfE !, MOEM KK, FE EH @ @A

Kindai Univ. !, Environmental Materials Inst. 2

T

(M1C) Koki Hayashida', (M1C) Hiroki Minegoshi', Tetsuaki Nishida%, Nobuto Oka'

E-mail: nobuto.oka@fuk.kindai.ac.jp

1. B®
BE, VF U LA 4 BOEMEYE X LiFePOs (BEFHZA & : 170 mAh/g) 72 & DiEsaA £
BRANHENTWD, BT (TEALT 7 2R 1ZiE~ b v 7 ZHIZRFH A XD 227 L
IHEETH D, ML L2 0 Litsircx s M, #Hl 21X
15Li,0-10Fe203-5P,05-70V20s 7 7 A % W= B CIdEN - MER BN E S T0D [1], £ 2
TARMZE TIEE 2 2 mA RIS T, L0 A DR 2 xLi0: 10Fe03-5P205(85-x) V205 7 7
A (x=15,20) Z{ERL, BKET 07 7 A A~OEBZONTHERLE,

2. B 35 . .
ARV RIS L0 fER L7 xLibO10Fe,055P0s (85 T 2o N Charge

V205 # T A EREMEIL, X MEHF (XRD) 12E0 7E o |\ - 15t
> 2rd

N7 ATHH T LEWR L, FEE LT, 0HT A S 25 | 3th 1

.

IERIEWE, EEBIA (7T LT T v o) fEER OR ;%f’ 20 -fottrr]]

U7 7 70Fa=F L) % 70:25:5 (mass%) OEIE S . Discharge

TEAL, BZ10mm Oy MRICZUTHERELE, A& 1.5 ' TN

. . - 0 100 200 300

N\ 77
e LC L Ra v, SEAREICIE 1.0 M LiPFe © EC+ Specific Capacity (mAh/g)

DMC & (1:1) 2w, FEERBROSMIE, EE
- Fig. 1. Charge-discharge profiles of

#iPH 1.5~3.5V, BIREE 50 £721% 150 mA/g & L7z, lithium-ion battery using 15Li2O-
10Fe203-5P20570V20s glass as a
. BRBIUEE cathode active material (current

Fig. 1 \ORT X 912, BEHP 1.5~3.5V OFHEICR N density: 150 mA/g).

TEWERE 250~300 mAh/g 235 H -, EIREE 150
mA/g T 100 ¥ 7 V&% TH7ed, 230 mAh/g FREE O @ WA RDER STz, £ OMOFIE
077 AN, XBEFORIZOWTH Y H, FEMICHRET D,

[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.
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BMREANARET TBHFTREDT Mn #KICL S CO BRTRIG
-BEREEEGRRTRHINSIBUIRAIABGR AT LDORR-
CO: reduction by oxygen-tolerant Mn complex catalyst
-Artificial photosynthesis system with earth abundant elements-
SHGE A ¥, RA EHE, BFE £X &) @S kEk &
TOYOTA CENTRAL R&D LABS., INC. °Teppei Nishi, Naonari Sakamoto, Keita Sekizawa,
Takeshi Morikawa, Shunsuke Sato

E-mail: teppei-nishi@meosk.tytlabs.co.ip

[IZFLDIZ] h—ARr==a2— Tt Z2BIEEL, KERKBEEZRALX—F2HNT CO 2 H M2
WEIZEBA DN THAROHIEBEANATONTND, LinL, ZHHOMETIE, S4/mfl
BECEME D CO, Z VTR, FEAKITIZV AT A3 A MERB AR AR THD, COJE LT
THHEHT 272 B WD FIEDBEFT STV LD, JETAF D 0,72 EDIETTHIGIZ L - T, CO;
ETTMBEEME T T2 L WO MRS 5, £72. @WK R EFERT 572012, Si L
HOKBFEMDP AN TN D, AHFZETIE, Mn $EA COL R TTAE, Fe-Ni R/AKDER LML, Si
Kb & Zfi7e 1 BROELEZHWT, @WK EERZHRE10%) % 2K L 72 fEF 20V T
HI D, 5T, ZORFICKEREREE 4 mA/cm)IZEB W T, 15%0, & A H Al F T, 100%C0;
HAFEE T ERUL, BIRAIZ CO, ZiE L LT CO AT HZ L &2RT,

[3BR] B —R o _—= =2 H—R T ) Fa—TEa—T 17 Lizth, Mn 85K Z %A L
TH Y — NEMAFR U7, Ve L 72 Ni foam JEM A Fe, Ni Ma 2 %R L 72 KESHRIZ dip L7212, K
P CHERL L. | KOH KIS C7 VEM L C7 / — NEMAER L7, BEUKEEE Si KEBE
HIZHS L, CO, ZitEmS 7 1| FROBAFTRICSE, O, BA H Ay FOERTIX, Pt
KT & Ag/AgCl 2R %E 2 3 BB A CEBMEMEZITV. 0 DEEEZF -,

UERIEREEE R TE THRSND VAT AL 1 BROB /L E AT KBBEEBRSE 10.4%
TCOZAENRT DI LITEHI LTz, ZORFOEIE L@ mA/em?)IZI81T 5 0, DBEEZ T, 0,
% 5,10, 15% & 2L S TBEORISAERM D 7 7 7 F —2h=ZR(FE) & i~ 7275, Mn $EREMRTIX
BALR Iy oTz, — 5T, HifgE L THW: Ag B & Co $5AEM TIX, O fF1E FTiL, CO D
FE 2ME T L7z, ZDJRIK % Operando-Raman 73565011 K - THI72, Ag 3 K O Co SEMAfREEIL,
15%0; f77E FC, BFEHKEHEINIEHOE—7 BRSNS, Mn 5K TR S22
Mol T H . Mn $ERIT O 23BN LIZ Wiz, O23Z T Z 012 W, ZDOFER, 15%0;
FFE T CTHRIRWIZ CO BB SN LR IND, ZORERH LD, BN —F =N UE
IR VH B VIR EYISARBINZ 72 %, £ OGRS B kT 2 EARR ORI T &
T2, EOKBEERNENEH TE - LR bR 5,

(BEE] ABFEO 8%, BEAEEFEE TALEA RN 2GR Lz bR FEOGHFLET
VR ICK Y FEfiE T,
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InAsSb # 4 A — FZRUL=REAHKE
Nighttime photovoltaic power generation with InAsSb diodes
EHEE OwEfl BKE HhHE
NIT (KOSEN) Fukui college, °Toru Matsuura, Riku Shimizu, Ayuki Yoshimatsu

E-mail: t-matsuura@fukui-nct.ac.jp

BRI 2> B 52T e RGO = 3L F— 3k 2 7l 2 R TR D Y | RN DY
TIRIROTFHICHKA S5, HERRmICH D pn HEEETFH~MT D &, HERIESIC X 0 B
VAL, X VT ORBERAEC CEEDRKAET L, ZNEARGILEE IR (Negative
illumination photovoltaic effect) & FM-5[1-3], ZOJFEEZ WD &, WENIZ G IEFREN AIREIZ /R D,
LU, AR ARIMR O e F = L — TG L7l s O KEGE M TIIER I/ <
HIERTEST (300 K DEVHE) (25t L7aRF v v BNV Th 2,

AWFFETIE, BER AL D InAsSh &7 A A — ORI E /IR R 5, KE O IZ22%
EEYR & L., Fig.l@)D L 2 \ZHIBREREICE N T2 X A A — R BiERMR (82— 27 3£ 10 um)

HIZHETOND RN ZNED | A A — FOBRBELENE 21T 272, Fig. 10T L 212, &
A A= RIZEZLTOWRWEAEL LTWOEETHREREMANEL D Z L 2R L, o
e, XA A — FAEROEOHRHRERNZNE Lz, T, RIEREFR THE L7 KIRE
PRI U CRIBRD FEERZAT 5 Z &L TRRDHBEZZ T RWEEBENGON D, WA LB L,
LA F— FOEDFEERNNDRKREDLE L2 LI TDDONTONTiEm I Do

B OBE
(a) (b) Covered Uncovered

FEEMIIK) o[ Diode 1 : |

y R

S
£ 0.1 L |V
o I e bt P Y g b,
BRI >.{CZL . Diode 2 "‘"! ph
e
-0.2 Vph .
\ |
— i P e Pt oty 9 ey

l REERT -0.3F
T((283 K)

1 I 1 I [] 1 L 1 I
196 198 200 202 204
HOERRE (T,) t [min]

Fig. 1 (a) Schematics of experimental setup for measurement of negative illumination photovoltaic
effect. (b) Photovoltage of InAsSb diode as a function of cold bath temperature Ta.
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HEERZI—FLEAFILETIOER EADKS )Y M FOKREE

Crystal Growth of semiconducting iron-silicide from vapor phase on rutile-TiO: single
crystal coated by Ag alloy layer

FRER IR 3L BE B R,
OMILES, MARIAE,

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

(S]]  KOMROMBEAMEHZ BT, S5 5 EHHEN EOT-OITHMEL « VAT APRBRERS
NTWD, ZOXK) RBEROH Hy FASCAE L Oy FEADMIE 2 #26 S8 72 ZBRERhERL DK 73 fif %
DIERBEND U2, (ERAEEEE S TEB D BEGITDe, L LD o8 EA~T A S,
HFBET SA AN TEIR 2RI, KRk ¥ v U 7 05 BE% ATREIC L Cazh®R o KBt %
FHLTBY ., SEMEHI W T AT G HEIC L DB OM EREIFFCE 2,

Fx 1% B-FeSia D b LR T ¥ v MZEBW T, & OIREHT O xf /K BAEHEB M ENLH3K9-0.7eV &K
D DKBEFAEBM LD b HRARBAANALE L TWD Z L b, /e ToKETRAE~D A HEME
IZEH LT TiO, L &AWEZ I L THES LIEEGRI Al ae s LTz 2, AL, #4808
AT L &EME 2 bS5 Z & T, B-FeSiy DAREHF ORI KFEIREEMEM A HIET 52 L2 AL T
NF NIRRT % L (Ti02)) Hap A~ Sk R & fF L7z,

[328 5] TiO, (100)E i A%y ZYEIZTHE & 20nm DOFR(Ag). & Y AgAu £ 42(30at%Au-70at%Ag)
BAE=RE T L a— M AR EZITo72, 2O TiO, FRF I A8y ZIEIZT Fe & Si OKABHLAE
24T o 7= AERT 3x107 Torr @ Ar Z5PHA T 650-880°C D FEARIEE | 1.3nm/min O HEFREH FE D 25T 90 min
4T > 72, VERIPE D5 SRS A 12 1% Cu Ko 2 -l 7= X BT Al 217 - 7=,

[FE3]  XBEFTEICL D 020 AFX v T a7 7 A 400, Aglgza 7 L 2— |k L72(100) TiO, 1T
1L, TiO, & Ag IZEERNT B AT E—27 OABBEINT-, ZOFEEND Fe-Si J8IXIEME M THER S
DT DRI ND, —J7. 30at%Au-70at%Ag JE 4 7 L = — | L72(100) TiO, ETi, 750-805°C DAL
MIREEIZ BT, B-FeSix fHOD 202/220 1} O 404/440 179> 5 ORI & — 7 RNEIEL S, B-FeSiy B
RSNy, Bxld, ZTHETICAufBEZ 7L a— bk L7z Si X TiO, £ T, 650-800°CIZ T B-FeSis AH
MEREND &, [HNBHHE SN D Si & Au ORI O EG TR SN FH A B-FeSix A R
TWHETHZLERELTWD 23, Si & Ag OMOLFEREIL 850CTHHZ LEE XD &
30at%Au-70at%Ag 4D Si & OHERER T3 B-FeSi A RICH G LT- & X D,

(&% 3R]

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.
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Fig. 1 X-ray diffraction 620 scan profiles of the Fig. 2 X-ray diffraction 626 scan profiles of the

Si-Fe deposits onto Ag/ (100)TiO; substrates at Si-Fe deposits onto 30at%Au-70at%Ag/ (100)TiO
(a) 652, (b) 750, (c) 805 and (d) 880°C. substrates at (a) 652, (b) 750, (c) 805 and (d) 880°C.
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Duty fllf1Z %€k C iX#ESH#R (UVC) LED JXIRO
Evaluation of stability of ultraviolet (UV) LED light source using duty ratio control
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measurement of ruby excited by duty ratio-controlled pulse

light-emitting diodes (LED) light source”, Review of Scientific Instruments, 95 (2024) 054901-1-5.
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Evaluation of stability of ultraviolet (UV) LED light source using duty ratio control
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Evaluation of stability of visible LED light source using duty ratio control
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Application of atomization using surface acoustic wave
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Fig. 1. SAW atomization system.
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Effect of cooling with ultrasonic gel in ultrasonic velocity change method
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Fig. 1. Experimental setup for UVC imaging
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Fig. 3. UVC images obtained from data collected 9
seconds after the gel temperature reached at (a)

11 °C, (b) 19 °C, and (c) 24 °C, respectively.
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Real-space topological invariant in Rice-Mele chains
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VY,

T ZTARMIZETIL, EZERIZ BT 5907 D
A~ bz HWT, 1LIRIGRIZEBT 587
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RfgCcHY, 0 LIRSS, £,
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YA NRT UV VBFETET S Rice-Mele
(RM) #&F D b AW 1 2 H L VB 2 5 AEric
fiBBA 7=, Fig. 112 W=0.01~10 D & % 104
[FIOBABFH R OFEIE (Q) DT A — K 22
(v, W) IZBIT DM EZRT (v BAARY E
VT HNAF— W BARK Y S
F—m: KEF YA FRT v N &
L W ELVOFRE), Fig.1 X0, 4550
EAUTH LT RM BTFD/ L7 D hRm o—
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Fig. 1. Maps of disorder-averaged topological
invariant (Q) in parameter space (v, w). The
disorder strength W is varied as (a) 0.01, (b) 0.1,
(c) 1, (d) 10. The panel (d) shows (Q) = 0.5 in the
entire parameter range. These results are derived

form=0.5and N =500.

[1] A. P. Schnyder, S. Ryu, A. Furusaki, and A. W.
W. Ludwig, Phys. Rev. B 78, 195125 (2008).
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Micro-Bioassay based on biospeckle generated by plankton-Toxicity assessment for heavy metals (copper)-
Devi Artit, Hirofumi Kadono'*, R. Uma Maheswari?

BEKRE, CM2) /pArthiE

(D)Devi Arti, PiEFiEsn

Saitama Univ., ©Yuki Kobayashi, Devi Arti, Hirofumi Kadono
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EERAL, #HEWEE LT EodEKICE £
HEABO—HIE L THIA A 2 (CuSoa)ZEH L=, 32
Bt FR % Figl (o7, BE 1mm OV T
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Z O, MREHEIEN O EAEEI3K 8600 Th o7, /A
TRy I NTT T T b ORI E ML TE
OEEEINEALT 5. ZOfFrol-o, ()XEHW»
TR 1(to;x,y) & RFZ 6 T OB R 1(ti;x,y) OFH AAH
BERE%L p R L7z,

X, JUEsy) =D} (Co;x,y)—(1)}
[Be UG —DRE, UG-y

p(t) =

© 2024%F [SRYEES
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\_ T wm
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Fig.1 Optical analysis used for experiment

FH AR BA ST SRIR EE 3N 212 L7223 o TIR 2
STWD. ZHFTEKIEENME T LTWD Z & 2R
LTV % (Fig. 2). FHBIEERTIE 0, 0.2, 0.4[mg/L] TIZA &
DR TE, ZAUTREEEAmg/LDEL T LD
AT H AP ISR C & 5 2 & 2R LTV 5 (Fig.
3). —HTO04LL EOERE CTIXZLITA 6T, WEk
TEMEIC R & B kiX Mbaﬂ&@otwmm Ny g
KENKE B LBRICREICHEICT 572 DIC8 &
%mbkﬂ%ﬁﬁ%z%ﬂé.

Fig 2. cross correlation
function for different CuSos
concentration for P.caudatum

3 LD

AFFEIZ L0 FEREEDOFHEY Th D8O EE(RIC
L5770 N OWEKTEN & E MWOmWFLJﬁ
TEXDH L HMR L. ZOFEOF ST, FEg
AT L THDHID, BB CIENE TRV hS 24
MCHLENTHLIRTHD. £, WRREOTT
J b —ELCTET LI ENTE S0, BRES
OB TIZEBIT DT T 7 b OWEIKEES & it
WCHEBICHEET 2 Z E BRI TE 5. AFIETES
GZ L BT U ARy 7 LR — V’W@éﬂét
T Ny, ME, HREIS LT E S FTRE
H5D.

Fig 3. Correlation time for
different CuSo4 concentration for
P.caudatum at concentration.

[1] [15a-A405-2], Application of bio-speckle on micro-bioassay
with plankton IV, Devi Arti 1, H. Kadono1*, R. Uma Maheswari2,
JSAP Annual Meetings Extended Abstracts The 70th
JSAP spring Meeting 2023.
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Characterization of biospeckle for micro-bioassay using mycelium
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[1] [15a-A405-2] Devi Arti, Application of bio-
speckle on micro-bioassay with plankton IV
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Numerical Simulation of Low-Harmonic Generation
from Subharmonics Playing of String Instruments
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NAFY VEOESLERIIIETLAIREIZ D2 EICK Y ROIRBEFE A EERR AT T2 &
NTEB, FOREZEDH>H, SEBBICOVWTITFHBRAERIZIGFEEL A WLA, ESAISEEIC X
ROBFICIS LA COERIRICELC-REFNVEFEET b, —AT. ZOTRLYBEH
ICERRBEDOREZAEE T HREL LT, RIIH L TEOENZRL —TEICRDILIZLS
H# 7 /N—F = & X (subharmonics) [1]. ¥ 7= |3 EF{EE (Anomalous Low Frequency, ALF) F4[2]& IF
BNDZEEDRESN TS, INODEFREEAHZALIFVWCDDDOXERICEWTEREN
TW3[3-5], LA L. RENEETH 2EERBOBER S D—DIREIHAF OE—F, §4ahbb
BREFEOFKEZIZLHELT, Y TN—FZ 7 XEEHICH T IRORI T — FDEBRNE
AHCE D KRR OREIRICIZE > TLARLY,

BLIZINETIC, BEEEEY IN—FTZ 7 AEFERIIBITLRDIREDEFE/NAAE— K
BEICL->TENETNZHEL, MEOBTERDILODEEIRET— FHREN S Z & 2 EBRAITR
L7:[6]c AR TIE, BREHZERICLDZNNAF ) VEEZRBDOIRFIETT L EB L., Al
N2 00FEFICHEITH2MERSHETE— FDERZIT- 7=,

KRR TIE, ey FEEERE L, Z0HI2—R45BICL2EBEBRATHRET 2BREERETE
T8\, ZDHEM% Fig. 1-(a), (b)IZRT, Fig. 1-)ICH VT, FEMEREBORLED S
U(xg, OZITEFR L TWABEIdmD / — FISERANDMEART 255, BEEAREdm - 07u(x, t) =
dxg - 0, NH Y LD, Fig. I-GICHKTRLIZBEET S/ — FTld, BEAICKH LTS E—KE
78 % 5| > {F = (stick):EE) & B Y (slip)BENN VI W BD D, 5 EXDEDERNNRAGFIEERN %
B2 B35E (stick 25 slip). H & OHETEREN —EBUTICAHR BHE (slip H 5 stick) D2 D%
PUBZEHEE Lz, UEOBEBEET L EZBWT, £HEIRS) 1314 Hz O%% —TERED S THiE
L7 E 0RO AR A R FILESTE L 7-(Fig. 2)0 FARY bLiE, BOFLARFES %
025 mm ¥721£0.75 mm & L7235 EDHERTHY . EERFOADE -7/ BELMEXEREZE
CEBORC— I/ RN ENTNRER SN, INDIEFRKICH L TERZBSETHEIN, BF
EEBLOYTIN—FZ AFERIIBIIDZENTNOERE—FICHETEEEZOND,

(a) (©)

le=11

Bridg
reee N(zo,1) dm /-e‘_ L A 0.25 mm
_______ 05 J N (zq + dxo, ) 537 0.75 mm
®) u(0,0) 22 :
i 1 =
1 ‘_S_B‘%‘_M.Iloe(:ie_‘_e_e_‘ xo — dxg T o + dxg | 1-
z x Fixed end nodes 0+ U ——
0 160 200 300 400
Fig. 1 Schematics of (a) the bow and the string relationship on the Frequency [Hz]

violin family and (b) the discretized string with finite nodes. Both

end nodes are fixed, and the red node represents the bow contact ~ Fig. 2 Vibration spectra of the string
position. (c) shows the relationship around the node at a position  excited by a bow with a pushing depth of
Xo; dm:mass, u(x,,t): displacement vector, N: tension vector.  0.25 mm and 0.75 mm, respectively.
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[3] K. Guettler, "The bowed string," Doctoral dissertation, [6] FRIME B b, % 70 EICAYEFREFFIiEH
Institutionen for taloverforing och musikakustik (2002). JEE. 15p-D405-4, 2023 & 3 8.

[4] T. D. Rossing, The Science of String Instruments [7] M. Bellante, "Numerical simulation of a violin string
(Springer New York, 2010). motion," Master thesis, Politecnico di Milano (2015).

[8] O. Akar et al., J. Vib. Acoust. 142, 051112 (2020).
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Ringing suppression of SiC MOSFET with passive PT-symmetry
EHPH OXR #— XE HiE RE E£B
Toyota Central R&D Labs., Inc., °Kenichi Yatsugi, Koshi Oishi, Hideo lizuka
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SiC 72 EDT A R¥ ¥ » FHERT NS, ZATIEEmEAA v F U 7L ERAERES RS D
—H T, AL F U TRIFHEA o F T ZALT AL ZADKETHRET 28 - BEOHIRTH
DY X7 OMHPEETH D,

PR PT XFMEOBEEN B FEOWE OHIENIZ IV THER 280 T\ 5, PT MFREORERIZ
AR & L CUHRE LRGN G o7 2 DDA IIRAR N H 5, Z D X H 725% TlL Exceptional point
ZRICEAMENERE 720 2 DOIRAIC= R L= L < 3B Z415 (unbroken phase), &
I Z D PT MFPEDOBEERIT KN R DR ZAT 2 2 SORMEIRRICHIRT 5 2 LB TE
(Passive PT %[#:4). unbroken phase Ti% 2 DDA RIC= RN X —NE L DL SN D,

AWFFETIL, S RLC RS A B & S, PT MFREOBESIZ AW BIRRG 21T 5 2
& T SiC MOSFET @ U 3¢ 7 DS RAQICHIRI T & 5 2 & 2o d7[1], EREICHARZ AT 55M0
RLC a2 /56 S5 Z & C, PT RIFRRREHMERT HZ LN TE %, % LT Exceptional point
LD XY ITHMBIRIROE R ZHEIT5 2L T, VX F O 3L X — 2 ILIRAF IR
AN B L CiHE 35 2 L 03 TX 5, Figure 2(a) & (b)IZE N ZE NN RS DN NG S & VW28
B P SiC MOSFET DA A v F > 7 EIER G 2R, SMBHREGZ MG ST AIci) 7
DINRBNTHNE ST TN D AWFFE TR LIZ Y &% 2 7 Ol PT MFE D HE RIS HSED—>
LLTHifrENnD,

To power module External

RLC resonator 600 600
14
d
4 —~ 400
R 00 >
5" 200 o 200
N .
k’c
7,
; 0 0 et
Bus bar of main circuit To smoothing
capacitor 0 1 2 3 0 1 2 3
Time (um) Time (um)

Figure 1. Magnetically coupled Figure 2. Switching voltage waveform (a) without and (b) with
external RLC resonator via bus external resonator. Vg and V> are voltage of SiC MOSFET and
bar. external resonator, respectively.

[1] K. Yatsugi, K. Oishi, and H. lizuka, “Ringing Suppression of SiC MOSFET Using a Strongly
Coupled External Resonator Through Analogy With Passive PT-Symmetry” IEEE Trans. Power
Electronics, 36, 2964 (2021).

© 2024%F [CRAYEER 01-093 1.1



18a-C43-8

© 2024%F [SRYEE S
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1. Introduction:

Oil is necessary for cooking because it improves
flavour and texture and transfers heat more easily;
Mustard seeds generate mustard oil, which is widely
used across India [1]. Mustard oils have medicinal
and cooking importance. In the context of edible oils,
photo-oxidation can lead to the generation of
unpleasant flavours and odours, as well as the
degradation of nutrients and the formation of
potentially harmful compounds. Spectroscopic
approaches are more accurate, faster, and less
expensive; a few of these are UV-vis, Fluorescence,
and Fourier transform infrared spectroscopy (FTIR).

2. Materials and Methods:

Materials used in this experiment are five samples of
mustard oil purchased from a local market. Five light
samples were exposed under an artificial condition of
an LED ceiling light (wavelength varying between
400-750nm) at room temperature. 35 ml of each oil
were stored in ten 50 ml Tarson tubes. These samples
were exposed to light prior for approximately Sh
daily for 98 days. The other five dark samples were
stored in an opaque area at room temperature of 22°C
for further evaluation. Once every 15" day, the UV-
Vis experiment was performed under sterile
conditions using GENESYS 250 spectrophotometer
with a scanning range of 300-800nm. Graphs were
plotted for evaluation of intensity modification using
the application OriginPro software. Fluorescence
analysis was performed on a TECAN Spark
spectrophotometer once every 90 days. The light-
exposed samples were named A, B, C, D, and E,
respectively. Dark exposed samples were named Al,
B1, C1, D1, and El, respectively

3. Results:

Spectroscopic methods were performed to study the
impact of light and dark conditions on mustard oils to
identify the extent of oxidation. The initial colour of
the mustard oil was dark brown, and eventually, after
205 days of being exposed to artificial light, the
colour changed to light brown.
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Intensity(a.u.)

/\ 0z
o — IANS .
———— "\ — (|) o1
%60 sS40 600 620 60 680 680 700 720

Wavelength{nm)

Wavelength{nm)

560 530 600 620 640 660 B8O 700 720

|
Intensity(a.u)

Intensity(a.u)

|

|

g
||

Giy b

560 50 600 620 640 660 680 700 T
Wavetength(nm)

‘Wavelength(nm)
Fig.1. — (i) UV-vis spectroscopy graph of oil samples after
99 days of light exposure. (ii) UV-vis graph of oil samples
after 99 days of dark exposure. (iii) UV-vis spectroscopy of
oil samples exposed to light after 205 days of light
exposure. (iv) UV- vis spectroscopy of oil samples 205
days of dark exposure

Results show that the major peak is observed between
640-700nm. A minor peak is observed between 600-
620 nm. A variation in intensity exists between the oil
samples in light and dark conditions over a period of
205 days. A common oil ingredient, chlorophyll,
exhibits absorption at 670 nm in Fluorescence
analysis.

4. Conclusion:

Oils under dark conditions underwent slower
oxidation than those under light conditions.

5. Acknowledgment: We thank Manipal School of
Life Sciences, Manipal, Karnataka, India for
providing infrastructure and facilities.
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1. = BM

TN—F 4 FEEIE, 380 nm~495nm FHEDHEDF
Sl ENTVWD V. AL, @R ERCH IHRMRTH
5L, M, SO3ER~DIHMEVGTNDS. SRk
— 7 EEIL 440nm HETHY, TA—F4 MR v b &
B LIZE Y ADHBI~DOEENE 2 Hivs . FEEEIZ, B
RREICB T DO HRIEE~DEEGEEE N HHE S
NTW5. HIEIOWIEHE TIE, SROEKRTOREZFRIIRE
DR TR IY, HBREFICLDRBIRELOLMRH D = &
DR TE . TOERE LTIREEESICX Y Ak T
HIBIAFREIZ A o T2 DT EBE LTz, D045 B
BB X B RBIEEN O ORI SN TOBORER X
OO L E L & A EFREEE B & LTz,
2. EERAE

100 Hue 7 A MIZ L DA DT % Fig. 1 I~ 7. CAfHAL
PR A 9RE 18 4 TiTHo 7. HRBNZIE, Bt oiEiEy:
TR D65 ZfEH L7 ue itk ®E  (BYK-Gardner ) & v
72. 100 Hue 7 A MIHBRE DS G I E ST D ol
Da~ZR7ADIEICE~RD Z EIcL Y aRBFORES
W5 bDOTY A EHEREEZMEL T D (Fig. 1) . iR
BIEEREO AN O EEZBE LT, EEIRE NEERIT
T DINEZ EAEAIC L CRIESOREZ IR L. #R L
ROTN—F A b A MIREE 2 ADE 3 K TORESIMR
HEATo 72, FHHICFIA L2 IREED BB R D43 A~
~V% Fig. 2 127

D I C i

Fig. 1 Farnsworth Munsel 100 Hue color tests and the color
frames of Farnsworth Munsel 100 Hue color tests
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B 16 ™ 100 Hue 7 A MR L —& —F ¥ — X% Fig. 3
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DMETS Lp oo, HERE 16 (TR b IRETREAE L b AlRTIC A
TEMBN 2D o T, BEBRE 1,16 & BITHRARRF OfE R TR
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Fig. 2 Transmittance spectra of blue light cut glasses
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Fig. 3 Farnsworth Munsel 100 Hue color tests results for high
score subject 1 and low score subject 16 radar chart
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Investigation of an electrothermal flexible actuator

created by inexpensive carbon-based electrical conductive paste on paper
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T A ha = A FEM TR EEH T 2" X — X=X ha =7 2A")N3E B S T05, #7225 TIED
FEEZIE DL BRBEICEL VAT IR = A THY | 2 TV C RN EE AN THY AT LELTH
BEBG TIEHPBRFSITOD[], —F T mF RO RE S ThOHZENLEEMHEE BN EH ST
W5, EEMEBENIEE M2 TR 0N G FN-BEChY, BEICERRIKEER e THHIE
B, ZNETOR— =2 =7 ZZBITAMOBFCTHIE A SB35 S T0B[2], Ll
72N, ZOIHREEMBEEHIEM THLEVOREEZ L TBYAE S IR DD EIFTNE W ERN, £
2T, A TRV LM TR OB E G 78— R SREE BB DWW CORGEITY, 2O &7 fEt
ZE U T, A IR Y S E M BB O R— =2 = ZA~D B A BIEZ TEDORMEFLL
TORHEDFM AT 72,

ZUDIT, I—AR 2T LT HEEEEEI AR L7z, 22 TIE AFERES TLMTHro
LSS W E WML I —R U2 H L TS, TRETHUMIEERETHREL CE-T ot
BlEFRICESLEAEEL T, h—Rr O &2 ZbETH TN A ERIUT, KIS 7 VT
OEPUELEDOBURZ R T, KNIV, H—RoDEHENZLIRDIZON T, b T IVETOIEL &N,
HIRENEHZ DIRPUED/NEL 72D INZHIFI TETWDIENR DD, R 7 vERZdD, #m ki
BT T EERLUIZ(X 2(a)), TERILIZH 7 Uk, BIEZ NN T3 1 H YLl AU TR Rk
X 20T, &Y, EE 15V AZFINNL T 50 s #AE L7-FF T 337 K ECTOIRED EFHN Ao,

UL EDFER DG | Zeflize s —R REE BN IO BICT7 X TR RBEGE A FRT&E 52
EDVREENT,
(a) (b) 340 -
16 ' o:10v . =
14} Gorpon e ecttal g a0 DtV
= 12} (I) Silver Wire - = O
3 Paste\ / e 320
g T Qé ] 270 o ©
€ 08 ’ © o o O
5 Paper o 310
% 0.6 a
2 £
x 04 %) F 300
0.2 @ E; Carbon: 1.3 g
0 L L L Input Terminals 290 1 L :
0 0.5 1 15 2 0 15 30 45 60
Amount of Carbon (g) Process Time (sec)
Fig. 1 The resistance of the hand-drawn Fig. 2 (a) Schematic figure of electrothermal flexible
resistor. Inset: Schematic of fabricated actuator. (b) The measured heat response of an
resistor. actuator during applying voltage 10 V and 15 V.
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BB LIZHE AN T Pencil-Trace 2 & %

JLELITLILY bOZ) ADKE
Pencil-drawn graphitic traces on

semitransparent paper for flexible electronics
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IR, TV 7 b= 2O BT A 35"~ — =L 7= 2" [1]33E H S T0D, i
TIEDFFEATED LT BRBRICBE LWLV ha = X Th D, IR D 5K T S A 2O D I RES
NoF =R EHL, BURZOENEO 7 o 23 M, S G EDZEREEL WD R 26
FTHID, — T ITFERONE S ThHDHZEND Pencil-Trace 23+ B &4 TV 5, Pencil-Trace |3k
(2N AT — U 2K CE THARICER ROt b —F 2 F R AR THH LD | Bk % 7205
HANRFSILD, ZHETIZ, BIFIEE Tl @fkIZ kLT, Pencil-Trace %\ CZ DO HLHLAE O i) 1
R RC EIEOERIZ O THE 1T > TET2[2], 22T, AREKTIIABROERDLTLF LT /LT LIk
B=7 A0 % WA A HA LR DMRIC OV T, ea gt 9513 TAHUI L L TE O SRR O il 1
DIRFEAT T,

XU I, ZNETYUERETHRE L TE-7 o RARIEFEMEICERAE LICEEZ —E L LTES L4
FEORELZET IR 5, Pencil-Trace iV 72, 2O L5727 v 2B Gk E Bl ETENE
NAT-72, B 1(@)-b)IZENENBE TR EMK EToO, BIELESORBRFEERT, KLY,
Pencil-Trace DRZNRELRDIZOINTEDRFUEI N T HZ L0005, £o, EDOEHLEDOZAL
IZEREDIRFENIR 6B X° 8B DENEFEMFHISNDI LMD, ZOIHREE DRV ELAEH T 524 T
Pencil-Trace DFFEDIXHLOEEMRZRNOEH—EDOT NARZER- TR HHDEE 2 HILD[3], LA
EOFERNS 2 ETOE B E RIS G _EIZ Pencil-Trace Z iV CZ OHHUE 2 FHIEH TX 52

LAVRIES T,
@ 12 . , (b) 25 ,
Semitransparent Plain Paper
Paper
— 10 Pencil-Trace —_ 20 Pencil-Trace
g 8 -- 2B g -~ 2B
] - 6B 8 Br e 6B
£ 6 8B c 8B
3 s
» th 10
2 2
21 5
4
0 1 1 0 ¥ —
2 3 4 5 2 3 4 5
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Fig. 1 The resistance of the pencil-trace on (a) semitransparent and (b) plain paper. Inset: Schematic of
fabricated pencil-trace.

References

[1] N. Kurra and G. U. Kulkarni, Lab Chip 13 (2013) 2866.

[2] GHREf: Z5711E0S PR P B FNGR S 25p-11F-3 (2024).
[3] S. Padmanabha et al., J. Phys. Conf. Ser. 2571 (2023) 012029.

© 2024%F [CRAYEER 01-116 1.2



19a-C43-3 HESESAMIES AHSHIMEL BATHE (2024 KR LEN2RIBEAVS1Y)

ALBEBBED-ODRAIVAFy TL—HF—0—9 39y T
TEATEAIRS &, Baptiste Bruneteau 2, Florent Cassouret 2, e — ° 4404 25, BN TFT L FE ST 4 7
R 1, BRBIFF AR TR 4 BLER AR BRI R — @

E-mail: satoshi@hanamuraoptics.com, taira@ims.ac.jp

1. 1XC®HIT
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ROENTWD. FRAITZNETICREH 100 AH T v F(MW)FEOMB/NEL L —F—Z B L TE Y [2],
Z ZTHOW S N RN [8] 2 H LT/ O 10 MWk~ A 7 0 F v 7 L —F —(MCL) v AT L %
FANT, L—H—DWFEEHERTV—r > ay FERE L0 THET 5.
zﬁv—avay7m£H5$EW§

L— Y 2@ o ZHE L3t QIEFIFIE, Q)R TH H[4]. 21 Cr:YAG 7l fa
ﬁﬁm%mwtx%QX4/%%ﬂmL TR (I X IR RS k&4/7ﬂ%%¥@wm%%w¢
% 2 OO Nd**YAG fidaz v a. hiicidrEk L —3F—tzHns. v—27 a3 v 7T,
Cr":YAG FIffiE O, FhiERDONT —, E—AFT—F, XA IR 2P LR 6 1
——HAhEEEL, ARV —KROE—ANEOB 2K 5. ek L—F—0ETE,
Y & BIEN DT — R~ v F o 7% L—F—@ BRI 5 I FoORES F CHFCX 5.
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TBHKRI! OB&E !
Univ. of Fukui !, °Nobu Kuzuu?
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JCREAR L ETET OHEBME R OWHE DEER
Consideration light velocity constant
and running electron mass theory bankruptcy

FevFut OLHREE
Davinci Lab  ©Sigeyosi Tuchida
E-mail: davincimitsumori@gmail.com
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TTIVT7LELIL—2 a3 Vo BV XTLOFA tips
Tips for using Materials Curation support system
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E-mail: yoshitake.michiko@nims.go.jp
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EREBBERED—AKRUF/ Fa—-THEED
H—ROREHBICEL D CO, VP TDREIL
Optimization of CO2 sensing by controlling the carbon interface between
metal-organic frameworks and carbon nanotube composites
AKBEI !, WPI-I2CNER?Z ALK X 1% 3 ALK CMS*

Ol E# 2, HP HIK: WE B3 &ya BE
Grad. Sch. Eng., Kyushu Univ.t, WPI-12CNER, Kyushu Univ.2, ISEE, Kyushu Univ.?,
Center for Molecular Systems (CMS), Kyushu University*

ONaoki Tanakal?, Koshin Tanaka!, Masafumi Inaba3, Tsuyohiko Fujigaya2*

E-mail: tanaka.naoki.468@m.kyushu-u.ac.jp

1. 5

H—RrF ) Fa—7 CNT) LBAFTA FRAIXY L— MEEKR (2IF-8) DEAIK
(CNT/ZIF-8) %, CNT D4 FWeas itk & ZIF-8 D CO, Weas itk % Fehafii 2 - HAMETH Y |
CO W51 X DHPTE L Z R LT CO M ARETH H[1], = D CO MHiBEIL, CNT/ZIF-8
BERDODZIF-8 DA X &, @OCNT OF ¥ U TEEN COMEIZRESZETLH L THEIN
L1, ZETOEQ@EHIH L7z CNT/ZIF-8 A KRDIERFIEIT R <. £ D COWAERHEITH S
DI IH TR, RAFZETIL, ZIF-8 HISMADIREERI & . RN ~—#EIT LD CNT @ F—F
YLD, QE@EHIE L7z CNT/IZIF-8 HARDOIERIZ I L, & D CO WAEIGZ @ IZ DU
TRl L 7= THET 5,
2. EBR

RY R I H—)b (PBI) (2K V58 U728 CNT (SWCNT) (ZxF LC, EERHER /<K FN
¥ (Zn(NO3)2*6H,0) & 2-A F /LA I XV —/L (2-MelM) % F4 5 = & T PBI-SWCNT/ZIF-8 %
70, AIBRARTIREE 1L, (KR (2-MelM: Zn(NOs)*6H,0 = 2:1) & &R (2-MelM: Zn(NO3)2*6H,0 =
8:4) » 2 fi¥H% T, PBI-SWCNT/ZIF-8_low & PBI-SWCNT/ZIF-8_high Z{EfL L7=, [RIERIZH
Jy~—%2 KU bv=nrtael Fr (PVW) IZZF L. PVP-SWCNT/ZIF-8 low &
PVP-SWCNT/ZIF-8_high Z/EfL L7, & TOH » 7B\ TERR-EEAEIZERTH Y . HH
REe Bl 2 LN TET-, ARE300cmE D AT L AT » o N F LA EAL, BF LV %
FIN L7z & & OfRF1IZA Fodk L7z, JEti A NoH Tk (150 “ChnZh 1 RsfE]) L .35 “ClZ T CO,2 100%
B L 7-, VT 200 scem TREE L7z, H A ST BT 2 WIHIE TEl - 7218 (AR/Rg)

P > N —— PBI-SWCNT/ZIF-8_|
3. ﬂ\ﬂ%ki()‘%% 0.04 _pa\-swcnwzw-a]?igh

ABME TBMEEE NG | FEEIKRD ZIF-8 Of st A — PVP-SWCNT/ZIP8_low
R, AR TR 15~25 nm, EEE T 25~40 nm T - '
SO REREICL VA XHETEDLZ EBH LN E o
Too ET-EVERMEFEICEI D, PBI & PVP THE SN
AT, TnFhpfe n AR LTz, COWAEIC X HHEHT
ZAAWE»Db R EREZHRMB L EZ A,
PBI-SWCNT/ZIF-8_low 12 75 s L b < . fhdnt A X%
ML p BUREMEIZ K o T CO RN M 325 2 & 38 SSUBSURURS 1100 SUSUUO TSRO
LT o T (Fig. 1), ZHidssdat A4 A0/ &, Time [s]

ZIF-8 W/\O) COZ PK%IZJ)E‘< N %%é/‘”: COz k CNT k O)':j!é: F|g 1. Dynamic response signa]s of
TRZPEATONEO L EZERABND, £72 CO2 2 &E T PBI-SWCNT/ZIF-8_low (pink),
HEAR LIRSS Z LT, nA CNT LV p A CNT ~n&E  PBI-SWCNT/ZIF-8_high (red) and
THGOMEBRM LIRS EEND L BTN, PVP-SWCNT/ZIF-8_low (pale blue)

2 . PVP-SWCNT/ZIF-8_high (blue) for
SEIMR [1]S. Kim etal., ACS Sens. 2022, 7, 3846. CO: at a total flow rate of 200 sccm.
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17a-C43-3 BIEEGAMELAKSLMHES HEFBE (2024 KHAVLIEN22B&ASY)

H—ARoF/ Fa—T#AVEEXRELEICKYBEEIND
B O it 78 o A BT il
Evaluation of In-Stage Characteristics of Films Formed by Wet Surface Treatment
Using Carbon Nanotubes
Haier Asia R&D Co., Ltd. !, Yamaichi Special Steel Co., Ltd.2, oTatsuya OKI' , Masaaki TANAKA! ,
Tomoharu IWAMOTO! , Shingyoku SHI' ,Sangjae Kim? , Hideharu Tajima?

E-mail: oki.tatsuya@haier.co.jp

(A5 Hi] Sz dibkas o AR BRI ICE U 257 1%, BVEPT L@t RIc X v, wireh
DIETED o3, LiztoT, BRG] (MEFRE) A&EEROAEIMIcE T 2 ERAREL
o TWwWa. RiffgECld, EERMmMICA—FvF/F2—7 (CNT) ZiFIMLAH 5T/ LUL DR
AT 2 A REUHE (CAST) [1]% il U 72 BAS IR O i FaFedk & 374 L, sz ipsar o M & 8 )
HITR D wlRE: % iR 3 5.

(EER] 7 A 387 4 vic CAST ZfiL 722 v 27 4 v F 2 — 7RIEs g & CAST RO [FEAL
PR FELL, THIRERAEN T, WTICE T 5 ER oMK L L, BCalEre % ik L /2. (R ER
&N ¢ 15°C, RH58%, W+ =& 7 — v, WIHRERRGE © -25°C, WtiiE © 0.65L /min)

(RER] X1 X 0 SR A 0 B fds o i AR 2 1S IR 7 22 284 U7z, 2 huid CAST i X
D EIMERED A BT B L ARBL T WS, E7, K2R T X 5, A% O CAST REHiD
BRHadn o, WERRGEIC X 0 BRAESIRE 0, M 1 IR TR B ATHRE 220N & 2 2P R
bz, —J7, CAST %L 72 BB~ DERREI DT TH Y, WHHALEEAE S 12T L [
Lz ¥ —7L T3, 2o 0BRRIZGEEREROAENLORELZTRTDIDTH Y, SHBE
B CTRGEE R D T <L

(5] - (=) -]

[

|
(]

Heat exchangerInlet and Outlet
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Figurel. Frost-resistant comparison. Figure2. Photograph of Heat exchanger.

(a) Untreated Al fin (b) CAST treated Al fin (a) Untreated Al fin (b) CAST treated Al fin
S5 3Lk

[1] S. Kim, E. Matsuyama, H. Tajima, R. Miyake, T. Maruyama. (2022) J. of Surface Engineered
Materials and Advanced Technology Vol.12 No.1, 1-13.
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A META SURFACE MATERIAL BASED PATCH ANTENNA FOR FUTURE WIRELESS SENSOR

SPACE CRAFT 5G SYSTEMS

Vanitha Rani Rentapalli. ' Bappadittya Roy’VIT AP University, Amaravathi, Andhra Pradesh, India.

rentapalli@gmail.com, Bappadittya.roy@yvitap.ac.in

Abstract

In recent years, as per the modern technology and development, wireless sensor-based spacecraft design techniques
are using to detect the geometric parameters of humans have become a future of innovative research. The meta
surface is a two-dimensional periodic structure having doped semiconductor, metallic, and dielectric titanium
as materials that are intended to interact with electromagnetic waves. The change in material decomposition
can significantly reduce the radiation losses of materials, possibly enlightening the sensor sensitivity.
Intuitively, the meta surface materials are suppressed by electric and magnetic dipoles with natural materials.
Moreover, as 2D metamaterials, the meta surface can deteriorate the electric and magnetic dipoles to enhance
the performance of the radiator. Here, we propose a dielectric-structured meta surface as a high refractive
index sensor with good transparency and chemical stability proficient of qualitative detection of wireless
sensor systems. In this paper, we are going to present a dielectric FR4 epoxy structure-based meta surface
patch antenna. It is highlighted that the studied antenna has a maximum reflection coefficient of -25 dB, at the
resonating frequency 20GHz and a specified bandwidth at two bands 13GHz, 28GHz. Our results demonstrate
that the meta surface has a promising ultra-sensitive qualitative exposure in chemical and temperature sensing,
with a low profile and an antenna size of 1.33Xx1.3349%0.106 A0, which were measured and fabricated.

Results and Discussion

: T o] A EEEE
HHEE /*\ EREEE
L. 4 ., | EEEES
HHHEH Az LV Y| SIS
Meta surface Patch S-Plot Peak gain AMC Unit cell

The meta surface antenna is designed with HFSS software, the most important parameters that highlight the
sensing qualities of meta surface are S parameter plot, gain plot, peak gain, AMC and unit cell. The radiating
parameters explains how well the antenna radiates electromagnetic energy in a particular direction without
any radiation loss. The performance of the meta surface antenna for the integrated 5G technology for the
wireless sensor space craft design techniques have been shown to know the performance of the meta surface
materials to detect the geometric parameters of a scientific featured human body. By changing the material
composition, the properties of the system would change, which could easily enhance the 5G system

performance required for next generation of space and wireless sensor communication technologies.
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Y= TO=TUV IS T 1BV /S Ar—)UEERE
Nanoscale Precision Pattern Drawing Using Thermal Scanning Probe Lithography
TEREEMEME “FAER. RE—

NICT,“Kanna Aoki, Kouichi Akahane
E-mail: kanna.aoki@nict.go.jp

(B8 EHIEEN] EFRBEEIE ST/ AT —IVINZ—VEFERT 2 EERME LT, ERHE
DEPETIEEREBE T, KEXEDERMETIE T + FRAVERICALSNTWS, #nm L)L
d"’xot BEFE—LELIRANRTEICEBHTES LD, BEREZBEZIRDOVENH ST
&, EBEHAHEHL Y T BROE LANDBRICEZEORSMICKEEZET 2OH0HERTHD, K
WETIE. BEFEHREEZSEELGVHHEE - UBEHLERBREZRIEL DD, KRR TERIEARER
Y-V TFO—T1)YV ST 1% (thermal scanning probe lithography, t-SPL) TSERRICEER]
BEGTE - MIESDhEBEZRE LT,

[=REHE] R T72IL7ILTE R (Polyphthalaldehyde, PPA) (& 150°CIU EITMBENB EE
/R—ICDBLEET S, CORIGEREARIE T, MAETNEFIDH TRERICHES fz&.
LY A RELTRWERIZH/ A T7r—IVOBELAIREE 5D, KREICA/\Y 27ET SO, BZH
L) OV EMREICPPA AR Bwt%, A anysole) AE>O—FL. EE70nm DE%.
Rk LTz,

R L7z t-SPLZEE (Nano Frazor Scholar, Heidelberg Instruments) (&R /1 8EHEE 1 FE1L

LIeBfEIcinZ. T O0—JimBEA =B~ 1,100°CO&EH CHIHRIAE ThH 5, EBEAT v TIE
BARE, 7O-TEREDNZA—2&HH L. &/ line & space M5 NBEHEERE LT
Ffee N2—VOABEDOEREICDOWTHKEEL T,
((ER] 7O0—THLIVXAMBZEEL. TOERKREEEMT 5 EAHEHIBLTLE D7,
BE, tSPLATIELIY A MNEEEBEET, BELIAMEIRSATVF I THRELTHLS,
ROTYFIR)T A TEDIRICEG, ARETEH. LYXAMBIEEBBEET. BT 10
nm @ line & space /X2 — > HEZRE NS EFIEFIC space B3HMGEE L TULVRUREEDER SN
StEmEE Lico K1, No3 DEHTTxAMEY ARAEICEIFRS line & space /N2 —> &AL
TE. /) half pitch 50 nm %181z, £RBIR/N\Z—VDUBEHOEHEEDER. xy ABEDAE
BOERBE. TNZN22nm. 31 nm UALNES Nz, TNOIFEFRIBEZEE REED MR

b5,
Sample No./ Step width/ Probe temp./ Depth
No.1/ 30 nm/ 900 °C/ 30 nm No.2/ 5 nm/ 900 °C/ 10 nm No.3/ 10 nm/ 650 °C/ 8 nm
A shallow #{ = - G good i =
NN 2 I I I | | ;10 ~‘\_‘—Jﬁ—4ﬂ4—1- 6 - _:0
¥§B?—-ﬂ:!”| woz - g :E
B shallow ‘|~ ”I” 20 Dcollapsed ; 0 ®
Half pitch‘ 100 nm'™ memfk'” " Half pltch 50nm ° xem Half pitch 50nm ° o«
Fig. 1 Conditions for obtaining minimum line & width.
1st. patterning Overlay 2nd. pattern data € , 2nd. patterning
[ :
S = SV
o% f:‘;lhhhh' : % 5 : . E
2 A |III|I|I|I "q:')' g > g
= ﬁ:: E3
= 5%
< £

Alignment error in'X direction: < 22 nm
Fig. 2 Pattern alignment accuracy
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BEE - BY—EBF Yy FMEEDKE 20K i< B1) 3 EEEHE

Evaluation of fluorescence for dense and uniform Quantum Dots structures

FORHERIRY 1, EEENRATIERN 2 MHER  #HK
e KERZ Boy ®U72% il R, KB g2

Tokyo Univ. of Sciencel!, AIST?, Y. Isahaya!, T. [tatani?, T. Sugaya?, J. Maeda! and T.
Amano?

E-mail : 7323508@ed.tus.ac.jp

[iFLoic] T—x2v2—THOOLN TV ZHEEL —Fid, FEEROINTICREINSE 7777
AR TR 20T 2, HEREDOE R /MU - BEIME - K2 X Mg <, FEEL —FoR
PHMN E~OEH SR I T 328, S OBEEES T The 2 L BAEBLoREL oTWw 2,
ez, GaAs HWR LICEEE - & —7 InAs R T F v PRV T N4 ZOMFRRAEH 2175 T
7o Sl BMELZZET F v MG R, KR (Q20K) THATHIE % 1T 5 72,

(58] AEFFEOBRTFy MER 7o 2 T3, InAs BT F v FOREIC A w5 2 & T, JikiES
EPNIKH—-CREELET VY PR L 7z, FHiid v 7 i, 27 Fy P OJEREH% 3nm & L
T 8@, 2FH. AFll6 BoMEEEEEZ vz, v 7% Fig. 1 icnd, £/, v 710 20K
BT BHN AR P A% Fig.2 IR $, 1200nm~1350nm O & Gl WEYE A~ 27 F VR TERL 72,

(o] REE - EE—R2FFy MEGEEAFEL, KR (2 0K) THIEZR<IZ FPAEZFHEL 72, &
FFy bORE ARV IGERT 2 70— A7 PARBIEI Nz, BRCTORIRKEHFA L, K=
HICHWHN2 O F (1260nm~1350nm) I3 2 & & 2R L7z, Sth. HEERONFE L
TOICHABARFE NS,

P layer | 1.00E-03

a ARBAA
AAAA -

9.00E-04
8.00E-04

7.00E-04

8x 2 layer < I 40nm

AAAA -
AAAA -
? l 4.00E-04

o .... - 1.100 1.150 1.200 1.250 1.300 1350 1.400

N layer T Wavelength(um)

6.00E-04

585 (PL Intensity(arb. units))

"~ 5.00E-04

Fig.1 Structure of the sample Fig.2 PL Spectrum for the sample at 20K

[1]EH. TfmkEMi 252 (3)] htps://eetimes.itmedia.co.jp/ee/articles/1808/14/news004_3.html
[2] K, [EHEEEE BT Fy b2HOEZET Py B8R — 9] (S5%58 105 (455, 45(2005).
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B L — 9 O IL FHffil O i BEAR T 1 O Rl
Assessing Temperature Distribution for laser Diodes at IL Characterization
FORBERLRE L, EERIT 2 MADO EA L IR KER 2 5iH 3a 1, REF &2
Tokyo University of Science!, National Institute of Advanced Industrial Science and
Technology?, Kiyoto Taniguchi!, Taro Itatani?, Joji Maeda!, Takeru Amano?
E-mail:7324537@ed.tus.ac.jp

[IZUIz] FEEHAM EICTE I &ML 2 8£F5 9 % Co-Packaged Optics(CP0O) T,
JEE R O FEME N BB SL OEREME & el LT 2 RV Z E 3R L o T D M, FRIC,
FIRDHER L — 1%, BEEFTH D Z & SERBICICHEREEMEMES - TV
%, CPO IZHHAA N D R OB 217 LT 2101k, BERELZ T2 2 ERNAR T
B LY s d, ATk i, i L2 EER L —F o 1L IERIZ, FTB IO
JEI R DR E 5348 DFA &2 4T > 72,

Fig. 1 Temperature Increase for the Laser Diodes

[32BR] #IAL L 7= 8k L —+ (UNION OPTRONICS CORP ft-#d, I : U-CP-1305013p)
X, RS 110um TH D3, OMP (BFBEMATEE) (280 37um £ COMEBRILEITo72, A
T—UViEZ 60°CIC LT, IL Rtk (Bt KME 40mA) ORI 21T 72, #k A Fig. 1 1R
T, HELATOER L —F OWRE EFIT 3ICTHDDICH L, HEY L L7z =8k L —
DWE EFIX 1CERE ST,

[F&D] PEERL—FOREIE 110um 2D 37 um £ CTHEB(LEZITV, IL FRERFOEY
HOREZEAT o7z, FERL—FOWRE EFIX, 350 LIS, EE(LNRE E
SO AH /e Z & RS Tz,

(I EHEL, T 2 —/3—0 Form Factor OF#E)A (3)] EE times, 2022/11/16.
(2]t b BRI 2 . 20a-C401-12(2023) .
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3RFEAEBRICHITI-74 o OL U XEEDKE
Fabrication of Micro-lens for 3D optical connection
KRBT RKEREGET |, EXHNREAWMRM: M) A,
e KER2 XF @2 RAE !
Tokyo City Univ. !, AIST. 2, °K. Kikuchi', Y. Okano!, T. Itatani, T. Amano’
E-mail: g2481415@tcu.ac.jp

[IXU®IC] BRHET L NHE T 2RI L0 FEET 2 32558 Tk, EREIR - DY =
VRIGERRRE L T 7 A R—= L OB DT DOR Y~ —JEEW K A 3 KT TREA T AMEND
D, LinL. U a R &R Y ~— IR OER 1 HHED 2 L0, RET 2@ I
B7pD e, EHENESIIRETHD, Fxld, ZNETREEEZHN T 7Ly
R 3RTCIET 5 715 C, AR MN A L C X7z, STk X, >V 2 RRE kI rss:
LTRET DA 7 n L X%, EROR G v F o 7 RFIH L TR LD THRET D,

[%ﬁ]747mvyf%792V%%§ﬁ%mﬁﬁbf%&ﬁékwm\747EVVX®N
B —FEACCIE, CRESTEC #EL DI : CABL-200 OB T-H-tilidE & 2 A\ o, &Rt
A NELT, AUBIO ZEPT000 o, RUBRITHD Z LD, B RBEEA IC L
TS =V BRT D, Y — U OERIT, 40um,20um, 10um THD, ZDO/ K — %Kk
2, VU a HEBICME R AR 0 AT Y, SRV IABEDS 10 mA B &2 D72, =y F T
PED BN AT BN VB L 722, ZHVE TIZ ALD {E TR LT ALOs IR Cx v 52 78R 20
U ERGONTWERIZ Ln | BIRRICE D32 =% ALOs IZERG LT, Z20/3% — % Si
WHRB L Ty F o7&, =y F 7 Tik, SAMCO #HDOAE : NL200 % vy, ALOs %
CHFs ATy F L7 Si % SFe FIA Ty F 7 L, BER40pm O 7 —HEEOBILEHE R
% Fig. 1 1IR3, MM BMEEBlEg . PRASRBIZEE ., AT REim e 7 7 A L Th b,
[EAE 40 u mDJEFE T S 28 2.4 p mO UKL S 4v, fREAEIT 170 um TH D, HEE 20 u
mOGEOHMEBLERILSSum THY, EHE10um OBEOMEBPERILS0um THDH,

[1] 40.335um

28.287  35.000 40.000 45.000 50.000 55.000 60.000 65.000 71.764

Fig.1 Etched curve profile for the micro-mirror structure
(L] ErEL Ry F LT EANDL LT, A 7 u L AEEERIELT, &
(T, BRSO RZXY v 2 R & OERT n A~DORERZX5,
[17 A. Noriki et. al.,“Mirror-based silicon-photonics vertical I/O with coupling efficiency enhancement
for standard single-mode fiber,” J. Lightwave Technol., 38, 3147-3155 (2020).
RIFkfh, TAI203 2=y F o r~A7 & LTHWZY Y a 8T vt A0 IS B PR 2

24p-D316-4(2022).
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RAVORMAICEDER TN EILO—XBFRKEAIOY 1 7 LiKEFEN

OffJIl 8F1, Abdi Karya | Putu2, Muhammad Al JalaliZ. gL BBAZ FEiE B2 N XE3. %
5 &5172. M AHARRZ(EHAERE. 2EBHAT. 3.EBHAERE)

[18p-C43-2]
KEERERSHFEKEREILOMR L LEMICRET 3 5T

OM2)FEH Wom 12, B&H =E2 I 8K MHE S22 Mg EE'S(1.AKEI. 2.I2MRAP.
3.8 KMREL)

[18p-C43-3]
BRACFHICO BTN EA I NBRA 7 > SHABIC 51 3 BEABI BT 3K D

OMNF L BAERT, vt —181V2, AL B2, & T £2 /NI K2 BEH Bma24 A 822 W
EE"3(1.BAAFET. 2BHAMLEF. 3.BHAMREL)

[18p-C43-4]
B Z AV ZERLFH CO, BITORIBELICH T2 ETERMDOEL

Oyt —18"2, & E BeE2. HE BAERY. VI 8R2 BH mE2 A 522 MR EE3 (1
BRAARFIET., 2B EF. 3.BHKMREL)

[18p-C43-5]

TOF vy FMEAREILZAWVWCOERTRIGICEITET / Z1 MEEL TS v T« T DE
%

OFT £\ HERBE A | NI &R B %3 B 52" (1. EBFHZEHR)

[18p-C43-6]
COBTTITIR—DI ST 4 VIICETEDT TR DIRE

Otk ®is'. & F £, /vt —1812, HF 8BAep12 A g1, I &R/ B =3 Mr EL
23, A g2 (1. BRLEF. 2.B8AKFE. 3.BHBAMREL)
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TaTIWNTIVA-BEB-1 4 HETIEBMEORRERVF EU T LAFZ O EMADIGH

OF 2B\ =2 (1.LhIX)

[18p-C43-8]
Mg = RE M IEBITEIME 4 V9. Mn, O, DE— RIS E 2 AUV L HEBHR D
REBEDES S L UVERRTFOEEDER

OfRE gEX. AE T&\. 1 MAL HFXE' (1 REBEARIEIET)

[18p-C43-9]
BREDBEEEERIND YECEIC K ZEAREMESB Y SERAEMEEDO) TILZA L« ARS
v RER

O ##'. WE X" (1.KEK ¥118H)
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NATD)
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A ORmMBIZEYVERSID
EILO—XBHEKFEHARADY A 9 IIEKEE

Evaluation of Cycle Dependence of Cellulose-Derived Hydrogen
Produced by Microwave Heating
BHKEFE !, BHKXI? BHAKEREE® M)l F' |PutuAbdiKarya?, AlJalali
Muhammad?, ®IU BX? HE 22 @AF XK XF &IT2 Stk K2
FIR, Univ. of Fukui !, Dept. of Appl. Phys., Univ. of Fukui?, HISAC., Univ. of Fukui 3,
°Kohei Nakagawa !, | Putu Abdi Karya?, Al Jalali Muhammad 2, Yota Kageyama 2, Toyohiko
Nishiumi 2, Fumihiro Nishimura 2, Takayuki Asano ?, Seitaro Mitsudo 2
E-mail: knaka@u-fukui.ac.jp
2050 FEDON =Ry =a— T AFEFITAT, ALAREHIE D2 =RV F—JHTH HKFET A
DIEHAP BRI 2T, KFEA 7 T OEEORIL B KA A DOHPEERIC X 2 B
FEEZAIT 2 EMBRE RO TS, 2 THEHINTWDLOR, BEHR CHEN S5 B
FEMDT10% LU LEZ EDDNAA T ART T AT v 7 ZfEM LI AMUIZ LD KRBT AL TH D,
T~ A 7 ailEMEE W7 T AF v 7 B a—AS F~ ADEFHRST)O A AEIZEB N
TRYBEICKRIEHTAPGELND Z LBRE SN TER Y ([1], [2]). ZAfiH D% E /) 72 =3 L —fik
ez rREICT 2 LIPS TV D, —J7, MEERY =F L (HDPE) TO~ A 7 m il inEIZIs1
DFATHRGETIEL, NBMNZ X2 024 0 il 2 & TRMIZAEE Sk L, KFET A DAERENME
TLTLED ZENMERTH L.

T TARMIZE TR, ZNETHESNT IR olo~ A 7 v MEE izt v e — 2 dskoK
FHADERNZI T D% A 7 MK OWTEHME L, S EOBERICOWTERTH I & &
HEE Lz, FHMEFEEE LT, S FENOHA TE 2B OEKRFET A& L | ZREIE LN
KRFEHTAGDE, KFETAGEHRL LTRED 72,

B 103, Bm—RIZBIT DKEN AEERDOY A 7L T 1
RIFETH D, LA 7 VH~M0%TE o Tofisffsfiz 2 91 & 100(- .
JVHLIREIZIE 80% L CT—E & 72 b | KFEN AFEAEREITK
TLZhoTle,, o T, w4 7 vz Hunict e —
Ao RTIE. oS E M L, K02 DOKRET A%
BoND ZENHBMNLE T, AGERETIE, XV BRR
IR TT A G HTRE R DFEAT A N, AdiE b D IR R
B9 2B OV THET 5,

80— -

60— -

40} 4

Hydrogen efficiency (%)

20 -

0 1 2 3 4 5
Cycle
[1] X. Jie, et al., Nat. Catal., 3, (2020) 902-912.
> — 2 ZE *=
[2] 15 45 84 [l M FR ATk 22T A 22p-A306-2 Le/m— 2B KR
(2023). H AR D YA 7 MARLFE
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KREFEFERS FEKER I OMELEREEICET 555

Evaluation of Efficiency and Durability for Hydrogen Generation
of Polymer Electrolyte Electrochemical Cell
BAKIET !, HRHFRAP?, BAX MREL?

OBkE WLWoh!, B =F 2 /NI BEXKHE B2 /Mg EE 3
Meiji Univ. !, RIKEN Center of Advanced Photonics?, MREL?
°Itsuka AKita', Katsushi Fujii?, Takayo Ogawa?,

Satoshi Wada?, and Atsushi Ogura'?

E-mail: ce231002@meiji.ac.jp

1. Fia

HIERIE B OB TR OB OBLE NS, FAFRET R LY —OMEENEE->TWD, KEEREIZZ ) —r T
FNAFX—=THY, FHizRBHRE L THEAINTWS, KB RBICLD2ENT, KIEZEL > TREEN/AELEID
BT ENDDH, W, A RENITEGTIENMEREINTWDEN, TO—ONBEKIDRIC L > TRAET HKEOLT
BTh D, FroEEEmSFRKEME /L (PEEC) 1. T/h U LEIAE LW 73 & DD KFERRAEVEICH AT, B
B AMENE | INEEENENZ D, ERNRKERAEEE LTRSS, £, W 27r—b
MNEH kW A7 —)LE TOY AT MIFLHITHIETE 2, kEx RBRBO KB ES AT LOEIETHEE LTH
HE T 5, PEEC DI - ZZEMDM R, TR X —3 A7 LOVERER A L+ A7~ 0 OEELHETH 5. PEEC
OPEREZ e KBRIZH | & T 72912id, B OREEE L 2 5| & Z 93 E RS EZ EE X b D, BEMIZD
WL, BLoMEE, BEIRE, BIE - EROHEIA M7 R4 S T CiEmn e ST\ b, ARBFFE Tk PEEC
DOVERE L ZEVEIZOWTHEm AT 9, ZEMDM FICBE LT, EBift - BEOHIAISMRIREEIC L AR EDE %
HWEL, BLEIT-T,

2. FEBRNE

AREBRCIIHPTESRMTEL T 7 A IO, &7 / — Rz, AP &E4&ER PYC 2 Y — A2 AV, Nafion
115 = h F A2l UCX 112777 PEEC Z/E# L7=, EMmAEIL 5em? TH D, Nafion BIZT / — Rk, 7
V— R A Z N EN AT L—8AA LARBLEARRE (CCM) Z1/ERL L7, HTAIEBEE L TPt a— SN/ Ti Ay
v 2 &A=, PEEC OIEHRSA: & LT, WIHHELEEZ 1T - 7-, #IHMLEMEIX 1 BEERK 2R L= B, 10mV/is T
02V 7520V ETHREIL, 50O 2V HIR 21TV, ZO%IE CRSIEET20V 205 0V £ TRgl L, BECENLL
RAET 20 Wi E T 2 BETH D, T D%, RE CTEIR—B/ERME QV £5E) BLOERILFA v E—F Rk
(EIS) DOWEZE W, ZEMDOFMIZ DN T T o7, EOBE, FHMliRFOEECEIE ORI A &2 A LT,

3. FEBGERKL VB

Al U CCM 1ERISAE 2 VT 0.8 A/em? EBIAVINFF OB EORFZAN (K2) & 2.0 V EEBLERFOBIRORFZE
b (K3) Zaxd, EERAIFTRNIEREI AT D 5 REFELE 1T VB LN LT 7203, T LARRIX 2 LV EBIE D
DI BAHANC B > 7=, EIS OFER CIXEFHGUIZ LT, KEEAOBEPUES D LTz Z &b R X
D B L [ERE S FIEDRNC D IBEBENBD L TWD Z & &R, —F., EEEIIET., B E )
HRERTH -7, UL, EBLEEBRNEHEO IV FHEITEEEERBETO IV EHELIZIERC Th o272, =
@%@@Eﬁ%ﬁ@ﬁ&ﬁ%ﬁ@%%@ﬁ@%%@Emiéxﬁﬁﬁgﬁﬁw@<\mﬁ@8®ﬂﬁ%@£ﬁﬁb
HT EMEBZLND,

2.5 1.4
H, O,+H,0 & Constant — Voltage at 2 V
de — 24+ L
I t it = <
%o 23 £
— =]
=22 a
T =
Sa, s
> ' 5
Fnd Plate 1 1 1 1 1 U I I I I I
/ 2004 8§ 12 16 20 24 05— % 12 16 20 24
- ) | Time [ht] Time [hr]
2H + 20 = HJO.;U () e
Fig. 2. 0.8 A/em? & B HEENINEF D Fig. 3.2.0 V EBERF O EITE E D
. N N
Fig. 1. PEEC DOH§iE, EIE ORFIZEAL, FHIZEA b,

© 2024%F [CRAYEER 01-097 1.4



18p-C43-3 HESEISAMEE AHELIMRS BRTFHE (2024 KEAVLEN2RIBEAVS 1Y)

BERILZM 00 EXICERA S HBEA A URBRICE TS
BERIKEFHRET B KEa:E DT
Water Transportation by Electromigration of Hydrate in Anion Exchange Membrane
for Electrochemical CO:2 Reduction
BAREET ", BHIXEF? BHXMREL CHERXER', /It —#E'2
#HE BB, FF £2 /I BR? BE&HF ZFL NE 822 Mg EE
Meiji Univ.!, RIKEN RAP?, MREL? °Kentaro Inoue!, Kazuki Koike'-?, Takeharu Murakami?,
Kei Morishita?, Takayo Ogawa?, Katsushi Fujii%, Satoshi Wada?, and Atsushi Ogura'-?
E-mail: ce241049@meiji.ac.jp

TR E (COy) IRETINZIRMERNE ST 2 DRI X 2 HBRIEEIZ, ARS8 R+
REMEOUE OTH 5, BEXFEM COEITIX, KA D COL R % HII T 2 Hiffi & L TiEH
IhTw3, BTE, [KHEE)) CodEims e N2 kS s TEMRERE (PEM) 2Hw/-¥n
¥Fr v 7 COEITY 772 —DRRVPEI b TWE ., ¥uFXxr vy 7Y T 72—t X3 COE
JLTIE, 7/ —F&hy—FidkaA 4+ 55 (AEM) Toafidh s, 7/ — Filic KHCOs
 KOH 7% ¥ o BEfwE, 717 — Flic CO, 23t S h, COLRBITKIEATHhN S,

AEM %ZKp3EE T 2 F 2R & L CEMIKIEEZRE & 4 4 v OBKIKENCTHE S 2 KAk
DFEEHBZEZ LN TS, ZHUHDKDFEED NG v ZICK Y YT 7 2 =13 CO, RITITHHE L
7B AR MFFc& 5, BE COETICHHA I N TS AEM D 4 4 ViERE A+ Thh, 7
J — FlicfHE N =BT OB A4+ v & L b ICKkD T8 H Y — F~BE#T 5, ZoB#rs
B RICEEZL 7Ty T4 VT EIEENS D Y — PO COLMHBFEEER /71 £ TR H T
KBBRBFET D, 77 9T 4 v 271x COBITLOMAIRIC K& nig R 5.2 5720, Frxlk
AEM IC 513 2KE%EICOWT H e A ZHWCHHAEL T3, FilEOEBIREREEIC X 2/K%E
RO I KX (2], SEIZERICL 24 4 v OBEXKENC X 2/KEEE TS 72010, ol
i [FRE o B (KHCOs, KOH) % A, BR % 2> 1F CKigid & o §Hli 2 17 - 72,

BREZP T IRIEOEOMAOKEZHE L 728 24, HINT2BREELEL RbICoNnT
HY)—=FEhbT )= F~OKOFEEGEDSINT 2 DERMAL 7z, ZNIFEAF v BHA A+ v T
L C AEM ZEE LT Wiz, AV —=F»rbT /) — F~EA 4 v 2KEIT % DI fThi3 27K
DEENEDNS WD ThELEZLND, £z, EHE/KEIIBMEREORME & b IC@d L 7z,
taXyy 7Y T 7 2—=%kHi COBTKICDERBREILTIE, 7/ —Fhrbh Y — F~BH)
L7724+ v BRIGTHE I N2 h Y — FROEMRRES LR T2, 20z, Y —
F OEMIGRE EFICHENT ) = F 2 bh Y = F~DOREZRELHY — 2L T ) — F~D&
A F A L 72 KB B ARFIC AT 2R e 7 B, bbb, BEERENEA 4 vITfTbE
TRKERICELGA, AV —FITT7 Ty T4 v IBEL BAREM A RIE X s,

[1] Garg, S, et. al., Energy Environ. Sci. 15, 4440-4469 (2022).
[2] H L At 25 71 ISP BT RS, 25p-12C-2, 2024.
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FEBZEZRAN-EBRIEEN 0, ExDORMEKLICEITS
ETTERYDOEL
Changes in reduction products during long-term operation of
electrochemical CO: reduction using Cu electrodes
BaRFET ', BUEEF? BAKXMREL O/t —#E "2, #HLE REE2 FEBRKER'
NI ERZ BRF RE L B g2 M B

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

BRI T BAE R cRE 2R & e 5T 2, HIBRIRBL D 4 HRIE, KD CORED LA TH 5, EXULFH
COBETTIF. BRATALF—FHAVTCO 2 XM, A XV, TFL v, TX—NMITEIGL, KAF D COEELZRY ¥ 58
fire LTERIN TS, BRLEN COETTIC B 1T 2 BUEDFVEIZ, L) OERNE L EILOLENTH 5, L) &R
. PR O MR KGR O EMRERLIC X o TIRE 2 2 &AM LN T %, BRI ORI, F51C 6 I8 oo FE S0 1 2328 i)

CHEE L2 5, ML, T RFy VERE ETENCERRZF LY EMRICERTE L 20FEAI ATV S, LA
L. BB OFIENEREZAS T TH 5, oo REIKICX VFRASZML., =F L VBITHEMET T2 L 05 ED 5 2,
Fric, HM e L% 7z CO2EIT 0 RIFFLERRIC X 2 MM OZALIERIZH O 2210 x o Tndp s, Z 0Z(LIZLEMERED R
RICHEETH 5,

Fx i HAE 2 i Cu EBMA T 500 Ko CORICE 1T\, LW, B0 EL., BB OEBEMEDZ T2, ER
Wit 0.1M KHCOs, EiIE 5SmA/cm?—E & L7z, RRRIERIC L 2RO ZE T 5720, 2 LVHNOBEKEEZ —TIfE>Z &
BTELERRFHEL /-,

77 77 R EMAER 1 IR, BRRIRERIIKRERDATH o703, ZDRIRLICTF LV ERBML 7z, =
FLVERT 7 77— GEERR S8 10 R ICHRK 30%IC#E L 7z, ZDHk, TF L VAERIESMET L, X X VAR

ML 72, BERTROBMRATGRZFM L 72 & 25, RUTBPRICEB R SNz, Bk, KOHEE & ZRFIC X 0 BRERIT
02M ¢ 7oz, & DFERD S|, Bfeh O BBKRIMIZIK & BIRRE OB B E R OFIREIEE Y 5272 2 L BARE I
776
100 ~14_ 100 ~14_
= O = O
2 Bn B en
< w0 JasE S SE
8 < 5 o < mm CH,
) P o
o= -1.6> & -1.6 > CH4
5] > o >
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E 4172 F -1.7°E H,
E § 5 20 g .
- c 5 —— Potential
=¥ ay
0 —1.8 0 —1.8
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Time [h] Time [h]

M1 #WHEEEAVEREEO COBRicEd3ERMO7 7 77 - L EFPOEM, £XIZ 500 K20
R, ARIZEDORFID 10 K D IR,
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TOoxvy T MEA BEEILEZRAVCOEXTRGIZHEITS
T7/54 FVRELETIS YT 1 VT OBR
Relationship between anolyte concentration and flooding in CO:2 reduction reaction
using a zero-gap (MEA) type cell
B RAPY, OFT £! HE KR X @ /NI ERY #HF ==E 1@ 82!
RIKEN Center for Advanced Photonics !, °Kei Morishita!, Takeharu Murakami!, Takeshi Matsumoto?,
Takayo Ogawa?, Katsushi Fujiit, and Satoshi Wada*

E-mail: kei.morishita@riken.jp

BARAY7R CO2 B TTHAN T HERIRRALBI IR D—>TH Y | il LT Cu 25 Z & TCO %4
SALFANTIRAAKR TR T V3 —)b, BRITEITTHRD Z LM BTV S[1],

TR CREEM ZER T D7D Er v v 7 (MEA) Bt L2 vy, KBEAERKES (HER)
P OTZDERBRE & LT =AU 22 L 72 EXUbF 1) CO2iE t (CORR) (2L Y [ FEx D
(SRR E 720 . BB S 2 = F L o 2 RIFMZEICAERKRTHZ L2 HIELE LTV 5D,

CORRICIZT WA U BREGA A2 EAKRBMETHD ZENAMLNTEY[2l. ZOAF > BAKRFD
WTKEHNT /) — Kb h Y — RICBEIT S Z & TCORRDBETT D, LNLZOENRZNE DY
— REHETT /T4 "BRBMT 7T T 4 T WIBIGENEL, B Y — RESfE~D CO, #
ADPHEDE ST HER MEE SN D, Flo, WY —RKOT A0 U BEEA 40 DEEMRER 2 %
B LIRERKFER & LTHHHI L, CO W ADHAA N RICEM SNAEAa 0L H 5,

Txlx, 2O T, 77T 4 TICOWTOEBERDT-OILT ) 74 MREL 7T v T 47
BOMBRICER Lz, 7 =4 28#fiz s LC Sustainion, 7/ 74 k& LT KHCO3 Z IV 72 £ KHCO;3
BRI D0 Y — RMll~D7 T w5 4 v 7 8% Fig. 9.0

1IZiEd . KHCOs IRENELS RDET T v T4 T8 33

BRINT %o Y — RO KOBRSLT 7 074 > 75 g:ﬁ
DIV Z S Z &b, 7/ T4 MEERELS £ a0

7% 2 L CUBEKIKENC X W BEIT D KA AU A gﬁ

ZRICHARIC LD BB AKORS T R 10 @ Cathode
BRE LA BN, SO 754 MREE 0 02w s s
KELTHIET, 77 v T 4 V7 EENH SELE e e e
BB R B ATREME R IR L TN D, Figure 1. Relationship between KHCO;

M ARRZE D ERIEN E D O OB % (JpNp1golg)  electrolyte  concentration and  flooding
' volume after 300 min operation. The used
ELTEHEBINTZEDTHD, membrane was Sustainion.
[1] Y. Hori, Modern Aspect of Electrochemistry 42 (2008) 89.

[2] M. C. O. Monteiro, et al., Nature Catal. 4 (2021) 654.
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CO, BTN TV B —DIF9T4VTICEITHT7 = VX BMEDRE
Role of Anion Exchange Membrane on Flooding in a CO2 Reduction Reactor
BHEEF L HAaXFE2 MREL OFL BB T £ /it —3E12 HE BRERL

BE @, /M BRYL BF REL MR BEE, B g2
RIKEN Center for Advanced Photonics !, Meiji Univ.?, °Takeharu Murakami?,
Kei Morishita?, Kazuki Koike!?, Kentaro Inouel?, Takeshi Matsumoto?,
Takayo Ogawa?, Katsushi Fujii, Atsushi Ogura?3, and Satoshi Wada*

E-mail: takeharu.murakami@riken.jp

wERAGFHIL COIZUE (CO2RR) 13, CO2 M HLBERT RN F—IZ L o TRIWKFEFELZEHERAERT 577k
AT, ALFEARRD & 9 BRRALKERRARLSFICBOTHOER » 2 v g VEERTHLOOX—1Th5H
ML LTHIRF STV D[], EBRULSEM COEILY 727 X —0F T, EAICMIT TROLAZLEEZE L LN TVD
b oL, ERE S TEREREEZMNL2ErX Y v TV T 7 X —Thd, 2OY T 7 X —%, 7 =3 L IZHE (AEM)
THBES NI Y — RS, Cu 72 £ D COE Il A WA L 7= 2 ALE O 77 AYLHUE(GDL) Z Bl fE L, GDL D5
MB CO HAZRMAGT D, 7/ — Rl SI1E KHCOs 72 £ D IR FRKFE I & & LBk 2 I3 2, 7 Y — FRIGIC
MBI T- & T — RO JRETH 72 pH BRBLZ 8 5 7T AN U A F A N, BEELTT /— Kb Y —
RICBE) L7 ECHRET 5, LosL, BRI Y — R GDL 2RV BX R £ TA—R—Tu—F5L, H/—
RffEIE ~0> COx W ADIEHMHEFE S, V7 7 ¥ —1% COBILREN B RV HAe HKERAED T 7 4 —IcEbo
TLEH, COBRTYV T I/ X —ICBIT L7 Ty T 47 EMEND ZOBBEIX, BEERIZBWTE<MbNT
WHRITEOME L IR EMEOT L7 ha vy T 4 71255 GDL TOBKMEDKT, Y —RKTOT
N ) BB X D BUKYE PTFE JE 050, GDL TOMMT AN Z 2 72 DIREH B/ B TR S /o3RI
TR,

B2IT7 T T4V T DAD =R L EERT D20, BaXy v T YT 7B —0OA 4 2 Hfsia 8 5 Kifk
OWHEICKEBR LIz, V7274 —ICBI D77 vF 4 v 7%, WOBKRPLTHASNS LY HITs0calcik
%, ZhE 7Ty T4 I NERICE D FEBICHET 260 THDZ L ETRERT D, LrL, T=F
R T DT =4 L KFEE IS KOBENI S Y — K067 ) — RIZANI bOTHY, 7T vT 47k
MR THLZ ERMOENTND[2], Bexid7e—k/ Lol & F X E2BEOEBMIKE T L CEMERE
ToTeiliR, 7Y — FCOBMKREDGIERICENEE, KOT /) — Rinb A Y — R~OIEHIR %A KR T H
HZEEHILNILI, ZOZEiE WY — FTO CAbBMERITUELEZZ LN TWD &l F 4 R EREE )

KBS DL, T/ = FnbhY— R ~OKROBENEIML T T v 7 4 TORKE/R D Z L 2R LTV D,

ABFFED—FR 1%, ESZHFIERFIE N = /L 5 — - FEERATR G BAFEMME (NE D O) OZEFt3% (JPNP18016)
DFRERBFHNIZH D TT,
[1] Y. Hori, Modern Aspect of Electrochemistry 42 (2008) 89.
[2] Garg, S., et. al., Energy Environ. Sci. 15, 4440-4469 (2022).
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TaATZNTIN)-EB- 1A HETHIEBMHORERVF MY LAF
VEMADEH
Development of dual alkali-metal-ion coexisting cathode materials to application of
sodium ion batteries
AIX D) & EE OF EE
Kyushu Ins. Tech. ,Sun Jiaze, ©Ma Tingli
E-mail: tinglima@life.kyutech.ac.jp

Energy production and storage technologies have attracted a great deal of attention for day-to-day
applications. In recent decades, advances in lithium-ion battery (LIB) technology have improved living
conditions around the globe. Therefore, whether LIBs alone can satisfy the rising demand for small- and/or
mid-to-large-format energy storage applications remains unclear. To mitigate these issues, recent research
has focused on alternative energy storage systems. Sodium-ion batteries (SIBs) are considered as the best
candidate power sources because sodium is widely available and exhibits similar chemistry to that of LIBs.
Therefore, SIBs are promising next-generation alternatives.

Similar to LIBs, highly reversible cathode materials based on the intercalation reaction, which
involves interstitial introduction of a guest species (Na*in the present context), are needed for high
capacity and good cyclability of SIBs. These electrode materials are mainly categorized into oxides,
polyanions such as phosphates, pyrophosphates, fluorosulfates, oxychlorides, and NASICON (Na super
ionic conductor) types, and organic compounds

NASICON fast-ionic conductors have been largely considered as a viable solution for the
development of energy storage units. Due to its three-dimensional framework and high operating voltage,
NASICON-type material has been extensively investigated for sodium-ion batteries.

Chemical doping is a popular technique to improve the electrochemical performances. The Mn-based
NASICON-type NasVMn(PO.)s; materials are promising cathode materials for sodium-ion batteries (SIBs)
due to their environmental friendliness and cost-effectiveness. However, the unexpected Jahn-Teller effect
induced by Mn3* and sluggish Na* diffusion kinetics in NasVMn(POs)s cathodes lead to the unfavorable
structural distortion and rapid capacity fading.

Some research work confirmed Heterogeneous alkali-metal-ion doping were considered as a good
solution to enhance the structural stability and improve the ions transmission of cathodes in SIBs and LIBs.
In this work, we demonstrated that dual-ion substitution with the Li* and K* ions, such as NASICON
Nax(Li, K)1.xVMP series, induced a faster ionic conductivity, due to the enlargement of the tunnels’
bottleneck. Based on the XRD refinements, Li* and K* might occupy Na* sites or transition metal ion sites.
The electrochemical properties of the Nax(Li, K)1xVMP were evaluated. The electrochemical performance

was also discussed. These results will be presented.
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Mg —REMEBHMF MgV Mn0s DE—REHEZ AV -HERD
REHEDKRH B L VERRTFOEEDREH
Investigation of stable structure and the effects of substituted atoms in Mg1+xV2x-yMnyQO4
after discharge as cathode materials for Mg secondary battery using first-principles
calculation
REARISET, OF% &E A TR &H &t HFX K
Tokyo Univ. of Sci , Ryushi Imi, Chiaki Ishibashi, Naoto Kitamura, Yasushi Idemoto
E-mail: 7223510@ed.tus.ac.jp

1. #5 Mg “KkEMIT Mg A i THH-0BmNVEBT R X —BENIFSLTEY . K
A kML E L CHFZED M T, A B RV MgML04 129V T M = Co, Mn, V DESXALFHY
FEMEICBET 2B S ST D, FRICA B RV Mg 33.(V1.67xyMny)O4 X 200mAh/g ¥7 < D
WEREEZRL, 20 VA 7 VETEENBIL LNV ERHEIN TS D, LirL, ZHEED
BBRESENEEN TV OEMRR ThH D7D RFTEEN KM TH v . EHRHER EOJREIZAR
HHCH o7z, & 2 CARBFZETIX, FH—JREFHHE 2 AU TR BRI Mg VaaxyMnyOu(x=1.25, y=0.2:
MVMO1202 3 £ U'x=1.33, y=0.2: MVMO1302) D% E 72 Ja) T i & D 7E L 72 2 S HUE % D22 TEAE 1
DORFHB IO MR Mg OEEZ THT L2 L2 BET 5,
2. BHEAE FET e 7T A% VASP, KJEHiRE Y 7 M VESTA &Mz 2, JLBEICIE
GGA-PBE %\ =, # v b4 7 T F)LF—73 500eV, k-point A ¥ = | 1X2X2 & f L TH—
JRERE R 21T o 72,
3. FERPBIOEL Fig.l IZ MVMO1202 @ a)Fe BRI L OV b) fERF (Mg A& 0.25) D
AR OREHRIEE ZNERT, T VILERIFZE CH R U S ISR 21T > 2B 5
BHRER—2Z L THER LTz, FEERIOET /LD Mn
~ sdsiey 1 IRT 8a VA MIMEET D, FAERIDZEFL 16¢ B A K
)| - wasiee |2 Mg A AND T LIC K0 BN OMIEE LA TR,
ZOBE MgIIHFF L IF LT NBLNDER Sy ~TEA
00900006 0 ov sizEEIIERL, 8a %A FD Mnid Mg ITHATH
8:0 2 W AR S,

BHEE ARBFTED —EB1E IST B GX HfiAlH F 3%
I" ) (GteX) . JPMIGX23S1 D3R AZZ T b D TH Y | BfR
“ieesieMg AR G L T,
s 16dsite Mg ZEICHR 1) Y. Idemoto, M. Takamatsu, C. Ishibashi, N.

Ishida, T. Mandai and N. Kitamura, J. Electroanal. Chem.,
928, 117064 (2023). 2) K. Momma, F. Izumi, J Appl
Cryst., 44, 1272 (2011).

Fig.1 Stable structure of MVMO1202 of
a) pristine and b) 1st discharge after

structural relaxation calculation
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RESBER X BRI FEIZE S
MEALEMEBTELBERBRREAEBEDITZILEA LRIV FEHE
Real-time and Operando Observation of the Interface between
Oxygen Evolution Catalyst Electrode and Electrolyte
using Wavelength-dispersive Soft X-ray Absorption Spectroscopy
KEK &8 ClkE E# ME X
KEK IMSS, °Kaoruho Sakata, Kenta Amemiya
E-mail: kaoruho.sakata@kek.jp

K5y i P R EEARR 2 N P2 K SRR AE RO T, AR AR L 7ok B 2 BRBE A DRV IR = L 5 —
D—o L LTHATE B1-0kkx BT T 5, BRERBEBBIIMEROAR MLER v 712
o TV, FUSTFREE S RIHANREZ N, Fx 2B IZBHSE L 72 R 5 B X SRR 53
15 (XAS)L Tl B MRAE 3~10 FECTO A7 MVEENAIEETH 0 | EIRAEICB T 5 ER
(LIS DIFNT T2 DV AT L EMPBEDOE T, UTNAEA L AT RBIEZITHI TN
T&E 2 L2, AWETIE, ZOFEEZMNT, EEEM LIZHEE L7z Co Bk o EN w5 H Ol
R E Y T IVE A D TRIEERIT 272, WESHIL XAS O F5R &, MAaahbETHALE
BRULFIE A ORI A M 1R 28 R AE /L & XAS ORIELERE O F 2% R 200
nm @ SisNg HEOEM THEI BTV D, EMRITEEE & LT Au % SisNs &4 £IZ 10 nm RiiE
L. Z® kiZ, Co % 5nm i@ L7214 300°C T 10 437 =— /L &{T- 7=, Efifik & LT 0.1 M NaOH
TR A VN T2 AR S2BR 1T Photon Factory BL-16A (238 T30 L 7=, g o K Iimic % B L C.
B, VS C O EMRECOL TR OB Z HIR L CTEREZIT o7& 2 A, KmiLfFofk
FHICHKRT D& HbND E—7 BNEMIC > THREZ(LT DR F 2R T 22 &N TE T,

e N\ = Exit slit
/ Refence \ Toroidal mirror
Counter _electrode \ . Wavelength-dispersed
electrode | // k soft x rays
’ ’—‘ y
o Y/
Teflon cell [ ~V°u'“”,}> K\ i Spherical mirrors
~ ‘ M1
~ f . / — M2
Wavelength- S — \
| | dispersed l\ | 1P N
soft x rays 1 Fluorescence N\
; soft x rays
4] i Fluorescence Sample \‘.\‘
Coo, ——H soft x rays M
x Detector ‘
\ Au thin film for | J;f'
”»y,,,% conduction Si;N, Window /

1 RSB X #R XAS HE 3 L OB UL SHIE & v oREms
2% 3R
1) K. Amemiya, K. Sakata, M. Suzuki-Sakamaki, Rev. Sci. Instrum., 2020, 91, 093104.
2) K. Sakata and K. Amemiya, Electrochem. Commun., 157, 107627 (2023).
3) K. Sakata and K. Amemiya, Electrochem. Commun., 165, 107771 (2024).
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FHETEH AT LAEZRAVWVRENRZEGFEMORTY ) a1—2a Y

Analysis solution of Sulfide-Based All-Solid-State Batteries Using an Air-Protection

System
(#) B3I/ 721 OthEFEE L A-+EEMT L FREES . ARSI L BFTF L 2a%z L
RS

Hitachi High-Tech Corporation !, °Kiyotaka Nakano!", Keisuke Igarashi?, Katsuji Ito', Yuki Inage?,
Toru Aiso!, Hiroyuki Asakura?, and Takeshi Sato*

E-mail: Kiyotaka.nakano.ey@hitachi-hightech.com

[(BEZ] T4. BACHIEMT O TV 2R EERERIT, B8O REE(LA ATEET,
SHFEE XIS ARER 2D, ERABHEEDEB L AT LADISHPEFRF STV D, LaL,
WA R R EREMIIAK & OFUSHERE < . RRPOEN K & SO L, TIRCHLR S ZAE,
T2, DD, FltREEEBEROMITICE O TIX, B E KROEME 5 BT T, fif
HrHWZH- T —RBEDO VAT ARRE L 8D, ZRETHRA L, LA 7 EARA L 70K
W=V =V R HIEEMBE S AT L AT L, RIS TOBIRESITICES L TE
72[1], ARl ZOv AT AEFALYFREEEEROMITICEIG L, U2 RUCHEiS T2 2 &
72, pm 226 nm FEIEkE TOBIEI T AT o T D THET 5,
[ E] [F—S: ChkW R 2 REZ 2 EERLL ., B 1 7 VikBi% 14T 723
ke 100 BT 2B 2 Wi L7z, 7 e —7 R v 7 2ANTREFOBE - 21T, 2%, A
AV 74E . AFM, SEM, FIB-SEM, TEM ZfH L TN - #8182 - /o#r & i L 7=,
U] 10 A 2 Y > 7 Tl T
%o SEM B & ALV BT BEM S
(Scanning Spread Resistance Microscope :
SSRM) THIlIE L7z RzaRmd, (a)b)s
A 7 ViRl 1 [Fl & 100 [Bl0> SEM £ 7C(c)(d)
PNEFUE TH 5, C)(d)yDEF g1 7T 7
74 XV EEREREITESAm . A
7 VB A 100 [EI1T o 725080 )7 AR
IFREMIZE L RTINS Z LR TE
Do BETIX, 77774 MEKEHED

Fig.1 (a)(b) Cross-sectional SEM images and (c)(d) SSRM

YAy
FrikiZ SEM > TEM 2 fHV N CTRIZ ST images of the area enclosed by the dashed line in
IZHOWNWTCEREST 2 All-solid-state batteries tested for 1 and 100 cycles

1 cycle test 100 cycles test

[1] Misae Otoyama et al., J. Phys. Chem. C 125, 5, 2841-2849.
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&R - ARESAEBEHOFRREA H=-XLOBE
Consideration of Novel Photoelectric Conversion Mechanisms for
Metal-Organic Composite Photovoltaic Cells (MOC-PVs)
SRARFFIERAY)2a—2a VXL IMNIERE? ORA #F YV, M &2
Minebea AccessSolutions Inc.!, NIT, Oyama College?, °Nagisa Matsumoto'*, Takehito Kato?

E-mail: nagisa_matsumoto@minebea-as.com*
1, HER

AEDOFEDFEIC TR RO L F 5 o7 v axy NEZEAEDE S Z L T
BeBETOIHONBELEREFNER LI E2WE L, ZORFITHRLER O DIEITMH
BCEILLDOD AN = XALENRYIRIRIETH D, Z DFFEII 72 IPCE AT KL OFERD S HfH]
N TR RN EEIR LTS, ORI TIXAR WV O T D BIR TRV & OFEZ TE =,
AlEl, F—H H BT L CTREA N = X LDELEZIT, RS- O THRET 5,

2. EBRIER:

FEMELTITO £EXFTOZHEL, ¥4 AV)7 F&Y KRR Y ~—(LL T TiOBu)& A B =2
— b U OB, 2 O%ERT /K% a— b, kA —/Vilgikfg & L C PEDOT:PSS % &4
DD % AR L LIz(Fig.l), MkA Az CTE% R5 %, TIOBu OANEARIREE 25w O %
o> T MK-2 53 D 0.1%IAHKIZ 30min iZ& 35, 7 7 &7 % —Z258 & LT TiOBu % [60]PCBM (Z
Wiz 5. BilECHkE & R & PEDOT:PSS MOIZ P3HT 2 22— ~ L CHID K —Mh5y 7 CHed e 8 H
ER LTz, K% O TV EER L IPCE A7 "V ERIE L, 2o b % 7=,

FER. FFEAEY 72 1000nm (ZHNT TTERSC D e B HERE S T2 A . 300nm DL BV 23k » B
THET2FEREEROMER & L TR ESNZ(Figl), 2Dt v hOHBORE LIV h—T ik L
LT 7 LTV DRk bR S Lz, B, [Al— D% )V EEE D IPCE AT MLz
HIE L& ZA—J57T 320nm O E— 27 73 300nm ~3 7 M3 DR R S hvT-,

3. EBE:

PEDOT £ 7-1% TiOBu D E'— 7 OB O w[BEME Z Gt 5, TiOBu % [60]JPCBM IZZHE LT A
A7 VB LR, F728RE PEDOT ORIZIEWVIRE SO P3HT 2 —J8 AL T H T P3HT
DOE—7 NHETHREDSE, X 0RINAFIV PEDOT TIEHMER B — 7 121372 B/ & T4,

VI EDOENS ZDOART MVORATIRT i REERICERNT S EE 25,2508 =7 L 1
DOOHTHT HND Z LB EMEANL— MEFig2 (ZRI@Y 3:@0 H Y 1T kRN
T2 ROIFAH LAESTOEQ@OHBIEANE# T2 O LBERTIETHET S, 08
F R RERE TR O RiL, ERRERENMIN BB T 2B TH D ekt ChiMZ2l 2T
HHEICE XA 5E ] OFELERRFCHAT 2 2 S22 D BEFORR & FE L,

COBEEMENRLO LT HID, KVZANICEREZITV., YHERT LI & LT 5,

PEDOT:PPS

IPCE spectrum

R DIER
@ 300nmv—%» . PCBM-AG-
- ITO-PCBM-Ag-PEDOT

AgNP 0.025
TiOBu

glass [TO-PCBM-AG-P3HT-PEDOT

Fig.1 Image of device structure

0.015 FTO-TiOBu-Ag-PEDOT

e- €~ JoB/UF

® 320nm B—72 —— I[TO-TiOBU(180°C)-MK-2-Ag-PEDOT
. . ' LUMO
BRNED |4 1 BEBOT Y “_® 1000nm ETO —— ITO-TiOBU-MK-2-Ag-PEDOT
e- LuMo €- [ @ -PSS H T — Lo
1 <- R e
l ® 0.005 | - . —
'
TiOBu
| wowo| 0
(3L e- 300 400 500 600 700 800 900 1000
HOMO (nm)
Fig.2 Mechanisms image Fig.3 IPCE spectral measurement results
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REEMR =7 REROIREREL
Fundamental of the Linear Generator for Thermoacoustic Applications
REKRI, CM)BER £h, AF ZHH, &I #$F
Grad. Sch. of Eng, Tokai Univ.,
O(M2) Keisuke Fujiwara, Hideki Kimura, Kouhei Sagawa
E-mail: 3CEIMO041@tokai.ac.jp

1. W=

HEERIE IR o = 1L — B LS 72 £ ORTEMFRIZ WS, AR TIIRAT R L F—2 FE T
FIVF— TS D BB TS B Lo, VBB WD BT TS HB 2 8 bk
BafH+5Z LT, AMEROEHEEZBDSELZ LN TE D, AEERENOH S
LB 3L — I A ARSIRESND 20, IGHHENANER T LT 5 B
BRI S R OB ERGE A 1T o 72,

2. PAEIEREBI I B O

BRE LD EWIIEBN 28 E Th o720, [AHRRIREHIC AT T 2 BRI EE #EE) 2 (2]
EENCEWS 27 7 0 7 ETI R —a ANRRAET D, £2°C, FEEKL LTI =T %E
BRIZAE A Lo, V=7 3EMITH T 100W 2 AEEICEREN Lo, EEEE OO ERE%Z T % W]
AR AR Y RS 2 e, BERA—E L7 a /ARl L, EROE VNS Ry &
Pea— 7 ZEET L LI, ZORE, =7 Xy v 7 aH L, KARAICHEAEEDRE 7 N35
R L, B MECHT EENEMLT 270 oA~ 7 Ry M EEE Lz, "E=
ANV EZFFT DR E AT ABS BfiE & IV, BEEAL & @l R R SR i 2 D M R & B R
L7z, Fig. LIZRYE L7 U =7 BB ORI & M7 2R,

3. EBRR

V=77 7 Fax—4—2 L CAEEERENOH SN2 EREHEL, ELZY =
TR EDIFIREE AT o7, Fig. 2 I2U =7 BEROLNEEL IOV 2 b—a VR
oy, KRR TOHNN—HL TS Z L 2R Lz, 72, 4 b 8 IR LIZL 2
A7 VI THEFOEANHEWHEEIL 2 fFiZeo7z, ULORRNS, BfEE LIZHNE
7 FERME 100W Z 3R LG5 2 & Zfigad LTz,

ARRTIE, @R TIES RO DBIEOZICHOWTHREEZITO FETH D,

Fils]

Fig. 1 Linear generator projection and side view  Fig. 2 Output power waveform comparison
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Element change (nuclear transmutation)

Change cesium to barium (the corresponding barium amounts does not indicate here).
We showed the amount of Cs 134 and 137 as below;

Number of atoms x 103 (log scale)

2011/May; Cs134 1.5 and Cs137; - 0.5:  2011/August; Cs134; 0.2 and Cs137; - 0.8.
2011/Oct. ; Cs134 — 2.4 and Cs137; -1.0:  2012/March; Cs134; -2.4 and Cs137; -1.2

Mechanisms of nuclear changes;

Reaction between Cs and an Infoton that ascends the pommel-shaped potential with
energy provided by 3’Cs (661.6 keV portion) and/or $34Cs (563-1365 keV portion) (not
shown). Furthermore, if the mass of the Infoton is 1.676 x 102" kg and it is traveling at
5% of the speed of light, its kinetic energy is calculated to be about 1170 keV,
corresponding to the decay energy of ¥'Cs.
n—op+e-+v(p+te=Awo+Acs=A+ABa)137Cs+ (= n) —> 138Ba+e—+v
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T7AN—BAICEEERF7IVOREEH & A A VREFEICEZ 52
Thermal Motion Suppression of Polymer Gels by Fiber Introduction and
Their Ion Adsorption Properties

TUM KRR L & LY (W E, SR A& 58, A HEEE]. MEeLe
Kyushu Univ. : N. Yamagata, S. Kawano, Y. Hidaka, K. Ishida, H. Okabe
E-mail : yamagata.naohiro.113@s.kyushu-u.ac.jp

1. IZL®IT

BARIZL T 2 2 LV OUFETHRAICIKEL TH Y | #HaREA~OXR E L Cfikn) b OEIARE ST
Do MHFREIZE D7 N OWEEN]THHRILAZ HIEL TV DL, S6RIEENRDLNTND, LLETD
fff%2Ci%. Carbon Nano Fiber (CNF: 2 100 nm, L 20-200 pm)) % W CRFEBLETER & % 2 7= 7 v O #GES) & )
L&D & L7eh, CNF OBUKVEIZ L DEHE L B X LN D S LA A LT, AN, LR iEE
A + $lk{t Carbon Nano Tube(CNT: 2 9.5 nm, L 1.5 um)Z i [ L T/ L2 /ERL L, @FISLHELEL (DLS) 15 & 758
AT T A~ B BN EHICP-MS) T OMEE & 51 L 7=,

2. EBITIE

FIVOVERFIEIC DWW TR 5, EHMAIC AAm, WEREIZT 7 VLT R U 7 ASA), BN AT L
YERT 7 UNT I RBIS), S HIZ CNT, BHABMA L L CRIEET »E =7 A(APS)Z I T o 5 Mk
IR/ LT, 24 BR 60 CloftkD, BAEA SE T/ LV AER L7z, ONT IBED RS 7 Vikkl %2 DLS &
(Malvern #+# Zetasizer Nano ZSP)IZffi A L T H CAHBARA% 2 HIE L 7 /L D BEB) D RFR] X 7 — /L % Ll L7z,
ERL U 7= 7V ikBh & 2 e BIRTAARYENR (Merck #E% Multielement standard solution 5 for ICP % 100 {47 ) (2 3

HEZE L. ~ A 27 0 ZATLEREE (Milestone 1% ETHOS One) THYERIZIRA L Tilk{b L.  ICP-MS(Agilent
Technologies 15 7700x) CHICHRIRELME LT, HoNIZT —Z NS VB OWE RO N 21T -7,

3. fERLEL
KL CNT A L7 A D

10
1g %70 OWERE Fig. 1107 0% ®0.50% m1.00% mW2%
. THEICEST ONT 2AS _ '
5oLl RaRMEDEIICENS E
R N7, ONT 27 VICHALE <
F, CNT DRI L - TIL Na, . |I ‘ ‘ | |
Al, Ti, Ca, Fe, Bi lZ3\ Tl : h II i m |I o ih I
Be Na Mg Al K Ca Ti V Cr Mn Fe Co Ti Cu Zn Ga Rb Sr Mo
s L-— Element
5, Be, V. Cr, Mn, Ga, Fig. 1 Element adsorption amount by gels with different CNT concentrations.

Rb, Mo (I CNT R (Zb

OFWRAE RN Lz, CNTIZR Y ZF/LOBGEE MG Siv, HAMICWRE RS LD L FRLEZR, RES
THRIZE > TREREOEITHA Tholz, THDDREIIZ LRBERE AN Z L2k DA 4 OMAE
HoO¥ELE2 N5, BUE, HurRICX 2WEFROUEICERY A TND,

27 3R
[1] K. Hara et al: Prog. Nucl. Energy, Vol. 92, pp.228-233 (2016)
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ERREZANYA /0RO U DRE
Investigation of the micro heat engine using air electrical discharge
BRI, CMORE —K' HEFT'

Shinshu Univ. !, °Kazuma Matsuo!, Hideyuki Sugioka'

E-mail: 23w4064f@shinshu-u.ac.jp

RO~ A 7 moRy NOMNMNATERPER ZEO TS, £Z20FRITIE, 22PN T
WRUNVRRE TEREN CX B/l o D DRI D MERA[ R TH 5. % I THx OHFSE 1%, K
HEEIC K D KOHEH AR L7/ NTRITT A A EARBRE L TE (1], LaL, ZEHikE
FIF U7z, DR300 CTWR W RIE CEMEST 2/ MIEEA T o O, BB RHGEED S TR0,
F T, AHETIIETHEAFIR L NE T D A RR L, MERRIC O W TRREE LR R A
W95, BARAICIE, Fig. 1OX T D PET 7 4 VA ERZETH L HICHR L, BhEs
72% Tl PET 7 4 )V AD RIS, FRICEREIN TE 5 X9 ICHREHR T > 7 F 2060 15 34
AEMERL LTz, F72, B3O MMM EHR B A PATICRE L, @mEEZMLZ. ZoOR
R, EFWNST AA ZAREE hhe, —BH OEE R (B T 90 mm/s O ROHE 281 L
oo ZIZTT NS ADERNL, EFMEICLDYa v v —TRRAEL, BERHLZ LIk
THUNCHEE N DA L2720, £FENEHD0EEEZ TS, 2O~ 7 ufio VUi,
KNI TR P LCRIHTE D aREMER S 5.

v

Observation point

g S PET

initial direction

Cu wire electrical

discharge

Fig. 1: Schematic view of experimental setup

[2%E 3]
[1] H. Sugioka, Y. Arai, and N. Kakuda. Japanese Journal of Applied Physics 63. 017007 (2024).

Eirz3)
A5 T —E5, ISPS BHAFEY Grant number JP21K 18698 DBk A TH Y £
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18p-C43-16 HESEISAMEE AHELIMRS BRTFHE (2024 KHEAVLEN2RIFEAVS1Y)

KPMEIZ L HEET /N1 ADIRE
Investigation of the rotation due to underwater discharge
EMXI, CMORE —K' MDEHE X&' BEFT!

Shinshu Univ. !, °Kazuma Matsuo!, Daisuke Sumida', Hideyuki Sugioka'

E-mail: 23w4064f@shinshu-u.ac.jp

MEBGUIERST T A AT L—7p 8, JRWABNOER STV D. £ x OFFREET
%, KFBELFIHLUIKEZETTHAA =72 8RB L TE 1], LirL, [AEROFEEZ
W2 BT S A ZASOIEAITWETZED LTV, 207, ARRE T3k iE 2 I
L7c [ EE) &, R T ~DIGHZRE L, YERRICOWTHREE L7 R e WG+ 2 [2]. BARMIC
I%, IESEDPET 7 4 L AD TN, IEFOT VI KA E 9.68°F 5 L TIRY Abt ClHliiT
NA AZAERK L, Fig. 1 IR T L9 IC KT D o—Iciz d 5 T CaRE L. £72, 207
XA AD RN FRREHIR B E TATICRE L, 60 kV OERBEZHMLIZ. ZOMEE, T34
ANVLEK 25 rad/s OEEECREFHEI D (ZEEE L=, AU, M E 70 I Ao I EN A
L, 71 AT CKRPIREIZLDHETI D EENT-TDTEEEZTWD. F2, REAOKIZ
T3 ADEHRZ L —H AR, K9 mm/s O KIEEEZ SO D Z LR yholz. ZOHkE
TN LR N TTRE CTH B2, vA 7 unRy hewAf 7 uxr DU EiioRBICEST

D AR B 5.
4 . A
, a
+
electrical
discharge -
777
Fig. 1: Schematic view of experimental setup
[2%E 3]

[1] H. Sugioka and Y. Arai. Physics of Fluids 35. 096603 (2023).
[2] H. Sugioka and K. Matsuo, submitted.
[3EF]
AWFFEIE—, ISPS BHiIFE Grant number JP21K 18698 DBk % 21 Tk v 7.
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18p-C43-17 HESEISAMIELAKELHMES BETHE (2024 KHAVLEN2RIBEAYT1Y)

F—NR—NV TRERRERET /N XDOERE
Investigation of a water transport device using an overhang structure
fEMXI® OBA FTL MDER =, BXRE HE!
Shinshu Univ. !, °Hideyuki Sugioka?, Atsushi Miyauchi?, Atsushi Oshirot!

E-mail: hsugioka@shinshu-u.ac.jp

FEATC LY TRAET 2 BEAO BRI AR ATRE 2L R O RBUIIHEETH H, £ I THAD
WFZEETIZ, BEROH ] I Re 22 Wb s fEUtek CEIE 3 2 iR s 28 B O e 2 O TE 72 [1]. La»
L. BEUBISREIR OV OISR /) 24 o 7o IR IR S BT E IR B bGAE b ShCWehoT, &
2T A TSR OV DR IRIE ) R T & 2 A — "= 7RI O IR AR R 2L E 2 17
RL, MRERICOWTHRF LB R AR ET 5[2]. BERMICIEE S 1D A4 — 3 — 0 T % 18
IS L= BRI A2 AR Y I — R % — b TR L 72 QIR E Lz, Z OWMENIC 7 ml, K47
4.5 DB K & NIVIFEE & 1%, 120 CTIEAL BT 40 2 F (30 fps) THIZLIZ, £ 0
FER, MR E — KT DIMNBRAET D Z ERNgm-oTz, S BITKNA 3 mm, BYHOIEREA 112 C
DRFIZH) 20 mmis D KIEHEAFAET D 2 L B3 pnoTo, WITHITRN S A a— (960 fps) TH#l
LTz, TORR, A== TREEDO AR D HIa 8T - Ik L2 D% %) CRER T %
Z NG oTe, £io, W@DIEIET HEROEE IR T IK 200mm/s TH D Z E13nhrote, Z
DZE XA == THEEE D Z & TP AR 5 2 L RAEIOT /814 ZADEE
BFETHD EBEZTND, ZOWEIL R THERZFIH LS TR L O S
D FREMED B 5 .

Figl: Schematic view of a water transport device using an overhang structure
€= BEN

[1] Hideyuki Sugioka, Atsushi Miyauchi: Generation of a net flow due to fixed oblique beam structures
in the nucleate boiling region, Physics of Fluids 35, 024102 (2023)

[2] Hideyuki Sugioka, Atsushi Miyauchi, Atsushi Oshiro: Water transportation using a low-height
overhang structure along with an expansion pressure of bubbles in a nucleate boiling region, Physics of
Fluids 36, 024124 (2024)

[Br]
AWFFEIE—H, ISPS AHFE Grant number JP21K18698 DBk %51 T £7.
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T16p-C43-1 HESEISAMIELAKELHMES BETHE (2024 KHAVLEN2RIBEAYT1Y)

PRTYTVAR)—IZBT5EFERBITEOEENHTE
Direct Estimation of Complex Refractive Index in Spectroscopic Ellipsometry
HXstEERER Cha L, BTES
HORIBA, Ltd., “Hitoshi Nakatani, Hirotaka Yabushita

E-mail: hitoshi.nakatani@horiba.com

[(#5] eV 7Y A DY —i%, SO P REE IR TRk « mIREICIE T X 5 i
ThD, —HT. HFREL G T DI TEHER T DN L 72 D MR K Do A 8)
L3 STV D2 (1] FER RSB & MRRE D 9 fERITIZF CET ADMER RN 7R &
WIGHIPADRER TH D, AW ClE, BIE R EEROW KRBT & 72 B BYFAT 0 72 8 DO
FIBITROEHHETE HIEERET D,

[Fik] Bt EoOMROBRIEITEMm k)& ZEMECHHET 5, 1 B AIX, BIERM L HIEE R
P, 0 ., R L OMEOERBITRG, k) ZMEE 7 LT XML HEET D, 2 B2 H
X, BN HEEMEEZ b LIS, WERBRIZT 4 v T 4 7 LIEMR(M k) E55,

Bl OBIEEIE, ASDEERA. WRACET 2HERS R, A), EodE R Er=
(N5 ki) R THIEd, AHApE AWz, BREBIL, EEOEFRITE (k) & Lz, Hl
ELEREREEZAD EEPRE T LICHET 22 LIc kv, BIER EI-0RIE K RO iEiE 0
WIZKHETE D, 7o, FRT—XIIFNTRL, BFHEIC L TERT 22 LN TE S,

T4 T 4T T, E A RCEFEAS LK S ICHE D EOEREICEASITE L,

DR RETIEE Si B B HIO A FR L-T —ZIc 7 VT Y XA Z#A Lz, BED
fEMT LB FIEIS JEITEHEE Fig. 1 (T, R TE T, RIS OMNTRE R 2 vz,
ﬁ'ﬁ%aiﬂ?i@:%ﬁ%(MSE)gomx10—4*(\‘#& L7z, HIEM(WP,A) &R A £10% 2L 37L& D
TR FIEIC K AP, A)D MSE % Table.1 (23T, B 23T U7 RS CRAZED R/ &
7o TEY, FEEOREILNFARETHD Z L2/ LT,

235 | T pert analysis / Table.1 Fitting Error
230] FESEE (%) PR (A) MSE
e 90 1844 |  2.697x10
S

215 4 95 194.7 9.507 X 10°
210 100 204.9 6.355X10!
205 4

15 20 25 30 35 4.0 45 50 105 215.1 1.839X10!

Photon Energy(eV) 110 2254  1.615%102

Fig.1 Comparison of expert analysis and automated

estimation of the refractive index of HfO,

[1] Liu, J. C. et al. Machine learning powered ellipsometry. Light Sci. Appl. 10, 55 (2021).

© 2024%F [CRAYEER 01-001
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E WP DORUMREEZR S HETE BT DB FE

Development of Depth Estimation Technique for Micro Defects in Substrates
EERMBAEMAR . Ol X RA |/AM L FK E!

National Institute of Advanced Industrial Science and Technology !

° Daichi Yamaura?, Yoshitaro Sakata!, Nao Terasaki?

E-mail: yamaura.daichi@aist.go.jp

EI=E=N
H AL

CMP (Chemical Mechanical Polishing) %, #f
BEIZ Lo T 2 — 2R TH5TRTHD
B3, OBFEETIZ 7 = — TR L2V
B SND Z DD, T DRMEDKERS)
IF, — XA R ERA TR TE 523, i
WEBIZIERT D 72 OIS EE L v TG &
RRIZAL 2 RIS D25 G038 5, I DR
ik & LT, I DeELE 12 7 EOFE
PEE SN TWDH D, FHEREFRICBNT, &
B “RE” e @HEE - mEICIETE D
FENEENTWD, AHFFETIE, AT AR
WEBICTEME 245 L T2 R & TRk L | O R B
S HEE T DI B O 24T o 72,

R WIRFS

L—HF—HIZ LV | T AERNTICEE %
L Te KM & TR LToe Z OB S 7 RIS
f UL BRR A Z 7203 s LT R ameE 5
X LICRT, NS OEBICH L, WERH
LT NZEE NS 2 OOT T r—FIT K
O AT 24T o 7o, IR T, iR E i
DR DBMEZ T 5 2 & CUEANEG ST
S DA Rzt U L7k ot
B Uz, 7 4 V&2 AU CIE, BRI R85y
T 4 VB e pT | R & OREEEZL AR F VR
Ty Ve LT A G R RO ZE L O
AR Lz, ML EORREER 2 1277,

2 L0, B L7z KGO HEFE(X 2a)08EEE 5y
B (1 2b) D & — 27 23 Z AN R IO TR
SMHECH D Z LD, LLEX Y | EikE
Fric kB LcEEeoBiEmEzE 7 « v 7«
YT ULTEbDIZEY | 1O KR GEE S S Z D
WS ZHEETE DML R LT, %% K
B A R AE L Z TG ES, MEHE Sib
L7 AIC W T a2 1T > T <,

Deep W)

Fig.1 Image of defects in glass substrate

Defect depth

4m Shallow

ccccc

Detect area [pic?]

(b)

Luminance variance []
N
g

100pum

—_

F we e  we

Distance from the surface [um]

Fig.2 Image analysis approaches

(2) Object detection (b) Filtering process

235 3CHk

1. K Sakai et al. Rev. Sci. Instrum. 82, 116103
(2011)

2. Y. Sakata et al. Rev. Sci. Instrum. 85, 083303
(2014)
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16p-C43-3 HESEISAMEE AHELIMRS BRTFHE (2024 KEAVLEN2RIBEAVS 1Y)

BPREM RO FE - BES e
Particulate size and density distribution determination using resonant mass
measurement method combined with asymmetrical flow field-flow fractionation
Method
ERY OBk WA, PR XF
National Institute of Advanced Industrial Science and Technology (AIST),
°Haruhisa Kato, Ayako Nakamura

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

B2 7R RN CHEBEIER B U CRIH S CO 2 PR EE (- -~ 7 a bkl (38
B, EERE TORWSTIChE > THERICRERFER A BTZO LTS, —FH, ZOXH7%
FERAEICB O THE—ME THR SN TO D REIIFEE T, B sMEOREGHEICL Y Hi-
R R T D, TR ICERE A — R D, RieAa—T 4T TDH, IO
A7V Yy BB ZEEH SN TEY, 20X A7 Uy FMEHTHES < EWIFEEIZ LR
SLWEH R, A S < OERG L LTRSS TV,

ZOEIINAT Uy RMBHTEW T, T ORI T 2 A X040 & 31l 2 E T
WO ETHRWR, A ANAMOHTET TIE R, BESMETHMTE L Z LIEFICER &
D, Tbb, BARDIHMENRS LT DM R BUR I T, B sMEEnZhics
F BV A XA S NCEEN AT 5 2 ik, 2R Yy NN BT 2 B M ERA &
DOHEE S DDS M EVEDOFLFHAD RZ2PEREl, 2 O P2 HEHA~ O O AN B OFEM, ki 744k
NDA—=T 4 CTTEORBOL D 2 E 2T 5 —Bhe R 2 LIIHMETH 5, & ITHMEHTE
T DA Ro3A0 72 & QNS BE 9 A A M BOEUE CRMIE T 2 & & I3 BBCE S TR I B e il ©
bV, BFIEMEES CIIREETH D H—R O Bt CEREE TITa<) BESAMRH
FERT D LIFHEFICHERBECH DL L EBE XD L. YKAHIMEOMNIIIEF ICEER D
==X b 5,

AR TIZZ DL D R REEEZ TS 2 Z &2 B E U, B rBis & IRV BREE %
MAGDED Z & T, ISR RSN « B D 2 SDOYYEDTE A RN HOIEMEIZER Y
T L EZARE L LIZ R 2 BR%E Uiz, ICP 12 & DR oA Bt ORISR 1 X — %A T 5 23,
KL OB ERAATHIIIFH CTH Y | KRFEEZFAT 5 Z & THEER /TR AR OFAIFE
iz AlRE & 35751 TIdR< | RS2 VAR Y v 7 AT DBICIKIE LT B E A7 &
NCWAT LT hi Bt ATRE & 55 2 LD, EMEIZIE SRS EHC B T 2 5T
ORI & U CHEERERZ R 2 L Alirfsh b,

1) H.Kato, A. Nakamura, J. Chromatogr. A, 2020, 1631, 5994.
2) H.Kato, A. Nakamura, S. Kinugasa, T. Fujimoto, Synthesiology. 2022, 1, 1.

© 2024%F [CRAYEER 01-003 1.5



16p-C43-4 HESEISAMIELAKELHMES BETHE (2024 KHAVLEN2RIBEAYT1Y)

AEBREICE T S RERE R IED AR = 5l DR
A Study on Uncertainty Analysis for Calibration of Air Thermometer in Test Chamber
ELY HEREREtEVY— ORE Ht, W E
National Metrology Institute of Japan (NM1J), AIST, “Naoya Ishiwata, Hisashi Abe

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

[Fr] PEER TIX, RAVMREEIZ IS 2 ESIE - FHOEHEEMSRO BN TR, HxHE
JE TR 1 %rh OREENLIE L STV 5, FHXHRE I KARE L [ERRE & TEE D | FHRHE
FE 1 %rh OFEBUIIKMBIREF ORIEDOFEERHENSZ 25 mK LT ET5 2 LAk b D,
EEFHRIEICRB W T, AT TIEARHEN S 10 mK LT TRIET 2 Edi AL ShTun b —7,
KA TR EAEHERSREIC & > T HIEMERTE S 25 mK OFRHUIF S T, ZHUIBE
BRESBRERED NS WD, BOIRER) M - ZEMOFEBNE L < | 72 TR
NS AP S ERTHOWWHE S ZORENHERT 22 LIChkT 5, €2 TAEETIE
1 Y FEE A VAR A 2R 0D R o Vi P BRI AR A& 45112 . TR 10 “C~80 ClC Téﬂ¢mEJ&E®T
e SFHmOFERNIC DN T, I CORIEICEIT D AN S & O A2 G DMiET 5,
[52BR] FRcHE EERERRE (K1) 1%, @ViREREN - B
DEBZ B L, 3B & 2cigs, L OVE 5 O HIE 2
O EIR A 22 & 72 2HEE DR STV 5, RERIE S
7o WL ZE T B s CIRE TR S 7=t . Z2IH - RIEAIR
EHORE SN T-RBRTICIMAT 5, Z300 OFERME Tet, Taut
DIFZE AT DIEEERFEN S w(ADIE, LFTORTER SN D, chamber

u (AT) = u(Trer) + t*(Tawr) ()
T2I2 UL uX)iE X OEERHE) S Th Do AFHETIE, 201 T rm———

DHEBDO NN ST 2ZHONHNSERETNEN Fig. 1. Schematic diagram of the
RBEL D, AT 52 L TCuADZFHEL 72, test chamber used in this study.

[FER] X212, AFHECHE LN A - RIEAREF OFERE & 20D OIRZDEEERHED

é U(Tref) (%E) ,M(Tdut) (%) ,U(AD (jlﬁ) "L&ﬂ?ﬁ—o
FFH- DR X 72 u(Trer) TXRELHI 2D S BT
BRAEIN DR A Thh o 7208, el T 14 mK
PLFicmzaonz, FRIREFFO MBI
U(Tref)\ M(Tdut)k %ﬁlifcﬁgﬁ@ 1 O‘/C\‘\ {'ﬁzj:ﬁ‘/c@
D AERTHoT-, MATHEMATIZI LS /NS
BETH D, IREFZI LN~ OB SOhR
E’—J‘@%Z% N %(E%'ﬁ:ffi ﬁ Ej][]?’\h\‘ L Iﬁlfifﬁﬁiﬁ Temperature /°C
XL L DL J:@fft B OEEEEHEE DR Fig. 2. Standard uncertainty of temperature
" - =" measured with the reference and the tested
NS wADITIR P2 T 17 mK LR & 72 thermometer u(Trer) and u(Tauw), and standard

D . BFEE 25 mK LV ?6 JNE PAME N EB S T uncertainty of their difference u(AT) evaluated
S ° in this study.

Standard uncertainty /mK

© 2024%F [CRAYEER 01-004
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16p-C43-5 HESES ML ARE LIRS AT BE (2024 £HAYLEN2RIBEALT1Y)

BRKFRJESEEZENZEHALLEEEREZE DR

Development of wide-range humidity generator combining superheated steam mixing method
and two-pressure method
BRAKBE 1, E#BY/FHRMEE 2 OFRE &%, ik FEL
IR FE L EEH BEAT, Hh FE2, M E?
Osaka Metropolitan Univ. !, NMIJ/AIST 2
°Hiroyuki lyota?, Senri Sakamoto?
Yasuto Yamamoto!, Hayato Masuda?, Hideyuki Tanaka?, Hisashi Abe?
E-mail: h-iyota@omu.ac.jp

[FEE] mEVKAKLEIROM Y 2250%, EX - B ONEM AGREEEE, RS TERL O
FLEICHW D EMA—T R ETIESKFIAENTWD. b 0EE T, BERNOWE I T
DWW Z ER% <, HREm EEMEEHEOBLEND, WBEOFHHNRD LN TWA[L]. £
THEIREOLIZIINETIZ200 CEBAL @R THEATE 2MERTELRET DL LbIT, BE
P D 72 O DM ERA LB O 2D TE 72, FRCERE (EFEA) T, SIRZER L EE
KAROWELZREL, TNALZIEAT DI & THEOMEZRAE S5 mBVKEIEGIE L1
FLTEL[2 ARETIE, IhFEToRMERELZUEL, RREE CORAEREORE M L
SHLHT, WBAKAREBEIEDITZDITHNTWDAERRA 7 DESN S ERER X AT D
LIZRY, WERIETHZ ZJEINEBIE T oMEEEZ R L, TOREREOHEZRIEL .
[EBRIEE L HHE] B LB EICHAA EN TV B KRG ER O/NERRA 7 (e —X
AR 15KW) NOIREE, HREEGUE, SEAREEEEIC LT 2N TE D, £, EXR
X, mEEfa Ty b~ AT7r—ay br—TJ %0 L CRIEEEICIG S h, 1675
2R A T DR DR IATSGSIX T EE, WEUKAR L ER ARG T 256 1R EUkZ
KIRATE (k) 7%, GBI, 2R 0 ‘C~95 CIIMRERF A O8m 4 iE S G, &%
A 95 CULRIFEEEFr k2 AW, BAESUKROREGR COREY, ®iETOMBUKZAEKW Y
22 DM ERE DS I BE 72 o  E DR EMEE A AHE LT 200 C& L7
(R SR & BE] FAKROMEE 2 85 SO R AG & D W I K 2 EE 2 ik L7z &
A, THEINETRAESELYGA (BEARIRE <80 C) IR 08 CLUL T Th-o7-. mBEUKASIE
ETHRAESETGE (BAEE 60 C~100 C) 1%, W2EIL05 CLULTFTHY, GUM[4]BICEE
DERDTYLFEAHEISH 05 CUTThHoT-.

LLEDRERN S, REUET 200 CIZBWT, BAIRE 0 C~100 CEREISELIENTED
/NI O FEERE A AEE OFE, WS, FAEREORERAEEZIT) Z LN TE T
[BHEE] : ASHFZEIL ISPS BHifF#E 15K06114, 22K04127 DBhAk %52 1) 7=.
[B& 3R] [1] A, SO SRR IZ BT 2R ENFIE, PERIFE S %ERE, Vol.10,
No.2, pp.159-177 (2020) [2] A4, &P, GHEAEEE, BEHE, 5 78 BISHMBLZASHK
RIS TRRE, Tp-A4ll-6 (2017) [3] HATIEHERAS |, JIS B 7920 , HAMMKIHS |
(2000). [4] 5 HFZ, WEIZBIT DA MNS DORITA F[GUMIN> R7 > 7, pp.20-50 (2018)
[6] HHFH=E, NMU AENS 7 T 7 A SFHIFTES (5 3 k) A S Pl FISE T, (2017)

© 20245 [CHEMEBEZS 01-005 1.5



16p-C43-6 BESEH MRS KB LIRS BATFBE (2024 KMALEN2RIBRAVTAY)

BEAZEXLEFRL—FRIRSAEIC& 2EET CTORERNEEEDRHF
Development of a humidity measurement device at high temperature
using tunable diode laser absorption spectroscopy
BRAKEE !, EHRB/EHRARE? CM2) UKk S, FRE B&E', HE BA' W& B>
Osaka Metropolitan Univ. !, NMIJ/AIST 2
°Yasuto Yamamoto!, Hiroyuki Iyota!, Hayato Masuda', Hisashi Abe?
E-mail: h-iyota@omu.ac.jp

FEE] BASCEREMOIMT, MERER L 0SB T, YR L L TRRENLELKDITN, 200 CH
2 2 EROBBUKAKRLEIERERPFAESND Z L b 5. £, 2T EOENDIRE (K
ARRE) 1F, MBI D ORGIFECBRE DR 812 X - TGRSR « 2EMIINICE 5 2 &
G, FEEOHIEVER O DIZiX, mEWE, RefDSEE, 22 fERe @i, 18 Ay A
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Figure 1: Schematic drawing of resistivity measurement for Figure 2: Model of resistivity measurement for non-magnetic
non-magnetic material. material.
P EN

[1]Fujio Wakaya er al., Appl. Phys. Lett., 113 (2018) 261601.
[2]pA —Ffth, 5 71 BUCHYBL AR BT AN 2, (2024) 24p-12C-5.
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Fig.1 True stress-true strain curves for indentation
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Conventional multimodal interface This work

Reduction in
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Single element
multimodal interface

Differences
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contact and
non-contact
methods

Material Process

b Stain, thermal, and optical sensing
Incompatibility

Difficult to integrate different materials Sensing multimodal inputs with a single element

Fig. 1. Conceptual scheme of the single-element multimodal interface for strain, thermal, and optical sensing.
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Figure 2 Image of adhesive curing process over time.
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Fig. 1 Waveforms (20s)
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Evaluation of flow near aneurysm at a cerebral artery model
FEEAXRET, COMOME {E¥E A X Wl Ex
Doshisha Univ., °(M1C) Koki Akiyoshi, Tomoya Ikeda, Mami Matsukawa
E-mail: ctwk0302@mail4.doshisha.ac.jp

1. Uiz TEDHEITh 5.

oz 1327 B S Y & - FEE IR INXVEEEM US & PIV OFHEIRIE O
WrtHEEE 2B L, MERMZEO X7 U —  JBIEEL, %Hﬁﬁ%«@iﬁmzﬁ BEIns.
=V AN A CE2[1]. BHEICLY, Z OMEIRE~DOFIC , HERE O

FENRIE NN 5 DIED IR G EN 5 Vb4t iﬁ@t~7ﬁﬁ@éﬂé 15 N E
ZEERLEE. ARETCEHMEBINEICERT NDEICKD2EEEREOEMNBIRE CH L. T
5. BREE bOBBLE 2 ERL, MEN  HEROADE—27 13000 D O AKE O
DIENPITINZ, BRI QW 2 53 20%FREEICE L, K& B f iR CHE
K72 (US) &Ryl el (PIV) ¢ BREE D2k & UCEAICEX B RIEEME DR H D =

FHAIL, ZAEWIRIE ~D A MR LT, LERLTWND.
2. EBRGE - Y
> U = > % )L (Momentive Performance, I‘ — : 0.137m/s (Imm) | X

TSE3062, TSE3450) # & L CIEHL L 7= Aidi
M% (£ 4650 mm, v 73 150kPa (=i
DO IMAEFH)) (SO A AR L, EEROE
HEEEHT R 7 (FI =T
VD) BEEGE L=, AR5 2350 mm DAL
EIZFE T Y a7V TER L7z s RN 30
mm, JEEEE 1 mm, &5 6 mm DOEREENIRE % Aneurysm
AL, B E N of#E %2 US (LOGIQ-e,
GE Healthcare Corp) & PIV (k8-USB, Kato-
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Fig.1 Experimental system used. [1] M.Saito, et al. IEEE TUFFC, 59, 2411, 2012.
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Analysis of light propagation in inhomogeneous refractive-index field induced by

high-intensity ultrasonic irradiation in the 100-megahertz range
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Fig. 1 Simulation model of laser beam propagation
incident on a refractive-index gradient induced in

water by ultrasonic irradiation.
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Fig. 2 Change in the light-intensity distribution of

the incident laser beam projected on the screen.
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Intrinsic 72 BB A b B AR EL Om (B2 FHIH T 5 15
ERET D, iMEFIEE Fig. 1 1 t, £TL1
S TR/ EE AT R ER A AR & D i D HAR
fi} & EFEHR -(HBAR) 2 /ERL L. = & S H
DKT AT 2a—H &5, WIZHHRIEX GO
B2 BRI /ER S 5, 20731 RIE
WC, FEMRES I TR L7 & A E AR
O LT F N EN O ABRKOZEZD
& ODPREME 1 FEE S OB TH 5,
Z DEHHB R IR RS D 2 |IHBITDH Z Lo
O, B SN BHREE 2 kBT v T«
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V7 U BB D 2 WREEOREE 1 111H 5y D%
B (R x2) THEl - 726 O BB EE L af?
(dB-s¥m) & 72 5, RFEOFS L, EEM LT
T <, EBBAMEFCIEME 72 & DOIEEEMEL S
M CX 2 M TH D,

3. EHIKER

RF v 7 % b ANy ZETERLE
SCo.4Alo_6N, SCo_zAlo_gN, AlN, ZnO Hﬁizjd‘ L/(zK%
ELY RSN BEREH af? (dB-s*/m)% Fig.
2SR T, 72 Ou=nflal &0 B & 2B
SVEAREL Om  Fig. 2 1037, FEFEIEHZZ Ofth X
FIERMED On bWET D,

Piezoelectric layer
(Transducer)

Acoustic| —_— —_— g

wave | | |su. LJ sub,

. Material needed to evaluate Q
Fig. 1 Measurement procedure for evaluating O factor

— AIN (o/f*=3.1x10° dB-s°/m)

SCy Al gN (aff °=6.4x10"° dB-5°/m)
—— Scy Al N (aff*=1.2x10™° dB-s’/m)
—— ZnO (alf*=2.8x10"" dB-s’/m)
8000 ‘

7000 \\ \

6000 \ \ ScosAlggN | 2600 | 1300

5000 — SCo Al N Tse, AN | 2900 | 2400
o 4000 \~ Pure AIN | 7600 | 3800
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2000 ~___
T e ———
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Flg 2 Estimated Qm of Sco4AlpeN, ScorAlpsN, AIN,
and ZnO films
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EARER E— ABEF A EHRENT & 2T A2 X D ScAIN HIE D A
Evaluation of ScAIN Thin Films by Line-Focus-Beam Ultrasonic-Material-

Characterization System

X!, BEfiEX 2, GEOMATEC?,
OX#BRE— ", #i51iE— ', FEBAN', {EHEE BXEE NI8RE, WBLERS, #REF
Tohoku Univ.!, Waseda Univ. 2, GEOMATEC Co. Ltd.},
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[ & BE] AIN <° ScAIN [EE A 7 4 V2 Th % I L 7 W HRE)-(FBAR)FH O £ B4
Bt LTRIH SN TV D, 3F 6 HRBENMKEE > AT A(6G)IZE W Tik SHF # OF|H 2 S 1
MR, ZHUCKHS TE DR 7 4 VX OBIRNEH L > TV D, BEAKR 7 VX 2 EBT 5
72 OITIHEPEE TR E 72 SCAIN [EOBIFRE N EE TH D . 2RI, b DORE%E GRS IZRE
M CELHEMHLEARRRTH D, AME T, BEHRERE — AEEF A EHEIT(LFB-UMC) > A
T D AT EEEE O RN E 2 ML T D T2 F7p D5 CERL L 72 ScAIN FEZ 33 2 LAl
M 72 HBEEEORIE - FHEE1T 5,

[5¥5] Table 1 12”9 & 912 Sc IEDHE/LD  Table I. SCAIN film specimens on c-Sapphire.
ScAIN % ¢ WY 7 7 A4 T HEMR Elc ARy 2 Scconc. | Thick Six-fold

MLTWDZ L% XMREPTICE VMR Lz, Fiz,

13 WELLUNTA T AR B 5 = & pin . Bl 10 12 25 Yes
7. T oEEHIRH LT LFB-UMC ¥ 27 A% H :g 4 23 None
WK Z AN L 7 3R S IR 2 (base10) 13401 28 Yes

T (LSAW) Oz R 2 05 L 7=,

[ R & ZLZ]ILFB-UMC > A7 A% VT 100-275 MHz O J& B I B\ T LSAW
R D JE WK E 2 E AT o 7o, AEF 2 Rl 2 S i B 5 £ B H OFE fH & LT Fig. 1
WRT, P OFRMIX, 7L O AIN BiERSIS X O 7 7 A 7 BAEE ISR L CRIE L7 MEHE
% VT AIN [%/Sapphire F:bii#idids I O% Sapphire FEHCEIARD LSAW #E 2 3 5H L7-fE R TH
%, Fig. 1 FHOJIERE B EA R 2L R 5N D O FENREm 7 S O OFBETH 5, #1 3
BHE Sc IRIE 0% TH 2 035HRAMA L VMK e o7z, #2 alEHI# BUB IZIZWR UL & 72 o
72 #4 B OHEN R HIKLS 2o TE Y . #3 B OMHE I#2 L#4 OPRIOME L 725 7=,
2L D AIN BB O X B % 2 7 1 —7 OFEIE FWHM (X 0.003°F2 Ch 5723, #1 Rk
DFNT12°L KEV, T EV#I O AIN T V7 BB L0 HiERMEMETFLTRBY, =0
BT LSAW HEDOIK T R4 T T

W %7) % 2 & Aj% ;%‘ E) ﬂ %7) ° *QE’] ﬁ: Sc 5800 AIN film/Sapphire sub. (calc.)
WRENE 725 L ScAIN D/ L7 5750 Sapphire sub. (meas.)

WEHEIIME T T2 EnmbonT WO P o, W T T
|7 }Qf)o FDi- y)‘ #3 L#4 D LSAW g 5700 #2 I‘ | A ,f A Sapphire sub. (calc.)
B I#] SPH2 DL D BV, 55650 WAL A .

#3 BUBHIOR R FRPE DB & 7z = 5600

MoT=DT LSAW HEN i HIKT #4

LTW5, BLEME ., ScAIN HfEd 9550 3
HMERRFE D2 b E LSAW 3D 5500

g}fﬂi%ﬁ LTTEEH::"@“Z): <‘:75§T“é° 0 100 200 300 400 500 600

fH [Hzm]

o BBIT TS DO RMERE A N —
AT ScAIN %Hﬁﬁﬁﬁ/ﬁﬁﬁﬁj %L’ E Fig. 1 Frequency dependences of LSAW velocity for ScAIN film/c-Sapphire substrate.
LT,
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BAW characteristics of two-layer polarization inverted films

consisting of SCAIN and SiAIN layers
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1. FA2HE

BAW iR 1% m HEiES 5729
JEEENEE OREL ML TH Y, %m_&om
EAEDOKR T AMEIC RS EZBND. T2,
Aﬁ%%mmﬂﬁﬂﬁ;%”%dﬁmLhmgﬁruh
BENRREL 2D 2 L THIBE BN K E K
TFLTLEY RN LD D.

43 i S iz e 5 BAW 4R - 13 BB IS 40 D
Eﬁn_mbtn&%w SCHHET S, LR

T oy M BRI BAW 3% - 4 B g 7 e
BNN%%%&HL%%H&@T@Wé@éE
A, n FEWEBBEELZMAETE S, LoT,
Sy R RS Tl Bk U= A R T & 5 &
EZHND.

Tzl Z N ETIT AIN fEE L SIAIN &S 7
% sy C#z SIAINJAIN 22 J&@ [l BAW Lz 1 % 12
mb,%w%HFﬁ%%%mbfwém
SCAIN BT K & 2R BB & B &1
Bafad5[2. £ ’\Fﬁ}i%%L@ Al
W%Ekbﬁ&NN%E%%wﬂi SRR
#ix BAW 4R 10 i@ M@%ﬁf%ét%z
Hb.

AWFZE Tl 2 J&g o3 isOfin SIAIN/SCAIN E i 2
TERK L, BAW R 2 540 L 7=,

2. Mason OZEMEIZIZ &S 2 BHERER AIN
%?’;-‘;E SMR O k.r# LB

2 J& 4 fR B EE AIN/SIAIN, - SIAIN/AIN,
ScAIN/SIAIN, SiAIN/ScAIN %H% SMR D FZhH
ERIERSREL et % LB 5 728 Mason D%
Al 2 VT T K & o R8RSR & fig
Hr L7=. BT LN D ki 13 AIN 7[R C 4%, SIAIN
T 2.5%, SCAIN #ET 6% L L7z, X1z
9L D1 AIN/SIAIN A S & SIAIN/AIN
%H%%Lf LR EERE OREE A K 2 g

DOEALIF/NE L, WHFOREEIZIBNT ke®=HI
3% FHA7-. —75, SCAIN/SIAIN B
& SIAIN/SCAIN FEEHEE TIrx AIN HEEZ
TS L 0 b EIE A <, FEIENEIC X 2
& DAL HEZR S 7=, SCAIN/SIAIN g% &
13 KetP=H 3.4%, HEIEIE 23 & Jis\U > SIAIN/SCAIN
ST keiP=H0 4% TH o 7~

3. 2 BB REx ScAIN/SiAIN K BAW ixF
DRRE - FFd
RF v~/ % b2y XiEEANT, 18
W2 N ABRIE SIAIN 5, 2 & B 12 ALERYE SCAIN
M A Tl T A BN IR Lz, HER
ff& BAW FLET-(HBAR, Au/ScAIN/SIAIN/Ti/
FLHTT T AV DEWERRE Ry NI =TT F 7

APFICTHEL-. M2 17T Lo 2 /kE—
R COEBIBIRD /N E 72> TND T &b,
ZOHIEFIT 2 kE— FEREZER L WD
TR LT, F i, iR E A SR L
7= Mason OZAfh[E]E k0 kb 7= PG R &
MR— L7z, L7228 > T, SIAIN K & ScAIN
HEOREIZXL Y 2 o isiEE s ek C
XD & EHEGE LT BERHIER & Dbl 5k
7= ké 13 FJE SIAIN 5T 2.8%, )& ScAIN
BT 7.8% Th-o7c. HETIIFEEIEEL AN
Z 7= SIAIN/SCAIN DAL « BAW Rtk REAf

IZOWTHEMETHTFETHD.
104 3 ——T LI S B B B B B LI S S L
: 1
10° A 1
z I — \H SCAIN/SIAIN §
= 10 - H‘\ " SANAN 3
) Ve AINGIAING
10 v :
1
| | : ' 3

490 495 5.00 5.05 510 515 520
Frequency [GHz]

Figl. Admittance frequency characteristics of
two-layer polarization inverted SMRs with
AIN/SIAIN, SIAIN/AIN, ScAIN/SIAIN,
SiAIN/ScAIN films

Experimental curve —— Mason's model

Conversion loss [dB]

0.0 15 30 45
Frequency [GHz]

Fig.2 Conversion loss of two-layer polarization
inverted SCAIN/SIAIN film HBAR
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ScAIN ERZz AW =3B REEZ EIE SMRIZ& 5
—EE— F& BAW 7 1 /L4 (DMB)
Double mode BAW filter (DMB) based on ScAIN
using polarization inversion multilayer SMR
BREEET ', MMM
O(M1) &+t #hEE 2, %EH Hz 2, HIn BE 2
Waseda Univ.!, ZAIKEN?

°Momoka Matsumura'?, Saneyuki Shibata'? and Takahiko Yanagitani'*
E-mail: matsumomo.618@suou.waseda.jp, yanagitani@waseda.jp

1. xR 3. EHIER

BEA~—F 742D RF 7 4 L% L LT, VERL U 72 oW IR 22 g i 157 DMB 7 4 L 4
SAW 7 4 v & & BAW 7 4 VX 3FIHET (A28 1712 B)oRERREZK 912”7,
W5, BFIZ BAW 7 (VXX SAW 7 4 L Xk A U= AREORER NG ERL LT T AN
NTHEDEREN]Z &b, 5% LD En A ZF A & B2 500 MHZz 3 T4 kE—
JEFEE (S GHz)~DJSANH/ STV 5, IR LTV D, FommfrrEofE R 5| £ 600
SAW 7 4 L Z TlIEEIC, FX—WSAW 7 ¢/ MHz ZF.0 & L7 HH0iE 200 MHz D32 KX
% [2]& . DMS (Double Mode type SAW) 7 1 /L~ AT 4 VE R E R LT, R ECAHIE
BINEKR LTS, —FT BAW 7 4 V&L R WA A > Z 7 % A L(=12.7nH)Z A
DMS 7 4 VA DX D I F BN A EFIH L L7c & 2 ommbeE So ORERFZE 9b)Ic
72 BAW 7 4 VZ RN EE A EERIEES TV ANERS
VY, Z#UE T SCF (Stacked Crystal Filter) [4]X°

CRF (Coupled Resonator Filter) [5] & VYo 72 A#§1&E 12 Input

BT AIF5EIxZ < HiE SN TnDH DD, DMS

T A NZIEEIRSFH S TWRY, SCF % Output

CRF O % 2@t 3 X, a0

ﬁﬁ)ﬁ% foﬁ Z) CE %Z %ﬂé gﬁsusfgflectors-
7 2 TARRRIE T, BAW R 1A+ 00 5200 %

IRFEEHE ST H LUy BAW 7 /L& & LT, - —
SRR fEtE B X OV [ R A S A Fig. 1 Cross sectional SEM image

W/, —HEE— K% BAW (DMB: Double Mode —— Theortical curve (Mason model)
type BAW) 7 A 12 & RET 5.  Experimental curvewith L(=3.0 nY)
% 0

2 fEBFE EE r/%

RF ~ 7 b ANy 2 ) o Tk VT, g 20k w k
HET 7 v 7 ER(Si02/Tax0s) LI AT /H = y “ w \A
18 & U CIE R (ScAIN)- M (Al T I 4 AL @ 0 LK
52 ETORMELE, S~y Mol E a0l N i
TEEICEET S T & T, o WA . M 1%
ScAIN A F2T 7 » VI fE FICRE T & = 70.0 2 06 08 1.0

Bo H—4y bIEBURREC R ORIEL, oW . Hmwmwﬁm
AL EE 40-50°[6]% B =12 40 % folidb L 7=, Fig. 2 Experimental transmission loss
CORETEENELT R E— R afy BB
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1. IZL®HIZ

(K,Na)NbO3(KNN)IE, FEgn oK & g /M
PHTHEEBMEE LTHLNTWD. Fix 7
FEIZE D BR, KEINTMEN B9y
A, HERRESNTBY, B3R T A
T a—H 7 EADISHABE STl o
NHDH L, @EBERF)A Sy XU 728 Y
B S 472 KNN 0, 8RB ITET 2
BN EEBEEZRTZ ENRRESHLTVDE,
BT ClE, RF A8y # U 72XV ZnO Ba5
J& IR S 72 KNN JRIC 81T 5 230 7 gk
T (BAW VSR AEFIE D BB RE FARE R AT ME &,
FEAR AT & LR - (HBAR) & N 7= 28 b 2k
EIC L0 U7 R A s LB

A TIL, JEBAEME (LB CEEM:
R 72\ E) &5 I L 72 Mason OS5 [B] £
T V& FWT, KNN RHIZEB T 5 R IEHERE I
OWTHRHF LR A2 RET 5.

2. BTHIHLIEIC K D KNN RO

Si02/(100)Si/Si0, A FiZ# &)@ & LT ZnO
(B 25 nm) 25, FEEME LT Py(111) (&
J&:200 nm) NZNEIKBES 72D E, KNN
BEDKALEE Na/(K+Na)As 0.65 & 725 X 9 Ffi
Nt II v I AX—5y FEHAVZRE A
2Ny Z Y T X0 400°C~T740°C D Hopi i E
TPt _EiZ(001)AC A KNN JE(BEE: 2.0 um)23
AR S 7=l 2 ) 2. KNN IR 12 B 22
KA L7z Aulia B & L C Fig. 1 IR T
HBAR Z{ER®IL, * v NU—2 T F T4 Pz k
0 SRS A E U7, EEME LSk L CEBAR
TEMEE 2 & 8 L 7= Mason OSAfAIEE L 0 K>
TFHRIEE DT 4 T 4 T ETS T
3. KNN BB 5 RiEHERE oREt

Fig. 2 (ZHEARIEE 400°C DB C D ZEHatE 2%
OERIE & RIEMWBOZEAL Y /ELOBEESD
PERE 27~ T. FEAREEE 400°C~540°CDFE}
DEHARINZ BT 5 ZIRE— RIZBWT, NE
MEEEZEETHZETEWT 4 v T 4 Tk
EA/RL7-. Fig.312, BB LI-REHEE &
FSREIRE D FEMGRE OBk &2 79, ZnO A58 |k
VTR X AU 72 KNN L I3RRETE D 10~20%F2 FE
DARTEME TR STV D AJREMEN B 5 .

— 5 C, FEHTREE 700°C, 740°COFENCIE,
KNN 5 2 55 SR g (43 Foafil 23 = fd 1) & 52
RAHBYEEET D 2L TEBIRLOFERIEIC
R, BWT 4T TREEERLT.

L%, NIEMIE OS2 1 F %, KNN fi)
DRMESAE O b & a1 5.

Au top electrode

KNN film
"~ TPiezo inactive laya

I - ' DOttom electrode

ZnO adhesion layer
Si substrate /

Fig. 1 Schematic diagrams of KNN HBAR
structure considering piezoelectric inactive layer.

Si0,
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—T— T —

0 T L ]
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c 20t
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Fig. 2 Experimental and theoretical conversion loss in
KNN HBAR sample at a substrate temperature of 400°C.
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Fig. 3 Temperature dependence of thickness of
piezoelectric inactive layer in KNN films.
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1. BUBIC  RIAGE(E AT A2, mE,
JRHHEE, = Q AL, ol e ) e R

RF 7 g v gk ESnd. T, #EEHINE
K OVEBA AT OER 2 F %, RSO
Rz 2B — ROMFgE S, 2o ThEmE
A OFHBNHRE SN TWDH[L, 2], Ll

AR D AR 3R I M < B b b A
PEBEAMTIER . & 2 TAREE T, o
HRNCkE X, BRI O/ S
LiTaOg(LT) EAERHEHL SIC(LR-SIC) & D E S
WEIEIZ 31T 5 i AR SRR 2 W L 7.

2. FEM@@#F Fig. 1(a)i2" 9 LT Z bk L7z
H#E1%(2) T A1 mode Ml DFEAR T2, Fig. 1(b)IC
AATEARIE LT Eim @2 il L 72 #iE((b) T
SH; mode ¥ DILIETFICHOWTHE I LTV
%[1,2]. LiNbOs ##k/SiC #i& D Je &3] & A
FRIZ, A4S T Fig. 1(e)lZ”d LT @%Wﬁu
WARHRPL 3C-SiC Z#:65 L 72 #iii&(o)lc

SH; mode # i D AR FFE uOb\fﬁBﬁgﬁ
(FEMIZ X 0 fEHT L7=. fRNTET /L CiX LT %
Ml AFIDT Z 2[R H] & U, #id(c)d LT/ SiC
BA BRI I3 T ERSEtE 5 2, (KIEGT
SiICIZRAN T, R A% 6.4um, FMEOM
£ QO % 1000 & L, #FHEHRITEEL TV,

BREEIZOWT, Rot.YX-LT #MiZEBIT 5
B> AIZXTT 5D SH mode & A mode 1Z81)
% TNV EE LAEIRE BRI Key? & AARREE V,
DOz % Fig. 2 IO T. S HIZHEE()IZ DN
T Fig.2 £V Ko BSEKRITT2 5 84°YX-LT % H
VT, SHy mode HARFFED LT MURAKRAFE % 7R
~J(Fig. 3). £ DGR, SFEIESDY ha=0.03)/
hir=0.14Mhsic=0.12\ @ W, o H#5 hgE FBW=
4.11%, K= 9.73%, XY V3=11313m/s, Vi=
11797m/s % 157=.

B (c)® SHymode @ TCF (25 T FEM
fifAT U 7= % Fig. 4 (2" d. LT BEARHER[2]
£V TCF OHMERHE DA 3 /o7
SEH
[1]N. Assila, M. Kadota et al., IEEE UFFC, vol.66,

n0.9 (2019)

[2] F. Setiawan, M. Kadota ef al.,, USE2022, 2E2-1.
[3] M, R, ISWAR, 23a-12E-4, 2024.
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Fig. 1 Analyzed FEM models of (a) LT-single, (b) LT-single with
electrode on back, and (c) LT/LR-3C-SiC.
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Fig. 2 Simulated K. and ¥, of SHi and A, modes with respect to
the LT cut-angle on (a) LT in dash-line, (b) LT with the electrode
on back in dash-dot-line, and (c¢) LT/LR-3C-SiC in solid-line.
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Fig. 3 Simulated K.* and ¥, of SH; mode with respect to the LT

thickness on various conditions of new structure (c).
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Fig. 4 Simulated TCF of SH1 mode on the various structures of (c)

and the values from Ref. 2.
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Analysis of properties of longitudinal leaky SAW on LiNbO3/SiO2/SiC structure
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1. EE®IZ

i 7 R U R G R 2R I IR (LLSAW) I
SAW 7 /N A 2 O & J& AL A F 7228,
LiNbO3(LN)& 0 B Fo AR TIInilisi sz 28 K &
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Fig. 1 Calculated (a) phase velocity and (b) coupling
factor of LLSAW on X50°Y-LN/SiO»/4H-SiC.
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Fig. 2 Simulated resonance properties of LLSAW
on X50°Y-LN/SiO,/4H-SiC.
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Simulated LLSAW properties on
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Fig.2 Comparison of simulated resonance properties.
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Fig. 1 Analytical model.
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Fig. 2 Simulated particle displacements of A; mode.
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Fig. 3 Simulated resonance properties of A; mode
on 123°YX-LN/4H-SiC with periodic voids.

18000 T T T T T 15
w/p=0.7 —
16000 |~ X
E. [=aR
E, 14000 |- ES
— e 41028
> o o =
'g 12000 - NNy 2
o L S N I~
> L] m
2 10000 | R —
@ B . ‘-Io___‘_... =15 g
& 8000 R S
i R . -0 5
. I¢]
_--®-- : Phase Velocity(f;) ®. —- =
6000 - 137 : Phase Velocitgéfs) Teg..0 | L

e N Fractiolnal Ban IWidth . L] 0

0 0.1 0.2 0.3 0.4 0.5
Normalized LN Thin-Plate Thickness h/a

Fig. 4 Phase velocity and fractional bandwidth of
Aj mode on 123°YX-LN/4H-SiC with periodic voids.
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