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A FRIEEZEFIA L 1= Li(BHa)1xh EIED (5 & 510
Fabrication and Characterization of Li(BH4):I Thin Films via Iodine Diffusion
THIKEI'! ODEL REF' KO B!

Shibaura Tech. !, °(D)Erika Fukushi!, Hiroyuki Oguchi'

E-mail: mc22029@shibaura-it.ac.jp
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Fig.3 Temperature dependence

[1] H. Maekawa et al., J. Am. Chem. Soc. 131, 894-895 (2009). [2] H.  of Li-ion conductivity of
Oguchi et.al., ACS Appl. Electron. Mater. 1, 1792-1796 (2019). Li(BHa4)1Ix film.
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Sn(D) F—E 252k b Cul DEEMR L

Conductivity Enhancement in Cul Films Doped with Sn(II)
FBRREL L7745 IREVEF—LNBC Ay 2Ty 3 HERR
BHES !, #HEFE2 AIES SEEER REAM: BRRY LUHEE!
Chubu Univ.!, JFCC?, NBC Meshtec Inc.?, Kisan Kinzoku Chemicals Co., Ltd.*
°M. Toyoda', H. Murata?, R. Ishikawa3, E. Takahashi’, T. Nagao®, T. Inomata¥,
N. Yamada!

E-mail: n-yamada@fsc.chubu.ac.jp
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CuBiL BIEDIEAXT v ILEE

Epitaxial Growth of Ternary CuBily
PBARI, 797405y XEU2-2 00 IHE", ERFXE' F#EFE? LHER'
Chubu Univ.!, JECC?, °K. Ogawa!, M. Takahashi!, H. Murata?, N. Yamada!

E-mail: n-yamada@jisc.chubu.ac.jp
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Fig. 1. Out-of-plane XRD pattern of a CBI film
grown on ¢-Al0s. The asterisks indicate the
diffraction lines from the c-Al-Os substrate.
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Fig. 2. Photoconductivity of a CBI film with a Bi/Cu
ratio of 0.51

[EE] AMFZE IR (23K23050) D Bk %
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1) Z. Hu et al., ChemSusChem 2018, 11, 2930.
2) B. Zhang et al., Sci. China Mater. 2019, 62, 519.
3) H. Yu et al., Sustain. Energy Fuels 2020, 4, 2800
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WO, BEDZEBEE L %= AL=KkFE/ N 7 EOERERTE (2) :
IKFREB TR Z AL 1= 7E S5
Evaluation method for hydrogen barrier films using optical properties of WO3 thin

films (2): Quantitative evaluation based on hydrogen permeation flux
FFEREI' BREI )’
CMDERKEHF' #HAEZ' & BE' WHAKR?, FKLE? EEFZ
Graduate school of science and engineer, Aoyama Gakuin University',
Corporate research and development division, Nitto Denko Corp.?,
T. Krihara', M. Suzuki', M. Kim', K. Yamada?, H. Machinaga®, *Y. Shigesato'
*E-mail: yuzo@chem.aoyama.ac.jp
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Fig2. Ir.msmllln films with different thickne arrier films (Si05) in colored and bleached staes.
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Flg 3. HBR in different thickness gas
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aplot  Fig. 5. HTF in different thickness gas bar SIOZ@”LE\VG_'%‘L\}‘%%% k f(’; > f:o
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[1] SUEREF, SRS L, & WOE, INHANKES, fAkAE, BHEAZ. [WO; O E#HEZEN 2 Hv 7 KkEA) TED
PEREREA | 25 72 MUSHYB AR F MRS, SO B *$ v v o2, 2025 483 [ 16 H. 16p-K504-6.
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Composite-Driven Enhancement of Thermoelectric Properties
in Amorphous Fe-V-W-Al Thin Films
Kavita Yadav'*, Yuya Tanaka', Masaharu Matsunami', Tsunehiro Takeuchi'?
1 Toyota Technological Institute, Hisakata 2-12-1, Tempaku, Nagoya 468-8511, Japan.
2 Research Center for Smart Energy Technology, Toyota Technological Institute, Nagoya 468-8511, Japan
E-mail: kavita_yadav@toyota-ti.ac.jp

Fe-based Heusler alloys, notable for their abundance in the Earth's crust and non-toxicity, exhibit promising
thermoelectric performance driven by tunable electronic structures and low thermal conductivity. Recently,
Hinterleitner et al. [1] reported an exceptionally large ZT ~ 6 near 380 K in a Fe,VosWo.2Al thin film. This
extraordinary performance was attributed to a high power factor and insights from density functional theory,
which revealed a sharp differential density of states and Weyl-like band dispersion near the Fermi level,
contributing to high carrier mobility. These findings highlight the potential of metastable, band-engineered
Heusler phases for high-efficiency thermoelectric applications.

Building on these insights, our study investigates the role of substrate doping and oxygen

incorporation in Fe-V-W-AI-O thin films. Extending earlier

10
studies on Fe-V-W-Al-O thin films grown on n-type Si . “ :S:I:.{:tl: 5
substrates [2], this study presents new results on films deposited
on p-type Si substrates via RF magnetron sputtering under E °r
controlled oxygen partial pressures. Structural characterization '“i“ T
reveals an oxygen-induced transition from crystalline A2-type 2r
Heusler phases to an amorphous thin film phase. Preliminary 0 . ! | ! . .

300 310 320 330 340 350 360 370
measurements suggest that p-type substrates enhance the Seebeck ALY
coefficient, accompanied by metallic electrical resistivity that :zz Eh% }+H + . S;'.;:ﬂﬁf;s
indicates the presence of charge transport pathways. 1;007 + + ; + } + + E % % %

Ongoing work aims to systematically tune oxygen o 500

partial pressure and substrate doping to optimize carrier mobility % 600
and suppress lattice thermal conductivity, ultimately improving oo
power factor and ZT. This study highlights the critical role of EDZ; . ":' . 'I' ceecece
interface engineering and defect chemistry in advancing scalable, 300310320 33?. (K)_m 350360370
high-performance thermoelectric thin films based on non-toxic Figure 1. Temperature dependence of (a) electrical

resistivity (b) Seebeck coefficient in the temperature
range 300- 400 K for sample #3 (crystalline) and

Fe-based Heusler systems. sample #5 (amorphous)

[1] B. Hinterleitner et al., Nature 576, 85-90 (2019)
[2] Kavita Yadav et al., ACS Appl. Mater. Interfaces 16, 38, 50576-50586 (2024)
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KFRE/KRERIGIZE 755 RR-FEBRBEELEICKDNE - BR - 8
YriEHEERORERE (1):
ZHREBEOER - REBIoBXS Y FORRET
Control of optical, electrical and thermal properties of the thin films by metal-semiconductor
phase-change caused by hydro-/dehydrogenation reactions (1):
Electrical and thermal conductivities of transparent conductive films and thermal switches.
FEKREI CEE 5=
Graduate School of Science and Engineering, Aoyama Gakuin Univ. °Yuzo Shigesato

E-mail: yuzo@chem.aoyama.ac.jp

it A > 27 5RATO %), LR R(AZO %), ML A XR(ATO %), ILT ¥ R(NTO)ZED
BIEBEMRRE(TCONTRMESG M &2 THe9 5 Z & THHILA EOIE CEREEE 2 HliEd 25 2 LA
TZ%, TDTRIEIZ L D 25 OTCOMEMEDBWMEMATIZ LV . BYREFE 1T Wiedmann-Franz (WF)HI
WCESTRETZHHEFICED LD, ICT74+ /i Db LTEHETED 2 LR L
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(bR BKFALSOGIT & > TR & -ER O R CRIWENARZE LT 28 2 AV S Z & T, K
X7RME THE: - R - BRI A A C X 2 HEIRCER - BAEIEIT N A A OVERUCER Y FHLA TE T,
IREZGIC X 28I, S|IRHE TR E T 5 VO B L T, £7-k#E 1k
S RARELSOT LD 6 D & U Pl 2 0EE L7231 2 7 — M EHSMM)S1DI12 35 B L CHFZE & 4T
S7=, SMM & LTlE, Sm, Gd™?, Y-Mg!), Ni-Mg!'?, Ti-Mg %25 H LT, 1 KED 3%H, &8 D N,
TAPZREGZ T D H A7 12 v 7 )5, WIS 1 mol/L KOH /KiAik 1 CERILFH /e HYEAIC LD
KFEAL WAKFACEZATV in-situ THEER, BYLEEEOWNELIT -7, A L2 5-10 nm @ Pd
JE i e UCRRIE LTz, S S O o I b Uiz RS F T Ay Z Y v 7 TTE
L. £72. Y, Sm, Gd FEOF HELHRDOLGEIL. @BMATH D 2 KFW % BET 5 7o I AUERE
KB EBANT DIENEA S ZIETHIER L, S BICAA v F U I HEE - iAMEZ [ E &7z,
F 72, ITO/ SMM (Y-Mg)/catalyst film (Pd)/leakage barrier film (thin-WO3)/ion conductive film (Ta,Os)/ion
storage film (H\WO3)ITO @ 7 J&N> 5 72 5 REREFFEMEAZ A~ F ORIEICH I AT,
% :zg((iijbj?XJ

[ J AZO(EHR)
1 g Ge-Sb-TeR(Z 458 | £
Mg-Mg,Ni e-Sb-Tefe(Ffaas | ZiEH)
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1GZO(PEIL D 7 )
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A I203(TE | ¥szZ111)

s I203(BEH)
ITO(TE | YSZ100)
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)
110, ZO(FPEILITR)

. :{, ‘f m * NbTiO2(H45)

L. Wicdcmmm—]-‘mnzﬂ‘l:g: LT NhTIOAPEIL I T R)
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2 ks P o TINGEHR)

e - o TTOS4HE)
~MgH,-Mg,NiH, WO(PEILTFR)
DIEH0 Z0GHHS AD0EHE SMEHS MOUENS LUGEHS 12056 LAEHS LOIEHS LIS Z00EHS HRRZ (WFL(O— L2 W)

Electrical conductivity (o) [S m?]

Fig.1. Relation between electrical and thermal conductivities of various sputter-deposited
functional thin films including the various TCO films, also shown for Ni-Mg alloy films hydro-
/dehydrogenated by the gasochromic reaction exposed to 3% hydrogen gas at 1 atm. ', The
straight line indicates the WF rule (Lorentz factor: L=2.45x10-8 W-Q-K-2); for Gd, GdH», and
GdHj3, see reference 12).

1) J. Vac. Sci. Technol. A Vol. 23, No.4, 1186 (2005). 2) J. Vac. Sci. Technol. A Vol. 25, No. 4, 1178 (2007). 3) J.
Appl. Phys. 105, 073709 (2009). 4) J. Appl. Phys. 111, 093701 (2012). 5) Journal of Materials Research 29 (15),
1579 (2014). 6) Jpn. J. Appl. Phys. Vol. 51 035802 (2012). 7) Jpn. J. Appl. Phys. Vol. 54 No.5 053201 (2015).

8) J. N. Huiberts et al., Nature Vol. 380, No.6571, 231 (1996). 9) K. Yoshimura et al., J. Vac. Soc. Jpn., Vol. 57,
No. 3, pp. 84-90 (2014). 10) Appl., Phys. Express 16 095503 (2023). 11) Appl. Phys. Lett. 123, 232201 (2023).
12) Int. J. Thermophys. 45, 43 (2024). https://doi.org/10.1007/s10765-023-03322-y
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Control of optical, electrical and thermal properties of the thin films by metal-
semiconductor phase-change caused by hydro-/dehydrogenation reactions (2):
Reaction kinetics on SmH; films.
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i FFUKELIZKk TS X OBKFECRIE %8 U CORER . AN, BVHE % nliy
B L X 2 BEREMEM B L CEB I N TV 5, 3~ ) v ZOKEREWIZEIEN 7% SmH. & 2
BRI 7 SmHs & O CHESINICHZEN T 2 2 LB TE, Zhicfl-> TERKPER - s
ERPKELSEMMTSE D, L L, SmH-SmH[E D KG A 1 = R LT IZ KRR 255 25 % <
BEINTWBE, Z 2 TRIFEIZKRFC/ WK E G D E BERm AT %38 U TGtk ¥ 7 X —
2—%EHL, XM A =X L2 HLPICTEZ L ZHNE LT,

ARFFETIET A Y 7V —H T ZFHRIC H/Ar (Ha:15%) IREHT A%ZEAL DC <7
Fba vy RNy ZFRICE Y, SmH, HEEZEEEL 72, 20 Ricfits LT Pd % 5 nm F5JE
L. ®EMfE & LT AgPd(Pd:1 wt%)100 nm F5/&8 L 7z, KBELKIGIZ 0 °CH H EilR O #ifH <17
WV, Ho/Ny DIRAHT A(H23%)% latm £ TEAL, HEHF ¥ v N—NTIT o 72, BKFELLD
BRicid, BEE & DEIKIGZ < 72901 Noi R & i I L 72,

IKEAL G DT 1 Johnson-Mehl-Avrami (IMA) €7V 2% W CRIGEEER k 28
H L7 (Fig. Do 5172 Avrami fEEICHDE | FREE O RTINS 2 F5 L
oo WKFACSIEDIENTIZ Fick 05 EHNCH D W IR R R %2 F v CEis R % fig
MrL72(Fig.2)o ¥ 5T, TL=URBXUTA ) v 77 uy b ZRHwT, KEL/BikHEL
RIGDIEHEAL ST A — 2 —% AfED - 72,

= Rt
—15
12 —10
—
e ()
1k
8 | [T AT e -
g X
<
",Z; 0.8+ k =35694 3
9] 2 =}
~ R? = 0.9915 g
= 06} k=0.7878 E
151 5 g
N R? = 0.9931 2
S 04 k =0.2487 s
g R? = 0.9857 =
Z k=0.1554
02 R® = 0.9830
k =0.0327
084 : : : 0 s
0 2 4 6 8 012 4 0 500 1000 1500 2000
Time (min) Time (s)
Fig. 1 Time-dependent change in resistance during Fig. 2 Time-dependent change in transmittance during
hydrogenation at various temperatures. dehydrogenation at various temperatures.
Reference

1) M. Ueno, et al., Proc. the 45th Jpn. Symp. Thermophys. Prop. B214 (October 28-30, 2024, Nagaoka.)
2) M. Avrami, J. Chem. Phys., 7, 1103 (1939).

© 2025%F [CRAYEER 06-199 6.4


mailto:yuzo@chem.aoyama.ac.jp

9p-N107-8

KRIE/BKRIEIZEL TS ER-FERBELIZED
¥ - BEX - RYEFEFERORRE Q) :
YMgH, SERRIZ &5 1+ 5 R IR E R B R 1 AR AT

Control of optical, electrical and thermal properties of the thin films by metal-semiconductor
phase-change caused by hydro-/dehydrogenations (3) :
Reaction kinetics on YMgHjx films.
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KRFA WAKRFBACSOSIZ &0 o, B Bk z HiliE -+ 2 Bae s i S e X 7 —diIc s B
Uiz, #EX 7 —ME &3, AKRFMKRFILSOSITHENEBARRE & 8RB 2 rI I A A v F
VI TELHETHD, THE T, JUSHIERIZIR T 206570, BRI, BRI OB L2 il S Twn
5 B Y-Mg AT 1 HREILLED A A v F o 7 A 7V Z D EAA v F o ZiAtEEH L,
BRERIZEWNTYS 6.1 [EOEMERREINTWDIFNHI T —#MECTH DI, LavL, ZORIGIERE
VR LTI S T2y, & 2 TARBFETIX Y-Mg &4 & YMgH, A /ERL L | £k~
IRREESRME T TH A7 1 2 v 7 J7 U K D KBA/ WK FCRIS ZAT V. SEPE DT 21T 9 Z & T
ST AT L2 ARE LT,

Y #HEK 60 at.% D Y-Mg &4 —7 > N AW T, itk 0,35 %Dtk de v 7% hr v A%y

HIEIZE D 2FE 1.0 Pa® Ar & Hy DIRG T AFRFAK T T Y-Mg #iK & YMgH, 5% BE 100 nm T
BB U 72, foe T CREUBH AR 312 KRB b/ K B AL G D fil i & (a)
LT 5 nm & Pd % pliliE U7z, SEXHEREUERIE Y o~ 7 icidz I
DU EM E LT AgPd B 100 nm Z s U7z, KFEILSSORE
%, EIEREIRE 15 °CH-10 *COHIFH CTEREZMA L, JETF
¥ N —=HNZR 0.1 KJEE THZEG & Lctk, KEIRRGERN
A%yt 10sLm T 1 XEE THRAT D Z & TITo 70, KFEIE
R L TR ONIAERIT, B4R & ff bR OBt & 1% CHEAT
I DAL O R & © 5 L 7= Johnson-Mehl-Avrami (JMA) D
X oy =1-exp(-kt?)BICHEHT L | Avrami $55 & SOl E K 2 S L7z,
Fig.1.(a) 1213, HIREIZI1T DK RIRE T OMPUEE LA BAELL
ToRERE RS IMA ORUZKDT 10T 4 7R % 7R"$, Fig.1.(b) (T

o o
= ©

Normalized Resistance
o
~

0.2
k =0.0051
R? = 0.9602

— 15°C
— 10°C

5°C
— 0°C

In(In(1 - X))

i = 29 - 22 — 5
1. Avami $8%% n OB R, SEEE R k OIREETEPELLC. ) 6“ N
R L AR U b H1E & B 2 B B A R L 72, B IREEIC 1T In()

Fig. 1. (a) Reaction Kinetics constants

HHEEHNOFEHUIZIEM b =¥ —% b3 5L, YMgH, & estimated from the changes in resistance and
the JMA theory, and (b) Avrami exponents.

DIFNHI 15 %lEVMEZ RS LT, Derived from Avrami equation for the
YMgH; film.

[1] K. Yoshimura, J. Vac. Soc. Jpn., Vol. 57, No. 3, pp. 84-90 (2014). [2] Y. Yamashita, Y. Shigesato, et al., Appl.
Phys. Lett. 123, 232201 (2023). [3] J. Ma’lek, T. Mitsuhashi, J. Am. Ceram. Soc., 83, 2103 (2000).
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Control of optical, electrical and thermal properties of the thin films by metal-
semiconductor phase-change caused by hydro-/dehydrogenation reactions (4):

Reaction Kinetics on NiMgHXx films.
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Ni-Mg A4 MK E K FZERIGIC L > TEB & iR 2 a3 pg 2 b S T BEZR
PR T MR CH D, UKD VORFFEIZ X D & Ni-Mg &41348 B IRED BYRE R 3
PEERED 145 VI EZR L, BARA v F & LTESRZMEITHSD Z L3 boro T
%, %L OFN T —MENIA LGB A G A TV, I, TEOERIHHEH ORI LY
T PHEEB O N2 EE L TV D DIck L, Ni, Mg EH 5 OB ki % < 170
LB EE L TV D, OIS 7 —MFIT S £ SERMEN TON TE 8, 2ok
FALBKRFALUGE DFEMI 72 A 1 = X NFBH ST > TWey, £ 2 CRAZ BIdk FE AL
IK FEAV S FE DR FERAFMERRIT 24T 5 2 & TIHMAL 3T A — & — & B LKF ik FHE
EROED XV G A I = AL EZR 6T HZ LA B E LT,

HERREHIEE B D A SN de 7R b r v ANy ZYEIT R Y | Mg fLEkEE 86 at.%.
L 100 nm TR DK B IR R Z 0,5,50 % & 2L S TRIE L 7=, =0 Bzl s LT
Pd % Snm f&E U7z, IRERFMERATAY 7 VB L TE, 748 7Y —H T A ERI
S CRE L, M & LT AgPd Z ¥4I 100 nm F&JE U7-, IEEREMEMAT X 20°CH>
5-10°CE T 5°CIHIRRET 7 Sk TESHIRGUR ORERFZ L 4 I E L, Johnson-Mehl-Avrami(JMA)
DORP?ZNTCT 4T 4 T &ITo T,

1 IFAEENEEE CHIE L 72 EBSURPUEORIGZEL TH 5, £ DRERN S Avrami 55D
ExZRELY (KM 2), IMA OXTT 4 v T 4 v T &{ToTz, HONTHEERE VT,
TLV=ZUR TAV 7Ty NEIT0, G EART A =2 —% fiiEb o7,

[ t) =075 ! aregl] 5 1
0
100+~ o 3 : f
. . |lr=025 F aRd st f
—
- —_ 0eC S oLf(t) =010 f/ / ﬁcaj:
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b — IsC I .{vy . riginal Data
8 o — ) o5 area|2 = ——area 1l (n=1.5,k=1.5921e-01,)
R 10°C 1 2 4)f(8) = 0.013th 1 S04 area2 (n=1.3.k=9.7405¢-02.)
] 50C = 3t AL e ——area 3 (n1=3.0.k=1.2410e-01,)
) 0°C < s 02l aread (n=6.0,k=5.4178¢-02))
50C = 6f o+ areal .
0 L i ! 110°C ] L | | 1 | | 0
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Fig 1. Time-dependent change of resistance for Fig 2. Limearized JMA plot determination Fig 3. Fitting by JMA equation and calculated
Ni-Mg alloy thin film with hydrogenation reaction of Avrami exponent each temperature Reaction kinetic constant the Ni-Mg alloy thin film
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Control of optical, electrical and thermal properties of the thin films by

metal-semiconductor phase-change caused by hydro-/dehydrogenation reactions (5):

Thermal conductivity of GdH, films.
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B

B I BRI E A & LT Bkx Ao b ROG TR BMRE 3 (ON REE) & K EVAE 5 (OFF
WHE) 2 AT D R 2 DBMBER A A » FI218FEH SN TS, i 7 —RdkFEL/
i K AU RO S BRE O 42 8 & KBRS O J 8 (K & ] p IR 5 I TH Y . Y-Mg
1L ArHH(3 %) RA T AT KA E BT H A7 v 2 v 7 (GC) 7 CTHilf U 7= S, Mg R,
HE2® 4.6 (53] & MG SN TV A, AIFETIE, Y-Mg & ¥ SEVEERON IREE) COERZE RN
KEL[A], £V RERBIGERE(AIAZ D GAHICHEH L, GC KL, EfRiE T CESLT:
HNZARFEAL, KBS EITH> = L7 hr 2z v 2 v 7 (EC) T2 THIME L 72 B0 BVmE R4 L
FHOMNCT A EAERE LT,

AEHE, AcARER Bl de v 7R ba s ARy ZIEIZ LD EREOSEE LT Cr £72
X Mo % lEits . GdH, % Ar+Ha(5 %)% FWCHRERE U7, RIS IXE LIS 1k R OigE & L C
Pd ZfEfE L7-, GC B L WNEC FRUZ & 0 IKFL  WAFBLIEZITV, BMREREHIETH
LY —FY 7 L7 Z(TDTR)AIE Z VT as-depofRfE. KFE(LIRAE, MikFEikFED 3 Ikhe
WZBITDH—FY 7 VL7 & ANRESZENE GG L72[5], Fig.1 IZ GC XTNEC HRUTHIT
% TDTR JIEDOEEEX % | Fig. 2 1Z/KHE, BAKRFLIGITOE ) B8R B2 RmT, EHH0
N H R TH . KE BARFILSISTE ) K& 72 BMRE R 2 iR LT,

AWFFE1% ISPS BHFE 23K26057 DBIRL 2521 F 726 DT,

(@) Ar+H, (3 %) - —
gas i~ gas out id 15_‘ GC method [5] EC metho
g | 1 1 ]
3- LI | 1]
Stage rlo'_‘).[l:tlj 9.0£1.3 81411 ]
d Mo 20
S & 6.2%1.1
s |
. z |
= 51 ]
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Fig. 1. Schematic diagram of RR-type TDTR measurement in Fig. 2. Thermal conductivity of the GdH, film

(2) GC and (b) EC methods for GdH, film. at as-depo. and hydro-/dehydrogenated states.
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Control of optical, electrical and thermal properties of the thin films by metal-semiconductor
phase-change caused by hydro-/dehydrogenation reactions (6):
Thermal conductivity of SmH, films
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AR, Ny T V=BT T A ZAOB~ 2D A MBI SN 285 L LT, YRR
EIELEEDLZENTEXDOIBRERAAL v FMEA SN TWDH[,2], &B- 8 AmE e, &
BIRRED BHE A, YEMRIED 7 4 ) v E WV o FEEBEE X v U T N0 b A0, s
BRSNS Do FE X T — B IIARELCEEA)IREE & Wik b (48 )R T Z i p (il T
X, BMRERZAAL v FE L THIET A LN TE L EREINTE[4-6], BMRERA A v T %
HE2 H e UCKBH ACREET HH A7 v v 7 (GC) A & BEMiR+ CENMEZFINT 5T
V7 harua vy ZEC)HRARH L0, AT CIEm A vz,

TR T —HIED Sm 1T, Mg & AabT 25 Z &7 LITKFHEL « BKFELEIT K o T AR
RED SmH; & &JRIRED SmH, & AIWIHICE L TE 5, Fo, BNV A Z VA E 24 > FiE
ORI PME SN TWDHED[T], BYRERA A »F L UTEREAEIRFIND,

de v 7' % b v ARy Zik& AW T, Pd/SmH,/Mo or Cr % A A1 #< 3 _EIZ/ERL L 7=, Mo(GC)
HDHWL CrEOIT Y —FEY 7 L7 Z U APEORIEE L THW, Eo, BREZEIZ LD~
H A= MMZ D T2DIT ArtHo(Ha:15 %) D SUSE S A % VT SmH, Z I L, F(bBh Ik & k%
b« BiAKFAL Ol & U TR 5 nm @ Pd % e &m0 CREE LT,

Fig.1 IZ/KFIREE, BiAFIIRETOY—FEY 717
B AR T E T, GC X, EC FRDO EL LTk
THBKFIREED(E B & ik L T, AKFBLIREDE B
W 1T, Z D720, KFE(LIREE & BikELIRRET
BVRERNEL L CTND Z EARB SRS, T
REEICH T 2 BMREROFEMIT Y A ST 5, i vt
%\Tﬁ5 o Dellav time, ns 1

ZIK%‘F%'E@ JSPS *’{’Eﬂlﬁ’ 23K26057 0)&)35}2;&§ DR O)—C‘V&o Fig. 1. Thermoreflectance phase signals of SmH, films
at the hydrogenated, and dehydrogenated states.
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Control of optical, electrical and thermal properties of the thin films by metal-semiconductor
phase-change caused by hydro-/dehydrogenation reactions (7):

Thermal conductivity of Pd-catalyzed Ti-Mg alloy films controlled by gasochromic methods.
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ENHIEHE AT IR 2 727 A ADBGE G =R X —@h b2 I A HFE LTER STV
by ARAFFETITBMER A A v FFT 34 AL U COMBENIFRF SN DS 7 —#FICER Lz, i
X T —EE &, Kb - BKFEEON I RN B AR EE & SRR B A v D X H 2 &8 T
XHHEETH D, AT, RSB O L EE CTHLIBER LR THRINTEY, Bk
AA v F U TR ETRT Ti-Mg 4 E R Lz, Ay 2 U U 7RI ViR L, Pd il A £ m o
FFLKBHACRBT D L TREEITI A7 v 7 FRICE DKFELEITo T2, KREAFORIE
N Z CTAREFRFRH O in-situ JIEZ Fh L, AKFE - BKFCRISIZE O BURERE(bLE & & BT
THZEEENE LT,

W ESEHTENNZA D AR AR de = 7 % hbr v 28y ZIEIC L) KEEE LCHEE 100 nm @
Mo Z k[, f~ 27 % b A8y ZIEIZ LY Mg fLAkEE 70 at.%. S 300 nm @ Ti-Mg & & filitfE
ELUTHRE Snm @ Pd &2 F8E L CERL L 72, FIARHIETF v > 73— % VT in-situ S E0 02 - 22w )
A (RR ) 7L 2B —F Y 7 L7 2 0 ZREIZ LY | (FE 5% BUS LW OfffT 217 -
72o Fig.1 IZ RR B SV ZSEEY—F U 7 L 7 & o A JE OBEEX] 2 77§, Fig.2 (2K RREIZ 30 CH|
iE LT2BnE 3 & Wiedemann-Franz HI(WFL)2> 6 B E I L5 BMRERE BFES o 2R e =~T, K
FALREED & BKFALIREBIZ DT CTEMRERZLITH 6 5 Th o 7=, AWFFEIZ JISPS BHIFE 23H01362 O
Bk &= Citbhiz,

Ti-Mg 300 nm L [JMeasurement ]
Pd S nm\ | /Mo 100 nm 7 Estimation from WFL ]
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Fig.1 Schematic diagram of RR-type time-domain Fig.2 Thermal conductivities and estimated thermal
thermoreflectance measurement for a Pd/Ti-Mg/Mo sample. conductivities from WFL for the Ti-Mg alloy film.
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Control of optical, electrical and thermal properties of the thin films by metal-
semiconductor phase change caused by hydro-/dehydrogenation reactions (8) :
Pd-catalyzed Mg and Y-Mg alloy films controlled by electrochemical methods
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KRBT R F =t DO FEBUZ AT T, KB Z r[HR W - B CE 2B OBIR N B 2
ebiTWb, FTH Mg ld, EWVERRAKEREE (7.6 wt%) L EROEE I L AHER
KREW A EEE L CHER ShTE 20, L, Mg BRToOKFEL, BiKFCEISIZE T
) SHEFRANCAFTITH Y | BiRE T 5 2 & OMGHE O S N FEALORREEE L 72 > T
W5, & ZTAME T, £7 Mg BIEOKFEL, WAKBCSIR % f#T LTz, RN T Mg &
Y D& TH D Y-Mg #EOKFLSOS T L, Y ORVR T~

Mg #flE & Y-Mg il T EnEh Mg #—47 > b, Y-Mg #—7% v M(Y:60at. %)% W\ T
de v 7R by ANy ZIRIZE D BHEAD ITO Bift & YV —2 T A4 A5 T AT ARk
L7co BESE & LTiE 7 e b AR Chaifl L, Mg BilERF O 4 F1% 3.0 Pa, Y-Mg ik
JERF D AFEIL 1.0Pa TITo 72, ANw X T AL LTAr 2V, ISHEHN 2 & L TKEEH
WCREEA S IR 21T - 72, Mg IR & FAR ORI I3A35 D m Lo 7-912 Pd @ T HE
Z 2 nm, HRANIIKECSOG O & BRGAAE DT 912 Pd % 5 nm DR THUE L 7=,
Y -Mg #EEIL AT A1) B 7= O EIE 2 nm @ Cr & Y-Mg D FHUC IR L7z, £7- Mg, Y-
Mg IO EHEHE Pd & Crid REBAKT 52 &7, BEZERTHE L, 216 OWEIC
%L CXAREHYT, 1 mo/L KOH 1 COYA 7V 7R AN — (CV) HIEE in-situ
TR E 2T, KFE(b KT S 2 AT LTz,

Fig. 1 \Z[A] U5 IEE TIT o 7= Mg il & Y-Mg #IEo CV JlE DfER 2779, Mg 2kt
RTCY-Mg DI PREREFEEEZ R LT, MECHMEICEET 23Ty BFfE 35,

T T T T T T T T T — T T L
2k 1 BAOILE 2k | YMg, H, 0%, 1.0 Pa 1
] - 1
<0 ﬁ - 3 <0
: T
g 1 E
= SLIBEM(RE) : Ag/AgCl 15 E SEREWAT(RE) : Ag/AgCl
32 HENEER(CE) : Pt R —_ 20 5-2 #HENERIT(CE) : Pt
EEBM :-1.2V~0V FEEA :-12V~0V
BELEE ; 8§ mVs'! 1 BE1EE : § mVs!
- " 1 " " L L | L L L L - " 1 " L L L Il L " " "
4 -1 -0.5 0 4 -1 -0.5 0
Potential vs Ag/AgCl, V | YN, SIS DK IR E L %, 2T Pa | Potential vs Ag/AgClL, V

Fig. 1 Cyclic voltammetry (CV) of (a) Mg thin film and (b) Y-Mg thin film

Reference (1) H. Uesugi et al., Journal of Japan Institute of Light Metals, Vol. 60, No. 11 (2010) pp. 615.
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Control of optical, electrical and thermal properties of the thin films by metal-semiconductor
phase-change caused by hydro-/dehydrogenation reactions (9) :
NiO and NdNiOs film properties controlled by electrochemical method.
B¥KET
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XA A= &7 L (NANIOs) X BB AR 2K & WA (b TH v | &JE-#i%
FTHEBEBZE T2 L TabNTWDS, BERT CERIEFENIC T e U EAZITI &, 7 v b
VELEBIZETHEVIAEN, Ni A A iENi (D226 Ni (IIZELT 5, 2O & X NdNiO; 23
EEIRRED DHEREE~ELT 2 & L bic, BREN LR L, EREEENMETT 5 Y, KFW
PRLBESYMEEHET22Cor s busaI v IMEtE LTAY— T 4 R E~D
ISABHIfFS D 2, Fio. KE S BAFECEIGZ X D BYRERORIE RN RIAEIN D,
BV RN EIRGE &RV IRRE A2 HIE T 2 BYRE R 2 1 » Fid, BAT RV —BW T AT Lg
EOBNRT 7 /o —ICBWTHEHEREZETHS I, —F NiO I TEWEORIRE b OBILREE
BlrLz hazayZ7ERCH D28, NdNiO; & ik U CELE TG HE - BRAGEROE
LR/ NE N KRR TIZRF <7 R b A8y X U 728D NiO 5, NdNiO; 5 % 1
L, BRILZENRT 8 R EAICK B8R -MRAHER I O b, B2 (ks
BH 5 M2 LTz,

[N T AFM @O THEWE R OB EM S LCSb K—7" Sn0, (ATO)Z1ERL L, = o |k
|2 NdNi (Nd:Ni=1: )&% % —4 v k& HV T NdNiOs 54 . Ni &8 % —4 v k& T NiO 7#
% 2JF 3.0 Pa, BAFITELL 60 %ICB W TENEN/ER L7z, NANiOsFEE X 500 “C T 5 FEfi]
KEBERRZATH 2 & TR b S E7-, ZD#% 1 mol/L KOH Ak CESXILZMC 7 1 b U VEA
AT, AKRFELRT, KFCIRIE, BiKF(LIRREIZI T D NANIOs7# i & NiO FEEE O W PEAMENT 21T
-7,

11X NdNiOs# I35 5 X BE T HIEXPS)DfERZ /R L TW\5, Ni (IDICEET S
L KFEBOSIC X ML, BAFCSIZE VD Lz, —FR2 1R Lz &k 912, Nio #
BEHZBWTIENI(ID E NI EH S SRR O IR0 > 72, NiO K & NdNiOsE# Iz DT
ZDOMDOIEFH), BERAVEETHE R OFEMITY HEET 5,

Ni 2p Nd 3d Ni2p
_ | mem R _|zom
B | tasdepe E | (aswdepo) £ | asdepy
z -4 4
g H ;
i iﬂ % ;
ET) e R
E E; £
£ £ ¥
: I L
_ | BaeR - Ni-O _ | mEEE _ | EEER
£ —Ni £ — Nd'*, Na** i
é TN ] = v s —_
— salellite — satellite — Nif
9200 B8R0 B60 840 1020 1000 980 960 890 880 70 Ba60 B850 Ba0
Binding Eneray[eV] Binding Energy[eV] Binding Energy[eV]
Fig.1. Ni 2p and Nd 3d XPS spectrum for the NdNiOs Fig.2. Ni 2p XPS spectra. f.or t.he NiO films
films before and after the proton injections before and after the proton injections

References 1) Y. Sun et al., ACS Appl. Electron. Mater. 2021, 3, 1719-1731. 2) P. Yoo et al., Molecular
Systems Design and Engineering, 3 (2018). 3) G. Wehmeyer et al., Appl. Phys. Rev. 4, 041304 (2017). 4)
S. Yamada et al., Journal of Applied Physics, 63 (1988) 2116. 5) T. Kubo, Y. Shigesato et al., J.
Electrochem. Soc., 156 (2009) 629.

© 2025%F [CRAYEER 06-207 6.4


mailto:yuzo@chem.aoyama.ac.jp

