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Fig.2 Absorption of spectra of samples deposited at 20 Pa.
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Thermoelectric Ba13Co0: Freestanding Single Crystalline Films
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Thermoelectric ener nversion technol
ermoelectric enetgy conversio echnology a Peeling off of Ba;3C00, film (in 40 °C hot water)

has garnered significant attention as a means of

. . Water-soluble Dissolving of
harnessing energy from waste heat, utilizing the amorphous Ba-A-O  amorphous Ba-AlO
Seebeck effect to convert it into electricity. Among BaysCoOs /
the array of thermoelectric materials, those based - e
on conducting oxides exhibiting a high figure of P

. . .. Sapphire substrate
merit have emerged as particularly promising.

These materials offer notable advantages, b S

including excellent chemical and thermal stability,

along with a non-hazardous nature, distinguishing Ba113Co02
them from chalcogenide-based thermoelectric

materials commonly considered state-of-the-art.

Baj /30002

Within the realm of oxide thermoelectric materials, \

one standout candidate is Ba;3C00», characterized

by its layered crystal structurel!l. This material Glass ShEoato

showcases an impressive thermoelectric figure of Noniagh Jobiic

merit (ZT) of 0.55 at 600 °C when measured in the

in-plane direction under standard conditions. Figure | Fabrication of freestanding BaisCoO>

single crystalline films. Peeling-off procedure of

Notably, this ZT not only represents the highest BaysCo0; epitaxial films.

among reliable measurements but also places it in

the same league as other renowned p-type thermoelectric materials like PbTe and SiGe when evaluated at
600 °C 21, In practical applications, the utilization of Ba;;3C00; necessitates the fabrication of bulk ceramics
or single crystalline forms. Here, we show freestanding Bai3CoO; single crystalline films, accomplished by
delicately detaching the Bai3Co0O> epitaxial films from their substrate (see Figure) [ The process entails
creating Ba;3Co0; epitaxial films and immersing them in 40 °C hot water for several minutes [,
Subsequently, the Bai, 3Co0; epitaxial film spontaneously separates from the substrate and floats atop the
water's surface, akin to seaweed. We conducted an exhaustive analysis of the crystal structure, chemical
composition, and thermoelectric properties both before and after this peeling process, revealing negligible
differences. These findings represent a valuable advancement, offering a practical methodology for producing
freestanding oxide single crystalline films specifically tailored for thermoelectric applications.
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Precise control of emission wavelength of OLEDs using Ag/ZnS/Ag external resonator.
ERIX, CEHE HAit, Kig Bz, JIF #EY, FE BX
Kitami Inst. of Technol., °Yuto Masuda, Takayuki Kiba, Midori Kawamura, Yoshio Abe

E-mail: m3225400223@std.kitami-it.ac.jp

[#S] &RFEEREGBEMDMIESE X, XL 2 SO&REEERREICA T 2EH S 7 AT
Y (SP)H O AEAEMAIC L 0 BN b L, R 7 A€ LT PEGARRICR D, Ok
£ MDM #EENZRFEREOEAER L, TOHZENOFEIIFERREICLVHIETELZ L
N, MDM & IX 1 7 —7 4 & — & L THRE L . #kx RICHD IR CE 51, —FH. o=
DENE B EFEEM A V- OLED HCTALU D ~A 7 kv 7 ¢ 23Rk, EmEIcERENT-F
BB ST U AR E I R O 2RI #8585, Fox 1X 210 E T, AgiZnSIAg (AZA)ETS %
fkfh OLED DGR & U CTHAIATLFH T, AZAHORE 7 AE v E&BERE O~ 7 ad v
TAE—RD2ONREKART MAIRICKE REEE 52 5 F 2 WME L2[2), ABFE T,
AZA-OLED DAMEIILIEEE L 725 AZA BEE D ZnS & Ag DI Z (LS8, I REL L~A Y
2%y BT 4 E— NEOLEBRERE L O EMELTET L2 2 L2k, BIHEAT brosygd
Eie AT MUVIgIR, B L O —7 RO A2 3472 [3].

[EBrFE] UMK EZ2 45154 VT, AZA FifEET L OV AZA-OLED % 4 5 2 Hi#k [ic
VERLL 7=, ERL L 7= AZA-OLED DO#E1EIZ-SW T Fig. 11278 L7, AZA IR D Ag J& D Rk 30
nm, E¥EBIZ15nm & 30 nm (Z[EE L. ZnS R 30, 45, 60, 75 nm & 2 b X H7-, AZA FEEIE T
X, B, KA S vE | AZA-OLED 22\ Cik, EL AT N L B - - B (-V-L)
FerEZWE Lz, — . AZA FEfEIEE LUV AZA-OLED (2
OWTDOEMRIRNT > 2 2 L —3 2 > (Lumerical, Ansys)% J-_m? -
1TV, il « o - EL A7 MVICB L CTEBRER oLt |

BeaATo 1. -L

(R L EZ2] Fig. 2 |Z AZA-OLED(ZnS 30, 45, 60, and 75 Ag 15, 30 nm
nm) D F [ Jg DIEIEZALIZHE D EL AT MV %R LT, Fig. 'Ag 30 nm
2(a) Top-Ag 30 nm @ EL A7 kL, ZnS30nm T~ A
7a¥x €7 4 QIR EOEFHICHE OV E— 7 2R
L7z, £ LT, 45 60 nm & ZnS BEEAHINT 5 L. AZA
WCBIDERE ST AT B~ 70X XY ET 4 E— LD
FEAIZ R DFME — 2 DA BRI L7z, F512 60 nm Tl,
YA/ uFy T 4 OHRER ERE T T AT OG0 -
ER—8L, E—/MRRRAL ok, ThbDARy R 03
VZAEIE, FDTD BHELIC R0 PRI L7 S BBl gur -
Tz, & BITFig. 20T K 512, Top-Ag IEE % 30 nm - o sim
MH 15 M IS I E T, ZRAF—RRUROILRE EL 9
E— 2 ORELARGR L, AL EMERTELE, 30 J ;
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Effects of initial electron energy distribution on the measurement of electron-impact
dissociation cross section
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