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The layered oxide PdCo02 has a crystal structure consisting of alternating
Pd and Co02 layers. The remarkable feature of PdCoO2 is its very high electrical conductivity that
is comparable with that of gold. The high electrical conductivity is provided by the planar (or
two-dimensional) Pd layers. This two dimensionality could give rise to exotic electrical transport
properties in device structures. In this research, we studied on new electrical transport phenomena
derived from the wave nature of electrons and the layered crystal structure of PdCo02 in mesoscopic
devices and heterointerfaces, to find applications in electronic devices.




B X C—19, F—19—1, Z2—19 (Jt@m)
1. RN YIOE R

ESENEE C 2 R R BE 2 Fio®Eic s
WC, BT OEAEIRERAD X 5 1IcikHE S
BT LEEHS 2T 5T X 72 [PIW. Mol e
al, Science 2016; R. K. Kumar et a/ Nat Phys 2017], < D452
R TlE, BETFROEFNIKOTNEF L X
I ICTEN FITHE S o EBENE D B8 % Wil T
NAZEFT B LT HLWEFEERRY T
NAABBEDRIE A EEE E Z b,

AHECERHT 27 77+ 34 FERESE
PdCoO, D&z M 11c/Rd, Pd 1IcX 3

2 RtnESE & | CoOs BE /A DIE 2 #fgik
7% 3 MG T DISS HACHESE S - R e iiiEi e A3 %, N7 iR Tl Pd @ 2 X
JTUIREEICL S 20 pum ZHZ 2RV HBITESSE 545 [AP. Mackenzie Rep Prog
Phys 20171, Afiff%E Cld. PdCoO, DAL & BAUREMZFIF L 72 7 N4 AFAFEICHLY
AT,

2. WO H™
AW clt. BREERERESE CH 5 PACoO, DY F 54 2{t$ 52 Lick v, #
L WEFEEHR ST A 2 e AIH 2 I & Lz,

3. D HE

BRI EAS RARRIC L 72 S v 2 L —F —HERE R 2 WV T B 72 PACoO, i
(B d =2-20nm) %FRIL 7z, Pd © 2 XICAZEEAHEA S ANCIAA S clilifid
M L 7= 2 R 3 5 729, ALO; (0001) itk I & U 3-Ga,05 (-201) Hitl 2 Fv: 72, {F
B 7-HEAETRY) V7774 =75 MV V7 T77 4 —%HAWTHHILL 72, EiR
I X UMK © 0 B SUE R % 5 L 72,

4. WFFERCER

(1) PACoO, i fi o> & T {rm B El

BIMY V2757 4 —I2 X V8 90 nm @ PdCoO, DA% (8L L 72, (K CE T
BHEAR D T IC X 2 REERE S ¥ 2B L, PdCoO, HIC B\ T ®» TR THNEHR
ZFEIL7, BROBEFOae —L v 2EIZ 100 nm F2ETH Y. PdCoO, #EiD F £
A VRIS X > TIIERFELAR E T3 2 L2 b I Lz, Sk BF 754 26
Flicmid <, VAL VEREEOKBIPEELEZON S, [MmfETE]

(2) PACoO, D ZKHI kI DAL

PdCoO; O Tt 4 A4 v HJEIRIEE D FE 2 43I X - T, Pd HRO(RE NNV Fpdy
7 b3 %, Pd HiIROEEN Y Fid 7 2 v JHE X D RS A AL ¥~ FEoN v B
EREo T\ 5, REOMIC X 2 BT CTHEAY P37 2 v JHER BT ICEEIT 5
&L 7 xv JHERY FOYRREEE O RKIC X ) X b —F - ossigEn IR T 5 L



BIAHTRBINT W, L LAarb, L7 BifER IR oMM g > 7
NEANT DY T IS N TL v, @k 7P o EERITIZEEL 225 72,
)& % 22 2 7= PACoO, fidiflit 2 fF#l 45 2 & T, R#HAYIC PAdCoO, KK D > 7
FAEHE T 5 LTI L 7z, B R = RR, BEREERE, et FEIC LD
RMAWEDOFRIEZW O 21T Lo Bl L 22 BE A — A2 RT3, ME#LOF G DA T
EFBATE WK 3 B B, KT O I FRE IR ALIC X 0 R i ke 034 U C
W5 ATREME 2 R TR SR 2 15
[FWFt32] T. Harada er al, Physical Review Research 2, 013282 (2020).

(3) PdCo0O,/p-Ga,03 > 2 v b F =X 44— FORF

PdCoO; D JE K& ME 2 43 fkiE. RENICRS FREICHEL 5 5, AW TIE,
PdCoO; & f-Ga,O3 I 5T, PAdCoO, D A A v RIS I sk LT, Ficsy
MABELCEERHL2IC LTz, CORMDITMMBEENICHE 1.8 eV OKE R 3 v
FER-[EESINHEONE L EFHA L, TNid, BEEE/Ga0s EH0 LIRTH
% 14 eV RKIBICHZAETH S, REhay b F—[EENRBRINZETICL
LN ERZIHF L 350°COEMmRTHEER[RER Y ay P F—X A4 —F L LTHL
ZEEHOLMIC LT, ZORERMEEES X &, PAdCoO, D iEtEIc X b, 350°CoD
i C o 7THIU EoA v/ A 7 CHERZERTE 2 2 L 2Ho I L,

[FW X F3%] T. Harada er al, Science Advances 5, eaax5733 (2019)

[Gw3C¥3%] T. Harada er al, APL Materials 8, 041109 (2020)

[FW X F3%] T. Harada er al, Applied Physics Letters, in press.

[ A7 4 TH##] Yahoo! = = — &, KEFFFHWIZEAT Yano E-plus 3 H5 (2020), PC
Watch, 74 7 F7 =2—X, WEEHE. HEETKRIZ



5 5 0 4

T. Harada, A. Tsukazaki

Dynamic characteristics of PdCo02/b-Ga203 Schottky junctions 2020
Applied Physics Letters -
DOl
T. Harada, A. Tsukazaki 8
Control of Schottky barrier height in metal/p -Ga203 junctions by insertion of PdCo02 layers 2020
APL Materials 41109
DOl
https://doi.org/10.1063/1.5145117
T. Harada, K. Sugawara, K. Fujiwara, M. Kitamura, S. Ito, T. Nojima, K. Horiba, H. Kumigashira, 2
T. Takahashi, T. Sato, A. Tsukazaki
Anomalous Hall effect at the spontaneously electron-doped polar surface of PdCo02 ultrathin 2020
films
Physical Review Research 13282
DOl
https://doi.org/10.1103/PhysRevResearch.2.013282
T. Harada, S. Ito, A. Tsukazaki 5
Electric dipole effect in PdCo02/b-Ga203 Schottky diodes for high temperature operation 2019
Science Advances eaax5733

DOl
https://doi.org/10.1126/sciadv.aax5733




T. Harada, K. Fujiwara, and A. Tsukazaki 6

Highly conductive PdCo02 ultrathin films for transparent electrodes 2018
APL Materials 046107 046107
DOl

https://doi.org/10.1063/1.5027579

PdCo02/p -Ga203

66

2019

T. Harada

PdCo02 thin film growth toward quantum electronics

2nd International Workshop on Nanoelectronics

2019

T. Harada and A. Tsukazaki

Thin-film growth of PdCo02: a layered oxide as conductive as gold

19th International Conference on Crystal Growth and Epitaxy (ICCGE-19)

2019




2019

PdCo02

79

2018

PdCo02/p -Ga203

66

2019

T. Harada, K. Sugawara, T. Miyakawa, T. Nakamura, H. Oinuma, T. Takahashi, T. Sato, K. Fujiwara, and A. Tsukazaki

Nonlinear Hall effect originated from the surface of PdCo02 ultrathin films

25th International Workshop on Oxide Electronics

2018




T. Harada, K. Sugawara, T. Miyakawa, T. Nakamura, H. Oinuma, T. Takahashi, T. Sato, K. Fujiwara, and A. Tsukazaki

An oxide as conductive as gold: PdCo02 with graphene-like 2D Pd sheets

Summit of Materials Science 2018

2018

T. Harada, K. Sugawara, T. Miyakawa, T. Nakamura, H. Oinuma, T. Takahashi, T. Sato, T. Nojima, K. Fujiwara, and A. Tsukazaki

A layered oxide PdCo02 with conductivity comparable with Au: a thin-film approach

The 2nd Symposium for World Leading Research Centers - Materials Science and Spintronics -

2019




