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Intro.2 fE&/E-FEEL A HAZIZDIT
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TMP T™P 1 MCP Jafle W J uth scans
Deflector . Neutralizer Deflector

HtEEE
- Primary incident beam 3keV-*He?, 3keV-20Ne?
- Pulse generator (Deflector bias voltage +50 V)
* The chopping frequency 100 kHz
- Time-of-flight analysis (FRITEREIRRIKIL)

*  H. Fukuta, K. Umezawa, M. Yoshimoto, Nuclear Inst. and Methods in Physics Research B 479 (2020).
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T. Ling, D. Y. Yan, Y. Jiao, H. Wang, Y. Zheng, X. Zheng, J. Mao, X. W. Du, 4
Z. Hu, M. Jaroniec & S. Z. Qiao, Nat. Commun. 7, 12876 (2016). Osaka Metropolilan Universily
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Chun-Shang Wong, Josh A. Whaley, Z. J. Bergstrom,
Brian D. Wirth, and Robert D. Kolasinski, Phys. Rev. B
100, 245405 (2019).

W. Meyer, K. Biedermann, M. Gubo, L. Hammer,
and K. Heinz, Phys. Rev. B 79, 121403(R) (2009).
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KEFFE : #BIRIEBEEHCoO(111) D ZF EFEEAFHT

» Sample: CoO(111) 5% 5 x 0.5t (mm) (Crystal base Co. Ltd)
» Rocksalt (fcc)

* Bandgap --- 2.2-2.8¢eV

* Melting Point ---1933°C

+ Lattice constant =+ 4.262 A

» Applications --- Battery electrodes, gas sensors, Catalyst

N. Alidoust, M. Lessio, and Emily A. Carter, J. Appl. Phys. 119, 025102 (2016).

A. Matsuda, R. Yamauchia, D. Shiojiria, G. Tan, S. Kaneko, M. Yoshimoto, Appl. Surf. Sci. 349 78 (2015).

T. Ling, D. Y. Yan, Y. Jiao, H. Wang, Y. Zheng, X. Zheng, J. Mao, X. W, Du, 3
Z. Hu, M. Jaroniec & S. Z. Qiao, Nat. Commun. 7, 12876 (2016). Dsaka Metmpoman Univemi]y

Intro.2 CoO(111) DZEEFHEFEH

N
Low-energy electron diffraction (LEED) analysis of CoO(111)
films
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'W. Meyer, D. Hock, K. Biedermann, M. Gubo, S. Miiller,
L. Hammer, and K. Heinz, PRL 101, 016103 (2008).

> REBEABOHFIILYYAMEETHHILERE.
> CoO(111)DREBEEITFELASMNAH>TLNENIEABLY. |

Osaka Metropolitan University

W. Meyer, K. M. Gubo, L. Hammer,
and K. Heinz, Phys. Rev. B 79, 121403(R) (2009)
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Resultl: TOF spectrum: 3 keV-*He? -> CoO(111)

CoO(111), polar : 35° , azimuth : 2.1°
335355 O

Intensity (arb. units)

3.00 '3.50 4.00 4.50 5.00 5.50 6.00

Flight time (psec)
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Result3: TOF polar scan along the [11-2] azimuth

Polar scan 3keV-4He? -> CoO(111) [112]

Asymmetric plane

m "

[112]

Co intensity (arb. Units)

9 60 -30 0 30 60 90
Polar angle (deg)
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Z4% Low energy atom scattering spectroscopy

Polar scans

3keV- Pulse - A
lon-gun | generator Pre-amp/ Sample
i ] \-‘ I P
""""""""""" | Azimuth scans
L mple /' Symmetric plane
TP N E MOP -
IME TMP | T 1P pefectar ||

Deflector  Neutralizer

 Primary incident beam 3keV-*He®
+ Time-of-flight analysis (Flight length)
+ The (6, ¢) mapping scan [110]
+ Polar scans of symmetric and Asymmetric plane

asymmetric planes
[111]
7

+ Simulation using TFM potential
Osaka Me [112] an Univ_érsilv

822222222022
RERTSRRRSSEE
pegtessrsese] U
FEIEEEITLELT]
tareerrereesd

R. Williams, M. Kato, R.S. Daley and M. Aono : Surf. Sci.
225,355(1990).

Result2 : (6, ¢) mapping patterns of CoO(111)

The (6, ¢) mapping image

Co signals

Top view of CoO(111) surface
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Result4: TOF polar scan along the [11-2] azimuth
[
3keV-4He? -> CoO(111) [112]

Wurtzi KRR
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Rocksalt

Co intensity (arb. units

'W. Meyer, K. Biedermann,
M. Gubo, L. Hammer, and
K. Heinz, Phys. Rev. B 79,
121403(R) (2009)



#Z2¥: TOF polar scan along the [11-2] azimuth

3keV-*He? -> CoO(111) [112] Side view of CoO(111)

d e ba de f
b ¢\ 1/ 111,
A ( N P
2 10 e t
£ nd
2 a f 2 Co ° P2z a
F 340 °
8 4hCo o

° ° o 2%
9 60 -30 0 0 6 90 [e] / o o

Polar angle (deg) =
[112]

> TA—NI U THRICEDHESDEE
DFER, REGE—IDFoNS.

Osaka Metropolitan University

Z£%: TOF polar scan along the [-110] azimuth

3keV-4He® -> CoO(111) [110]

Side view of CoO(111)

-90 -60 -30 0 30 60 90
Polar angle (deg)
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Result7: top-most layer of CoO(111)

L
@  3keV-4He -> CoO(111) [110] (o)  3KeV-4Heo -> CoO(111) [112]

| Experimental spectrum | Experimental spectrum .
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Polar angle (deg)
G. Tan, H. Fukuta, K. K. H. De Silva, A. Matsuda, M. Yoshimura, M. Yoshimoto,
and K. Umezawa, J. Vac. Sci. Technol. A 40, 063202 (2022).
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Result5: TOF polar scan along the [-110] azimuth

Polar scan 3keV-4He? -> CoO(111) [110]

/—\ ) bC

Symmetric plane

[111]

Cointensity (arb. units)
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[110] Polar angle (deg)
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Result6 : Simulation (SIM), Co or O (15t layer)

L
Polar scan of asymmetric plane
3keV-4He? -> CoO(111) [112]

% S\ Exp.
§ 0y

z SIM
g O'top
8

SIM
Co top
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Summary of surface studies of CoO(111)
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