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Quantum-dots formation in a buried interface by external-electron-energy
injection
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In order to develop a new method for forming fine structures in a buried
interface by electron-beam irradiation, we have investigated the effect of electron-beam irradiation
on the surface and interface, the reduced reaction mechanism, and the optimization of the reaction
conditions. When high-current-density electron beams with the energies of 5 to 30 keV are irradiated

a silicon oxide layer on a silicon substrate, the oxide layer is reduced and the resultant Si
pillars extending in the depth direction are formed. After removing the remnant oxide layer by
immersing in a hydrofluoric acid solution, Si dots with size of the diameter of the electron beam
are observed on the surface by an atomic force microscopy.



Si Si0; Si0;

Si0;
(Si0) 5 30keV  500A/cm?
(AES) Si0; Si
Si
) 20nm S10,/Si 1.4u C
(SEM)
Ar* SEM ) (© Si0; (b)
Si0, ©
Si0;
Si
Si Si Si0;
Si Si0;
(b) Si
Si nm
10nm Si
Si0; Si
Si0;
Si0./Si
Si0;
(void)
Si
Si void
Si0;
Si
Si
Si Si0,/Si
Si

(a)10 keV ()9 nm, (c)20 nm SEM



Si

SEM Si AES
AES AES
©
Si0, (AFM) Si
Si0, eV keV
Si
Si0, 1200K
Si
Si Si
Si
Si0, Si0,/Si
Si Si
AFM
Si
void
Si0,/Si Si Si0,
void void  Si
Si
void
Si
5 keV 30 keV
(SAM) 5 keV Si LW
SEM Si
SEM SEM

Si

(a)5 keV ()9 nm, (c)20 nm Si LW
SAM

20 nm 6 nm

2 nm



o

Height [nm]
=]

o

N
o

T 10s i 20s | 8 T T T
F---=- - p----- - U LSRR
6k :::Z::::O’:, -0 .- -3 i
IR e R e
L 4 L 4 =R e
30s 40s c 4 i 4
""" o ey & L e BkeV
B, «--10keV |
‘\\/-"' “'\\V/*” o *--20keV
L _ L _ 7 --e--30keV -
50s 60s 06,' . | . | . |
. . 20 40 60
0 1 0 1 | .. Ti
Position [um] rradiation Time [s]
5 keV AFM
Si
5 kv 30 kv
Si
AFM
Si Si
20
0
= 20
=
c
~ 0
)
< 20
D
(]
T O
20
0
0 - -
Position (pm)
20 nm  Si0; (1-30 min SEM
AFM

AFM



void

SEM

5 keV

void

925



6 6 0 0

Sasaki Yuya Osanai Hiroya Ohtani Yusuke Murono Yuta Sato Masayoshi Kobayashi Yasuyuki 123
Enta Yoshiharu Suzuki Yushi Nakazawa Hideki
Influence of hydrogen gas flow ratio on the properties of silicon- and nitrogen-doped diamond- 2022

like carbon films by plasma-enhanced chemical vapor deposition

Diamond and Related Materials

108878 108878

DOl
10.1016/j .diamond.2022.108878

Osanai Hiroya Nakamura Kazuki Sasaki Yuya Koriyama Haruto Kobayashi Yasuyuki Enta 745
Yoshiharu Suzuki Yushi Suemitsu Maki Nakazawa Hideki
Effects of annealing temperature on the mechanical, optical, and electrical properties of 2022

hydrogenated, nitrogen-doped diamond-like carbon films

Thin Solid Films

139100 139100

DOl
10.1016/j . tsf.2022.139100

Enta Yoshiharu Masuda Yusuke Akimoto Kyota

719

Annealing-induced void formation in Si02 layers on Si substrates: Influence of surface
orientation and hydrocarbon exposure

2022

Surface Science

122029 122029

DOl
10.1016/j .susc.2022.122029

Nakazawa Hideki Nakamura Kazuki Osanai Hiroya Sasaki Yuya Koriyama Haruto Kobayashi 122
Yasuyuki Enta Yoshiharu Suzuki Yushi Suemitsu Maki
Annealing effects on the properties of hydrogenated diamond-like carbon films doped with 2022

silicon and nitrogen

Diamond and Related Materials

108809 108809

DOl
10.1016/j .diamond.2021.108809




Nakamura K. Ohashi H. Enta Y. Kobayashi Y. Suzuki Y. Suemitsu M. Nakazawa H.

736

Effects of silicon doping on the chemical bonding states and properties of nitrogen-doped
diamond-like carbon films by plasma-enhanced chemical vapor deposition

2021

Thin Solid Films

138923 138923

DOl
10.1016/j . tsf.2021.138923

Narita Syunki Nara Yuki Enta Yoshiharu Nakazawa Hideki 58

Growth of 3C-SiC(111) on AIN/off-axis Si(110) hetero-structure and formation of epitaxial 2019

graphene thereon

Japanese Journal of Applied Physics SI1IA16 SI11Al6

DOl
10.7567/1347-4065/ab2536

14 0 0

SiC — —

2021

2021




DLC

2021

2020

2020

1000 SiC

2020




DLC

2020

4H-SiC

2020

2020

Zr

2020




DLC

2020

DLC

2019

4H-SiC Si

2019

2019







