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We consider a vicinal face, where atoms and impurities impinge and evaporate
to a vapor phase, to study how the surface diffusion and evaporation of impurities affect step
bunching induced by impurities. When the lifetime of impurities on the vicinal face is long and the
surface diffusion of impurities is neglected, the step bunches induced by impurities are tight. When
the lifetime of impurities decreases, the size of the step bunches, which means the number of steps
in the bunches, decreases but the separation of single steps from bunches does not occur. When we
take into account fast surface diffusion of impurities, the separation and collision between single

steps and step bunches occur repeatedly.



2
Fig. 1
Gy
®
© ®
1 (E)
(

)

1

18) Ehrlich-Schowebel



@

4
1x10 ' ' '
- - - R=F :
@ F,_ _JF=4x10° N, -8 . -® e
5l p imp=C o il
8x10 L
@ ,(3)
6x10° [ . .
) ° (6
4x107° @ 1
K J
2x107° [ ..‘ .
‘ 1 1 1 1
On  ovinBavindavindavinBivins ¢ 2
2

(a)

3 (@), (), ()
0.0008 = Fing/F=4x1073, 1,0 =10% 1=512 N=1,1=35 @
—e— Fine/F=4x10%, 50 =10° 0=512/N;=8:1-32
0.00083 ot :
. 2 [
% 0.0002 | .
-7 (]
’ z % ‘
0.0001 L
. "o’ « 9
. ...
2 5000000° \
0 0 0.0001 0.0002 0.0003 0.0004
F
4
®
@O @ O @
5 5(a)
® 5(a)-(b)

5(c)-(e)



[ 5(P]

7 (b)siz ,f ;"‘. I 7 7 2 ‘.‘
448 it £ / /4 / 448 7‘
e p‘;‘.‘ {11 f ;‘,-:’.‘" / d e / /,-’
! ! i
320 f (i f ;‘J 220
>, 256 | / | ‘."‘_ i / f >, 256 %' /
192 f ¥/ f" 4 192 | //
128 | f ‘.:" B 128 ’ /
1 ‘I I‘.‘ ) i / /
. il i / 5
10 5.0x10° 1.53';10 25x10°
T T (e)swz T 7 y v (f) 512
245 | 4 445
384 [ / / 1 334
320 / i 1 320
# y =
=, 236 f / 4 >, 256
f /
192 | / / 192
f
128 f’ f Iy 1 IZE
54 [ f " 64
o 5.0X10 15X10 2.5X10 <
t




Masahide Sato 88

Effect of the Surface Diffusion and Evaporation of Impurities on Step Bunching Induced by 2019

Impurities

Journal of the Physical Society of Japan 114801-1 9
DOl

doi.org/10.7566/JPSJ.88.104811

Sato Masahide 97

Effect of evaporation on step bunching induced by impurities 2018

Physical Review E 062801-1 8
DOl

10.1103/PhysRevE.97.062801

Sato Masahide 57

Two-dimensional structures formed in a binary system of DNA nanoparticles with a short-range 2018

interaction potential

Japanese Journal of Applied Physics 125002-1 5
DOl

doi.org/10.7567/JJAP.57.125002

Nakamura Kanji Sato Masahide 87

Self-Assembly of Two-Dimensional Patchy Colloidal Dumbbells 2018

Journal of the Physical Society of Japan 064601-1 4

DOl
10.7566/JPSJ.87.064601




Sato Masahide

86

Step Bunching Induced by Immobile Impurities in a Surface Diffusion Field

2017

Journal of the Physical Society of Japan

114603 114603

DOl
10.7566/JPSJ.86.114603

Masahide Sato, Hitoshi Miura, and Makio Uwaha

95

Two mechanisms forming a comblike step pattern induced by a moving linear adatom source

2017

Physical Review E

032803-1-7

DOl
10.1103/PhysRevE.95.032803

11 1 2

Masahide Sato

TEP BUNCHING INDUCED BY IMPURITES IN A SURFACE DIFFUSION FIELD

The 19th International Conference on Crystal Growth and Epitaxy

2019

48

2019




74

2019

47

2018

2018

2018

46

2017




2017

2017

Takahisa Fujiwara, Daido Nakahashi, Shin-ichiro Yanagiya, and Yoshihisa Suzuki

Step velocities of glucose isomerase crystals in the presence of hen egg-white lysozyme in solution

18th International Conference on Crystal Growth and Epitaxy

2016

72

2017

2016

2016




2016

2016

(Suzuki Yoshihisa)

(60325248)

(16101)




