EfEAXFZZHMBHRI NI U
Keio Associated Repository of Academic resouces

Title

ATOIEZFS v)IRETOREZSZTED BSHEBL

Sub Title

Self-organization of adsorbate crystal morphology on a heteroepitaxial surface

Author

B, = X (Saito, Yukio)

Publisher

Publication year

2014

Jtitle

MEMREBHBEMARRHE S (2013.)

JaLC DOI

Abstract

ATOIEZF DY )IRTREREZOLIRARIZIBERNIRBD, AEORFERDEVLS
AUBEAIRILF—OMREZBATAHLEHIC. ERZMHENTTEZEN BB, cOEE, K
ERESNVEREI LOFERBENEICEITEICERENNEPTLETEDIRE, HHEOENLERE
ERDRRERTEZRHE L, &2, FHELBSIO2ERLETSIBNBRTERIDEEICRS
NBZELHTR. LHEBNEOREEICLSKV, COREBLBFEERSTRNIZSI/SIO2R
HOAICSIBOBAN S hh 22y, BESETHNDLHICREDEHALE, TOES, B
MET—FARRIZDZEERPOBERNOEKRICAZRD 1=,

In heteroepitaxial growth, materials of the substrate and of the overlayer crystal are different. In
order to decrease the effect of strain energy induced by the lattice misfit, nanostructures are
sometimes fabricated on a substrate. We found that the crystal dewetting is different from the liquid
dewetting; for instance, an adsorbate crystal island arranges itself in an asymmetric position on a
substrate pillar, or a crystal island collapses only partially. When Si islands evaporate on SiO2
substrate at high temperatures, they diffuse around with a diffusion constant almost independent of
the island size. We attributed this anomalous diffusion to the pinning-depinning phenomenon of the
island edge at rough corners of the Si/SiO2 interface produced by chemical reactions. We also
studied scaling behavior of the grain coarsening during the unidirectional solidification of
multicrystals on a substrate.

Notes

HRER  EEMEC)

ZEHAR - 2011 ~ 2013

FEES 1 23540456

MRS EH  BYIRRE

RFEBEOSR. {E - YWEZ. KEYE. YHER

Genre

Research Paper

URL

https://koara.lib.keio.ac.jp/xoonips/modules/xoonips/detail.php?koara_id=KAKEN_23540456seika

BRZBAZZMERIRD N (KOARA)ICEBE M TLWAR OV TUY OERER. ThTIOEEE, FLFLFERLRTECREL. TOERMGEEEECELST
REBEENTVET, B|ACHLE> TR, BEFRELEZETLTIFALEE L,

The copyrights of content available on the KeiO Associated Repository of Academic resources (KOARA) belong to the respective authors, academic societies, or
publishers/issuers, and these rights are protected by the Japanese Copyright Act. When quoting the content, please follow the Japanese copyright act.



http://www.tcpdf.org

©
2011 2013

Self-organization of adsorbate crystal morphology on a heteroepitaxial surface

SAITO, YUKIO

3,400,000 1,020,000

Si02 Si
Si/Si02 Si

In heteroepitaxial growth, materials of the substrate and of the overlayer crystal
are different. In order to decrease the effect of strain energy induced by the lattice misfit, nanostruct
ures are sometimes fabricated on a substrate. We found that the crystal dewetting is different from the li
quid dewetting; for instance, an adsorbate crystal island arranges itself in an asymmetric position on a
substrate pillar, or a chstaI island collapses only partially. When Si islands evaporate on Si02 substrat
e at high temperatures, they diffuse around with a diffusion constant almost independent of the island siz
e. We attributed this anomalous diffusion to the pinning-depinning phenomenon of the island edge at rough
corners of the Si/Si02 interface produced by chemical reactions. We also studied scaling behavior of the g
rain coarsening during the unidirectional solidification of multicrystals on a substrate.



1)

J.
Phys. Soc. Jpn 76, 044505 (2007), Surf. Sci.
602, 3461 (2008))

CB

(W)

Europhys. Lett.
86, 46004 (2009), Phys. Rev. B 82, 075410
(2010),

()

(Phys. Rev. Lett. 99, 136101 (2007))

(Phys. Rev. Lett. 103, 195501 (2010))

Sio2
Si Si
Si

©)) Si

1)

)

Sio2

®)

1)

Si

1+1
2+1

P. Smereka(USA)

(1949

)



(2) Sio2

Si
Si/SiO2

Sio

®)

1)

10

)

Si
Solid-on-Solid(SOS)
Si
Sio2 2
Si
Si/Sio2/
Si
/
2 5
1
6
Sio2 Si
o]

Si

Si

/
2,3,5,89
3)
1+1
4
2+1
4 7
1+1
2+1
1
6
1. Maxim Ignasco, Yukio Saito, Peter

Smereka, and Olivier Pierre-Louis:
Physical Review Letters (2014) in press
(5 pages). Wetting of elastic
solid on nanopillars
Y. Saito, Maxim Ignasco and Olivier
Pierre-Louis: Comptes Rendus -
Physique, 14 (2013) 619-628.
Solid-state wetting on nano-patterned
substrates
Yukio Saito, Matthieu Dufay, and
Olivier Pierre-Louis: Physical Review
Letters, 108 (2012) 245504 (5 pages)
Nonequilibrium cluster
diffusion during growth and
evaporation in two dimensions
Yukio Saito and Shoko Omura:
Physical Review E 84 (2011) 021601 (7
pages), Domain competition
during ballistic deposition: Effect of
surface diffusion and surface
patterning
Phillipe Gaillard, Yukio Saito, and
Olivier Pierre-Louis: Physical Review
Letters 106 (2011) 195501 (4 pages),




10.

Imbibition of solids in
nanopillar arrays

18
2014.3.29 69

2013.9.25
Olivier Pierre-Louis:
II
2013.8.15 ICCG-17( 17
), (Warsaw, Poland) Yukio Saito
and Olivier Pierre-Louis: Dynamics of
Si island during evaporation(oral)
2013.8.12ICCG17( 17
),(Warsaw, Poland) Keiyu Osada,
Hiroyasu Katsuno, Toshiharu Irisawa,
Shintaro Suzuki, and Yukio Saito:

Domain competition in deposition
growth(poster)
2013.3.27 68
( ) Olivier
Pierre-Louis:
I 1+1
2012.9.19 (
) Mattieu Dufay,
Olivier Pierre-Louis:
2012.9.19 (
)
Ballistic
Deposition
2012.7.24 Japan-Netherland

Symposium on Crystal Growth(Sendai,
Japan) Y. Saito: Si nanoparticle motion
on SiO2 (invited)

2012.3.13 Symposium on Surface
Science 2012 (St. Christoph am Arlberg,
Austria) F. Leroy, T. Passanente, F.
Cheynis, E. Bussmann, P. Muller, and
Y. Saito: Si nanoparticle motion onto
Si02 driven by chemical reaction: a
real time study

2011.9.14 CECAM workshop on
Modelling Wetting Phenomena: From
Particle based Models to the
Continuum (Lausanne, Switzerland)
Yukio Saito: Wetting of solid islands on
nanopatterns (invited)

0

http://ww._phys.keio.ac.jp/faculty/sait
o/saito-html/index-jp.html

€Y
SAITO YUKIO
20162240
@
®



