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Spatial dimension dependence for the average capture number
in submonolayer growth of point islands

Hisashi NAKAI

Abstract

Using steady-state diffusion equation analysis ignoring the nucleation at the substrate spatial dimension d > 3,

the average monomer capture number o, was found to be o, = (d—2)Qy rg-z /(1+V) in submonolayer growth

of point islands, where Q; is the area of the d-dimentional unit sphere, ry is the radius of the point island and

V is the scaled variance on the volume of the capture zone. If the variance is negligible compared to 1, this

expression coincides with the capture number o7 := (d - Z)erg’z that reproduces the result of KMC. As

R — oo, further analysis showed that the variance has a dependency on R such as V ~ R™@2/GD where

R is the ratio of the monomer diffusion rate to the deposition rate. Therefore, V is negligible compared to 1

for sufficiently large R. On the other hand, in the spatial dimension d = 2 the dependence of the variance is

V ~ (InR)~". It shows a weak dependency compared to the dependency in d > 3.

From the above results, the R dependence on the variance V, which had not been discussed in the previous

researches, was obtained as R — coind > 2.

Keywords:

1 BRUHIC

FIMIEYF 2 v LECEML 2 &EERICE
2RI D BEBE T, HEAR IS I3ORAE L 7 BB B s
BN, ZoMRERT TR XN, HEER
REy Ik > TEOBEPHHSNTEL[1,2,3]. &
DYIREBPEIC BT 2 =50l (1) #EMEcbH
EEET (B ~—) ot (2) ®/ v —DHEMR ki
B s, Q) HE N LT v—RBIcks2E// v—D
i, ZBREROEEIC X S B WEEN B TH
2[4l BB, E/2—%2F/)>—MHEL, ZFHT9
TFDEICD L 2MERES S,

M EoFBBICHET 5 RE 12, sfio® /) ~—T
RENTVIEDEE N, (s22) L) ~—FEN D

Received on September 6, 2018.
EEHE L ¥ —

*I Rate Equations

Model for surface kinetics, substrate spatial dimension, average capture number.
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