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Comparisons between two potential functions for MD simulation

on silicon deposition

Student : Yi-Jhang Lai adviser : Dr. Tsung-Lin Chen

Department of mechanical Engineering National Chiao-Tung University

Abstract

Potential functions, which describe the energy relations between atoms in a material,
can determine the movements of-atoms and'thus properties of a material. In the thesis, we
use the molecular dynamics (MD) to simulate a beam expitaxy silicon deposition system.
Two well-known potential functions for silicon atoms, S.W. and B.H., were used in these

simulations respectively for comparisons.

“Cell subdivision” techniques are very popular in MD simulations because they can
greatly reduce the computation load. However, they are applicable to the calculations of
“two-body potential,” but not the “three-body potential.” In this thesis, we develop a
systematic way of selecting spaces in cell subdivisions so that the method can be extended
to the case of “three-body potential.” This method is discussed in details and used in the

MD simulations in this thesis.
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3.3 it :#k(Potential function)
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3.7 #AEe - # % (Periodic boundary condition)
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S.WLIF fie R =

A =7.049556277

B = 0.6022245584

p=4

a=1.8

=21

y=1.2

B.H. A Ho R 2 B (LT ) -

A = 65.65600238

A, = -49.38718653

B, = 6.012213915

B, =0.310106144

26



J, = 2.282877843
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i Count = final count

End
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for each atom

= XX time-step

= XX time-step = XXX deposition atoms
A 4
Cell subdivision f[—5 Constant temperature
y
= XXX deposition atoms
Compute forces

A 4

Leapfrog method

\ 4

Periodic boundary condition
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