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Fig. 1. Schematic of island domains.
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(c) 6 =30 ML; (d) 6 = 40 ML((a), (b), (c), (d) " SH4axt s B A 11, 21, 32, 43 JET2 (AL))

Fig. 3. (color online) The simulated 3D morphology for different coverages 6, deposition flux F = 0.02 ML/s,
(a) & =10 ML; (b) 8 = 20 ML; (c) 6 = 30 ML; (d) @ = 40 ML. The absolute heights of the highest islands
in (a), (b), (c) and (d) are 11, 21, 32, 43 atomic layers (AL), respectively.
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() (d)
4 RABHHEO T MBS (JIFHER F =0.02 ML/s) (a) 6 = 10 ML; (b) 6 = 20 ML; (c)
6 = 30 ML; (d) 6 = 40 ML((a), (b), (c), (d) H im0 SR8 11, 21, 32, 43 J&F/Z (AL))
Fig. 4. The simulated 2 D morphology for different coverages 0, deposition flux F = 0.02 ML/s, (a)
0 = 10 ML; (b) 6 = 20 ML; (c) & = 30 ML; (d) & = 40 ML. The absolute heights of the highest
islands in (a), (b), (c) and (d) are 11, 21, 32, 43 atomic layers(AL), respectively.

(a) (b)
Kl5 (MTIRE) (a) Ag/Ag(111) FMEAEKMZERREVE (KMC) BLEST; (b) Ag/Ag(111) SMEEK

B sEEeHA R (RS IE RS, STM) B
Fig. 5. (color online) (a) KMC simulation of epitaxial growth of Ag/Ag(111) (b) STM image of

epitaxial growth of Ag/Ag(111).
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6 (MTIEE) NREBRRO TSN IE (VIFEE F = 0.02 ML/s) (a) @ =10 ML; (b) 6 = 20
ML; (c) 6 = 30 ML; (d) 6 = 40 ML

Fig. 6. (color online) Equivalent stress for different coverages 6, deposition flux F' = 0.02 ML/s, (a)
6 =10 ML; (b) 6 = 20 ML; (c) 6 = 30 ML; (d) = 40 ML.
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(a)

(b)

7 VIHREEF =0.02 ML/s, H#% 60 = 40 ML N ESE  (a) MEESAEKBIINIES; (b) A& 4E

KR TR TES

Fig. 7. The simulated 2D morphology for coverages § = 40 ML, deposition flux F' = 0.02 ML/s: (a)

not include stress; (b) include stress.
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Fig. 8. (color online) Height—height correlation functions
H(r) vs. position r for different coverages 6 of 5, 10,
15 ML (bottom to top), deposition flux F' = 0.02 ML/s.
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Fig. 9. (color online) Roughness w vs. coverage 6
for different deposition fluxes of 0.02, 0.05, 0.10 ML/s
(bottom to top).
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Abstract

In this paper, a new phase-field model based on diffusion interface is put forward to describe the epitaxial growth
including island nucleation, growth, and ripening. Thermodynamics and kinetics play an important role in epitaxial
morphology evolution. This model includes combined effects of the following processes, such as elastic field, surface
energy, deposition, diffusion, desorption, and energy barrier etc. We use the classical BCF model to describe the
atomic diffusion and nucleation processes, and use a new free energy function, including elastic strain energy, to obtain
a phase-field equation that can describe the growth of dynamic multi-island by variation method. This model can
effectively simulates the complex morphology in epitaxial growth. The nonlinear coupled equations can be solved by
finite difference scheme. Numerical result shows that this model can reproduce the real multilayer epitaxial growth
structure, and the simulation results are consistent with the experimental results. At the same time we also simulate
the complex growth stress with morphology evolution. Results show that, accompanied with the epitaxial growth, a
complex stress distribution is produced, and the stress reaches a local maximum on the boundaries of the island, which is
consistent with the experimental results. Most importantly, the stress significantly affects the atomic diffusion process.
While the stress exists, the epitaxial structure will change faster. These results can make a significance effect on the

research of physical mechanism in epitaxial growth.

Keywords: phase-field model, epitaxial growth, island, stress
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