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• VASP (Vienna ab-initio Simulation Package) 

• xc-functional  : LDA-CA 

• Cutoff energy : 300 eV

• k-points : G 8×8×8 for the conventional cell of 

InAs.

• Valence treatment : As=4s24p3, In=4d105s25p1

• Vacuum thickness : >10 Å

• The top 5 layers of the total 9 layers were 

allowed to move.

• The bottom layers were fixed and saturated 

with hydrogen.

Computational details

Chemical potential calculation of ideal gas
Arsenic as reservoir in Molecular Beam Epitaxy chamber 

Ⅲ-Ⅴ compounds on Si [100] substrate

GaAs islands at 575 ℃ GaAs islands at 550 ℃ • Ⅲ-Ⅴ compounds are required to be grown on Si 

[100] substrate.

• The morphology is composed of some facets 

with different orientations.

• The surface morphology depends on the 

environment conditions (T, P).

How can we 

predict the 

surface structures 

and 

morphology?

High Vacuum
In: from 1×10-10 to 2×10-10 atm

As: from 3×10-8 to 3×10-9 atm

As(bulk) as reservoir in equilibrium with InAs surface, 𝜇As(bulk)=𝜇As(InAs)

Fraction(fi) of each reconstructions

Equilibrium condition,
𝜇As(bulk)=𝜇As(InAs)
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InAs(001) phase diagram

Calculations of 

𝜸, 𝝁, and 𝑺𝒄𝒐𝒏𝒇

enable to predict 

the surface 

structures & 

morphology as a 

function of (T,P).

Wulff shape Summary

𝛾(100)= σ𝑖 𝛾𝑖 × 𝑓𝑖 where i∈(100) reconstructions

𝛾(110),𝛾(111)𝐴,𝛾(111)𝐵 = ⋯

Consider
Configuration

entropy

Results & discussions
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