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Equilibrium crystal shape(ECS)
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Wulff construction(ECS):

minimization of the total surface free energy for
the given thermodynamic conditions
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Limitations on the previous ECS simulation I

Adjusted Wulff shape Experiments
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Limitations on the previous ECS simulation II

Wulff shape(us,.) from DFT Synthesized NiSe,
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Limitation:

Density Functional Theory(DFT) gives absolute surface energy but the energy(wulff shape)

is given as a function of u 2> “Gap between thermodynamic variables; u vs. (T,P)” P
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Relation between chemical potential and (T,P)

isochemocal line(p,s = —6 eV)
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u is determined by (T,P) but it is hard to experimentally control the u by (T,P)

- “Gap between thermodynamic variables; u vs. (T,P)”
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“Previous study”
[ Experiments(T,P)]
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Methodology by scale-bridging
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Surface energy(u,s) of GaAs(001)
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GaAs surface
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Surface energy(T,P) of GaAs(001)
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Wulff shape(T,P)
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Wulff construction:

minimization of the total surface free energy for
the given thermodynamic conditions
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m = constant,
) y™=surface energy of specific orientation KT
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Wulff shape(T,P) of GaAs ...
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Homo-Epitaxy of GaAs on GaAs(001)

Experiments :
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1. MOCVD with trimethyl-Ga and tertiarybutyl-Arsine

2. Temperature: 970 K
3. Pressure: 0.08 atm with V/II ratio of 12.5
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T. 970 K,

— Wulff shape vs. Growth shape:. g am
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summary

“This study”
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[ Wulff shape(T,P) ]
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1. Comparable ECS of GaAs is determined by (T,P)
2. This method can be applied to other -V
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