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)
— temperature @ 600 K
B beam intensity @ 0.1 ML/s
barrier energy(Si02) : 0.5 eV

=« barrier energy(Si) @ 0.35 eV




=
—~ temperature : 600 K

= beam intensity @ 1.0 ML/s
B barrier energy(Si02) : 0.3 eV
— * barrier energy(Si) : 0.35 eV




= temperature : 600 K

&= beam intensity @ 0.1 ML/s

& barrier energy(Si02) : 0.25 eV
—— * barrier energy(Si) : 0.35 eV




= temperature : 700 K
beam intensity @ 0.5 ML/s
barrier energy(Si02) @ 0.3 eV

— * barrier energy(Si) : 0.35 eV
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As 0.8 0.8
As 0.8 0.7
As 1.2 1.5
Ag/In/GaAs 0.4 0.3
Ga 1.1 1.3
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- Computational condition
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# Dengity-functional theory with GGA
(Generalized Gradient Approximation) for XC.

#* Ultrasoft Pseudopotential, plane-wave basis set
(energy cutoff 100Ry, 36RY)

#* Sampling k-point (2,2,1)

......... * Supercell geometry
= Passivation of one side by fractional hydrogen
# Program code: STATE

# Computer : parallel computer SR8000
National I nstitute of Advanced I ndustrial
Science and Technology (Al ST)
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# GaN(0001)
Ga

2002

{ A.Ishil, D.Miyake and T.Aisaka, Jpn.J.Appl.Phys. 41 (2002) L842

: A.Ishii, Appl. Surf. Sci., submitted



= e N-adatom diffusion
- on GaN(0001) Ga-terminated surface
3

Ga L corresponds to
N the original wurtzite site

T.Zywietz, J.Neugebauer, and M.Scheffler
Appl.Phys.Lett. 73 (1998) 487




' Adsor ption of Nitrogen
on GaN(0001)-(2x 2) Ga-adatom Surface

Ishii, Miyake, Aisaka
JJAP 2002

—| . Nitrogen should come here!
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= A
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* Ga

# Galisadsorbed at ontop
positon tothe N

# N at H3 Isvery stable.

# Polarity of Gaand N seems
to be upside down.

= #* \We could not prevent N
e from taking H3 site with
= | only one Ga

| Ishii, Miyake, Aisaka

JJAP 2002
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Structure of surface
reconstruction at Site| S er:|

# Energy 1s0.8eV _above
the energy of H3-Ga

# Ga and N both take

= - | the site near tothe
— original wurtzite site.

Ishu Miyake, Aisaka
——  JJAP 2002
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== 2Ga adatoms + N adatom
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A A A A Ga-rich condition Is important to prevent
I WEWEWEWE* N from taking the H3 site.
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GaN(0001)

wurtzite

H3

H3

Ishii, Miyake, Aisaka
= JJAP 2002
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Linchlende ciracture







Ga
Site T4 | 0.00

Site H3 | 0.00 §N
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= Conclusion

SiC(0001)
aN(0001)

aN(0001) SIC(0001)
Ga
GaN
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Suggesition for MBE growth

#* |nitially, we supply Ga alone.

#* After confirming 2 2 Ga-adatom reconstruction, we
begin to supply N.

#* We stop supplying N after the growth of IML N and
IML Ga.
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