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Different structure phases

StructGen= B—tin structure StructGen= Diamond structure
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Volume optimization

Session: B4
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Optimize volume or c/a-ratio
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File:
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continue with optimizer Save | Download this fil
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Modify this seript according to your needs:
' Uncomment one of the lines ...
. thange ran_lapw to runsp lapw or use different convergence crite
Change save_lapw —d XX
foreach 1 ( %

brin_vel_-15.

€p $i.struct brin.struct

# Flease uncomment and adapt any of the lines below according to your m)
5] m brin.clasus
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Phonon calculation

Normal mode of diatomic lattice

Acoustic mode
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Longitudinal branch Transverse branch

Dispersion curves for monoatomic and diatomic lattices

Al ~ GaAs
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» Monoatomic cases have just acoustic branch.
* Frequency of optical mode is higher than acoustic mode.
* In cases of two equivalent atoms, there is no gap between optical

and acoustic mode frequencies at the edge of Brillouin zone and
two branches become degenerate.




Harmonic approximation in one-dimension

Force constant
matrix
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Force and frequency in 3 dimensions
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Frozen phonon method v




Supercell in [100] direction
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Irreducible representations
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Phonon dispersion
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Z.Wu, et al. PRB, 59, 3283, 1999
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X P LATTICE,NONEQUIV. ATOMS 5
1
MODE OF CALC=RELA unit=hohr
10.362212 10.362212 10.362212 90.000000 90.000000 90.000000

ATOM -1: X=0.25000000 Y =0.25000000 Z=0.25000000
MULT=1 ISPLIT=8

ATOM -2: X=0.75000000 Y =0.75000000 Z=0.25000000
MULT=1 ISPLIT=8

ATOM -3: X=0.25000000 Y =0.75000000 Z=0.75000000
MULT=1 ISPLIT=8

a_/
va ATOM -4; X=0.75000000 Y =0.25000000 Z=0.75000000
MULT=1  ISPLIT=8
ATOM -5; X=0.00000000 Y =0.00000000 Z=0.00100000
MULT=4  ISPLIT=8
: X=0.00000000 Y =0.50000000 Z=0.49900000
: X=0.50000000 Y =0.00000000 Z=0.49900000
-5 X=0,50000000 Y =0.50000000 7=0.00100000
X3, X4 P LATTICE,NONEQUIV. ATOMS 6
MODE OF CALC=RELA unit=bohr
10.362212 10.362212 10.362212 90000000 90.000000 90.000000
ATOM -1: X=0.00000000 Y =0.99900000 Z=0.00000000
MULT=1  ISPLIT=8
ATOM -2: X=0,50000000 Y =0.49900000 Z=0.00000000
MULT=1  ISPLIT=8
-0
ATOM -3: X=0.50000000 Y =0.00100000 Z=0.50000000
MULT=1  ISPLIT=8
- ATOM -4: X=0,00000000 Y =0.50100000 Z=0.50000000
s MULT=1  ISPLIT=8
ATOM -5; X=0.24900000 Y =0.25000000 Z=0.25000000
MULT=2  ISPLIT=8
-5: X=0.75100000 Y=0.25000000 Z=0.75000000
ATOM -6 X=0.74900000 Y =0.75000000 Z=0.25000000
MULT=2  ISPLIT=8
-6: X=0.25100000 Y =0.75000000 Z=0.75000000
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Effect of unharmonicity

Energy equation
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Force equation

AF=DU+%DXWU2

Phonon frequency is determined from D values.

R.Yu,etal. PRB, 43, 6411, 1991

THE END




