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GaAs GaP
Ga As Ga P
A, —51,705734 —39.498871 —87.837250 —43,882370
A, —10,318120 —26,501450 25.704208 13.861244
Ay —8.230081 -7.556959 —9.485072 -—10,906820
A, -15.190111 57.985214 453.525146 228.114670
A, 889.225342 —36.705444 676.145752 430.959473
B, 2.615998 2.182331 3.126419 2.978112
B, 11.467289 5.449171 18.181183 19.554321
B, 0.854507 0.799942 0.919284 0.988896
B, 18.028442 12.462885 11,699148 12,349684
B, 30.957352 65.419327 7.436523 7.945732
i 1 0 1 1
AV 0.0003 —0,0005
aly —0.00085 —-0.003
aVvy(0) 0.55 —-0.1
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Vs(G) Va(G) Vy(G) Va(G)
3 —0.2556 0.0133 —0.214 0.055
4 =0.1375 0.0095 0.038
8 0.0343 0.0026 0.014
11 0.0682 0.0001 0.067 0.001
12 0.0733 - 0.0005
16 0.0789 -0.0019
27 0.0521 —0.0021 N
40 0.0149 -0.0009
64 —-0.0178 0.0005
128 0.0005 0.00003
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A% opw B % MAEB S HRIES X%
T, 1.54 1.51 1.10 1.631 1.63
X, 1.90 2.03 1.51 2.506 2.18
Ly 2.00 1.82 1.30 1.840 t.85
) g 4.6 4,63 4.255 4.716
Xse 2.5 2.38 2.176 2.58
Ly 5.3 5.50 4.876
Ty —12.4 ~12.55 —-12.33 —-12.03 —13.1
X, ~10.7 —9.83 —9.88 ~9.929 ~10.75
Xso -5.5 —6.88 —6.62 ~6.698 —6.70
Xy —2.3 —2.94 —2.61 —-2.299 ~2.80
Lis ~5.6 ~6.83 —6.46 -5.977 -6.70
Ly, -11.1 ~10.60 —10.64 ~10.555 —11.24
Ly, -0.9 —1.31 —-1.11 —0.833 —1.30
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IH#E orw ®, % Mk SRR SRS % %@
Ty 2.81 2.88 2.09 3.263 2.86
X 2,28 2.16 1.62 2.733 2.32
Ly 2.5 2.79 1.85 2.638 2.67
Iy, 4,7 5.24 4.949
X;e 2.51 2.71 2.3535
L, 5.5 5.74 5.383
r, —~11.8 —12.99 ~12.26 —12.01
Xy -9.2 —9.46 -9.43 -9.781 ~9.5
X3p —6.1 —-7.07 - 6,60 —6.747 —~6.4
X, —2.3 -2.73 —~2.68 —2.470 —-2.9
Ly, —6.0 —6.84 ~6.50 ~5.920
Ly ~10.0 -10.60 -10.32 —-10.35
Ly, -0.9 -1.10 ~1.09 ~0.833
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B E E
. 2.309 Lo 4.964 Ly —6.051
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I 4.428 X.y —2.458

X 2.611 X0 —6.866
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ENERGY BAND CALCULATION FOR GaAs, GaP AND
GaAs P

[ §

Xue Fang-shi

(Nanjing Elecironic Devices Institute)

ABSTRACT

The energy bands of GaAs, GaP and GaAs.P,-. are calculated using the zone-variational
method. Since there are different atoms in a cell, different radii are selected for various atomic
spheres according to the actual size for corresponding atoms. The crystal potential is calculat~
ed by superposing various atomic potentials. Since the atomic potentials are distorted in the
bonding sphere under the interaction with other atoms in crystal, a few adjusting parameters are
selected to adjust the corresponding atomic potential and an analytical expression is used to ap:
proach the resulted potential. The potential adjusting parameters are selected ro make the cal-
culated energy band close to experimental results. The band structures which agree with ex-
perimental results are obtained for GaAs and GaP. Furthermore, these poteatials are used ta
calculaie the energy band of GaAs.Pi-a.



