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Table 1 Growth rates calculated gallium fluxes, and experimentally
obtained currents of gallium ionization

W [ER| sa T | maT |k Ak | Sk | sakE | mEE | dasn | osmen
mEl S E |4 E | mE|eE | s BOE | GE8 | ANELR
2 |CO| (Tor) | (Torr) | ) |[(min)| (/)| () | (em?ves) |(BF/em>s)| (A

UV-04 | 484 | 5.0x10°7]3.3x10°6| 1.30 80 | 0.98 | 2.5x1016(8i) 5142 6.02x101 | 4.01x10-7

UB-71 | 484 | 5.5x10-7|3.5x10°8( 2,10 | 120 | 1.05 | 7.3 x1018(8i) 4047 6.45x10M | 4.35x 107

CV-38 | 485 {5.0x10°7{3,0x10-8{ 1.95 | 120 | 0.98 | 2.6 X 10'7(8i) 3428 6.02x10M1 | 4.03x10°7

SW-0T | 484 15.0x10-713.3x10¢} 1.85 | 120 | 0.93 — = 5.71x101 | 3.84x10-7

PP-21 | 485 |5.1x10-7{3.4x10°6) 2.00 | 120 | 1.00 | 1.7 x 10%8(Si) 2194 6.14x101 | 4.10x10°7

QQ-85 | 486 | 5.1x10-713.4x10°6] 2,20 | 120 | 1.10 — —- 6.75x 10 | 4.55x10°7

CO-44 | 488 | 5.5x1077|3.5x1076] 2.10 | 118 [ 1.07 | 1.8x10¢(8n) 4750 6.57x10M | 4.35x 107

CC-45 | 489 |5.1%x10-718.4x10-0( 1.95 ( 120 | 0,98 3.7><10”(Sn)£ 3192 6.02x10W { 4,02 107

CB-07 | 487 | 5.0x10°7)3.3x10°6) 2.05 | 124 } 0.99 | 1.3 x 10 (Be) 262 6.08x101 | 4.09:x1077

AW-19 | 490 |5.1x1077]3.2x1078| 2,20 | 130 | 1.02 | 2.9x108(Be) 124 6.26x101 | 4.21x 107

YJ-14 | 489 | 5.0x10°7|3.0x10°6| 2,15 | 130 | 0.99 | 1.1x101¥(Be) 89 6.08x 101 | 4.10x10-"
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#2 RBETHEEGIEEDS)MHMFRRE P(Ga)/P(ADRM X E
Table 2 X values measured by the electron energy dispersion spectroscopy in the
case of different ratios of 2(Ga)/P(Al)

W5 ' FEIRE (C) | Ga4yE#(Torr) | Al SR (Torr) | P(Ga)/P(Al) | EDS il X
|
ZH-12-8 t 485 3.2x10°7 5.1x10°8 6.275 0.2166
mHasa \ 481 2.8 %1077 4.6x10% | 6.087 0.3278
 zEeT 86 2.8x 1077 4.7%10 5.957 0,5208
ZH-0-7 ' 482 3.0x10°7 ©aoxi0s | 6o 0.3175
" zH29 480 2.9x107 | 4.5%10 6.444 0.3084

£3 BORAFEEN P(Ga)/PADMEMNIAENEYRE
Table 3 Relative errors between the caleulated P(Ga)/P(Al) and
corresponding experimental values

EDS Wity X {8 SEAK P(Ga)/P(AD | (W RERF/MK P(Ga)/P(AD oo R’ oE
0.3166 6.275 6.476 3.1
0.3278 6.087 6.152 1.19%
0.3208 5.957 6.096 2.3%
0.3175 6.122 6.449 5.19,
0.2084 6.444 6.728 4.29%
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.Dynamical parameters of the molecular beam epitaxy

ZHONG JINGCHANG
(Changchun College of Optics & Fine Mechanics)

(Received 21 March 1983)

Abstraet
A dynamical growth model of MBE (Molecular Beam Epitaxy) is discussed. A

surface characterization method, i. e. HEED, is used to support this model.

GaAs is taken as an example to investigate the MBE growth rate and its dependence
on Ga flux by using the quadrupole mass spectroscopy.

A suitable ratio of partial pressure of Ga to that of Al is studied theoretically and
experimentally for growing Ga; , Al, As materials with particular values of X.

The dependences of doping concentrations in Si-, Sn—, and Be—doped GaAs on the
temporatures of their effusion cells are given respectively.





