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ABSTRACT In situ observation of electron-beam-irradiation induced crystallization in amorphous
GaAs has been performed using high-resolution electron microscopy. The results show that clusters
with the size of several atoms formed during the initial irradiation, and crystallization occurred along
the clusters. Most of the crystallized grains have the same crystallographic orientation, and the others
are twinning with the former. The crystallization rate is closely related to the electron-beam current.
The crystallization is contributed to the electron energy rather than the temperature increase induced
by electron beam. The mechanism and model for the crystallization induced by irradiation have been

discussed.
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Fig.1 TEM observation of the indentation induced amorphous area (pointed out by arrow) in (110) GuAs before

(a) and after (b) electron—beam irradiation (most crystallized GaAs grains having the same orientation as

the matrix, and the weakened spots showing some of crystallized grains having twinning relationship with

each other, and random orientations)
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Fig.2 HREM images of the irradiated region recorded for.various irradiation times

(a) before irradiation (b) 55 min, nanocrystalline grains appearing

(c) 80 min, grains growing (d) 115 min, grains farther growing and growth twinning appearing
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Fig.3 Schematic diagram illustrating the crystallized

processes of the crystal nucleation and growth dur-

ing irradiation

(a) growth along the cluster by the shear precip-

itation of atom row  (b) nucleation and growth

by the atom diffusion
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