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Influences of the Ion Irradiation on Recrystallization

Yoshinori HARADA
Kazuyoshi ARAI
Shinji HIGUCHI

In order to improve: the resolution of depth profiling, the influences of the ion irradiation on solid

surface have been investigated in detail. The Angle Resolved Reflection Electron Diffraction (ARRED)

method was established for the quantitative estimation of crystallinity, and the change of crystallinity

during the ion irradiation was measured for various bond types of crystals such as the covalent (Ge,

GaAs), ionic (MgO), and metallic (Cr) ones. The crystallinity of covalent crystals was improved and

became sooner recoverable, as the ion current density was lowered and the temperature of samples was

raised. These phenomena are interpreted in terms of the competition between amorphization and

recrystallization processes. From the analysis of the experimental results of kinetic study based on this

assumption, the activation energy of recrystallization was estimated to be around 0.19 eV. On the

other hand, ionic (MgO) and metallic (Cr) crystals exhibited little tendency toward amorphization

during the ion irradiation.
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for infrared heating.
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acceleration voltages of primary elec-
tron beam at room temperature.

The "acceleration voltages of primary
electron beam are from 0.2 to 2.0 kV.
Zone axes determined by RHEED are
shown.

Table 1 Inelastic Mean Free Paths (IMFP)

calculated from Tanuma’ s formula®

Electron EnergyleV] IMFP(nm)
0.20 0.69
0.50 1.26
1.15 2.35
1.50 2.89
2.00 3.62
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Table 2 Rate constants of recrystallization of

GaAs (001)
Temperature lon Current Densiyl g Arcm™?)
el 1.5 4.4 25
60 0.090 2 =
70 0.109 0.144 —
80 0.107 0.180 -
90 0.151 0.212 —
100 0.187 0.231 0.521
110 0.205 0.345 0.730
120 = - 0.811
130 = - 1.039
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Fig. 9  Arrhenius plots of recrystallization rate
constants shown on table2.

Table 3 Activation energies of recrystallization
of GaAs (001)

Ion Current Density Activation Energy
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1.5 0.19
4.4 0.23
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