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Beryllium, substituting for gallium in gallium arsenide, is an acceptor impurity, whose

behaviour can be described within the effective mass approximation. The energies of shallow

substitutional acceptor impurities in gallium arsenide have recently been calculated by

Fiorentini [1]. Fiorentini improves on earlier theory by including for the first time in the cal-

culation the cubic term, split-off band coupling and dispersive impurity screening.

Far-infrared absorption due to Lyman transitions of the beryllium acceptor in gallium ar-

senide has been measured in bulk MBE-grown samples at various temperatures and under

different illumination conditions. The transitions observed in the present spectra are much

sharper and more intense than those observed in earlier work [2] and are believed to be the

sharpest acceptor absorption lines observed to date in gallium arsenide. The G, D and C lines

have energies (at 1.9 K) of 134.46+0.05, 166.76+0.05 and 182.30+0.05 cm"1, respectively.

Fiorentini's recent calculation of the acceptor energy spectrum in gallium arsenide is in good

agreement with these results.

The absorption lines at 1.9, 5.1, 5.4, 10, 15, 20, 25, 30, 35 and 40 K were fitted with

Lorentzian curves to allow precise evaluation of the line positions, widths and intensities. The

energy of each line was found to decrease slightly with increasing temperature. The change

observed is accounted for within the framework of the effective mass theory. At 1.9 K the G,

D and C linewidths are 0.87±0.15, 1.16±0.04 and 1.86±0.05 cm'1, respectively, and the

integrated intensities are in the ratio 8.7+4.3:100:57.6±9.8. The overall areas decrease with

temperature, but the ratio of line strengths remains fairly constant. External illumination

during cooling or measurement had no effect on the observed spectra.
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