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Abstract We have investigated on the photoreflectance(PR) of heavily Si-doped n-GaAs. The PR
response was found to be dependent of modulation beam intensity, modulation frequency, and tempera-
ture. From the observed Franz-Keldysh oscillation(FKO), we determined the band gap energy and sur-
face electric field. As the temperature is decreased from room temperature to 77K, the band gap energy

increases while the surface electric field decreases. The quality of crystal was greatly increased after

thermal annealing for 5 min at 500°C.
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Fig. 1. Block diagram of PR system.
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Fig. 2a. PR spectrum at 300K obtained from
heavily Si-doped GaAs.
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Fig. 3a. PR spectra of heavily Si-doped GaAs with
different modulation beam at room temperature.
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Fig. 3b. Variations of the amplitude of PR spectra

versus modulation beam.
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Fig. 4. Modulation frequency dependence of PR
spectra around the fundamental band edge.
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Table 1. Parameter values of heavily Si-doped GaAs obtained from PR at 77, 120, 200, and 300K.

Temperature Band gap energy Surface electric field Broading parameter
T(K] EofeV] Es[ x10° V/em] I'lmeV]

77 1.475 - 58.8
120 1.465 2.07 70.5
200 1.422 2.50 1 76.5
300 | 1.399 2.62 i 88.2
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Fig. 7a. PR spectra at 300K from heavily Si~doped
n-GaAs after furnace annealing at 300, 400, 500,
600 and 700°C for 5min.
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