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Investigation of free electron concentration distribution along tellurium doped
GaAs single crystal axis
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The distribution has been investigated of free electron concentration along the axis for two n-
GaAs single crystal ingots, grown by Cz method and doped with tellurium. Free electron con-
centration values have been determined using two methods: by traditional Hall effect with
Sfour-contact geometry (Van der Pau method) and with the help of developed by authors optical
method, based upon infrared reflectivity spectra analysis. All measurements have been carried
out at room temperature.

It has been shown, that the dependencies of Hall and optic free electron concentrations upon
the coordinate along ingot axis may be described by linear functions. Thus, the values of real
tellurium distribution coefficient by the ingot may considerably differ from accepted (tabled)
value.

It has been established, that Hall concentration exceeds optic one, i. e. surface layers of inves-
tigated samples are depleted of electrons (compared to the volume), and the discrepancy
between Hall and optic concentrations increases along the ingot axis.

Keywords: gallium arsenide; tellurium; free electron concentration distribution along ingot axis;
Van der Pau method; infrared reflectivity spectra.

REFERENCES

1. YugovaT. G., Belov A. G., Kanevsky V. E., Kladova E. I. and Knyazev S. N., Izvestiya vysshikh uchebnykh
zavedeniy. Materialy elektronnoy tekhniki 23 (1), 27-33 (2020). doi: 10.17073/1609-3577-2020-1-27-33 [in Rus-
sian].

2. Komarovsky N. Yu., Belov A. G., Kladova E. ., Knyazev S. N., Molodtsova E. V., Parfentyeval. B. and Tro-
fimov A. A., Applied Physics, Ne 6, 54-59 (2023) [in Russian].

3. Berkowitz V. L., Gordeeva A. B. and Kosobukin V. A., Phizika tverdogo tela 43 (6), 985-991 (2001) [in Rus-
sian].

4. Torkhov N. A., Semiconductors 37 (10), 1205-1213 (2003) [in Russian].

5. Nashelsky A. Ya., Tekhnologiya poluprovodnikovykh materialov, Moscow, Metallurgiya 233, 1987 [in Russian].
6. Romanenko V. N., Saidov M. S., Abdukarimov E. T. and others., Koefficienty raspredeleniya v slojnykh po-
luprovodnikovykh sistemakh, Tashkent, 1987 [in Russian].

7. Komarovsky N. Yu., Zhuravlev E. O., Molodtsova E. V., Kudrya A. V., KozlovR. Yu., BelovA.G. and
Kormilitsina S. S., Zavodskaya laboratoriya. Diagnostika materialov 90 (7), 32-39 (2024).
https://doi.org/10.26896/1028-6861-2024-90-7-32-39 [in Russian].





