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Local structure around Te in heavily doped GaAs:Te us-
ing X-ray absorption fine structure

. 1 . L )

Anna Pietnoczka , Rajmund Bacewicz , Tomasz Slupinski -, Jerzy
.1 sy

Antonowicz , Su-Huai Wei

1. Warsaw University of Technology, Faculty of Physics,
Koszykowa 75, Warszawa 00-662, Poland 2. Warsaw University,
Faculty of Physics, Hoza 69, Warszawa 00-681, Poland 3. Nation-
al Renewable Energy Laboratory (NREL), 1617 Cole Blvd,
Golden, CO 80401, United States

e-mail: pietnoczka@if.pw.edu.pl

The annealing of heavily doped GaAs:Te can significantly change
the value of the free electron concentration in a reversible manner.
These changes of electrical properties are accompanied by the struc-
tural changes of GaAs:Te solid solution [1]. In this contribution we
present an attempt to determine local changes around Te atoms for
different states of the GaAs:Te crystals caused by the annealing cor-
responding to different electron concentrations.

Extended X-ray Absorption Fine Structure (EXAFS) and X-ray Ab-
sorption Near Edge Structure (XANES) techniques have been em-
ployed to investigate the local structure around tellurium atom and
its valence. Tellurium K-edge absorption has been measured in a
fluorescence method at the X1 beamline in the HASYLAB. The
samples were kept at the temperature of 80 K in order to minimize
the thermal disorder.

Various models of Te defect complex have been used to fit the data
for low concentration state: V- Te complexes [2], Te + Te
pairs [1], as well as several DX like cosnﬁgurations of tellurium. DX
configurations have been calculated using density functional theory
(DFT). The EXAFS and XANES spectra for different Te location
have been simulated and compared with the experimental data.
Multi-parameter fitting of the EXAFS data provided information on
the local structure around Te (the bond lengths, the coordination
numbers and Debye-Waller factor). The charge state of Te has been
determined from the XANES data. The EXAFS and XANES were
useful for ruling out the possibility of existence of GaTe and GaZTe3
precipitations.
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