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* Idea: investigation of the native
point defects configuration in
different equilibrium states

* Material: semi-insulating GaAs

* Continuation of the work done on
n-type GaAs: GaAs:Si, GaAs:Te
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Native point defects in GaAs

GaAs Vapor — Solid system has F = C — P + 2 = 2 degrees of freedom

S1x native point defects demand six reactions:
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Scheme of the experiment

« Use of two-Zone oven to control the samples temperature and As pressure

\
control two necessary degrees of freedom to fix the equilibrium state (T and P,)
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Previous investigations

* GaAs:Si well-known Sig, — Vs, defect complex

Average positron lifetime (ps)
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Previous investigations
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Undoped GaAs
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Defect identification: vacancy complex

Thermodynamic reaction:
As,, <> V,, + 1/4As 928

Mass action law:

[Vasl = Kyas X Pas ™

Fit: [V-complex] ~ p, "

—>n=-1/4

l
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Cu is the first candidate for the complex,
due to unavoidable contamination -
confirmed by titration and
photoluminescence measurements
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Hall measurements
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Defect identification
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According to all theoretical calculations V, are always positive
in Sl an p-type GaAs = not visible for positrons
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Most popular candidates:
VASCUGaVAs

CuGaVAs

CuGaVASCUGa

but

Cu cannot be the nearest
neighbor in our case
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Defect identification: shallow traps

Temperature-dependent Hall-effect measurements
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!

Cug, acts as an acceptor
and as a shallow trap for
positrons
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Average positron lifetime (ps)

Average positron lifetime (ps)

Reproducibility
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Re-annealing effect
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« Defect concentration are defined by the equilibrium state of the system by

means of mass action laws

* A reciprocal dependence of the vacancy-complex concentration on the As
pressure in S| GaAs was observed

 Such a dependence points to the V,, defect complex

* In spite of copper contamination observed the vacancy-like defect is not
connected to the copper atom

* The exact nature of the observed complex can’t be established from the

positron annihilation data alone and is the matter of further investigations
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