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Decomposition of the spectra — Sample 1 deformed at 300 °C
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2-component decomposition of positron lifetime spectra measured between 35 and 300 K. 7, is the reduced bulk lifetime,

1, the defect-related positron lifetime. The corresponding intensities are /, and 7. x, is the positron trapping rate to the

defects.

Experiment

Lifetime spectra
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Decomposition of the spectra — Sample 3 deformed at 1000 °C
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Decomposition of the spectra — Sample 2 deformed at 800 °C
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Deformation curves for GaAs:Te deformed at different temperatures and strain rate.
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Resolved shear stress vs. total strain measured at strain rates of 1) 2.3x104 s, 2) 1.0x10* s!, and 3) 2.0x10- s,
The measurements were carried out with a MTS hydraulic deformation machine under liquid boron oxide

encapsulation of the [110]-oriented samples.

Conclusions

The type of positron traps change during with the deformation temperature and strain rate. Particularly, the traps are single
vacancies (probably bound to dislocations) at 7, .= 300 °C and a strain rate of 2.3x107 s™!, and vacancy clusters at 7, .= 800

°C-1000 °C and a strain rate of 2.3x10%s!.

The decrease of the trapping rate at low temperatures 1s caused by the presence of shallow positron traps. The concentration
of vacancy clusters and shallow positron traps is higher for higher deformation temperatures. The shallow positron traps are
probably negatively charged Ga antisite defects. The concentration of vacancies and shallow positron traps 1s unexpectedly

high after room temperature deformation.

Number of regions of plastic deformation increases with increasing

At constant T, ; the value of 1, decreases with decreasing strain rate.

of T,.; and (or) with decreasing of strain rate.

At constant strain rate, the value of 15 decreases with

increasing T, In the case when the strain rate is 2.3x107 s™' and the temperature T, = 950 °C- 1000 °C, 7, increases.




