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Annealing effect on TIBr crystal for gamma-ray detectors
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Introduction
Thallium Bromide (TIBr)
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Thallium bromide (TIBr) is a compound semiconductor characterized with high atomic numbers (TI:
81, Br: 35), high density (7.56 g/cm?3) and wide band gap energy (2.68 eV). Due to these properties,
TIBr detectors can operate at and above room temperature, and exhibit high detection efficiency for
high energy X-and gamma-rays (Fig.1). Thus, TIBr has been regarded as a promising new detector

material in application of X- and gamma-ray spectroscopy and nuclear medical imaging such as Cha”enge
SPECT (Single photon emission computed tomography).

Fig. 5. Variation of charge transport properties

Fig. 4. X-ray diffraction patterns obtained _
in the TIBr wafer.

from the TIBr crystals.

Annealing process has been performed to improve uniformity and device characteristics of
TIBr gamma-ray detectors.
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Fig. 8. Experiment scheme and annealing profile. Surface degradation due to distillation of TIBr

Fig. 10. Rocking curves obtained from TIBr crystals before and after annealing at 80-350 °C.

Experimental Results 137Cs gamma-rays energy spectra
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Fig. 11. 137Cs gamma-ray energy spectra obtained from TIBr detectors before and after annealing at 225 °C.

No change

] Energy resolution observed in energy spectrum obtained from the TIBr detector slightly improved
250 °C (d,6) 300 °C (j,5) 350 °C (c,4) comparing with the TIBr detector without the annealing.

Conclusions

(OStrain inside TIBr crystals have been reduced by annealing at between around 200-225 °C and

FWHM of the rocking curves minimized at around same annealing temperature.

(OSpectral response characteristics exhibited that annealing temperature at around 225 °C is
effective for improving charge transport of TIBr detectors. X

Surface degradation due to distillation of TIBr
Fig. 9. Results in strain observation of TIBr annealed at 80-350 °C.




