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Introduction and experimental setup
Cd0.9Zn0.1Te has long been recognised as a high X-ray and γ-ray medium due to its high atomic number
and wide band gap. Up until recently the performance of this crystal has been limited by crystal defects
such as voids, twins, grain boundaries and Te inclusions. Improvements in crystal growth has largely
removed large scale defects and the spectral performance is largely limited by the effects of Te
inclusions. Currently large effort is being directed towards indentifying the size and density distribution of
Te inclusions that can be accepted in the crystals. This effort is hindered due to a lack of understanding of
the physical processes that are underlying the trapping associated with the inclusions. To gain a better
insight into the phenomena a 17x17x11mm3 crystal grown using the High Pressure Bridgman method
was fabricated into a coplanar grid detector (see left top) and the spectral response associated with
inclusions in the hard X-ray and γ-ray regime monitored. The X-ray response measurements were carried
out on beamline X1 at the HASYLAB synchrotron facility in Hamburg (see left bottom), Germany while the
γ-ray measurements were performed on beamline I15 at the ESRF synchrotron facility in Grenoble,
France. At both facilities the detector was located on high precision X-Y stage and the detector surface
was raster scanned, illumination from the cathode side, using highly collimated X-ray beams and the
spectral response at each beam position monitored.

Spectral response at 60keV
The spectral response across
the inclusion was observed at
60keV (1/e absorption depth =
0.3mm). The result (left) was
found to be a pure shift in
channel number but without a
reduction in total count rate
leading to the conclusion the
phenomena is a pure CCE
reduction.

Spectral response at 180keV
The spectral response across the inclusion was also observed at 180keV (1/e absorption depth = 7.29mm). A
gradual decrease in peak position when entering the inclusion developing into a double peak spectra with both
peaks shifted to lower channel number when in the centre of the inclusion was observed (above). The different
response patterns observed is attributed to whether holes (60keV) or electrons (180keV) are traversing the
inclusion and show that different trapping mechanisms are in play for the different scenarios. This is currently
believed to be caused by a variation in the electrostatic potential caused by the inclusion.

Spectral response as a function of beam size
The spectral response caused by varied beam to inclusions size
ratio were tested (above). The response showed the importance
of the inclusions size and density ratio consideration in the
spectral response as well as the importance of the size ratios
when investigating the spectral response caused by Te
inclusions.

Spectral response as a function of energy

The spectral response across the inclusion was tested as a function of X-ray energy (above). No significant vertical
variation was observed between the different energies. A general trend of increased shift in channel number caused by
the Inclusion was observed with increased energy. An increase in CCE with increased energy, with a sharp drop
between 30-31keV, was also noticed.

