Investigation of Zinc Oxide-Based Scintillators

-\.“ [} ] i
| o i ey
John S. Neal, Megan Pritchard, Lynn A. Boatner /
Oak Ridge National Laboratory, Oak Ridge, TN |
Nancy C. Giles, Ming Luo, Chunchuan Xu, Nelson Y. Garces, L. E. Halliburton
West Virginia University, Department of Physics, Morgantown, WV

(iR Mo Lasomanany

IEEE Nuclear Science Symposium, Puerto Rico
October 23-29, 2005

ZnO is a direct band-gap semiconductor that has displayed room-temperature, sub-nanosecond luminescence when doped with n-
type dopants such as gallium and indium. Frequently ZnO scintillators suffer from relatively low light output, however. Recent
testing of ZnO:Ga in both powder and single crystal form using pulsed x-rays and alpha particle excitation has demonstrated the
promise for developing an outstanding inorganic scintillator based on ZnO that would combine fast timing characteristics, high light
output, and robust thermal and mechanical properties. In order to realize the promise and potential of ZnO-based radiation
detectors, we need to significantly increase our understanding of doping mechanisms and the role played by impurities or sample
treatments that can produce improved scintillation characteristics in zinc oxide. A variety of scintillation schemes have been
proposed in the case of ZnO radiation detectors, but at the present time, no consensus has been reached as to the exact nature of
the luminescence center(s) or the energy transfer mechanisms actually responsible for scintillation.
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Fig. 3. Photoluminescence response to  Fig. 4. UV photoluminescence response to 325 nm laser excitation at 5 K (left) and 300 K (right).

325 nm laser excitation at 300 K.
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