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Investigation of moisture effect on Csl:Na crystal growth using ionoluminescence
technique

Tahereh Nikbakht™, Heidar Fari-Pour?
Physics and Accelerators Research School, Nuclear Science and Technology Research Institute
2Photonics and Quantum Technology Research School, Nuclear Science and Technology Research Institute

Csl:Na crystal has several applications in photon detection. However, its hygroscopicity results in limitations
of its usages. Exposition of the crystal to moisture results in the formation of an amorphous surface layer on it
and an inactive Na depleted region below that layer. These conditions result in considerable degradation of the
scintillation efficiency of the crystal. In this research work, the effect of moisture on Csl:Na crystal growth is
investigated using ionoluminescence technique. Two different crystals were grown in condition of the existence
of undesirable moisture in crucible and in moisture free situation, respectively. Regarding the ionoluminescence
spectra of the samples, it seems that water molecules compete with sodium ions for positioning in the crystal
network and the concentration of Na atoms in the first crystal is lower than it was expected, which results in
considerable degradation of its scintillation efficiency.
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