One of the application areas of NaI(Tl) crystals is the production of scintillation detectors for well-logging, which are operated under extreme conditions (high temperatures and vibration loads). The most suitable material for such detectors is a polycrystal obtained by hot press forging of a NaI(Tl) single-crystal, grown by the Czochralski method [1].

In this work, we consider the possibility of using NaI(Tl) crystals produced by the skull method [2] for the fabrication of detectors intended for operation under extreme conditions. A specific feature of the skull method is that the growth product is a polycrystal with a block structure, with a characteristic block diameter ranging from 3 to 70 mm. It was determined that the grain size of the polycrystal depends on the crystal thickness: increasing thickness leads to an increase in grain size. For crystals with a thickness of 15 mm, the grain size is 3–7 mm; for 30 mm thick crystals, the block size increases to 15–25 mm; for 100 mm thick crystals, the block size reaches 20–70 mm. The polycrystal consists of numerous columnar single-crystal grains shaped as polygonal prisms with a height close to the crystal thickness and oriented along the growth axis.
A comparison was performed between NaI(Tl) scintillators fabricated from polycrystals obtained by hot press forging and polycrystals grown by the skull method. The material structure and scintillation characteristics were analyzed. It is shown that the material produced by the skull method exhibits scintillation properties comparable to those of polycrystals fabricated by hot press forging of a single-crystal.
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