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Development of Transparent Ceramic Scintillators with High Light Yield and Low Afterglow
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In this study, Tl-doped Nal transparent ceramics were fabricated by spark plasma sintering
(SPS) as high-light-yield and low-afterglow scintillators aimed at improving the performance
of X-ray CT. By optimizing the preparation of the starting powders and the sintering conditions,
we successfully produced ceramics with high optical transparency. Evaluation of the
scintillation properties of the obtained samples confirmed emission originating from the
3P1—!So transition of TI*. The transparent ceramics exhibited afterglow levels and light yield
comparable to those of single crystals with the same composition, demonstrating that
transparent ceramics can serve as a viable alternative to single crystals.
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Fig. 2 Sample photograph. Fig. 3 Transmission spectra of Tl-doped

Nal transparent ceramics.
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Table 1 PL quantum yield at an emission wavelength of 420 nm and PL decay time constant of TI-
doped Nal transparent ceramics.

TI concentration [%] PL quantum yield [%] 7, [ns]
0.05 44 141
0.1 48 150
0.3 42 156
0.5 21 174
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Fig. 4 Scintillation spectra of Tl-doped Nal Fig. 5 Scintillation decay curve of Tl-doped
transparent ~ ceramics  under  X-ray Nal transparent ceramics.
irradiation.
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Fig. 6 Afterglow curves of Tl-doped Nal Fig. 7 Pulse height spectra of Tl-doped Nal
transparent ceramics after 2 ms of X-ray transparent ceramics irradiated with '*’Cs-y
irradiation. rays (662 keV).
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