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[Abstract] Thermoluminescence spectra of gamma-irradiated shells of oysters, scallops,
mussels, littleneck clams, and freshwater clams are measured with a multichannel
Fourier-transform luminescence spectrometer. Oysters, scallops, and mussels isothermally
heated at 200 °C show strong luminescence due to the electronic transition of Mn?*, which is
included as an impurity in shells and excited to a metastable state by gamma-ray irradiation.
Littleneck clams and freshwater clams show very weak thermoluminescence under the same
experimental condition and show strong thermoluminescence owing to phase transition when
they are heated at 450 °C before gamma-ray irradiation. The phase transition of the crystal
structures from aragonite to calcite is monitored by infrared spectroscopy. The relationship
between crystal structures and thermoluminescence spectra is discussed at the molecular
level.
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Fig. 1. Thermoluminescence spectra of oyster
non-irradiated (e) and irradiated with 1 kGy (o).
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Fig. 2. Thermoluminescence spectra of scallops (+),
mussels (A), littleneck clams (o), freshwater clams (x).
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Fig. 3. Observed infrared bands and reported
wavenumbers of calcite (blue) and aragonite (red).
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Fig. 4. Infrared bands of littleneck clams and

freshwater clams after heating at 450 °C for 1.5 h.
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