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Abstract It is very difficult to detect irradiated South Sea cultured pearls (SSCPs) at a low dose by gemological methods
(e.g. optica transmission method, microscopic examination, UV fluorescence reaction, and so on). In this study, however, it
was possible to distinguish between irradiated SSCPs from un-irradiated SSCPs by ESR analysis. We have analyzed the
pearl nacre and nucleus by separating them for the purposed of providing information about the change of CO, radica as
growing absorbed doses. And it was found out that the signa of CO, radica of the nacre is more distinct than the
nucleus.
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Fig. 1. Shown here are some of the South Sea cultured pearls
examined as part of this study.
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Fig. 2. Seawater cultured pearls observed by the optica trans-
mission method; (a) untreated pearl and (b) irradiation trested
pearl more 30 kGy absorbed dose.
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Fig. 3. Seawater cultured pearls observed through the drilled hole by microscopic examination; (8) untrested pearl (b) irradiation
treated pearl by low-dose of 1 kGy and (c) irradiated pearl more than 30 kGy dose.
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Fig. 4. The UV fluorescence reaction of South Sea cultured pearls by increasing irradiation dose; (a) unirradiated, (b) 0.5kGy, (b)
1kGy, (c) 5kGy, (d) 10kGy, (€) 30kGy and (f) 100 kGy.
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Fig. 5. The cross-section of a low-dose irradiated and unirradiated South Sea cultured pearls; (), (b): irradiated below 1kGy, (c),
(d), (e): unirradiated.
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Fig. 6. ESR spectra of South Sea cultured pearls. These are the results from before irradiation and up to irradiation a a dose of
0.5kGy.
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Fig. 7. ESR spectra of South Sea cultured peerls. The location

and intensity of the CO, radica could be affected depending on Fig. 8. Especially CO, radicds emerging were better observed
the direction of sample. in the nacre than in the nucleus.
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