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Abstract Transparent crystal luminescence at impact loading is closely related to its microscopic damage and
structure change. The multichannel radiation pyrometer with light-gas gun and spontaneous spectroscopic system
are combined to study the light emission of shocked sapphire. The light spectrum of sapphire range is obtained in
400-800 nm wavelength. The spectral distribution exhibits typical thermal radiation characteristics. The radiation

temperature is in agreement with the corresponding melting temperature. The mechanism of the luminescence of the

sapphire shear band is studied in combination with the radiation temperature and the spectral distribution.
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Fig. 2 Experimental signals from pyrometer at pressure of 48 GPa. (a) A=809 nm;
(b) A=779 nm; (¢) A=650 nm; (d) A=533 nm
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Table 1 Calibrated spectral radiant luminance of the standard bromine tungsten lamp

A /nm 809 779 702

650 589 533 509 488

N,(A) /(puWeem ? enm) 1.58 1.55 1.40

1.23 0.98 0.71 0.59 0.49

Note: Calibration temperature is 25 °C, current is 11.51 A, /,=100 mm.
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Table 2 Fitted shock pressure and temperatures

No. v /(kmes ') F /GPa Tr/K T, /K
1 1.95 40 4095+131 3971+54
2 2.20 48 4290+£150 4223442
3 2.53 60 4910+147 4907 +58
4 3.58 87 4709+108 4698+49
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