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Table 1 Laser supported plasma detonation wave temperature under various laser energies

Laser Time to Temperature Time to Temperature Time to Temperature S

Emissivity
energy  temperature of  of peak (1)  temperature of  of peak (2)  temperature of  of peak (3)

3

/D peak (1)/(ps) /(K) peak (2)/(ps) /(KD peak (3)/(ps) /(K)
73.80 0.24 9000 7.7 4438 15.00 5291 0.02
80. 98 0.14 8295 o.1 5875 11.73 6348 0.01
86. 68 0.17 11272 7.2 4179 14. 84 3912 0.01
92. 82 0.15 7525 7.7 4250 14,47 4015 0. 01
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at various laser energy as reported in Ref. [8]
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Temperature Measurement of Laser-Induced Plasma Detonation Wave
LU Jian-Ying"?,CHEN Lang', WU Jun-Ying',FENG Chang-Gen'
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Beijing Institute of Technology .Beijing 100081,China;
2. The Institute of Chemical Defence sBeijing 102205 ,China)

Abstract: When a highly intensive laser beam is focused into quiescent air,a laser induced plasma deto-
nation wave is generated. The plasma temperature is an important parameter to describe the plasma
detonation wave characters. It is significant to obtain the plasma temperature by experimental method
for understanding the mechanism of laser supported detonation wave. In this paper, the ignition,
growth and propagation of the laser induced plasma detonation waves were theoretically analyzed and a
laser supported detonation wave model was given. The main factors of influence on plasma tempera-
ture were deduced in this model. We used pyrophotometer to measure the light emission produced by
laser induced plasma to determine values of the laser supported detonation wave temperature at atmos-
pheric pressure. The temporal evolution of plasma temperatures under different laser energies was ob-
tained. The results show that three wave peaks appeared in the temperature history curve,the maxi-
mum temperature of laser induced plasma detonation wave is about 7 000~10 000 K,and variation in
the laser energy has no apparent change in the temperature.

Key words: plasma;temperature;laser;detonation wave;shock wave



