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Temperature effect of aluminum alloy paraboloid under the
irradiation of continuous Nd: YAG lasers
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(1. Department of Physics, University of Science & Technology of China, Hefei 230026, China;2. Department of Astronomy and
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Abstract: In order to study the effect of the surface temperature of reflector under the laser irradiation during laser
propulsion,a self-designed temperature measurement system was adopted to measure the surface temperature of the rotating
parabolic aluminum target under the irradiation of different laser power,the temperature vs. time curves in different conditions was
obtained. The results show that the laser absorptivity increases with the incidence angle;the surface temperature depends on the
radial distance from irradiating position according to the Gaussian distribution function. The irradiation position has different rising

and lowering temperature features compared with other positions. The temperatures on the surface tend to be the same and follow

the same thermal diffusion and temperature lowing curf€ siice several seconds after switching off the laser irradiation.
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Fig. 2 a—schematic diagram for laser irradiating a slice al different incident

angles b—temperalure vs. lime curve
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Fig.3  The temperature vs. time curve for different laser powers
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Fig.4 The measured data ( symbols) and linear fits (lines) for the temper-
atare vs. laser incident power relationship at different times
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Fig.5 The temperature vs. time curve of a parabolic reflector al different lo-

cations when swilching ofl laser on 104s
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Fig.6 The temperature lowering fealure at different localions
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Fig.7 The temperature distribution at different locations on a parabolic re-
flector surface depending on the distance from the top position at

100s of laser irradiation of 20W power
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