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Combined influence of mirror thermal deformation and
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Abstract: On the basis of thermal elastic mechanic equations, N-S equations and scalar wave equation,
the thermal deformation of a reflector in a laser system caused by absorbing beam’s energy and its
effect on beam propagation were researched. Meanwhile, how much the blowing flow field would af-
fect the beam at different blowing speeds was studied too. Then, the two effects were compared and
their combined influence with sequential coupling on the beam was studied. Results show when the
thin column reflector is free in constraint and is fixed at center point of back side, its deformation is
rather small even radiated with a quite high power density laser beam. The effect of the deformation
on beam propagation just displays as making beam tilted slightly in the outgoing direction and it is e-
liminated by pre-checking the optical system or is neglected directly. The results also show that blo-
wing flow field will affect the beam quiet little when its speed is lower than 30 m/s. However, the
effect will grow rapidly when the speed increases to rather high. Finally, it gives the conclusion that
the combined influence on the beam is not evident when the blowing speed is not high and it could be

omitted simply in most cases.
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Sketch of geometry model of transmmisive path
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Tab. 1 Historical variation of tempertures of reflect mirror
C)H
/s MT TC MSR
5 20. 39 20.01 20. 06
10 21.04 20.08 20.17
15 21.81 20. 24 20. 31
20 22.66 20.49 20. 50
25 23.58 20. 84 20.71
30 24.56 21.29 20. 97
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Fig. 2 Variation of surface temperture with time
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Tab. 2 Displacement and deformation time history

(pm)
t/s DC Max D, D.,
10 1.30 1. 44 0.28 0.15
20 1. 55 1. 89 0.72 0. 40
30 1.83 2.37 1. 19 0. 67
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Fig. 3 Displacement and deformation of reflect sur-

face at 5 s & 30 s respetively
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Fig. 4 Beam intensity on 2 km plane with line =0

at 10 s and 30 s respecively
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Tab. 3 Density of gas at different flow speeds

o/(mes 1) Ohmax Onmin rms
5.0 1.000 1 0.999 9 0.001 8
10.0 1. 000 3 0.999 6 0.002 5
20.0 1.001 0 0.998 6 0.010 0
30.0 1.001 1 0.997 0 0.029 1
100. 0 1.031 8 0.983 0 0.047 3
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Fig.5 Density clouds at different flow speeds
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Fig. 6 Influence of flow field on beam intensity with

(¢)v=30 m/s

different blowing velocities
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Fig. 7 Combined influence of mirror deformation and
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flow density on beam intensity
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