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Optical System Design of Imaging Velocity Interferometer System
for Any Reflector
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Abstract Imaging velocity interferometer system for any reflector (VISAR) is an important diagnostic tool for
various experiments involving laser-driven shock-wave propagation. On the basis of the imaging VISAR implemented
at the Shenguang-[ll prototype laser facility, a novel imaging VISAR system with a magnification ratio of 30 is
proposed. Making use of the imaging VISAR, velocity of free surface and shock-wave traveling through transparent
media can be measured. The main improvement is made due to the disadvantage of the former system. Details of the
optical designing are also described. The design results show that the spatial resolution is better than 5 pm., and the

whole system is more effective than the former.
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Fig. 1 Optical configuration of illuminating system
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Fig. 2 Optical configuration of imaging system
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Table 1 Particular parameters of the imaging system inside chamber

Surface Surface Y radius / Refraction Y semi-
Thickness /mm Material
number type mm mode aperture /mm
Object Sphere Infinity 4231 Refraction
Stop Sphere Infinity 15 Fused silica Refraction 50

2 Sphere Infinity 10 Refraction 51.2213
3 Sphere —326.0956 12 Fused silica Refraction 51.9186
4 Sphere 2038.6733 11.2 Refraction 54,1559
5 Sphere —464. 6459 11. 2835 Fused silica Refraction 55. 6461
6 Sphere —269. 8695 4.3 Refraction 57.1819
7 Sphere —17785.6904 14. 8209 Fused silica Refraction 58. 8779
8 Sphere —282.1218 1 Refraction 59. 8357
9 Sphere 893.9247 15. 6403 Fused silica Refraction 60. 4531
10 Sphere —366. 3228 10 Refraction 60. 6504
11 Sphere —151. 2152 20. 0695 Fused silica Refraction 60. 5452
12 Sphere 2163. 9905 15.4 Refraction 64.1256
13 Sphere —1695. 3345 23.2859 Fused silica Refraction 66.3707
14 Sphere —160. 1580 748 Refraction 67.6081
15 Sphere Infinity 15 Fused silica Refraction 50. 3191
16 Sphere Infinity 1250 Refraction 50. 0864
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of optical elements through collimagting lens
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Fig. 8 Illuminance distribution of receiver implemented at TCC
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