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Cat eye echo characteristics of optical imaging system in

CCD damage process

Chen Shijie, Niu Chunhui, Li Xiaoying, Lv Yong

(School of Instrument Science and Opto Electronics Engineering, Beijing Information Science &

Technology University, Beijing 100192, China)

Abstract: The cat eye echo detection system of optical imaging system in the process of CCD damage was
established. The data of cat eye echo power and degree of polarization of optical imaging system during CCD
damage process were recorded and the curve of change was drawn. The change mechanism of cat eye echo
characteristics, the relationship between CCD damage state and the change of cat eye echo power and degree of
polarization were analyzed. The results show that there is no good correlation between the change of cat eye echo
power and degree of polarization and the change of CCD damage state during the process of point damage, line
damage and full target damage of CCD detector in optical imaging system by pulsed laser irradiation. The CCD is
completely damaged when the first pulse is irradiated by increasing the damage laser energy. In the 0-8 pulse
damage process, the cat eye echo power and degree of polarization increase first, then decrease, then increase and
finally decrease, which can be used to judge whether CCD is completely damaged.
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Fig.1 CCD point damage, line damage, full target damage imaging images
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Fig.2 Change curve of cat eye echo power and degree of polarization under different CCD damage states
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Fig.3 Microscopic images (a)-(c) and contour images (d)-(e) of damage sites under different damage states
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Tab.1 RMS height measurement results of material surface

RMS height Sq/pm Point damage Line damage Full target damage
The first group 4.132 3.919 4.006
The second group 3.895 4.036 3.940
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Fig.4 Relation curves between the polarization degree of echo scattering
and the surface roughness of target for cat’s eye of different

materials
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Fig.6 Surface morphology of different damage sites
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Tab.2 Root mean square height measurement results of material surface
Pulse number
Item
0 1 2 3 4 5 6 7 8
RMS height Sg/pm 4.135 0.012 0.007 0.491 0.440 0.370 0.352 0.516 0.650
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