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Experimental study about 1.06um pulse laser interference on TDI-CCD
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Abstract: In order to confront time delay integration charge coupled device ( TDI-CCD) imaging equipment
efficiently, theoretical analysis and experiments about pulse laser interference on TDI-CCD with pulse width of 10ns and
wavelength of 1. 06pm were conducted. Interference phenomena and mechanisms were analyzed. Saturation threshold was
measured by digital image processing method. The results show that saturation threshold is 1.3mJ/cm’. Interference will be
more effective if pulse repetition frequency is higher.
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Fig. 1 Experimental layout
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Table 1 Primary parameters of experimental devices %‘%‘]}EE&%—] 1. 06 pum \]jJ%jg 0.2356W .12. 2kHz E’(JT%}

device name primary technical parameter

f=50mm; F=1.4~32

detector pixel number; 4096 x 32
TDI-CCD pixel size ;7 pum X 7pum
camera maximum line/frame frequency: 68kHz

steps: 16/32
turnable platform rotate speed: 20°/s ~50°/s

pulse repetition rate: 1Hz ~40Hz
YAG laser wavelength: 1.06um
pulse laser laser pulse width: 10ns

laser energy: 10mJ ~40m]

test energy range of energy probe: 30 ~1.0
RM3700 gy rang gy p wl J
test wavelength range: 0. 18 um ~50um
laser power/ .
resolving power: 15n]
energy meter . .
y measuring precision: *5 %
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Fig.2 Typical phenomenon of pulsed laser interference experiment

a—single pulse, decrement 38.4dB, aperture 32 b, c—single pulse, dec-
rement 36. 1dB, aperture 32 d— pulse repetition rate 10Hz, decrement
32.4dB, aperture 32 e— pulse repetition rate 20Hz, decrement 32.4dB,

aperture 32 f—pulse repetition rate 40Hz, decrement 32.4dB, aperture 32

IO, BRI (2) .
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Fig.3 Tgpical phenomenon of high frequency laser interference experiment
a—drcrement 32. 8dB  b—decrement 30. 1dB  ¢—decrement 26. 8dB
d— decrement 17.4dB
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