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Laser propagation in optical system of hyper-spectral camera

Wang Yanbin, Chen Qianrong, Li Hua, Wang Min, Zou Qianjin
(Luoyang Electronic Equipment Test Center of China, Luoyang 471003, China)

Abstract: As hyper-spectral cameras have been widely used in many fields such as industry, agriculture,
scientific research, military, etc, it is urgent to develop the effective countermeasure, laser active suppressing
jamming is presently one of the most effective technologies to cope with hyper-spectral cameras. Double-
Gauss optical system was taken as an example; first of all, the laser propagation in every lens was analyzed
based on the propagation theory of Gaussian beam’s ¢ parameter, and the energy distribution on the
photosensitive surface of the system’s detector was obtained. The influences of laser launch parameters were
subsequently investigated on the energy distribution. The results show that the laser spot on the photosensitive
surface decrease with the increase of laser and hyper-spectral camera’s distance, however, with the increase
of laser waist there is a minimum in the whole variation trend of laser spot. To achieve the better laser
jamming effect, the minimum should be avoided in designing the laser waist. The research fruit can provide
the theoretical basis and technical support for carrying out the experiment of laser jamming hyper-spectral
imaging system and optimal design of laser launch parameter.
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Fig.1 3D entities picture (a) and wireframe (b) of double-Gauss

optical system
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Tab.1 Structural parameters of double-Gauss

optical system

T it-
Optical . Radius Diameter Refractivity ransmt
Material Surface tance
element /mm /mm  @1.06 pm
@1.06 pm
L BSM24 Front  54.2 55.3 0.97
ens 1 N 1.60
OHARA  Back 152.5  56.1 0.97
SK1 sc Front  36.0 48.5 5 0.97
- 1.59
Dou- HOTT Middle Inf  42.5 0.99
et F15_8C Back  22.3 30.0 1.59 0.97
HOTT ' ' ’ '
Stop Stop Inf 20.5 1.00
F15_SC Front  25.7 26.4 150 0.97
Dou- HOTT Middle Inf 329 ) 0.99
blet 2
SK16_S
CHOTT Back  37.0 37.8 1.60 0.97
) SK16 S Front 196.4  42.4 0.97
ens - 1.60
CHOTT  Back 67.1  43.0 0.97
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Tab.2 Laser propagation in double-Gauss optical

system
Optical Spot size Radius/ Divergence/ Rayleigh
Surface
element /mm mm mrad range/mm
Front 10.1 -145.2 69.1 0.04
Lens 1
Back 9.44 -128.4 73.4 0.06
Front 9.41 —-65.0 143.7 0.01
Doublet 1  Middle 7.38 -50.3 145.6 0.01
Back 6.83 -129.1 52.8 0.12
Stop Stop 6.07 -114.9 52.8 0.12
Front 5.42 121.4 44.6 0.11
Doublet 2 Middle 5.59 126.9 44.0 0.11
Back 6.06 -209.8 28.9 0.41
Front 6.05 -204.2 29.6 0.24
Lens 2
Back 5.85 -58.1 100.2 0.03
Image Image 0.08 -0.83 100.2 0.03
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Fig.2 Spot size at every surface of double-Gauss optical system
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Fig.3 Laser energy distribution at the image
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Fig.4 Spot size at the image under different distance
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