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near UV detection system

Energy transfer model of near UV detection system
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Table 1 Parameters of the existing near UV detector and optical system

focal distance f/mm transmittance 7, (filter inc. ) F& entrance pupil diameter D/mm

optical system

150 see Fig. 3 2.3 65
dark electron number readout noise integration quantum efficiency ] 5
_ field angle 20/(%)
e /5~ Orend time QE (340~360 nm)
near ultraviolet detector near ultraviolet detection system
150 30 e~ (RMS) 30 ps~6 s 37 % ~44% 8
= 3.0 - y v

atmospheric transmittance

background radiance /(10 * W-cm

)
= £ 1.6 ‘ i i
distam-;(u) 'k 0 0.34 gt am 340 345 350 355 360
=ixm wavele wavelength /nm
Fig.5 Atmospheric transmittance of filter Fig. 6 Background radiance in 340~360 nm band
with peak wavelength of 350 nm &l 6 340~360 nm B 558 9 5% B R il 2R
5 P 350 nm i RTE i il £k
, T=2200 K, R=1m
3 ’ Ai
M(A,,T)ZBT'%][(I) (14)
B=1.2862X10 " Wem *«pum '+ K"’ s
7 o
b
@y 2X2 ;(2)
;(3) SNR ’
95 % , Ry=6, Rsy=6, az o
’ 12 p.m><12 pmo, 5 pm><5 pmo,
2X2 ; (2,
D , o
2 , , o 0.08 - -
g
’ 13 kmo ; 0.07}-
2 =
3
Table 2 Detection range of the near UV detection system in lab = 0.06 T ]
integration time/ps detection range/km E 0.05 ]
30 1 S
300 9 5 oo4t———
o
3 S
3X10 3 S 003 ! | i
3% 10" 5 340 345 350 355 360
3% 10° 8 wavelength /nm
3% 10° 11.5 Fig. 7 Target radiant exitance in 340~360 nm band
6X10° 13 Bl 7 340~360 nm ¥ Bt H bR§E B il 2R

0910124



13 kmo ’ ’

[1] Gorokhov E V, Magunov A N, Feshchenko V' S, et al. Solar-blind UV flame detector based on natural diamond[J]. Instruments and
Experimental Techniques, 2008, 51(2) .280-283.

[2] , , . [Jl. , 2013, 25(1):22-26. (Tang Yinan, Zhao Wei, Xie Xiaoping. At~
mospheric channel simplification single scatter model. High Power Laser and Particle Beams, 2013, 25(1) :22-26)

[3] Zheng Q. Huang F, Huang J. et al. High-responsivity solar-blind photodetector based on thin film[J]. IEEE Electron Device Letters .,
2012, 33(7):1033-1035.

[4] , , . , 0. , 2006, 35(5):602-605. (Yi Ming. Wang Xiao. Wang
Long. Status quo and trend of American army of electro-optic countermeasure technology and equipment. Infrared and Laser Engineering
2006, 35(5):602-605)

[5] R R .o [J1. , 2014, 26:033201. (Zhu Li, Liu Shanghe. Zhang Yue.
et al. High sensitivity detection scheme for corona discharge radiation signal. High Power Laser and Particle Beams, 2014, 26:033201)

[6] Zhou W, Li H, X Yi, et al. A criterion for UV detection of AC corona inception in a rod-plane air gap[J]. IEEE Trans on Dielectrics and
Electrical Insulation, 2011, 18(1).:232-237.

[7] . [M]. : , 2010:4-10. (Xu Qiang. Military ultraviolet detection technology and its
application. Beijing: University of Aeronautics and Astronautics Press, 2010:4-10)

[8] Dario Cabib, Buckwald R A, Moshe Lavi, et al. Missile warning and countermeasure systems in-flight testing, by threat simulation and
countermeasure analysis in the field C]//Proc of SPIE. 2006:62061Y.

[9] , , y . [Jl. . , 2000, 11(6):620-622. (Niu Yanxiong, Wang Yuefeng, Lei
Ming, et al. Research of the most operation range’s estimation of low-light level night vision instruments. Journal of Optoelectronics * La~
ser, 2000,11(6) :620-622)

[10] , , . Lowtran Gabor [Jl. , 2009, 17(10);2360-2364.
(Chen Zhaobing, Guo Jin, Jiang Weiwei. Improvement of detecting distance of UV warning system by Lowtran package and Gabor matc-
hing. Optics and Precision Engineering » 2009, 17(10):2360-2364)

[11] Eichinger W E, Cooper D I, Archuletta F L, et al. Development of a scanning. solar-blind, water Raman lidar[J]. Applied Optics, 1994,
33(18):3923-3932.

[12] Clarke J T, Skinner W R, Vincent M B, et al. Laboratory studies of alkali metal filter deposition, ultraviolet transmission, and visible
blocking[J]. Applied Optics, 1999, 38(9):1803-1813.

[13] Lee H, Oh C, Hahn J W. Calibration and uncertainty analysis of an optical emission spectrometer measuring the absolute spectral radiant

exitance of UV signatures[]J]. Propellants, Explosives, Pyrotechnics, 2012, 37(1):116-121.

[14] s . . [Jl. , 2013, 42(s1):58-61. (Wang Xi, Fang Xiaodong, Nie Jinsong. Military ultravi-
olet technology. Infrared and Laser Engineering . 2013, 42(s1):58-61)
[15] . . . [Jl. , 2004, 12(2):165-168. (Da Zhengshang, He

Junhua, Chen Liangyi. SNR limitation of high-speed visual image system detection distance. Optics and Precision Engineering , 2004, 12
(2):165-168)
[16] Tandra R, Sahai A. SNR walls for signal detection[]J]. IEEE Journal of Selected Topics in Signal Processing . 2008, 2(1) ;4-17.

Detection range model of near ultraviolet detection system

Cui Muhan'?, Yi Xiangyu', Zhou Yue', Chen Xue', Zhang Mingchao', Yan Feng'
(1. State Key Laboratory of Applied Optics, Changchun Institute of Optics, Fine Mechanics and Physics ,
Chinese Academy of Sciences, Changchun 130033, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract; Since the detection range is one of the core indexes for practical application of near ultraviolet detection system,
the study of detection range has great practical significance. This paper expounds the principle of near ultraviolet detection system
and builds the near ultraviolet detecting range model based on the signal to noise ratio(SNR) analysis of photoelectric detection
system. In addition, it analyzes some effects on detection range in detail, including the radiation characteristics in the near ultravi-
olet spectrum and atmospheric transmittance. Finally, it gives an example using the existing near ultraviolet detector in lab in
studying the detection range based on the established model. The study can provide effective theoretical guidance for the develop-
ment and deep research in the field of near ultraviolet detection technology.
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PACS: 52.70.Nc; 61.80.Ba

091012-5



