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Detection of Pulse Laser Signal with Avalanche Diode Detector s
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Absgtract Satistica properties of pulse laser sgnal detection usng SAPD as a detector has been theoreticdly studied , and
the relation between the preset threshold and detection performance has been andyzed. Theoretica studies indicate that
the threshold goplied to the discriminator has the decisve influence on the detection performance. Andyss shows that
primary photoeectrons and average gain of SAPD determine the threshold sogpe within which it can guarantee the laser
ranging systems detection probability and false darm probability.
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Fig.1 Schematic diagram of laser ranging
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Table 1 Parameters of airbone laser rangef inder
Laser wavelength A =1.064P m SAPD bulk leakage current I, =0.1pA
L aser pulse width T =10ns SAPD surface leakage current Is =10 nA
L aser pulse energy E =0.5ml SAPD ratio of ionization coefficient ket =0.01
Laser divergence angle Y =3 mrad SAPD quantum eficiency n =40%
Aperture of obective D =120 mm JAPD average gain G =120
Transmisdvity of optica system T, =0.5 SAPD excess noise codficient F=4.5
APD load red stance R =1000Q SAPD equivdent noise temperature T, =300 K
lgxt = 5.05, xr=1.12x10° M, xr < (G- M) R,
Po = 99.9% |gXT>5.1, Xt >
1.26 x 10° Pob <93% Igxr =5.2 3 ; ;
, xr=150%x10° ,Pp=0.5% 2 As . xr = 1000,
5 c Pfa = 48.80/0,
, xt [1.26 x10°,1.59 % 107]
XT , |gXT > 4.3 s
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Fg.2 Detection probahility versus the threshold

Fig.3 False alarm probability variation with the threshol d
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