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Table 1 Selection parameters of super capacitor
sample C/ mF Res / mQ materials

1* 0.044 1580.00 liquid tantalum
2# 0.08 1200.00 liquid tantalum
3# 0.1 750.00 liquid tantalum
4# 0.44 650.00 liquid tantalum
5% 1 450.00 liquid tantalum
6* 60 650.00 EDLC

7* 120 192.00 EDLC

Note: Cis the capacitance value. R is the equivalent series resistance.
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Fig.2 Schematic diagram of super capacitor discharge initia-

tion test system
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itance values
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Fig.4 Curves of laser output energy and initiation action time

driven by super capacitor under different capacitance values
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Table 2 The laser initiation energy and energy utilization rate

driven by super capacitor under different capacitance values

C/ mF Ey/ mJ Ey/ m) ng/ %
0.044 0.034 - -

0.08 0.114 0.037 29.22
0.1 0.201 0.045 19.98
0.44 0.870 0.057 5.86
1 1.925 0.056 2.60
60 2.430 0.043 1.60
120 3.170 0.048 1.36

Note: C is the capacitance value. E, is laser output energy. E, is laser initia-

tion energy. 7, is energy utilization rate.
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Fig.6 Curves of laser output energy and initiation action time

driven by super capacitor under different discharge voltages
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Table 3 The laser initiation energy and energy utilization rate

driven by super capacitor under different discharge voltages

u/v Ey/m) E;/m) Mg/ %
3.5 1.120 0.041 3.67
1.680 0.040 2.39
3.170 0.048 1.52
9.360 0.045 0.48
13.5 14.910 0.054 0.36
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Laser Initiation BNCP Driven by Super Capacitor

WANG Hao-yu'**, CHU En-yi’, HONG Jin'*, HE Ai-feng’, CAO Chun-qgiang’, JING Bo’, MA Yue’, HU Ya-dong'*

(1. Key Laboratory of Optical Calibration and Characterization , Anhui Institute of Optics and Fine Mechanics, Chinese Academy of Sciences, Hefei 230031,
China; 2. University of Science and Technology of China, Hefei 230026, China; 3. Science and Technology on Applied Physical Chemisiry Laboratory ,
Shaanxi Applied Physics and Chemistry Research Institute , Xi'an, 710061, China)

Abstract: To study the action rule of laser initiation driven by super capacitor, a time-domain model of laser output driven by su-
per capacitor was established and a laser initiation device driven by super capacitor was designed. The output waveforms of laser
under different capacitance values and discharge voltages were obtained. The test data were basically consistent with the numeri-
cal simulation data. The initiation rule of laser detonator of teteraamnine bis(5-nitrotetrazoleto) cobalt( Il ) perchlorate (BNCP)
as the primary charge and JH-14 as the output charge was studied by the laser initiation device driven by super capacitor. Results
show that the laser initiation time driven based on super capacitor decreases rapidly with the increase of discharge voltage, and
the maximum decreasing amplitude reaches 71%, and the laser initiation time decreases slightly with the increase of the capaci-
tance value, the decreasing amplitude is about 32.1%. The initiation energy is between 0.037 mJ and 0.057 mJ. The initiation en-
ergy utilization rate decreases with the increase of discharge voltage and the capacitance. Under the test conditions of discharge
voltage of 13.5 V and capacitance of 120 mF, the initiation action time is as fast as 14.8 ws, which realizes the rapid laser initia-
tion. driven by super capacitor.

Key words: laser diode; super-capacitor; laser initiation; action time;teteraamnine bis(5-nitrotetrazoleto) cobalt( Il ) perchlorate
(BNCP)
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