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Fig.1 Physical map of multi-flyers( without flyer layer)
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Table 1 Parameters of multi-flyers wm

sample abslorption insulation ablation impact

ayer layer layer layer
1 Ti/0.15 - - Al/20
2# C/0.15 - - Al/20
3* Ti/0.3 - - Al/20
4* C/0.3 - = Al/20
5* - Al/0.7 Al,O, /1.5 Al/20
6* - Al/0.7 Al,O,/1.0 Al/20
7 - Al/0.3 Al,O;/1.5 Al/20
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Fig.2 Schematic diagram of experimental set-up
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Fig. 5 The maximum velocity of multi-flyer with different

thickness of Ti and C
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Table 2 Maximum velocity of multi-flyer with different ab-

sorption layers

flyer thickness laser energy velocity
sample 7
structure /pm /m]j /m - s
200 1715
1 Ti+Al 0.15/20 250 2119
300 2573
200 1060
2* C+Al 0.15/20 250 1261
300 1766
200 1135
3* Ti+Al 0.3/20 250 1589
300 1766
200 1009
4" C+Al 0.3/20
250 1435
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Table 3 Maximum velocity of multi-flyer with different insu-

lation/ablation layer

sample flver structure thickness laser energy  velocity
P Y /me /mj /m - 571
5 0.7/1.5/20 650
o' 0.7/1.0/20 790
Al+Al, O, +Al 200
7" 0.3/1.5/20 1150
literature [10] 0.3/1.0/20 1650
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Table 4 Maximum velocity of several multi-flyers
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sample flyer structure thickness/pm velocity/m « s laser energy/m) energy utilization/%
literature [10] Al 20 816 6.9

1* Ti+Al 0.15/20 1715 31.1

2% C+Al 0.15/20 1060 200 11.9

# 0.3/1.5/20 1150 14.1

7 Al+Al, O, +Al
6" 0.7/1.0/20 790 6.6

literature [ 10 ] C+Al+Al, O, +Al 0.05/0.7/1.0/20 2132 47.4
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Parameters and Characteristics of Multi-flyers Driven by Laser

QIN Wen-zhi, WANG Meng, Chen Qing-chou, JIANG Xiao-hua
( The Institute of Chemical Materials, China Academy of Engineering Physics, Mianyang 621999, China)

Abstract: In laser-driven flyer technology, the efficiency of laser and the velocity of flyers can be improved by the using of multi-
flyers. In order to obtain the influence of each layer in multi-flyer with different materials and thickness on the velocity of flyers,
multi-flyers with different parameters were prepared by Ti, C, Al,O,and Al. The multi-flyers were driven by Neodymium-Yttrium-
Aluminium Garnet-Laser laser system in the energy range between 200 m) and 300 mJ. The velocity of multi-flyers were tested by
Photonic Doppler Velocimetry (PDV). Results show that the velocity of multi-flyers with absorption layer (0.15 um, Ti) increa-
ses 110% compared to single flyer, and the velocity of multi-flyer with insulation layer(0.3 um, Al) and ablation layer(1.0 pum,
Al,O;) increases 41% compared to single flyer. Energy utilization and accelerate distance of different multi-flyers were analyzed.
It indicates that the velocity of laser-driven multi-flyers can reach 90% of maximum velocity at 0.02 us, and reach a maximum at
0.08 ps.

Key words: multi-flyer; Photonic Doppler Velocimetry (PDV) ; multi-flyer velocity; laser-driven
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