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Table.1 Transmission rate of different input energy of laser beam

input behind  trangmisson input behind  trangmisson input behind  trangmisson
energy/J focus' J rate/ % energy/ J focus/ J rate/ % enerqy/J focus/' J rate/ %
6.5 0.7125 10.96 9.375 0.8375 8.93 13.625 2.425 17.8
6.625 0.6125 9.25 10.5 1.9125 18.21 11.5 0.875 7.61
6.875 0.7 10.18 9.75 1.875 19.23 11.75 0.937 5 7.98
7.75 1.787 5 23.06 8.375 0.7375 8.81 13 2.275 17.5
7.875 1.575 20.0 10.5 1.837 5 17.5 13.5 0.925 6.85
average trangmisson rate is average trangmisson rate is average trangmisson rate is
14.69 % 14.52 % 11.55 %
gkl
7 S
\\
2 5\
2.1
3 , 9. 5mm
laser beam
) 1.06lm, 20ns, Fg.3 Shemeaic dagram of the experiment
3
2.2
3 , a L
v, Cm 2
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Table.2 Results of the two sed ball ablation experiments
number m g L/ mm a/ mm EJ  v(ms?YH o/ (@10°N-wWH
1* 3.507 750 92 27.5 0.336 6 4.293
2" 3.507 731 56 25 0.207 3 2.913
m , E
2.3
2.3.1 Cm
1% , 2" cm 1* 2%,
[5]
, 4(a) (b) 1" 5mm 2% 5mm
, 2" 13.6 %
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Fig.4 Schemetic diagram of ablation experiments 17 and 2%
2#
Fg.5 Diagamd plasma ray by CCD
5 COD
2.3.2 Il
1% 1.575nm, 0.045 8 4.643%10 kg,
lp=254.25 2* 1.62nm, 0.101 7nm, 1.346 %10 °kg, I = 4. 1S
1* 2"
: 1* 5mm, 10"'W/ en? ,
LD ,
, 2# 5mm,
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= experiment calibration data
--o-theoretical calculation data and its error
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6
7

(a) photo of ablated moment of aluminum target (b) maximum angle of aluminum target (¢) maximum angle of PVC target

Fg.8 Severd typica experiment records

8
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Table 3 Parametersand results o the experiment
ambient energy of laser lager intengty impulse/ 5 .
number target ) angel (°) s cn/ (100°N-W™7)
pressure/ 10°Pa puse/J / (GW-cm™ 3 (10°°N-9
1 0. 006 Al 21.1 23.4 2.3 0.24 1.14
2 0. 006 Al 21.4 28.0 1.9 0.197 0.92
3 1.0 Al 22.0 28.8 1.8 0.187 0.85
4 1.0 PvC 20.6 9.0 7.6 0.649 3.16
5 0.004 5 PvC 16.3 8.46 6.4 0.546 3.3
6 1.0 PvC 6.1 3.15 2.4 0.205 3.38
7 1.0 PvC 4.7 2.43 1.9 0.163 3.46
8 0.5 PvC 4.5 2.34 1.9 0.163 3.62
9 0. 006 PvC 0.79 0.405 0.5 0.043 5.46
3 ( : : : .
- —eo— PVC target
) 3 y L —a— alumininm target
, , S 10F 3
=2 E . )
9 MEDUSA ot T ]
’ ’ Cm %
Ff A a3
i 1
3.3 [ 1
i [6]
Phipps : 10 . T
’ 10 ’ 210°'Pa
Phipps
PhippS (6] , Fg.9 cmVvaiety with ambient pressure
9
3 4 , 4
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Experimental sudy of“ ablation mode” laser propulsion

TONG HuXeng'?, TANG Zhing', HU Xiasgun', GONGHAng',
L1ding, CAlJiam, WANG Sheng2o®, LIN Li2yurf
(1. CAS Key Laboratory for Mechanical Behavior and Design d Materials, Department  Mechanics and
Mechanical Engineering, University d Science and Techndogy o China, Hde 230026, China;
2. Indtitute d Huid Physics, CAEP, Mianyang 621900, China;
3. The High Power Laser Laboratory, Department d Physics, University o
Science and Technology d China, Hed 230026, China)

Abgract :  Bperiments that use sngeulse laser to ablate srdl ged bdl in amophere were conducted. In these experiments, the
propu son €ficiency parameters were obtained and diff erent pheromenafor the sed bal infront and back of the focuswere andyzed in detail. To
get a sies o experiment data, experimentsfor different ambient conditions and different target materia s were conducted and the propulson p2
rameters were obtained , and the experiment data were compared with those of overseas and numerical results. BExperimentd results showed that the
materid o target and the laser intendty were the main factors irfluenced the mechanica coupling codfficient( ¢,,) , and the ¢, value increased a
few with the decreased of ambient pressure.

Key words: Laser propuson; Ablation node; Propuson dficiency; Pendulum apparatus
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