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Abstract

A high coupling coefficient laser propulsion m ode— transm itted liquid-confined laser propulsion is proposed.

In thismode 430 m]J 7 ns laser pulses tranam it through a glass substrate and then are focused into the liquid propellant. The

plasna generated by laser ablation is confmed by the liquid propellant buming an and glass substrate and produce high ef

ficientmom entum transfer. Both water and ik are tested as propellants. By comparing w ith w ater

ink is chosen as a better

propellant. The nfliences of dian eter and length of the bum ing roan for holding liquid on the coupling coefficient are stud ied.

The maxmun coupling coefficient got in the experment is up to 17 858.3 N MW .
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Fig. 1 Schanatic of the experin ental setup
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Fig. 2 Relation between the coupling coefficient

and distance in water mode
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Fig. 3 Relation between the coupling coefficient
and distanced in ink mode
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Fig. 4 Relation between the coupling coefficient
and the length of the burning roam

76 FH B K MHEBEF AT R, #E A REBER R =
ABRERRAREME SFR. ff 565 R
AR EFLE DR RO 428400, B SRS
REBEE R E LA MG K. M= 1L
PRI R, HEHEF I R R T, 25 BT AR R )
ARBAE KT, FrCAR & R B AR KR BH: 7R IX Fh i il
T, HEE R AR A R R e i KA T
RRERK 7 M s . R At 45 18, 7208 S Ui E 2
RPOCHE B, BRI R R — AN EREE
B . 75 SR KA ot 77 ) s 56 b, 078 3 ) o
KRG ZECN 17.858 N /KW, Lhalik Hedk B4 e T
— R B

FATEW &7 BAKREEX A REU M, K
s 58 /KR BE P B AR K (R BUKBELIN 96 ) B
%, #E R BRI KK

FH S8 /KA Jo #2750 (4 B 2 R AT DA L T (19 52 56
25 L o HE ST bl o, (R B R = P 1 SR K SE A O
T BTG, LUrP B A AR = K AR ¢ R E



i 284 5 S

375 4 K 5T ) e 4 & RO O B

Coupling coefficient/(N/kW)
o=

30 35 40 45 50 55
Diameter of the burning room/mm

Fig. 5 Relation between the coupling coefficient
and the diam eter of the burning roamn
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Fig. 6 Relation between the specific in pulse
and the length of the burning roam

ASCHR T — Pl O HEE B, B <E 5 a0
Wi TRBOCHE R 7. X R 58— VOB WA HE
FURTEIZE S A b 38 T bl s FH 4 K fn 28 2K 1
NHERE S BB SEI0 85 3R, R IUANE B R 1 i
BAERXFET TAE. 78 88 KA e 750 i b i,
E 7RG REFR R = KSR R, KIN
o R AU BE A A e 2 A R A 8 n T 3, s B o K
% =5 AR AT AR Y 386 0 T 38 . R A A e AR B mT AR
FRMRREX —IR. ELIY, HEME KSR
N 17.858 N /KW .

S 3k

[ 1]

[ 2]

[5]

[ 6]

[ 7]

[ 10]

[11]

Kantrow itz A.  Propulsion to othit by ground-based laser
[ J]. AstronautAeronaut 1972 74( 10).

Myrabo L N, Mead F B Jr. Ground and flight tests of a
laser propelled vehicle [ R]. A 44 98-1001

Y abeT. Prospect of solarenergy-pum ped-laser-driven ve-
hicles| C]. Water AIP Conference Proceedings 2004 766
(567).

Phipps CR Jr TumerT P. Harrison R . Inpulse cou-
pling to targets n vacuum by K& HE, and CO, single-
pulse lasers| J] J. Appl. Phys 1988 1083( 64).

Yabe T. Phipps . YamaguchiM,
propelled by laser driven exotic target[ J]. Appl. Phys.
Lett 2002 4318( 80).

Zheng Z Y, Zhang | Lu X, etal Effects of confined la-
ser ablation on laser plasna propulsion[ J]. Chin. Phys.
Lett 2005 1725(22).

Fabbro R, Foumier ] Ballard P, etal Physical study of
laser-produced plasna in confined geametry[ J]. J. Ap-
pl. Phys 1990 775( 68).

Zheng ZY, Zhang | Hao Z (),

et al M icroairplane

et al Effects of target
configuration on the laser plasn amanm entum-coupling co-
efficient] J]. Acta Phys. Sin, 2006 326( 55).

Zheng Z Y, Zhang | Zhang Y, et al Enhancanent of
coupling coefficient of laser plasma propulsion by water
confmement| J]. Appl. Phys. A, 2006 441( 85).
Ohkubo T, YabeT, M iyazakiS et al Laser propulsion
using m etakfree water cannon target| R|. AIP Conference
Proceedings 2004 766( 374).

W interberg K. Recoil free mplosion of large-aspect ratio
them onuclear m icroexplosion lett[ J] . Nuovo Cinento,

1976 216( 16).

(Y3 4 BL)



