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Theoretical analysis of energy law of sim ilitude of conical nozzles
for laser propulsion in repetitively-pulsed mode
CAO Zheng-tui HONG Y an-ji

( Inst of Equipment Canm and and Technology Beijing 101416 China)

Abstract Energy lav of sin ilitude for laser propulsion refers to that there is an optmum nozzle size for fixed laser energy,
mak ng impulse coupling coefficient ran aining the largest A dinensionless factor coupling mcident amosphere altimde ner
dent laser energy and nozzle gean etry paraneters is introduced and energy law of sin ililude of conical nozzles is created w ith
a single laser pulse and by a laser focusing on a sphere region The results show that mpulse and i pulse coupling coefficient
firstly ncrease and then decrease w ith augm ent of the din ensionless factorwhen cone angle is fixed Inpulse ncreasesmonot-
onously w ith enhancement of ncident laser energy while impulse coupling coefficient is ndependent of it when the dimen-

sionless factor is fixed The authentic and reliable optmum nozzle sizes can be obtaned for laser energy
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Fig 1 Sketch of conical nozzle and sphere shock wave
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Table 1 A set of param eters for laser propulsion
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Fig 2 Curves of impulse ] impulse coupling
coefficientC,, and the din ensionless factor
R (Py= 1 225 kg/m®, p,=Q 101 325MPa E, = 60 J
Nge= 50%, 20 =60° g=9.8m/s)
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Table 2 Relationship anongR ., R,,,,and Y
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