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Influence of Focusing System Structure on Propulsion Performance
of Laser Thruster
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Abstract Focusing system is one of the most important components of laser thruster when it is also used as a nozzle
at the same time. Such parameters change with generatrix equation of inner surface of focusing system as the shape
and the size of ignition zone, nozzle length and the distance between ignition zone and inner surface of nozzle. All
these parameters have effects on the propulsion performance of laser thruster. Four kinds of ignition modes are set
up according to different nozzle structures. The results of numerical calculation and experiment are coincident. When
injecting energy is not larger than 60 J and the diameter of nozzle exit is constant, the impulsion performance of laser
thrusters with a parabolic focal point is found better than that of those owing a round one, and the coupling
coefficient of the former is about 38. 84X107° N « s/]. And the impulse coupling coefficient is not sensitive to nozzle
length and the distance between ignition zone and inner surface of nozzle. The results are very useful to design nozzle

structure of laser thruster that works in air-breathing mode.
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Table 1 Experimental results

Nozzle number First experiment

Second experiment

2p-a /mm E/] I/(X107°Nes) Co/(X10°Nes/D E/I I/(X107*N=+s) Cn/(X107° N-=s/D
16-0 14, 24 447,14 31.4 56 2175 38. 84
19.50 12.52 401, 39 32.06 59. 4 2170 36.53
26. 45-0 11.75 292, 34 24. 88 55. 8 1675 30.02
26.45-1.5 11. 45 265. 64 23.2 58.2 1640 28.18
26.45-2.5 — — — 53.9 1645 30.52
26. 45-4 — — — 56 1450 25. 89
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Fig.1 Shape of ignition zones of different nozzles
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Table 2 Results of numerical calculation

Nozzle number I/(X107° Ne+s) C, /(X107°* N+ s/]D

Sy =d4nr’ +4dnra,

12-0 1173. 2 39.1
16-0 1160.7 38.7
19.5-0 1207.5 40.3
22-0 1287. 4 42.9
26.45-0 1090. 7 36.35
26.45-1.5 980. 7 32.7
26.45-2.5 733.4 24.4
26.45-4 681. 3 22.7
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Fig. 2 Thrust curve of different thruster when the value

of a is zero and that of 2p is changed
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Fig. 3 Thrust curve of different thruster when the value

of 2p is 26. 45 and that of a is changed
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