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Trajectory simulation and analysis for laser propulsion launching m icrosat
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Abstract  The laser amosphere propagation model and three-din ensionalmodel of lighteraft are proposed. The propulk
sion trajectory under single-station-circling-to-orh it mode is smulated and the result shows that laser energy decays evidently
due largely to long laser travel length i dense amosphere. Under application target that launchM icrosat using laser thster
the three-station-relay-to-othitmodes w ith wo different relay schemes are given and the trajectory smulation results are ob-
taned the ahility of laser propulsion launching M icrosat is studied The resulis show laser that transm ission problan can be
resolved effectively and both  travel length and energy decays are reduced n dense am osphere and finalmass can also be in-
creased under three-station-relay-to-otb it m odes.
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Table1l Smulation initial value for
sing le-station-circling- to-orbitm ode

Laser pow er 60 MW

Initial m ass 350 kg
L ghteraft cross-sectional area 0 7853 m°

Transition altitude for the propulsion mode 20 km
M anentum coupling coefficient of airbreath ng mode 150 N MW
M anentum coupling coefficient of rocketm ode 200 N MW
Jet velocity 7200m /s
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Table 2 Simulation result of single-station-circling-to-orbit

In jection In jection In jection Optical Final
Flicht tme/s
altinde /km velocity /ln /s mass/kg path /km propulsion force /N
No circling-to-oth it 416 9200 402 9449 7 6355 116 8800 1245 7502 2471. 2566
Cireling-to-orbit 818 6800 387. 8008 7 6528 110 6200 1374 1988 1636 9831
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Table 3 Crossing-vertex-relay mode of simulation results

In jection In jection In jection Optical
Flight tme/s
altimde/km  velocity/km /s mass/kg path /km
438 780000 300 195145 7 753733 115 025545 441 773039
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Table 4

mode sinulation results

Iden ticalop ticalpath-relay

Propu lsion Injection In jection In jection optical
lme/s altimde /km  velocity /km /s mass/kg path /km
374 1000 321 8467 7. 7288 116 6129 326 837975
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Table 5 Injection mass for different laser power

Laser PowerMW  Initialmass/kg Injection mass/kg  Flight tme/s

5 30 O 487 397 411. 000 000
10 60 18 151 528 443 900 000
20 130 42 828 982 383 660 000
60 360 119 800 858 386 500 000
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