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San e thoughts on condensed propellants for laser propulsion
HONG Yan-ji LIX i-qian WANG Dian-kai DOU Zhiguo

( Inst of Equipment Canmand and Technobgy Beijing 101416 China)

Abstract M ore and more scholars have shown great nterests n liquid and solid propellants The current research results
show the high manentum coupling coefficient of liquids and the high specific mpulse of solds However the mtemal efficien-
cy of condensed propellants was relatively low. The ideal themodynam ic cycle of laser propulsion process was given as a can-
parison to chem istry rocket There were no advantages i the field of ntemal efficiency of laser propulsion can pared to chen is-
try rocket The effects of dopants energeticmaterials liquid films on the ideal them odynam ic cycle of laser propulsion were
analyzed It is suggested to choose the liquid filn, energeticmaterials and doped m atters as propellants for laser propulsion so
as to ncrease the specific mpulse and coupling coefficient synchronously This work may be helpful m the choice of con-
densed propellants for the future tasks of laser propulsion
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Fig 1 Them odynam ic cycle of liquid rocket '’
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LSDW is formed. Then
LSDW evolves into shock
wave, and shock wave
couples onto thruster's
surface.

T

When laser power density is
higher than the breakdown
threshold of propellants,
laser-induced breakdown
phenomenon occurs.

Fig 4 Energy conversion of laser propulsion
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Fig 5 Them odynam ic cycle of laser propulsion
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laser propulsion with that of liquid rocket
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Fig 8 Effects of dopants on themrm odynam ic
cycle of laser propulsion
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Fig 9 Effects of dopants on internal efficiency
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