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Development of a thrust stand for the verification of energy dependence
In magnetic thrust chamber
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Abstract

The world trend of Mars exploration is getting active, and manned Mars exploration is targeted as the next phase. For long-
distance missions such as Mars exploration, it is essential to shorten the mission time by using high-speed propulsion systems such as
laser fusion rockets. In this study, as a performance investigation of a magnetic thrust chamber, which is a propulsion system of a
laser fusion rocket, the impulse product acting on the coil by laser-produced plasma simulating fusion plasma was measured using a
thrust stand, using a 2.3 J laser device of Hiroshima University. We used a electromagnetic coil instead of a permanent magnet to
generate a variable magnetic field strength. The energy of the magnetic field were changed to verify the energy dependence. In
addition, simulations were conducted under the same experimental conditions to further establish the scaling law. The results of the

experiment were compared with those of the simulation to validate the experimental values and the simulation code.
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