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Abstract: The importance of nuclear propulsion in the field of solar-system-exploration is
clarified by comparing the jet velocities of various types of rocket engines with the velocity increments
required to explore the various celestial bodies in the solar system. Several typical design schemes of
space missions completed by nuclear propulsions are briefly introduced. a parameterized analysis based
on astrodynamics is made to reveal mission abilities of the available space ships propelled by nuclear
propulsions. The advantage and disadvantage of various types of nuclear thrusters are compared,
following which the improving direction is pointed out. It's evident that the scope of using chemical
propulsions in the field of solar-system-exploration is very narrow, so it's essential to use nuclear

propulsion if extensive explorations of solar system are expected. The analysis result indicates that
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Tab. 1 Concrete samples of gross performances of spacecrafts propelled by different propulsion systems
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