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Abstract: 
 
All human activities need energy, and space research is no exception. On the other hand, mass is 
the factor that greatly limits all space flights. Therefore, for successful space exploration, it is 
necessary to have as much energy for as little mass. Nuclear technologies have by far the best 
energy per mass ratios. The density of nuclear energy is up to a million times higher than all other 
energy sources. It is therefore not surprising that nuclear technology and space research have 
been linked since the early 1960s. Plutonium-charged thermoelectric batteries provide vital 
electricity to many satellites and various space probes. A few dozen real nuclear reactors are 
circulating in Earth orbit. The lecture will also present the history of the use of nuclear thermal 
reactors for space rocket propulsion and the history of operating nuclear-powered rocket engines 
developed in the USA between 1959 and 1972. These developments have brought many new 
insights and new materials. Nuclear technology, however, is also the only serious source of 
energy that humanity can already use to power major research devices on Mars and beyond. This 
solutions have also practical applications on Earth.  
 


