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Abstract

The Radiation Assessment Detector (RAD) is a simple, 1 kg energetic particle 
spectrometer proposed for the Mars Science Laboratory (MSL) to detect and 
analyze ALL relevant energetic particle species (p, n, He, CNO, Fe, etc.) 
incident on the Martian surface, including direct and indirect radiation created 
both in the atmosphere and the regolith. Fully characterizing and 
understanding the radiation environment on Mars is fundamental to 
quantitatively assessing the habitability of the planet, and essential for future 
manned Mars missions. 

The RAD instrument consists of a solid-state detector stack and CsI
calorimeter with active coincidence logic to identify charged energetic 
particles using the dE/dx vs E method. RAD also uses a separate plastic
scintillator and anti-coincidence shell to detect neutrons and gamma rays. Each 
of these techniques and components have been used for radiation detection in 
space since the 1960s, but combined in this way for the first time with RAD. 
Finally, RAD’s simple, compact, and lightweight design makes it ideally 
suited for other future space missions (both manned and unmanned) as well, 
where full characterization of the local radiation environment is required. 












































