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Introduction:  We provide an overview of the 

Cosmic Ray Telescope for the Effects of Radiation 
(CRaTER) instrument, part of the Lunar Reconnais-
sance Orbiter (LRO) science payload. LRO is the first 
mission in the NASA Robotic Lunar Exploration Pro-
gram with a launch planned in late 2008. LRO mission 
objectives include finding safe landing sites, locating 
potential resources, and characterizing the radiation 
environment, three top priorities needed for future 
exploration of the Moon and Mars. The primary CRa-
TER science goal is to characterize, in the lunar envi-
ronment, the biological consequences of galactic cos-
mic rays and solar energetic particles. CRaTER com-
prises a two-ended solid-state detector (SSD) telescope 
with one view to deep space and the other towards the 
lunar surface. Our primary heliophysics measurement 
is the linear energy transfer spectrum of particles 
greater than 10 MeV per nucleon, measured by six 
SSDs surrounding and between plastic with properties 
similar to human tissue. These primary observations 
constrain radiation transport models and contribute 
ultimately to assessing the biological consequences of 
the lunar radiation environment. Lunar science is pro-
vided by the nadir field-of-view, which has the capa-
bility to measure and map cosmic ray albedo in a man-
ner that could provide new insights on lunar surface 
properties. We outline primary and secondary CRa-
TER measurement capabilities and outline their contri-
butions to heliophysics and  lunar science at the Moon. 


