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Task Description:

The major goal of NASA's space radiation program is to enable the human exploration of space without exceeding the
limitations on risks from space radiation. One important aspect of this goal is to have accurate and reliable detectors that
measure the radiation dose to astronauts in real time and provide warnings when dose rates exceed action levels. 
This project will develop a new generation of dosimeters to satisfy requirements while astronauts are on the surface of
the moon. Specifically, this dosimeter will measure the dose and dose rate during normal lunar conditions as well as
during the harsh radiation environments associated with solar particle events (SPE). 

The design is based on a tissue equivalent proportional counter (TEPC). It will be configured as a compact module that
can be placed in an extravehicular activity (EVA) spacesuit or backpack. This module will record and display dose rate
and activate an alarm when the particle intensity increases at the onset of an SPE. It will be sensitive to the large
dynamic range of charged particles as well as to neutrons emerging from the lunar surface. There will also be a second
detector incorporated in the dosimetry module to serve as a safety backup during an SPE. This will consist of a plastic
scintillator read out by a Geiger Avalanche Photodiode. The same module can be connected to a Remote Control Unit
located on a lunar rover or nearby tool during EVA. This will extend the capabilities to include pulse-height analysis of
events that can be used to estimate equivalent dose using radiation weighting factors derived from the distribution of
lineal energy recorded by the TEPC. 

While the concepts outlined here are specifically designed for a lunar EVA, the advanced design could become the basis
for the next generation of active space radiation dosimeters. 

  

Rationale for HRP Directed Research:   

Research Impact/Earth Benefits:   

Task Progress: New project for FY2008. 
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