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The objective of this project is to develop a prototype real-time microdosimeter-dosimeter instrument (MIDN) for space
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Task Description:

The objective of this project is to develop a prototype real-time microdosimeter-dosimeter instrument (MIDN) for space
applications. It will determine real-time stochastic and deterministic risks to personnel in time-varying radiation fields of
unknown intensity and composition. 
The NASA Bioastronautics Roadmap identifies four radiation risks for space missions acute radiation risks, acute and
late central nervous system risks, chronic and degenerative tissue risks, and carcinogenesis. Consequently, prevention,
protection, management and treatment of radiation exposure are critical to the performance, health and survivability of
humans. 

Measurements at skin-equivalent and organ-equivalent depths provide the physical absorbed dose, average radiation
quality, dose equivalent, gray equivalent, and their rates. To make these measurements, the instrument consists of three,
proprietary solid-state sensors a skin-dose equivalent dosimeter (Hp(0.07)), deep-dose equivalent dosimeter (Hp(10)),
and microdosimeter. This instrument will provide dose equivalents to assess stochastic risks and gray equivalents to
assess deterministic risks. The rates will be made available to the astronaut and mission control in real time, so action
can be taken to reduce exposures. 

The proposed MIDN instrument will be suitable for portable application, including spacesuits, rovers and extravehicular
tool boxes. MIDN will be based on the heritage of the MIDN microdosimeter launched on the MidSTAR spacecraft in
March 2007. 

The research project has five elements: 

Work with collaborators at NASA Johnson Space Center, especially the new lunar spacesuit development, to assure
compatibility; 

Develop ground-based instrumentation to further the state of the art of solid-state microdosimetry; 

Develop a proto-flight instrument; 

Assess performance by radiation source and beam tests and by comparison with the GEANT4, MCNPX, and proprietary
Zaider-developed microdosimetric radiation transport codes; and 

Develop radiation sensors with improved signal-to-noise ratio. 

  

Rationale for HRP Directed Research:   

Research Impact/Earth Benefits:   

Task Progress: New project for FY2009. 
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