
In the last two decades many experiments were 
built and deployed  in space to produce a 
complete inventory of  charged particles and 
nuclei in cosmic-ray (CR). The goals are the study 
of  CR properties, search of  Dark Matter and  
antimatter, but potentially can be used to evaluate 
the health hazard of  astronauts due to the 
exposure to ionizing radiation in space missions.

We shall start with a detailed description of  the 
AMS02 experiment, to which construction took 
part also INFN Roma and Sapienza University. 
AMS02 has collected up to now more than 146 
billion CR events.

We shall then discuss the present and future 
research activities done by European Space 
Agency (ESA) for the radiation health hazard 
assessment in exploratory space missions. 

Finally, the problem related to space ionizing 
radiation in design and build a space 
infrastructure will be presented, with particular 
attention to shielding solutions for manned 
lunar/mars missions.





Part of  the AMS02 experiment was built at Rome 

(INFN & Sapienza)
The INFN Roma and the Sapienza university 

joined the AMS collaboration in 2001.

The group has taken part to the construction 
of the Transition Radiation Detector (TRD), 

having as main task the responsibility to 
develop the slow control electronics of  the 

GAS System of the TRD (UG-Crate).

The UG-CRATE was part of a safety-critical 
system and the group took care of all the 

phases of the development 
(Design–Test-Integrate-Fly) 

following the NASA requirements.
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(Cucinotta, Durante 2008)[1]
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We carried out a review of  the dose effect 

patterns derived from the biological effects 

observed as a result of  space missions. 

Many of  the effects occur at doses of  

hundreds of  mGy and are typical doses of  

diagnostic investigations so a synergy 

between knowledge arising from clinical 

trials and those of  Space Radiobiology is 

desirable to increase the robustness and 

prediction of  current models. 
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“As manned spaceflights Beyond Low Earth Orbits (BLEO) are in the agenda of  space 

agencies, concerns related to the astronaut space radiation exposure are still under discussion 

and without conclusive solutions. 

In BLEO missions, outside the protection provided by Earth’s atmosphere and magnetic 

field, the astronauts will be exposed to the full spectrum of  space radiation. 

Many uncertainties characterize indeed the radiobiological effects and the nuclear 

interactions with the spacecraft materials of  this high energy radiation found in space, in 

particular when the Galactic Cosmic Rays (GCR) are concerned, and no definitive shielding 

solution has been found. For this reason risk assessment of  long-term detrimental health 

effects for a deep-space mission is a difficult task.

A long term space exploration mission requires to mitigate the effects of  GCR and, at the 

same time, emergency countermeasures must be planned to avoid the short-term 

consequences of  exposure to Solar Particle Events (SPE), able to impair mission success and 

to endanger astronauts’ life.

The various themes related to the design of  shielding for deep space human missions will be 

presented and discussed, focusing on the work done in Thales Alenia Space and discussing 

possible developments. “
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