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summary 

ALTEA:  - surveying the USLab 
  - real time on the web 
 
  - the question of the Fe abundance 



Measure of the ion trajectory 
 
3 keV/µm < LET < 800 keV/µm 

The ALTEA detector system 

Sponsored by ASI, URTV, INFN, ESA 
built by TAS Italy 
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Real time ALTEA data available in the web (iSWA) 

http://iswa.ccmc.gsfc.nasa.gov:8080/IswaSystemWebApp/index.jsp?i_1=388&l_1=4&t_1=27&w_1=1239&h_1=614&s_1=0 

iswa.gsfc.nasa.gov/ 
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No Fe measurements inside the ISS (neither outside in LEO) 
 
Fe is quite important in the assessment of the radiation risks 
 
and we need to rely on models for the extrapolation of the 
radiation risk in outer space 
 
Models for Fe and Fe measurements in the ISS must agree 

Fe measurements 
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Calculation ALTEA measurements 

Best fit for  
Hull thickness ≈ 5 cm (Al) 

Hull 
thickness 

Measured Cross Section 

La Tessa et al NIM B 267 (2009) 3383–3387 

Estimate of USLab equivalent (Al) thickness 



Fe contribution: 
 
Calculation > ALTEA 
By > +50% (p<0.009) 

La Tessa et al NIM B 267 (2009) 3383–3387 

Overestimation of Fe  



Fe contribution 
 
Simpson > ALTEA   
By > x 2 or (transported inside) By > 75% 

Zaconte et al Radiation Measurements 45 (2010) 168–172 

Alteino measurements  
in the Pirs modulus  
≈ Jan-March 2007 

Relative abundances: overestimation of Fe - 2 



ALTEA space detector 

Di Fino et al Radiation Research 176, DOI: 10.1667/RR2179.1 (2011) 

Observation period:  
~ 74 effective days:  

01/06/2009 – 28/09/2009 
 

About   
6 x 106 s   5 x 107 triggers 

ISS reference system 

ISS coordinates and ALTEA position 



Di Fino et al Radiation Research 176, DOI: 10.1667/RR2179.1 (2011) 

The high LET anisotropy in the USLab 



Input: 
CREME96 

Eq. Shielding 
Free parameter 

Transport: 
CREME96 

ALTEA 
Simulation: 

PHITS 

Straggling: 
Bichsel 1988 

Simulation 

Simple simulation  



The anisotropy measured and simulated 



Fe contribution  
(Integrating above 260 keV/µm) 
 
Simulation > ALTEA 
 
+74 % (X direction) 
+78 % (Y direction) 
+76 % (Z direction) 

Overestimation of Fe - 3 



The overestimation of Fe appears to be consistent across different 
measurements and with different amount of shielding and using 
different analysis techniques 
 
Alteino measurements performed in 2007 in Pirs modulus appear to 
confirm the overestimation (detailed analysis is in progress) 
 
New ALTEA measurements appear consistent with the previous, 
regardless the position 
 
A possible reason for this discrepancy could be the Fe source 
knowledge in LEO 
 
In order to understand the problem and therefore to perform correct 
risk estimation for Fe we need to perform new concurrent 
measurements inside – outside (now possible: collaboration with 
AMS is under way) 

Summary and conclusion 



Thank you for your attention 
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