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ALTEA-spa
e is a spa
e-based experiment performed on the ISS(USLab module) between August 2006 and July 2007

STRUCTURESix sili
on teles
opes mounted on a helmet (3-d stru
ture)Six striped sili
on planes (x-y positions) for ea
h teles
opeMEASUREMENTSChara
terization of the radiation �eld inside the ISS (DOSI) ->Identi�
ation of ions with 
harge ZStudy of the light �ashes -> measurements in 
ollaborationwith astronauts (CNSM)
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1. Calibration data - one box tested with mono
hromati
 beams2. ALTEA-Spa
e DOSI - energy spe
trum of ions with 
harge
5 ≤ Z ≤ 26 and energy above ≈200 MeV/nu
leon)3. ALTEA-Spa
e CNSM - energy spe
trum of parti
les passingthrough the eyes
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PHITS (Parti
le and Heavy Ion Transport System) is athree-dimensional Monte Carlo 
ode developed by RIST, JAEA andKEK (Japan) and Chalmers (Sweden)PROS+ transport of all ions (1 ≤ Z ≤ 26)+ 
ontains a very a

urate heavy-ion rea
tion model (JQMD)+ reprodu
es 
omplex 3-D geometries+ 
onservation of energy and momentum event by event+ �exible talliesPHITS has been su

essfully tested on several ground- andspa
e-based experiments
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Comparison with experiments performed at the GSI (Germany)

Simulation details:Geometry - 1.3 mm of aluminum + 1 plane of sili
on (0.38 mm)Beam - C 100, 600 and 1000 and Ti 200 MeV/nu
leon
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✔ PHITS reprodu
es 
orre
tly the energy spe
tra of parti
leswith low energy

✔ The simulated energy spe
trum is broader and morelandau-shaped than the experimental spe
trum for high-energyparti
les

Our hypothesis: Delta rays- Negle
ted in PHITS where the energy lost by the parti
les isequal to the energy absorbed by the dete
tor- Their produ
tion and energy in
reases with in
reasing proje
tileenergy -> in
reasing probability to es
ape the dete
tor ->de
reasing width of the energy spe
trum (right side)
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To validate our hypothesis on the delta rays we run somesimulation with Geant4 and Fluka

Simulation details

✔ Same geometry as used for PHITS simulations
✔ Run ea
h beam with and without transporting the delta rays
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• Both Geant4 and Fluka simulations 
on�rmed the importan
eof the delta rays in the energy spe
trum shape and width
• PHITS proved to be a 
ompetitive 
ode even without in
ludinga model for the produ
tion and the transport of delta rays

✔ Further investigation on the dis
repan
y between PHITS andthe experimental data
✔ Study of the available models for the produ
tion and transportof delta rays
✔ Ben
hmark of PHITS
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