Iron flux inside the International Space Station is measured
to be lower then predicted
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ALTEA: - surveying the USLab
- real time on the web

- the question of the Fe abundance
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SN ALTEA "up” periods in the USLab

Light Flashes sessions

2006 / Aug 2006 Lab1P1
2007 —— @O@—— - ——————— -

I | | I | | I | | I | | I | | I | | I | | |
Memorandum of AGREEMENT BETWEEN NASA AND THE

AGENZIA SPAZIALE ITALIANA (ASI)
On Ground Segment Infrastructure and Joint Operations
Support for the instrument - Anomalous Long Term Effects in
Astronaul ts (ALTEA)

2009 = =======——=- Lab1P1

ALTEAshield (ESA sponsored)

Lab1O2 Lal1O2 LablS1 Labl0O2

2010

2011 - T T T Labl1P4 LablSG«( A " "{

1 6 We are here 12

UNIVERSITA' DEGLI STUDI DI ROMA




'] 2 £ —
. - z p v
A A o - SR

U.S. Laboratory Module

nternational Space Sthation

Shield poskl'i’ 23

o e
- , =

qll ‘ |

0010~
&

L :
pri e
~

; E t =l LW
ae : I 75 Labl
aent , | N ‘N a
e ; & A k o = i Lo

UNIVERSITA' DEGLI STUDI DI ROMA

DEAL
“Universita
Lipartimento dy Fisica




Real time ALTEA data available in the web (ISWA)
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Real time ALTEA data available in the web (ISWA)
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Real time ALTEA data available in the web (ISWA)
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SN Fe measurements

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
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Estimate of USLab equivalent (Al) thickness

Calculation ALTEA measurements
Hull
thickness
Outer
abundances
[Simpson 1983]

Measured Cross Section

ALTEA

inner
relative
abundances

Calculated
inner

relative
abundances

Best fit for
Hull thickness = 5 cm (Al)
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Inner relative abundance

Overestimation of Fe
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La Tessa et al NIM B 267 (2009) 3383-3387

Fe contribution:

Calculation > ALTEA
By > +50% (p<0.009)
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Relative abundances: overestimation of Fe - 2

Fe contribution

Simpson > ALTEA
By > x 2 or (transported inside) By > 75%
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ISS coordinates and ALTEA position

overvenn© |SS reference system

Observation period:
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FIG. 4. LET spectra in three orthogonal directions. The Y and Z directions correspond to transverse
sections of ISS while X is along the ISS longitudinal axis. The X spectrum is lower than those for Y and Z for
high-LET particles and higher at low LET (see inset).

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

g. Shielding
Free parameter

Straggling:
Bichsel 1988

ALTEA
Simulation:
PHITS

Input:
CREME9S6

Transport:
CREME96
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Overestimation of Fe - 3

Fe contribution
(Integrating above 260 keV/um)

Simulation > ALTEA

+74 % (X direction)
+78 % (Y direction)
+76 % (Z direction)
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SN Summary and conclusion

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)
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Thank you for your attention
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