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Background and rationale

Radiation monitoring is a mandatory step for human exploration

A detailed knowledge of the radiation environment is required:

for accurate risk assessments

[increasing evidence for the importance of radiation quality (i.e. Z, E. , rate)]

n’

to validate models for future extrapolations in outer space.

[available simulations must be further validated to reach confidence in the extrapolation to outer

space]




SDU: Silicon Detector Unit

DETECTORS: & double strip silicon layers arranged alternately-
along X and Y directions
Plane area: 2 x (8x8) cm’
Thickness: 380 pm
Distance X-Y planes: 3.75 cm
Maximum error
of angular reconstruction: 1.8°
Geometric Factor
' (bidirectional): 200 cm? sr

PERFORMANCES:
Threshold: 5 -33 MIP
Saturation: 2400 MIP
(1 MIP=108 KeV/plane)
ADC: 12 bit

DAU SOFTWARE PARAMETERS:
Resolution: 0.64 MIP/ADC ch
Maximum Acguisition Rate: 700 Hz
Autotrigger (logic OR or logic AND of X
planes, software switchable)
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ALTEA: running times
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Experiments 2006 - 2012
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ALTEA: real time in NASA - JSC

) Altea Measurement Display - Mozilla Firefox
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ALTEA: real time in the NASA — GSFC [iSWA — web (public)]

iISWA Custom Timeline Cygnet -
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Between ESA’s “Anomalous Long-Term Effects in

K [ » Lo} Astronauts: Radiation Shielding Experiment (ALTEA-
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NASA Goddard Space Flight Center Space Weather
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SDU 1

ISS01BEQ46042

Observation period: ~ 74 effective days: 01/06/2009 — 28/09/2009

About 6x10°s 5 x 107 triggers

Di Fino et al Rad. Res 2011
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Overestimation of Fe abundance by model

simulation
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ALTEA-shield/survey: nuclear identification
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ALTEA, ALTEA-shield/survey: flux and dose equivalent rate 1

0.004

0.016
ALTEA & ALTEA Shield Particle Flux - 2009-2012
A
0.014
-
L 0.012
(%]
g A
§ oo
-
“ A
A
E_ 0.008
- )
5 .
3 i A 3
& 0.006
]
2
t
£

0.002

0 -

LAB1P1 LAB102 S1 LAB102 LAB1P4 LAB1S6

ALTEA-Shield Survey

01-giu-09

30-nov-09 01-giu-10 30-nov-10 01-giu-11 30-nov-11

+X
mz
AY
xYZ

Kl

3.5

ALTEA & ALTEA Shield Dose Equivalent rate - 2009-2012
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ALTEA flux 2009 (Lab1P1)
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ALTEA, ALTEA-shieId/survey: flux 2010 (Lab102, Lab1S1, Lab102)
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ALTEA-shieId/survey, ALTEA: flux 2011-12 (Lab1P4, Lab1S6)
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ALTEA-shield/survey: dose equivalent rate 2009 (.ab1py)
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ALTEA, ALTEA-shield/survey: equivalent dose rate 2010

(Lab102, Lab1S1, Lab102)
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ALTEA-shield/survey, ALTEA: equivalent dose rate 2011-12

(Lab1P4,Lab1S6)
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Particle Flux (events/s)
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ALTEA-shield/shield: next step (May 28*"-October 2012)
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ALTEA the international team

Dept. di Physics, Univ. of Rome "Tor Vergata" and INFN Sect. Roma2 , Roma
Dept of Physics, Univ. of Pavia, Pavia

Dept of Physics, Univ. of Milan, Milan

DISM-Univ. of Genoa, Genoa

L.N.F. - INFN, Frascati (Rome)

CERN - INFN

Dept. of Physics,Univ. e Sect. INFN of Trieste, Perugia, Firenze
Dept. of Sc. and Chemical Tec., Univ. of Rome "Tor Vergata”
Dept. of STB - Univ. of L’Aquila, L’Aquila

Univ. Paris Sud, 91406 Orsay Cedex, France

GSI - Biophysik, Darmstadt, Germany

Royal Institute of Technology, Stockholm, Sweden
Chalmers University of Technology, Sweden

Institute for BioMedical Problems, Moscow, Russia.
Russian Space Corporation "Energia” by name Korolev, Korolev, Moscow region, Russia
Moscow State Engineering Physics Institute, Moscow, Russia

JAERI, Japan

Johnson Space Center, NASA, Houston TX, USA
Goddard Space Flight Center, NASA, USA
Brookhaven National Laboratory, NY, USA
Lawrence Berkeley National Laboratory, CA, USA
Loma Linda University, CA, USA

Cole Eye institute, The Cleveland Clinic, Cleveland, OH, USA ;
Wyle Laboratories, TX, USA 1 -
Eril Research, CA, USA e . -

+ others joining in




Thank you for your attention
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