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Altcriss

Alteino Long Term cosmic ray measurements on

board the ISS
In response to AO 2004 ESA (A02004-067)

*ESA opportunity to start operations in the framewol of th
ESA .LDM (Long Duration Mission) — 4/5/2005

eStarted on increment 12 (Dic 2005-Mar 2006)

*Currently increment 13 (Apr 2006 — Oct 2006)

*Next operations for increment 14 (Sept 2006)
*Three years of operations
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Scientific Objectives

« Measure of cosmic ray abundances and radiation environment
on board the ISS (p-Fe >50-100MeV/n)

*Long term monitoring of solar modulation and solar particle
events.

*Study of the effectiveness of different shielding materials on
board the ISS — in parallel to Montecarlo and Beam Test studies

Measures with passive dosimeters (JAXA, DLR, Fed 11, INFN)

«Joint measures with Matroska, Pamela and Altea, IVCPDS,
EVCPDS



_“6/ 1/2006 Contigurationggame location - with shielding tiles
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Shielding and radiation
measurements with
active and passive detectors

TLD, CR39 to measure charged particle




Dosimeter arrangement

Each Package: ——
2 Napoli TLD
6 DLR TLD (diff. Matey?
1 Napoli CR-39
2 DLR CR-39

1 JAXA Padles
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Ray Tracing Results

Shaelding (parhlength in assigned maresial) along each of 3000 rave i3 color-
coded 1o the total amonnt of shaelding [g ono?]; chinmest shislding 15 white,
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Tess radiation bricks placed in starboard clew quarters

M. Shavers et al, ASR 34 (2004) 1333
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Acquisition rate vs time, min (raw data, zoom)
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All-Particle count world map




Heavy nucle1 world (Z>6) world map
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SRR Nuclear abundances =1Blx
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Flux Comparison: Crew Cabins — Pirs Module
(normalized by time)
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Pirs- Service Module rel.
abundane
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Comparison with/without shielding
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Heavy Nuclear Charge (Pirs — Service module)
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Relative abundances comp.
(preliminary)
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Relative abundances comparison (2)
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Fragmentation
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*Alteino has multiple L view
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Fragmentation: relative flux
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Fragmentation: normalize to straight tracks
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Fragmentation: shielding effect
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*Operations start on August 2006 . ﬂ
(With huge help by NASA) o
Currently running in dose mode |
acquisition

*Real time 'data Downlink through
Nasa to Tor Vergata (ops Center
used for Lazio)

*Real time link during Astronant
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Altea

*Big Alteino: 6 boxes of 6 double
silicon layers

SDU: Silicon Detector Unit

DETECTORS: & double strip silicon layers arranged
along X and Y directions
Plane area: 2 x (Bx8) cm’

e = Thickness: 380 ury
'H Distance X-Y plaries: 3.75 cm
W Maximum e

d.ml‘.ﬂ" EOOmsTUcCHo :lrﬂu

BCTOR
(bidiretional): 200 cm sr

preshold: 5 -33 MIP
uration: 2400 MIP
(1 MIP=109 Ke\'/plane)
ADC: 12 bit

DAL SOFTWARE PARAMETERS:
Resolution: 0.64 MIP/ADC ch
Maximum Acguisition Rate: 700 Hz
Autctrigger (logic OR or logic AND of X
planes, software switchable)
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Acquisition rate vs time

Asymmetry of trapped protons in boxes
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Asymmetry of trapped protons in boxes

Percent Difference SD1-SD5 vs time | 100

eIncrease in SAA
*Not due to rate
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Pamela World Maps: 350 — 650 km alt

UpperBack neutron rate [neutrons/time]
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Nuclear abundances 2002
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