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Experiments to study Light Flashes and cosmic ray environment

*Si|Eye-1: placed on the Space Station MIR in October 1995.
Years 1996-97: 25 L F measurement sessions [

6 cosmonauts
90 LFs recorded

*SiIEye-2: placed on the Space Station MIR in 1997
Y ears 1998-2000: 24 L F Sessions
4 cosmonauts
130 L F recorded

*Si|Eye-3/Alteino:
placed on the I nternational Space Station
on 27th April 2002
O LF sessions
10 days continuous monitoring of cosmic rays
scheduled work for 1 year
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Sileye-3/Alteino Detection of cosmic ray
nuclel crossing ISS

Cosmic ray detector
(AST - Sileye-3)

Joystick

Electroenceophal ograph




Silicon detector:

Left: AST detector toner gpen (without reedout dedtronics): it is possbleto ssethe sack of dlicon
detectors and the top sdrtillator (the detetor is upsde down). The bottom sdirtillator hes been
raroved for darity. Rgtht One of the 8 dlicon detectar boards (X vien). It is possble to see the
sgyraEtaion o the R drips of the detector. (Phatos taken during assadly in the dean room
fadlitiesof Tor Vergeta)

8 silicon planes (4x,4y)
«32 strips strip pitch 2.5
mm, 8x 8 cm?, thickness
380 um

«Total 256 Independent
channels

*Triggered by two
scintillators
(Ei,=40MeV/n)

*Geom Fact: 24 cm?2sr

*Bidirectional
*Max Field of view 39°

e Thefront-end isa

developed version of two
16 channels CR1 chip with
apeaking timeof 2 us; a
sensitivity of 5 mV/MIP
and a maximum counting
rate of 30 kHz.




Plane number

Plane number

[ ]

1 I
Y view - =
- c
F )
2 C
@
................................ 2
Strip number >
A_ X view
= Y VieW

Singletrack (Ne) event

(ADC Channels)

Plane number

Strip number

y

oy

Y view

I Ill[I_|

[

Strip number

Shower event (ADC Channels)



Solar environment during mission
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Acquisition Rate during mission

RNE 36.43
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Acg. Rate (part/s)

Acq, rate [part’s]
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Responseto low release particles
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Multigaussian Fit
(root/minuit)
BCNO — FNeNa — Mg Al Si

mean and sigma

A .

linearit abundances
y (integral)
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South Atlantic Anomaly (L<2, B<0.25G)
Rest region (L<2, B=0.25G)
Galactic Cosmic Ray region (L>2)
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Relative Abundances {C=1)
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Relative Abundances (C=1)
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0= azimuthal ang
=polar angle

a




|SS Attitude during flight:
+ZLV +XVV TEA

Yaw: 350

Pitch:350.79




Distx = X;-X,,
Disty = Y,-Y,,

Reconstruction of particleincidence
y a=polar angle = atan(Disty/Distx)

o=7 = vertical particles
Distx>0
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Angle of incidence

dx

dx cos@ cos®

*Necessary for energy loss correction
Directional instrument

*Non uniform response distribution
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Angle of incidence:
histogram of a and 6
s

0 mi: il it a=polar angle = atan(Disty/Distx) (rad)
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Angle of incidence:
Histoaram of a - 6 for proton and nuclel
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GCR Angle of incidence:
Histogram of o - 8 for proton and nuclel
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Low latitude region
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Angle of incidence:
Histogram of a - 0 for proton and nuclel
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SAA
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Angle of incidence:
Histogram of a - 0 for proton and nuclel
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Angle of incidence:
Ascending and descending orbit section
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*article rate as function of position
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nding passage particlerateis higher than descending
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 Reactivation of the device
(M. Shavers, F. Cucinotta, V. Shurshakov)

e Continuation of analysis
(pitch angle and multitrack)

o Useof Neural Networksto perform particle and
energy identification

* Redlization of external detector (Si-rad)

o Altea




