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The PAMELA collaboration
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The PAMELA experiment
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The PAMELA experiment

Quasi-polar (70.4°)
Elliptical (300+600 km)

E. Mocchiutti, INFN Trieste - CALORO06 - 6t June 2006, Chicago




The PAMELA experiment

Spatial Resolution
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* =13.1 um non-bending view
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The PAMELA experiment

PAMELA will explore:

0 Antiproton flux 80 MeV - 190 GeV

O Positron flux 50 MeV - 270 GeV

O Electron flux up to 400 GeV

Q Proton flux up to 700 GeV

Q Electron/positron flux up to 2 TeV

A Light nuclei (up to Z=6) up to 200 GeV/n

O Light isotopes (D, 3He) up to 1 GeV/n

O Antinuclei search (sensitivity better than 10-7in
He/He)

O Long-term monitoring of the solar modulation of cosmic rays
O Energetic particles from the Sun (e*)
0O High-energy particles in the Earth magnetosphere
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The PAMELA experiment
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The PAMELA experiment




The PAMELA experiment
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The PAMELA experiment

| Confirmed launch date:

19th June 2006
next thursday!

BN EERE
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The electromagnetic calorimeter

« 1022 W absorbers
"4 | 0.26 cm/0.74 X,
| | Q44 Si planes
| (380um thick)

8x8 cm? detectors
i 1 in 3x3 matrix
’ ﬁ 5'ur'--.*:f"'f 96 strips of 0.24
* e cm per plane

Mass 110 kg L Total depth: 16.3
Power consumption 48 W Xo / ~0.6 int. len.
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Particle identification

PAMELA will need to
detect:

- Anti-protons,
electrons
background

- Positrons, protons
background

Rejection power
needed: 105-106
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Particle identification

Shower identification main variables:

L Total energy deposit

U Starting point of the shower
dLongitudinal shower profile

O Transverse shower profile

1 Topological development of the shower

E. Mocchiutti, INFN Trieste - CALORO06 - 6t June 2006, Chicago



PAMELA event
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PAMELA event
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Particle identification

- Ground data
(Rome 2005)
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Particle identification

FM SPS, September 2003

1

Detectors tested at PS / SPS
Test facilities as Prototypes
and in FM configuration

Magnet/Tracker,
Calorimeter
SPS, July 2002

o

~ SPS, July 2000
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Particle identification

"gpamela” simulation:
UPAMELA apparatus £ 6 (200 GeVio)

dMonte Carlo -
GEANT 3.21

dDefault GHEISHA
hadron shower
package
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Particle identification
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N s

1 1 MR | 1 1 Tl
4000 6000 BOOG 10000

'
I - - i
Ty N Tl Bt R L R
Vi Py by ! |:||||,
vy :,...ll..-: I
1 1 1 !
L L

Total Detected energy (mip)

Test-beam data

Particle momentum
50 GeV/c

Cut at 7300 mip

99.98% proton
reduction

4 3% electron
reduction
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Particle identification
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Contamination

Results
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Conclusions

dThe PAMELA calorimeter has been tested
and studied

L Electron/hadron separation has been
determined

dPossibility to identify rare antiproton and
positron components with small background
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Results

PAMELA expectations (3y)

® PAMELA expectations {3y
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Self-trigger event

X VIEW ¥ VIEW
T T
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File: dw_050522 011 - Event number: 33602
Progressive number: 2012 - CALO trigger -
On Board Time: 24872085 (delta: 617} [ms]
TRIGGER: TOFS5 CALO

AC: CARD hit=0 CAT hit=0 CAS hit=35

TRK: NCLX=2 NCLY=4

CALO: NSTRIP =591 QTOT =4301 [MIP|
S4: 24.00 (MIP] TOF:
ND: Trigger: neutrons =0 - Background: upper =0 lower =10
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Self-trigger event
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File: dw_050522_009.dat - Event number: 27562
Progressive number: 2376 - CALO trigger -

On Board Time: 20865363 (delta: 571} [ms]
TRIGGER: TOF1 §4 CALO

AC: CARD hit=0 CAT hit=0 CAS hit=1

TRK: NCLX=1 NCLY=3

CALO: NSTRIP =444 QTOT = 5815 [MIP]

8§4: 120.00 [MIP] TOF:

ND: Trigger: neutrons =3 - Background: upper =0 lower =10

PALETTE
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ND [neutrons):
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The electromagnetic calorimeter

Number of entries

Y-view Plane 1 Strip 45
Width
\II\‘III\lIII\lMP
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2897
41.59/33
2.06 +0.16
23.77 £ 0.16
1962 + 48.1
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Number of entries
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