
PEBS - Positron Electron Balloon Spectrometer
Physics ProgramPhysics Program

CERN, January 2009

1

Stefan Schael
I. Physikalisches Institut B
RWTH Aachen 



2



3



4



5



00
8

t, 
ID

M
 2

0
H

. G
as

t

6



J.J Beatty et al., PRL 93 (2004) 241102

PAMELAPAMELA
error > 30%

10 events
PAMELA

A SUSY Model
(LSP of 91 GeV)
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68 GeV e+
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PAMELA data from astro-ph 0810.4994
F.Donato et al, astro-ph 0810.5292
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11M. Cirelli et al, hep-ph > arXiv:0809.2409
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13M. Cirelli et al, hep-ph > arXiv:0809.2409



14M. Cirelli et al, hep-ph > arXiv:0809.2409



Origin of the positron excess: Geminga Pulsar ?

15astro-ph > arXiv:0810.2784v2



GLAST – The LAT Instrument

Si-strips: fine pitch: 228 µm,  high efficiency

Tracker: 18 xy planesTracker: 18 xy planes 16 [4x4] towers ⎝ modularity
height/width = 0.4 

p p µ , g y
12 x 0.03 X0 front-end reduce multiple scattering
4 x 0.18 X0 back-end increase sensitivity > 1 GeV
2 blank planes to locate calorimeter entry location

large field-of-view

ACD2 blank planes to locate calorimeter entry location

Calorimeter: 1536 CsI(Tl) crystals in 8 Calorimeter: 1536 CsI(Tl) crystals in 8 
layerslayers

©

ACD
Tracker

1.8 m

CsI:   wide energy range    0.1-100 GeV
hodoscopic cosmic-ray rejection 

⎝ shower leakage correction⎝ g

8.5 X0 shower max contained < 100 GeV

AntiAnti--Coincidence DetectorCoincidence Detector
segmented [89 tiles] plastic scintillator 

minimize self-veto
> 0.9997 efficiency & redundant readout
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GLAST-FERMI
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HESS –
Electron 

Spectrum
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AMS-2 - CERN, 
March 2008

192010 AMS-02 will be lauched with a Space Shuttle
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AMS-02 Tracker
Key parameters

Laser ports
5 honeycomb carbon fiber light planes

Key parameters

• 5 honeycomb carbon fiber light planes
• 8 layers, for redundant measurements
• 6,6 m2 of double sided silicon
• 10 μm accuracy (bending plane)• 10 μm accuracy (bending plane)
• 28 μm accuracy (non-bending plane)
• 196.608 readout channels
• Online data compression 1/2 000

Al cooling bars

Online data compression   1/2.000
• Max event trigger rate  2  kHz
• Total power consumption 800 W
• 384 DAQ processors384 DAQ processors
• Temperature :    -20 40 C  (survival)
• Temperature :    -10 25 C  
(operating)

Al honeycomb/carbon fiber

Si sensors

( p g)
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Al honeycomb/carbon fiber
support planes Hybrid boxes



B=0.8 Tesla
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AMS-2 Si-Tracker Performance
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AMS-1, 1998S , 998
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PEBS Charge Separation up to 1500 GeV

AMS Charge Separation up to 700 GeV

PEBS Charge Separation up to 1500 GeV
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PEBS Mass Identification

AMS-2 Mass Identification
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