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AMS on the International Space Station
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AMS Collaboration
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Antimatter Quest
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Cosmic Rays Fluxes
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Detector Requirements
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From AMS-01 on Shuttle to AMS-02 on ISS



8

Advantages of a Silicon Tracker for AMS

 

Large surface to cover large acceptance of spectrometer (0.5 m2  sr)
 
   >>   High statistics measurement  (rare anti-nuclei if any,       

  exponentially decreasing CR spectrum)
 
 Excellent spatial resolution in magnetic field (10 μm/plane in 0.8 T)

  >>    High rejection power against nuclei in anti-nuclei search
 

>>    Good identification of light isotopes
 

>>    Good double-track reconstruction for converted photons
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Large number of planes:

>> reduces background due to nuclear interactions (several indep. 
measurements.)

Choice of double-sided sensors increases transparency of the detector (~3 % of 
a radiation length)

 
>> Reduces large angle scattering of nuclei which could simulate the curvature of 
anti-nuclei.

Well adapted to space environment:

  Absence of gas system and wires, light weight, limited power, can survive vibrations 
and accelerations, works in vacuum, limited data transfer, temperature can be 
controlled.

 

Advantages of a Silicon Tracker for AMS
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Advantage of a Silicon Tracker for AMS

Measurement of high energy converted photons

Together with Star Tracker and GPS

 E.g. study of Gamma Ray Burst energy and time distributions
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AMS-02 Tracker Construction
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N-side bonding jig
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Wire bonds
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Shielding wrapping



15

AMS-02 Tracker Plane
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Tracker Reduction Board
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Tracker Rigidity Resolution
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Tracker charge resolution

 Correlation of p-side and n-side 
measurements with a prototype 
RICH detector
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Antimatter Search with AMS-02  antihelium
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Darkmatter Search with AMS-02 
positrons
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Space born and ground based high energy γ 
ray detectors
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Unidentified Sources with AMS
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Conclusions
 The AMS detector will be installed on the ISS on 2007 for 3 years.
 Fundamental physics issues will be adressed

 Antimatter sensitivity of the order 10-9 
 Dark matter searches through different signatures (e+, p ¯, γ, …)
 Astrophysics measurements

 Charged particle tracking is done with a silicon microstrip detector, 
well adapted to work in the high field superconducting magnet

It meets the scientific goals with
    Measurement of rigidity over large range (1 GeV to 2 TeV)
    Detection of large range of nuclei (Z = 1 to 26)
    Measurement of converted high energy photons
    Good performance in space environnement with no human 

intervention
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DarkMatter Quest
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Astrophysics motivations


