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Abstract

The Alpha Magnetic Spectrometer (AMS) is a particle physicsexperimert
stheduledto be installed on the International SpaceStation (ISS). The purpose
of this experimert is to provide a high statistics measuremenof chargedpatrticles
and nuclei in rigidity range 0.5GV to few TV, and to provide a sensitive seard
for cosmicantimatter (antihelium) and dark matter, and to study the properties
of cosmicrays. The construction of the nal detector will be completedby 2004.
We descrike the detector and the working principles.

1. Intro duction

AMS is a large acceptance superconductingmagnetic spectrometerwhich
will measure,on board of ISS Fig. ??, charged cosmicrays spectra of individual
elemetts belov Z 25and up to TeV region[7],high energy rays up to few hun-
dreds GeV with good point-sourcelocalization. It will provide the most sensitive
seart in cosmicrays for the existenceof antimatter nuclei and for the indirect
studiesof the origin of dark matter[9].

2. AMS-02 detector

A preliminary versionof the detector (AMS-01) operated successfullydur-
ing a 10-day NASA Shuttle ight in June 1998[1]. The AMS02 detector construc-
tion is dueto be completedby 2004and installed in ISSin 2005.

Remote Payload Operations Command Centers (POCC) on the ground
segmeh will allow to monitor and cortrol the experimert. Data will be cortin-
uously transmitted at samerate which it is acquired by AMS (2 Mbit/s). The
data will alsobe collectedin crew quarters of ISSby a dedicatedcomputer, AMS
Crew Operation Post (ACOP). The electronicsfor the readout of subdetectorsis
being build basedon a total of 650 microprocessorg2-to-4 fold redundart)[5].

Fig. ?? shows the AMS-02 detector. It cortains the following main com-
ponerts:

A 20 layer Transition Radiation Detector (TRD) to distinguish p/ p from
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Fig. 1. The Alpha Magnetic Spectrometer on the International SpaceStation.

e /e with arejectionfactor of 10> 10°in arangefrom 1.5to 300GeV[4].
This will be usedin conjunction with an electromagneticcalorimeter to
provide overall € /p rejection< 10 . Four layersof Time of Flight (TOF)
hodoscopesprovide precisiontime of ight measuremets ( 120ps), dE/d x
measuremets and the primary trigger[6].

The superconducting magnet which provides a bending power of BL?
0:8Tm?[2].

Eight layers (6.45m?) of double-sidedsilicon tracker which provide a coor-
dinate resolution of 10 in the bending plane and 30 in the non-bending
plane[8].

Veto courters to ensurethat only particles passingthe magnetaperture will
be accepted.

A Ring Imaging Cerenlov Courter (RICH) which measureghe velocity (to
0.1 % accuracy) of particles or nuclei and their charge. This information,
togetherwith the momerium measuremenin the magnet,will enableAMS
to directly measurethe massof particles and nuclei[3].

A 3-D sampling calorimeter (ECAL) made out of 15X of lead and plastic
b ersto measurethe energyof electrons,positrons and gammarays and to
distinguish electronsand positrons from hadronswith a rejection of 10* in
the range 1.5 GeV-1TeV[10].
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Fig. 2. The Alpha Magnetic Spectrometer. The detector componers are: Transi-
tion Radiation Detector(TRD), Time-of-ight Scirtillators(TOF), Silicon Tracker
(Tracker), Ring Imaging Cerenkov detector(RICH), lead/plastic b er calorime-
ter(ECAL), the anticoincidencecounters arelocatedin inner sidein the magnet.The
blue arrows represen the acceptanceof the tracker.

Thus the value of the particle charge jQj is measuredindependerly in
the Tracker, RICH and TOF. The signedcharge( Q) and the momerium of the
particle are measuredby the 8 layersof double-sidedsilicon tracker in the magnet.
The velocity, , is measuredby the TOF, TRD and RICH. Hadron rejection
is provided by TRD and ECAL. The detector is designedwith the following
properties:

Minimal material in the particle trajectory sothat the material itself is not
a sourceof badkground nor a sourceof large angle nuclear scattering.

Many repeated measuremets of velocity and rigidity over the particle tra-
jectory so asto ensurethat particles which experiencelarge angle nuclear
scattering within the detector be swept away by the spectrometerand not
confusedwith the signal.

A solid angle of 0.5 m? sr for the He seard.

Hadron/p ositron rejectionof> 10°.  / =0.1% to distinguish °® Be, °Be,
and He, “*He isotopes.
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A proton rigidity, R = pcjZje (GV), resolution of 20% at 0.5 TV and a
helium resolution of 20%at 1 TV.

The Alpha Magnetic Spectrometer (AMS) is the rst large acceptance
magnetic spectrometerto perform a high statistics study of cosmic particles in
the badground free environment of the International SpaceStation and will start
to collect data at the end of 2005.
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