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2- Charged cosmic rays: A large acceptance, multipurpose, magnetic spectrometer (AMS) on 

ISS is the only way to measure precisely high energy charged cosmic rays.

1- Light rays and neutrinos have been measured (e.g., Hubble) for over 50 years. 

Fundamental discoveries have been made .

Fundamental Science on the International Space Station (ISS)

There are two kinds of cosmic rays traveling through space

AMS

The major physical science 

experiment on the ISS .

AMS
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95% of the > $2.0B to build AMS has come from our international partners .

We acknowledge the continuous strong support from DOE (D. Kovar, S. Gonzalez)

AMS is a DOE sponsored  International Collaboration
16 Countries, 60 Institutes and 600 Physicists





AMS is a DOE sponsored International Collaboration
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TRD
Identify e+, e-

Silicon Tracker
Z, P

ECAL
E of e+, e-, ɔ

RICH
Z, E

TOF
Z, E

Particles and nuclei are defined by their 

charge (Z) and energy(E ~ P)

Z, P are measured independently from  

Tracker, RICH, TOF  and ECAL

AMS: A TeV precision, multipurpose spectrometer
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20 layers

Transition Radiation Detector: 

TRD
Identify e+, reject P

e+ p



BEAM TEST at CERN

Design rejection

5248 

selected 

from 9000,

2 m length

centered to 

100mm

Leakrate:

CO2  6 mg/s

Storage: 5 kg

24 years lifetime
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8 planes

Silicon Tracker

10 mil pitch; 200,000 channels; alignment 3 mm
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Test beam

158 GeV/n
identify all nuclei 

simultaneously



10,880 photosensors

Intensity´Z

Q´V

Radiator

detectors

Reflector

Particle

Ū

NaF Aerogel

Ring Imaging 

CHerenkov 

(RICH)

Li C OHe Ca

Single Event Displays

RICH test beam E=158 GeV/n



Test results from accelerator

Nuclear Charge Z
determined from the Tracker, RICH



Calorimeter (ECAL)
A precision, 17 X0, 3-dimensional measurement of the 

directions and energies of light rays and electrons

10 000 fibers, f = 1 mm

distributed uniformly 

Inside 1,200 lb of lead

e°

Lead foil

(1mm)

Fibers

(f1mm)

̮(E)    10.6±0.1

E   E 
+(1.25±0.03)%=

̮(E)    10.6±0.1

E   E 
+(1.25±0.03)%=

Test Beam Results



2009: AFTER 9000 hrs of TVTéTHE END OF SUB-SYSTEM TESTS
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TRD
Identify e+, e-

Silicon Tracker
Z , P

ECAL
E of e+, e-, ɔ

Magnet
±Z

RICH
Z , E

TOF
Z , EParticles and nuclei are defined by their 

charge (Z) and energy(E ~ P)

Z, E are measured independently from 

Tracker, RICH, TOF  and ECAL

AMS: A TeV precision, multipurpose spectrometer



AMS in Test BeamAMS in Test Beam, Feb 4-8, 2010

ɗ

ū

Tests were performed with the superconducting magnet charged to its design current of 

400A and to 80A corresponding to the field of the AMS-01 permanent magnet.

TRD, Tracker, RICH, TOF and ECAL performance was not affected by the change of magnetic field



From : Steve Myers Sent: Mon 2/8/2010 7:58 AM To: Dimitri Delikaris; 

Dietrich Schinzel

Dear Dimitri,

There is a decision from the Directorate level to give 

the maximum possible amount of help to AMS.

I really appreciate your aid. If there are any ñlegalò 

problems please let me know right away.

Regards,

Steve

Steve Myers

Director of Accelerators and Technology
European Organisation for Nuclear Research (CERN)
CH- 1211 Geneva 23
Switzerland



Test Beam Results of integrated detector

Velocity measured to 

an accuracy of 1/1000

for 400 GeV protons

Bending Plane Residual (cm)

Electron Energy Resolution: 2.5-3%

N

N

Energy

N

TRD: 400 GeV Protons

Measured combined rejection power at 400 GeV: e+/p = 10-6
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AMS in the ESA TVT Chamber


