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PARTICLE PHYSICS  BIRTH WAS  DUE  TO COSMIC RAYS

Hesse, Wulf, Wilson, Anderson,
Bothe, Kohlorster, Millikan,

Blackett, Skobeltsyn, Rochester,  
Butler, Rossi,Pancini ,  

Conversi, Powell, Occhialini 
……

Advent of accelerators
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Absence of 
Antimatter !!!! CP 

violation, GUT
Dark Matter !!!!
SUSY, Axions
Atmospheric 
neutrinos !!!!

Neutrino mass

EECR !!!! GUT, monopoles

VHCR Composition 

TUS-KLPVE
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10AMS deintegration at CERN: Permanent Magnet and Anti Counters



R.Battiston                       
La Thuile 2002

11AMS deintegration at CERN: Silicon Tracker on assembly jig
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12AMS at JSC before the installation on the  Shuttle (1998)



STS 91 Flight, June 1998



AMS  PHYSICS RESULTS

STS 91 Flight, June 1998
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Measure

Rigidity (R, R1, R2)

Sign of Rigidity

Absolute value of Z

Velocity (β)

Apply cuts

Test antiHe hypothesis

Compute limit
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Model dependent
limit
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RESULTS
on 

Primary Cosmic Ray Spectra
and Composition
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Positrons  spectrum
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Stanev  Trento 2001

Atmospheric neutrinos relevant for 
N oscillation searches are produced 

by CR with energy  exceeding  10 TeV 
interacting with the atmosphere

Accurate knowledge of the CR primary
Flux and composition over the entire
Earth is possible only with space born

detectors

AMS01  data are now the reference
for atmospheric neutrinos calculations

AMS01
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AMS belts vs Van Allen belts

• Van Allen  belts: 
– Low  energy from ~ 1 MeV to ~ 100 MeV
– Contains  e-, p 
– High L-shells " high altitude
– Life time O(years) =>  trapped
⇒ Decays of neutrons produced in interactions of 

primary with the atmosphere (CRAND)
⇒ Solar wind induced magnetic storms
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AMS belts vs Van Allen belts

• AMS belts: 
– High energy from ~ 1 GeV to ~ 10 GeV
– Contains  e+, e-, p, 3He
– e+ over e- dominance
– Low L- shell " low altitude
– Life time O(seconds) => quasi trapped

=>   Secondary production from CR interaction with 
atmosphere
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3 years on the ISS starting from 2004
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AMS01 vs AMS02

Improved detector (larger acceptance, 5 times  stronger  magnetic field) 

Largely improved particle id (TRD, RICH, EM Calorimeter)

2m
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Energy Range of AMS on ISS
2004 #

p+ up to  several  TeV
p- up to  200 GeV
e- up to O(TeV)
e+ up to 200 GeV
He,….C up to several TeV
anti – He…C up to O(TeV)
γγγγ up to 300 GeV
Light Isotopes   up to 20 GeV
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AMS01 AMS02
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• Region around 7 GeV will be well measured.
• ~30% stat error at 300 GeV.
• ~1% stat error at 50 GeV. 
• Sensitivity to exotic flux greater than    10-7 E-2 (cm2 .s.sr.GeV) –1.

Errors  

after 3 years

Positron to Electron ratio
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High enery gamma rays
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Complementarity of γγγγ, p, e+

AMS will have the unique possibility to
measure in space, with  the same detector  

γγγγ, p, e+ spectra

it will be the only experiment in space able to make an 
extensive test of the neutralino based  dark matter 

scenario. 
No other detectors, planned or operating will be able to do 

this measurement

_

_



R.Battiston                       
La Thuile 2002

41

Example  of  AMS  sensitivity to SUSY   Dark Matter  
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Comparison of future Cosmic Rays Experiments

2003/4

2003/4
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Conclusions
• AMS has operated successfully in space  during 

10 days in 1998 collecting 100 Million  CR events
• Precise results have been obtained on primary and 

second spectra around the Earth as well as a new 
limit on the existence of nuclear antimatter

• AMS is approved by NASA to  operate on the ISS 
for 3 years starting  in 2004

• The large aperture as well as the long exposure 
time will allow an unprecedented accuracy on the 
search for antimatter and dark matter  from the 
ISS
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Antiproton signal from AMS-01 1998 Flight
Preliminary data


