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Physics of Charged Cosmic Rays
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AMS: A TeV precision, multipurpose spectrometer
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A US Air Force C-5 Galaxy
has been used for transport

from Geneva to KSC
25. August 2010
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Proton Rejection by ECAL and Tracker
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Transition Radiation Detector
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Proton Rejection by TRD
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In our data sample we identify four components using an ECAL Estimator

and a TRD Estimator.

ECAL-Estimator
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“First Result from the AMS on
the ISS: Precision
Measurement of the Positron
Fraction in Primary Cosmic
Rays of 0.5-350 GeV”

Avtien it wet sniing 5 APRIL 2013

Selected for a
Viewpoint in Physics and
an Editors’ Suggestion
[Aguilar,M. et al (AMS
Collaboration) Phys. Rev.
Lett. 110, 1411xx (2013)]

Oct. 2013:; 79 citations
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The very accurate data show that the positron fraction is steadily
increasing from 10 to 250 GeV, but, from 20 to 250 GeV,
the slope decreases by an order of magnitude.
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The agreement between the data and the model shows that the
positron fraction spectrum is consistent with e* fluxes each of which is
the sum of its diffuse spectrum and a single common power law source.
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Pulsar or Dark Matter ?
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Expected AMS-02 reach in 10 more years
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ICRC 2013 Results from AMS: Electron Flux J__(E)

— The electron flux measurement extends up to 500 GeV.
— Multiplied by E3 it is rising up to 10 GeV and appears to be on a smooth, slowly falling curve above.

§ 250 T T SRR X9 DL RLE B T rrprrvirj T T T
" N Z
T 200"_ —
w - p—
) - 2l
o - =
3 sk :
o 150 -
R -— e
x — —
= N il
u - | —
|
W 100— L -
-— ‘ ¢
50— —
A "
rF ~4— CAPRICE : . ]
2, > S 4% scaling error not included -
o v 1 ] 1 4 | 22 1[ 1 1 1 | | ll 1 Il 1
1 10 10?

36

Energy [GeV]



ICRC 2013 Results from AMS: Positron Flux J_,(E)

The positron flux measurement extends up to 350 GeV.

Multiplied by E3 it is rising up to 10 GeV, from 10 to 35 GeV the spectrum is flat

and above 35 GeV again rising.

The spectral index and its dependence on energy is clearly different from the electron spectrum.
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ICRC 2013 Results from AMS:

(Electron plus Positron) Spectrum
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ICRC 2013 Results from AMS: Proton flux
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ICRC 2013 Results from AMS:Helium flux
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ICRC 2013 Results from AMS
Boron-to-Carbon ratio

Precise measurement of the energy spectra of B/C
provides information on Cosmic Ray Interactions and Propagation

AMS: Multiple Independent Measurements _
of the Charge (|Z|) Carbon (Z=6)
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Boron and Carbon: Sample composition

10°
Selected Boron Sample

Bl /— BB (Inner Tracker + TOF)
10 . /

: . /— C-B
10° | . | '
10% ' 4 | /

Events

10 - ? _o L SRR RS :
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Upper Tracker Charge

Background estimated to an accuracy of 0.1%.



B/C Ratio
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Boron-to-Carbon ratio

Orth ot &), (1972)
Dwyer & Meyer (1973-1975)
Simon ot al. (1974-1978)
MEAO3-C2 (1980)
Webber ot al. (1981)
CRN-Spacelab2 (1985)
Buckloy et al. (1991)
AMS-01 (1998)
ATIC-02 (2003)
CREAM-1 (2004)
TRACER (2006)
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Measurement of Antiproton flux

Physms 1mportance . s

-~

'Antiprotons : Only ~10 4 of
cosmlc ray partlcles

Produced by cosmlc ray colhslons

e.g. PN — p... | :
Probe of indirect Dark Matter detectlon
e.g. XX~ P wd f’f‘?#*

Complemen{ary to xx — e'...

NORMAL
5% MATTER



AMS in ten years from now

® AMS (10 years, BG only)
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® AMS (10 years, BG+DM)
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DM signal: xx — p...
daplted from 00me etal, PRL 1102, 071301( 20?9)

100 200 300 400 500

Kinetic Energy (GeV)




Cosmic rays can be observed at energies higher than any accelerator.

“The most exciting objective of AMS is to probe the unknowny
to search for jaﬁenomena Which exist in nature

that we have not et z’macqz/neof nor had the tools to discover.”
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