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Semt  AMS-02: Scientific Goals

y Tecno logicas

_ Dark Matter Indirect Search
9. g ' -Antriprotons, positrons and y-ray spectra

Primordial Antimatter Search
-Detection of anti-nuclei, |Z] = 2

. - .' e '- Cosmic-Ray Propagation Models
. —Composition and Flux
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=== AMS-02: The instrument
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TRD Identify e+, e-

TOF: Z, f3

Z, P measured independently e —-r“"‘
by the Tracker, RICH, TOF and ECAL | &8 ==

Particles and nuclei ==
are identified by their 2
charge (Z) and energy (E ~ P) S o
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AMS-02

Launch 16™ May 2011
1.6x10%° events/year

Billions events transferred D
Billions events reconstructed l

3.5x10'° events collected
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25 month of AMS operat
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POCC @ CERN

Critical conditions in space

Temperature changes in a wide range
1118 T sensors + 298 heaters

Monitoring and corrections required
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Publications:

PHYSICAL
REVIEW
LLETTERS.

Asticles published week ending 3 APRIL 2013

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

M. Aguilar et al. (AMS Collaboration)

Phys. Rev. Lett. 110, 41102. 2013

American Physical Society. Eﬁ Volume 110, Number 14

‘ I 25 CONTRIBUTIONS:
- 7 physical results
[ - ”
- 18 performance of detectors
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—=&— Fermi 2011

—e— PAMELA 2009

—&— AMS 2007

—&— HEAT 2004 +

il

IRt
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10
Energy (GeV)

Positron Fraction
——

10°

Not expected excess at high energies
The clearest Cosmic Rays anomaly

1le" <> 10%p

AMS-02: 18 months of data — 25 billion events - 6.8 millions e*+e"
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S2==Positron Fraction: Proton Rejection

Fleece—Radiator
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Positrons Fraction: Result
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Positrons Fraction: Result
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Positrons Fraction: Interpretation

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.

o AMS-02
— Fit to Data

minimal model

Positron fraction
—
@}

Y, -Y,,=-0.63£0.03
C_/C_, =0.091+0.001
y_ -y, = +0.66+0.05
C_/C,, = 0.078+0.0012
E, =760 GeV

2

positron, electron energy [GeV]
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Systematic uncertainty sources

Assymetric acceptance of e+ and e-
*Selection e+/e-

*Bin-to-bin migration

*The reference spectra

Charge confusion:

- Finite resolution of the tracker
and multiple scattering

- Secondary tracks along the path
of the primary e+- in the tracker
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