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ORIGIN OF PROTON & LIGHT NUCLE!I FLUX DEVIATION

Proton and light nuclei fluxes measured by AMS show a deviation
from a single power law above 200 GV
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This observation may require modification of cosmic ray transport models
or the inclusion of local sources of high rigidity events
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ANALYSIS OF THE ANISOTROPY

Measurement of the cosmic ray fluxes as function of the
arrival direction in Galactic Coordinates:
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SPHERICAL HARMONIC EXPANSION OF CR FLUXES

The directional dependence of the CR flux is described in terms of
an expansion in spherical harmonics
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AMS SKY COVERAGE
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PROTON ANISOTROPY

The arrival directions of proton events collected in the first 9 years are
compared to the expected map for an isotropic flux in Galactic coordinates

Selected events are grouped into 9 cumulative rigidity ranges with
R > 18, 30, 45, 80, 150, 200, 300, 500 and 1000 GV
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PROTON ANISOTROPY: DETECTOR EFFICIENCIES

Computation of the isotropic map requires detailed understanding of
detector effects at different geographical locations
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PROTON ANISOTROPY: DiPoLE COMPONENTS

Galactic Coordinates
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PROTON ANISOTROPY: UNCERTAINTIES

The measurement of the proton anisotropy requires a
knowledge of the detector effects at the permille level

The analysis is dominated by statistics for R > 70 GV
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PROTON ANISOTROPY: DipoLE UPPER LIMITS

Upper limits are set for each rigidity range

Amplitude of the dipole anisotropy on protons
for R > 200 GV (2.2x10° events)
6 < 0.32% at the 95% C.I.
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HELIUM ANISOTROPY

The arrival directions of helium events collected in the first 9 years are
compared to the expected map for an isotropic flux in Galactic coordinates

Selected events are grouped into 9 cumulative rigidity ranges with
R > 18, 30, 45, 80, 150, 200, 300, 500 and 1000 GV

1.2 x 108 helium events Isotropic map
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HELIUM ANISOTROPY: DETECTOR EFFICIENCIES

Computation of the isotropic map requires detailed understanding of
detector effects at different geographical locations
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» Reduced amplitude of the geographical
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HELIUM ANISOTROPY: DiPOLE COMPONENTS

Galactic Coordinates
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HELIUM ANISOTROPY: DipoLE UPPER LIMITS

Upper limits are set for each rigidity range

Amplitude of the dipole anisotropy on helium
for R > 200 GV (2.4x10° events)
6 < 0.32% at the 95% C.I.
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CARBON & OXYGEN ANISOTROPY: DipoLE UPPER LIMITS

Similar analysis applied to the carbon and oxygen samples
collected in the first 9 years
Carbon and oxygen results are consistent with isotropy
Upper limits are set for each rigidity range and particle species
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SUMMARY

1.

The precise measurements performed by AMS on proton and light
nuclei fluxes show unexpected features that challenge the
traditional paradigm of cosmic rays

The study of the directionality of cosmic rays, i.e. the.
anisotropy, provides‘complementary information to‘the spectra
and may help to understand the origin of these features

A measurement of the anisotropy in thesafi j:JJ J lirect ions of
cosmic ray protons, helium, carbon and*o*_ - o
performed in galactic coordinatess

» No deviation from isotropy has *been observed and upper limits
to the dipole amplitude have been established

AMS is a unique experiment to perform anisotropy measurements
on the individual species of the galactic cosmic rays
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