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Motivation: Proton and Light Nuclei Fluxes

Protons and light primary nuclei are originated and accelerated in SNR. Then they
travel through space and, finally, arrive to the Earth
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Motivation: Proton and Light Nuclei Fluxes

The proton and light primary nuclei fluxes progressively deviate from a
single power law above 200 GV
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= These observations require the modification of cosmic rays transport models or
the inclusion of nearby sources of high rigidity events
= The existence of nearby sources of cosmic rays may induce some degree of
anisotropy in the high rigidity sample
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Coordinate System of Analysis

Galactic Coordinates
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Expansion of the CRs Flux
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Exposure of AMS-02
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Proton Anisotropy

The arrival directions of proton events are compared to the expected map
for an isotropic flux in galactic coordinates

1.40x 108 protons Isotropic map
R>18 GV
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For the anisotropy analysis, selected events are grouped in 9 cumulative rigidity ranges:
Rin > 18, 30, 45, 80, 150, 200, 300, 500 and 1000 GV
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Proton Anisotropy: Detector Efficiencies

' Computation of isotropic map requires detailed understanding of detector
eff|C|enC|es at different geographlcal Iocatlons
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Proton Anisotropy: Dipole Components
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Proton dipole components in galactic
coordinates are consistent with
isotropy
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Proton Anisotropy: Oy and dy;,

Results are consistent with isotropy and upper limits to the
dipole amplitude are established
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Helium Anisotropy

The arrival directions of helium events are compared to the expected map
for an isotropic flux in galactic coordinates

1.24x108 helium Isotropic map
\R> 18 GV \
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Helium Anisotropy: Detector Efficiencies

Computation of isotropic map requires detailed understanding of detector
efficiencies at different geographical locations
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Helium Anisotropy: Oy and Oy

Dipole amplitude
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Results are consistent with isotropy and upper limits to the
dipole amplitude are established

—~10'E
® Measured dipole amplitude 6 : ® Dipole amplitude U.L. (95% C.l.)
[ 68.3 % C.L. Isotropic exp. (stat.+sys.) X = [ 68.3 % C.l. Isotropic exp. (stat.+sys.)
95.4 % C.l. Isotropic exp. (stat.+sys.) 8 i 95.4 % C.I. Isotropic exp. (stat.+sys.)
------ Isotropic exp. value (stat.) ~ «ene |SOtropic exp. value (stat.)
Isotropic exp. value (stat.+sys.) ; 102 E Isotropic exp. value (stat.+sys.)
o <
°
=
g
® 10°
2
2
AMS 10 years preliminary data 8 AMS 10 years preliminary data
Refer to the upcoming AMS publication Refer to the upcoming AMS publication
I L L0l L LLLl L L.l L LLLL 10_4| L L0 1 LLLl 1 L4l L L1111l
10 10 . .10 10 10 . 100
Minimum Rigidity [GV] Minimum Rigidity [GV]
8y =0.17% (R > 200 GV) 8y = 0.30% at the 95% C.lI.

2.54x10° helium events (R>200GV)

(R > 200 GV)

28-07-2022 M. Molero - 27th ECRS 13



Carbon and Oxygen Anisotropy: Oy

= Similar analysis is applied to carbon and oxygen samples
= Results are consistent with isotropy and upper limits to the dipole
amplitude are established
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Conclusions

AMS measurements have shown new features in the proton and light primary
nuclei fluxes that challenge the traditional models

= The study of the directionality of the cosmic rays provides additional
information to the rigidity dependence of the fluxes and, in particular, it may
help to understand the origin of the observations

= A measurement of the anisotropy in the arrival directions of proton, helium,
carbon and oxygen in galactic coordinates has been performed

= AMS measurements on the dipole components for rigidities R > 200 GV are
consistent with isotropy and upper limits to the dipole amplitude at the 95% C.I.
are obtained:
- Proton: §y;, = 0.30%

- Helium: éy;, = 0.30%
- Carbon: 8y, = 1.41%
- Oxygen: 6y, = 1.73%
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