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Methodology Selection

Coordinate System of Analysis

Galactic Coordinates

All the results are presented in galactic
North-South dinat
direction coordinates

Galactic coordinates are defined by 3
directions:
1) North South (NS): perpendicular to

Positrons Electrons

ata

the galactic plane
2) Forward-Backward (FB): pointing to
i the galactic center
Solar System £ Galactic Center 3) East-West (EW): it 1s contained into
: the galactic plane and completes the
right-handed coordinate system
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Results

Positrons Electrons

The arrival directions of selected positrons for the first 10 The arrival directions of selected electrons for the first 10
years of data taking are compared to the expected map for years of data taking are compared to the expected map for
] an isotropic flux E| M an isotropic flux
Positron Map Isotropic Map Dipole Amplitude Upper Limits ectron Map Isotropic Map
16 < E< 500 GeV - 16 < E <500 GeV ]
= R 1.7x10° events JR—— == WSS 2.5X10° events
F A v Y R GSI?S‘ZC.L?IISL::;:i-c-e(xg: ;s‘t:a.t..lsys.) /’l :i o>

95.4 % C.L. Isotropic exp. (stat.+sys.)
Isotropic exp. value (stat.)
Isotropic exp. value (stat.+sys.)

Dipole Amplitude Upper Limits

® Measured dipole amplitude
68.3 % C.L. Isotropic exp. (stat.+sys.)
95.4 % C.L. Isotropic exp. (stat.+sys.)
Isotropic exp. value (stat.)
Isotropic exp. value (stat.+sys.)

Events/pixel Expected events/pixel E < 500 GeV

® Measured dipole amplitude
68.3 % C.L. Isotropic exp. (stat.+sys.)
95.4 % C.L. Isotropic exp. (stat.+sys.)
Isotropic exp. value (stat.)
Isotropic exp. value (stat.+sys.)

® Dipole amplitude U.L. (95% C.l.)
68.3 % C.L. Isotropic exp. (stat.+sys.)
95.4 % C.L. Isotropic exp. (stat.+sys.)
Isotropic exp. value (stat.)
Isotropic exp. value (stat.+sys.)

Dipole amplitude
Dipole amplitude

. 125.0 187.5 80 160 240
E < 500 GeV Events/pixel Expected events/pixel 3 E < 500 GeV

Dipole amplitude U.L. (95% C.l.)
Dipole amplitude U.L. (95% C.I.)

E < 500 GeV

. - 102 10 - 102 . B 102
Dl pole Com ponents Minimum Energy [GeV] Minimum Energy [GeV] DI pole Com pOnentS Minimum Energy [GeV]
AMS 10 years preliminary data AMS 10 years preliminary data

Refer to the upcoming AMS publication ' ‘ Refer to the upcoming AMS publication

10 10°
Minimum Energy [GeV]

Positron dipole components are consistent with Electron dipole components are consistent with

Data .05H Data . o

16 uncertainty (stat.) H 1o uncertainty (stat.) ° i 16 uncertainty (stat.) 16 uncertainty (stat.)

12 uncertainty (stat.+sys.) X E 1o uncertainty (stat.+sys.) lSOtrOpy fOI' all energy ranges 1o uncertainty (stat.+sys.) 1o uncertainty (stat.+sys.) lSOtrOpy for a'll energy ranges
26 uncertainty (stat.) H 20 uncertainty (stat.) 26 uncertainty (stat.) . 26 uncertainty (stat.)

22 uncartainy (sta.sys) qell 20 uncoriny Glatisye) Limit to the dipole amplitude at the 95% C.I of 20 uncerainy (sta sye) | 20 uncarany(ta a3 Limit to the dipole amplitude at the 95% C.I. of
Minimam Eney (6o 1.5% is obtained for energies 16 < £ < 500 GeV , Miimum Energy [GeV] 0.33% is obtained for energies 16 < £'< 500 GeV

E < 500 GeV
.
*

Data

16 uncertainty (stat.) ) 10 uncertainty (stat.)

16 uncertainty (stat.+sys.) 16 uncertainty (stat.+sys.)
26 uncertainty (stat.) . 20 uncertainty (stat.)

20 uncertainty (stat.+sys.) 20 uncertainty (stat.+sys.)

. 10? 102
Minimum Energy [GeV] Minimum Energy [GeV]

Conclusions

Measurement of the dipole anisotropy for the first 10 years of data taking in galactic coordinates for positrons and electrons have been performed by the Alpha
Magnetic Spectrometer (AMS-02)
No deviations with respect to isotropy have been found and limits to the dipole amplitude are established. In the lowest energy range, E,,,;;, = 16 GeV, the 95%

C.I. upper limit is 6 < 1.50% and 6 < 0.33% for positrons and electrons respectively
AMS will continue taking data until the end of the ISS (currently 2030). By that time, AMS measurement will be sensitive to the 1% positron anisotropy level
predicted by pulsar models reproducing the positron excess




