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Exposure

• The positron flux shows an excess
above 25 GeV not consistent with only
secondary production

• The excess is consistent with a source
term with an energy cutoff ~800 GeV

• There are two main proposed
explanations for the source term:
dark matter and astrophysical
sources

• The electron flux shows an excess
above 42 GeV not consistent with low
energy trends

• The flux does not have an energy
cutoff below 1.9 TeV

• The electron spectrum has a
contribution from a positron-like
source term

In both cases, the existence of nearby sources of cosmic 
rays may induce some degree of anisotropy. Thus, the 

measurement of the anisotropy is a complementary study to 
characterize the observed spectral features and may help to 

understand their origin

• A spherical harmonic expansion in terms of
multipolar coefficients, 𝒂𝒍𝒎 , is used to
describe the directional dependence of the
flux

• The large scale anisotropy can be described
at first order (l = 1) by a dipole and its
projection onto three orthogonal directions
(EW, NS, FB)

The analysis of anisotropies in a sample is performed by comparing the observed 
distribution of arrival directions in galactic coordinates with a reference map that 

represents the response of the detector to an isotropic flux

• All the results are presented in galactic
coordinates

• Galactic coordinates are defined by 3
directions:
1) North South (NS): perpendicular to
the galactic plane
2) Forward-Backward (FB): pointing to
the galactic center
3) East-West (EW): it is contained into
the galactic plane and completes the
right-handed coordinate system

Selection

Results

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 𝜹 < 1.50% and 𝜹 < 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

Galactic Coordinates

Positrons

The arrival directions of selected positrons for the first 10 
years of data taking are compared to the expected map for 

an isotropic flux

• Positron dipole components are consistent with
isotropy for all energy ranges

• Limit to the dipole amplitude at the 95% C.I. of
1.5% is obtained for energies 16 < E < 500 GeV

Positron Map
16	<	E <	500	GeV

Isotropic Map Upper LimitsDipole Amplitude
1.7×𝟏𝟎𝟓 events

• Positrons and electrons are separated from protons with a selection
based on a cut on the ECAL estimator and a template fit to the TRD
response

• For the anisotropy analysis, selected events are grouped into 5
cumulative energy ranges:
E > 16, 25, 40, 65 and 100 GeV

• Results are presented for 10 years of data taking

Dipole Components

Electrons

The arrival directions of selected electrons for the first 10 
years of data taking are compared to the expected map for 

an isotropic flux

• Electron dipole components are consistent with
isotropy for all energy ranges

• Limit to the dipole amplitude at the 95% C.I. of
0.33% is obtained for energies 16 < E < 500 GeV

Electron Map
16	<	E <	500	GeV

Isotropic Map Upper LimitsDipole Amplitude
2.5×𝟏𝟎𝟔 events
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