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AMS is a TeV precision magnetic spectrometer in space
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Origin and Propagation of Cosmic Rays

New sources: pulsar, ...

Supernovae

Primary
p,He, C, 0O

Interstellar
medium

Dark Matter
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Before being detected by AMS,
All the galactic cosmic rays propagate in the solar system (heliosphere)



Solar Modulation of Cosmic Rays

Cosmic rays (high energy) =

Cosmic ray intensity at low
energies is modulated by the
Sun through the influence of

magnetic field and solar wind. :
Solar System

AMS continuously measures
cosmic ray fluxes of different
species (matter and antimatter),
A . : N
with high precision and time A

granularity. o
Cosmic rays (low energy)




Long Term Variation: Solar Cycle

The most significant long-term scale variation of
cosmic rays is related to the 11-year solar cycle.

Sunspot activity is extensively recorded since 1755
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Electron Flux

The time-dependent behavior of the
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and daily proton over 12.5 years

and @,, is distinctly different
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Non recurrent variations of Electron and Proton Fluxes
2011 2015 2017
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Recurrent variations of Electron and Proton Fluxes: Periodicities

The rigidity dependence of the electron periodicities is different from that of protons

Second half of 2011
b) proton

Normalized Power

Normalized Power

a) electron
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In the second half of 2011
the strength of the 27-day
period of electrons is
greater than that of
protons.

In the first half of 2017 the
strength of the 27-day
period of electrons is less
than that of protons.
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Electron Flux [m2sris1GV1]

New hysteresis between electron and proton
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Electron Flux [m2sris1GV1]

New Hysteresis between electron and proton
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Daily positron extending to November 2023

New data
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Linear relationship between positron and proton fluxes

Different mass, same charge
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Linear relation between ® .+ and ®,,

To compare the long-term variations of the proton and positron fluxes a linear relation between
the relative variations of the fluxes is studied: ®,+—(®,+)  ®,—(Pp)

(d)e"') B <CDP>

Below 7 GV, the positron flux is more modulated than the proton flux
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Hysteresis between positron and electron fluxes

Same mass, opposite charge
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Summary of daily electron and positron fluxes

Electron vs Proton
Opposite charge
Complex Hysteresis
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Daily fluxes over a 22-year solar cycle
2025 025

We are approaching
the next solar
magnetic field reversal
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By 2030, AMS will cover
nearly a complete 22-year

solar cycle
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AMS is a unique experiment to carry out precise studies on the time variability of
the individual species in cosmic rays

By 2030, AMS will cover a complete 22-year solar cycles, and more
unexpected r&u?s are yet to come




