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How does SOLAR ACTIVITY influence COSMIC RAYS?
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AMS was installed on the ISS in May 2011
It will continue through the lifetime of ISS
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>140 billion charged cosmic rays have been measured in 8 years .



AMS-02 objectives

measurement of charged particles for:

Primordial antimatter Dark matter search Cosmic ray
search with sensitivity in antimatter channels composition and
of 10°° (e.g. antiprotons...) spectra analysis




AMS-02 apparatus

Transition Radiation Detector
(TRD) Time of Flight
Identify e*, e

Silicon Tracker
Z, PorR=P/Z

I ¢ x

Ring Imaging Cherenkov
(RICH)
Electromagnetic Calorimeter Z E
(ECAL)
Eofe*, e

Zand P, E orR are
measured independently by Tracker,
ECAL, TOF and RICH



AMS-02 parhcle |denhf|cahon

CHARGE SIGN

matter to anti-matter
separation

e/p SEPARATION
AT THE 106 LEVEL

combining TRD,
TRACKER and ECAL
measurements

HIGH ENERGY

identification up to TeV
energy region

NUCLEI
MEASUREMENTS

Z redundant measurements to
evaluate fragmentation along
the detector




AMS has seven instruments which independently measure charge
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AMS-02

an high statistics precision, multipurpose spectrometer

WIDE LARGE LONG
ENERGY RANGE ACCEPTANCE EXPOSURE TIME
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AMS-02 during Solar Cycle 24

Smoothed Monthly SSN He Flux [GV s st m*]!  p Flux [GV s sr m*]"
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p/He

AMS-02 p/He ratio
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the p/He flux ratio has
a long-term decrease
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Differences in p and He
diffusion coefficients
Differences in the local
interstellar spectra of p
and He

3He and “He isotopic
composition
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AMS-02 p/He ratio
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IDENTICALLY DAILY time variation of the p, He fluxes
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positron flux (m?sr' s GeV)

AMS-02 electron and positron fluxes
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AMS-02 e™ /e ratio
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AMS-02 e™ /e ratio

Midpoint of the transition
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Amplitude of the transition
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DURATION of transition is energy

independent
The ratio exhibits a SMOOTH
TRANSITION over 83030 DAYS from

one value to another

MIDPOINT (t,,) and
AMPLITUDE (C) of the transition

are energy dependent
Midpoint shift of 260£30 days

t., = 01/July/2013, time of the solar
magnetic field reversal

C consistent with O for E > 20 GeV
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AMS-02 measured

p, He, e*, e monthly fluxes
during Solar Cycle 24

(ascending phase, its maximum and toward its minimum)

PhysRevlett.121.051101 PhysRevlett.121.051102
(p and He) (e and e*)

Editors’ suggestion
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PhysRevlett.121.051101 (p and He)

FLUX RATIO (p/He)

above 3 GV is time independent
below 3 GV has long-term decrease
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PhysRevlett.121.051102 (e- and e*)

FIRST accurate measurement of

Ohbservat

e e R e o e b e both e- and e* fluxes over time

SHORT-TERM STRUCTURES

coincident in both fluxes and are not
visible in the e*/e™ flux ratio

FLUX RATIO (e*/e)

smooth transition over 830130 days

midpoint of the transition shows an energy
dependent delay relative to the reversal and
changes by 260%30 days from 1 to 6 GeV.
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Solar physics over a complete 11-year solar cycle
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Solar physics over a complete 11-year solar cycle

Carbon
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The maximum and minimum fluxes differ by a factor of ~3

What is the largest difference over a solar cycle?
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AMS is measuring solar effects for all nuclei,

particle and anti-particle fluxes

in the present and next solar cycle
Refer to the AMS forthcoming publication in PRL
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