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itellite & launch
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Power On: June 21st 2006, 0300 UTC.
Detectors operated as expected after
launch
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Thanks to the PAMELA
orbit we are able to
measure different particle
and antiparticle families.
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PAMELA Science checklist

Provide new high precision data about
CR primary and secondary fluxes, to
constrain on current acceleration and
diffusion models of cosmic rays in the

Galaxy;
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PAMELA Electron (e) flux
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PAMELA Galactic H & He
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PAMELA Li & Be Isotopes
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Time dependance of the proton flux
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During 2012 May 17th event PAMELA
observed 2 energy components with
different pitch angle distribution:
e High rigidity component
consistent with NM where particles

are field aligned -> Beam width ~40-
60° (not scattered)

 Low rigidity component shows
si%raig‘icant scattering for pitch angles

For both populations to arrive at
Earth simultaneously and soon after
onset of the event (~ 8 minutes) the
scattering must take place locally

Adriani et al., ApJL 801 (2015) L3




Under cut-off (anti)particles
Thanks to the semi-polar (70 de o
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spectra and particle composition
measurements in different regions praton’
of the terrestrial magnetosphere. "

Clear separation of the trapped,
untrapped and semi-trapped
components in the lower
magnetosphere and SAA.
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Antiproton trapped in the SAA
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Antiproton trapped in the SAA
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Geomagnetically trapped and albedo protons
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Geomagnetically trapped and albedo protons
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Conclusions

With PAMELA we are entered in the new era of precision measurements of
(anti)particle fluxes in CR.
PAMELA has been in orbit and studying cosmic rays for almost 9 ?/ears. Its operation

time will continue until end 2015, possibly until end of current so

ar cycle.

What has been done:

Antiproton energy spectrum and ratio - Measured up to ~300 GeV. No significant deviations from
secondary production expectations.

High energy positron fraction (>10 GeV) - Measured up to ~300 GeV. Increases significantly
(and unexpectedly!) with energy. - Primary source?

Positron flux -> Consistent with a new primary source.
Anisotropy studies: no evidence of anisotropy.
AntiHe/He ratio: broader energy range ever achieved.

H and He absolute fluxes - Measured up to ~1.2 TV. Complex spectral structures observed
(spectral hardening at ~200 GV).

H and He isotope fluxes and ratio -> most complete measurements so far.

Electron (e-) absolute flux -> Measured up to ~600 GeV. Possible deviations from standard
scenario, not inconsistent with an additional electron component.

B/C ratio and absolute fluxes up to 100 GeV/n.
Solar physics: measurement of modulated fluxes and solar-flare particle spectra

Physics of the magnetosphere: first measurement of trapped antiproton flux and detailed
measurement of trapped proton flux.

Other studies and forthcoming results: Primary and secondary-nuclei abundance (up
to Oxygen), Solar modulation (long-term flux variation and charge-dependent
effects), Solar events: several new events under study.
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