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AMS-02 is a large-acceptance high-energy magnetic spectrometer capable of measure accurately
particles in the GeV-TeV energy range.Since 2011 May 19" AMS-02 has been operating on the International
Space Station (ISS). AMS recorded >200 billion CR triggers in ~11 years of operation.
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AMS is expected to take data during the 't..
whole ISS lifetime (through 2030)
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The third Group of Cosmic Rays:
Nitrogen, Sodium and Aluminum nuclei
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Particles and nuclei are
defined by their charge
(Z) and energy (E ~ P)

Both quantities are
measured redundantly
and independently by
the Tracker, TOF, RICH
and/or ECAL
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AMS Nitrogen Spectrum
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Detailed characterization of the Nitrogen energy spectrum with AMS

Nitrogen spectrum: ®y5(R) « RY with spectral index ¥ (R) which depends on rigidity R
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The third group of cosmic rays: Nitrogen
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The class of light primary
cosmic rays
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Nitrogen belong to a
third class of cosmic rays
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AMS has accurately determined the secondary and primary fraction
of the Nitrogen energy spectrum as functlon of energy
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The Nitrogen spectrum @, is well described by the weighted sum of
a primary component CDﬁ X @, and a secondary component d),f, X Pp 9



AMS Sodium Spectrum
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AMS Aluminum Spectrum
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Detailed characterization of the Na and Al energy spectra with AMS
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The third group of cosmic rays

The group of
| o He/140 o Nex1.2 o N/.1 | primary cosmic rays
has two classes:
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The group of secondary
L ] cosmic rays has also two
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AMS has accurately determined the secondary and primary fraction
of the Sodium and Aluminum energy spectra as function of energy
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The Sodium spectrum @, and the Aluminum spectrum ®,; are well described by the
weighted sum of a primary component d))’; x Pg; and a secondary component CD)S( X Pf
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Determination of relative abundance ratios at the source

The observation that N, Na, and Al spectra can be fit over wide a rigidity range as simple
linear combinations of primary and secondary spectra over a wide energy range is an
unexpected result.

This permits the determination of the d>ﬁ/<l>0, df,/Dg; and Pf;/Dg; abundance ratios at
the source without the need to consider the Galactic propagation of cosmic rays.
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Conclusion

The latest AMS measurements of the N, Na and Al spectra with 10-year data were presented.

The unprecedented accuracy of the AMS data is revealing unexpected features in cosmic-ray
spectra:

=+ N, Na, and Al spectra belong to their own group of cosmic rays, distinctly different from
T the primary-and the secondary groups.

.= * N, Na, and Al spectra are well described as linear combinations of primary and secondary
iy spectra over a wide energy range.




