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Possible explanations

4 N
(1) Injection source spectrum (Biermann+ 2010; Ohira+ 201 I;Yuan+ 201 I; Ptuskin+ 201 3)

(2) Propagation effect (Tomassetti 2012; Blasi+ 2012; Evoli & Yan 2014)
(3) Nearby sources (Thoudam & Horandel 2012, 201 3; Erlykin & Wolfendale 2012; Bernard+ 2012)
(4) Re-acceleration effect (Thoudam & Horandel, 2014,A&A, in press, arXiv:1404.3630)
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The re-=acceleration model

Wandel 1988
Berezhko+ 2003
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The propagation equation
(arXiv:1404.3630)

V- (DVN) — |nvo + €| 0(2)N + |Esp™° fp du Nwu*"'6(z) = —06(z)
| P B

0

Diffusion Loss: Inelastic Re-acceleration Source
(D=p°) * _ Qocpd
| ' Re-acceleration g=nWv

*N(p): Cosmic-ray density; p=> Momentum
*Propagation parameters: (Do, pPo a)
*Re-acceleration parameters: (N, s)

*Source parameters: (g, )
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Re-acceleration effect on the

E265 Intensity (arbitrary units)
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Re-acceleration & propagation parameters

Boron-to-Carbon ratio
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Results: Carbon, Oxygen & Boron spectra
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where f’s are in units of 10°! ergs
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Results: Protons, Helium & Iron spectra
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Results: Protons, Helium & Iron spectra
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Results: Protons, Helium & Iron spectra
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Summary

® The cosmic-ray spectral anomaly at GeV-TeV energies can be
due to re-acceleration by weak shocks associated with old
supernova remnants in the Galaxy

® This model predicts a mass dependent spectral hardening which
can be checked by sensitive measurements of heavier species

Thank you for your attention :)
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