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ACCELERATION EVIDENCES: X—rays
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Discontinuity and Blast Wave
- compression ratio
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ACCELERATION &VIDENCES: Gamma—rays

LINEAR DSA
* Injection spectrum:
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ACCELERATION EVIDENCES: Gamma-—rays
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CHALLENGES FROM Garrma-ra/s
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CHALLENGES FROM Gamma—rays

Cardillo et al. 2014
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CHALLENGE
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Young . - Middle-aged:

- Low-density medium . * High-density medium

e p=2,2-2,4 > No concawty" TN 2, 6<p<3

* No obvious Pevatrons « “Neshope for Pevatrons !



CHALLENGES FROM Gamma-rays

] Y, Prot%ns
' el R=1/30yrs Siioh
THE HIGHEST ENERGIES ARE Overall

REACHED AT EARLY TIMES

IN FACT THE RELEVANT EPOCH
FOR COPIOUS PARTICLES
ACCELERATION AT PEV ENERGIES E, = 1PeV
WOULD BE ~50 YEARS £ = 11%

t,=85yrs
v,=15.700 km/s

= NEUTRAL RETURN FLUX (Blasi 2012, Morlinb 201

= STEEPER INJECTION INDEX DUE TO A LOWE‘\DIFFUSION ENERGY

DEPENDENCE (Blasi 2012)
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CHALLENGES BY PARTICLES
Proton & Helium spectral hardening

Helium flux

Proton flux . .
Comparison with past measurements

Comparison with past measurements
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POSSIBLE SOLUT IO‘N( a 012, Neronov 2012) &
—> change in the propagatlon regimemslue to different kinds of turbulence

OPEN ISSUE
—> why is there a difference between protons and hekum?



CHALLENGES BY PARTICLES
Transition Problem

Cardillo, ‘Ama’r'o & Blasi 2015
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SUMMARY

TN SPTTE OF THE AMOUNT OF DATHA FROM GAMMA-
RAYS AND FROM PARTICLE DETECTORS, i
CR ORIGIN IS srzz.z. AN o/va/zA/é zssae

> Very hard to find Pevatron

> Ambiguity between acceleration and | reacceleratlon in the mlddle |
aged SNRs | |

> Inconsistence between theory and data
“PMlmgansistence between instrument results -

: atlon of gamma- ray mstruments exspemally

> > Deeper understanding OPe
transport mechanisms
- Need to focus on instrument systematics

gceleration and






