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OUTLINE

1. Motivation
2. An astrophysical model to explain the “ankle”
3. Application to StarBurst Galaxies.

4. Future perspectives




(AR
Q.m‘& .
—é Eqnkie = (5.08 £0.06 +0.8) EeV
o
>
[ 1037»
~ Eg=(39+2+8) EeV
5 El/2=(23:t1:|:4)EeV
o
S8} ® Auger (ICRC 2017)

17.5 18.0 18.5 19.0 19.5 20.0

1g(E/eV)

£ | :

e | ]

S sof 1

U |

3 |

: ]

2 |

_ — eosthe | O

. Sibyll2.3 10F ]

600:—,"’ Preliminary - QGSJetll-04 i 5
170 175 180 185 19.0 195 20.0 170 175 180 185 19.0 19.5 20.0

Ig(E/eV) Ig(E/eV)




MOTIVATION
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POSSIBLE EXPLANATION OF THE ANKLE FEATURE

d If we assume only proton spectrum — feature of the propagation;

4 Transition point between galactic and extragalactic cosmic rays;
d  Two extragalactic components;

d  Source mechanism;




A BENCHMARK MODEL

source environment EBL/CMB detection

Consider a system in which the accelerator (also referred to as the source) 1s embedded 1n an
environment in which the cosmic rays are confined for some time by magnetic fields while
interacting with the ambient radiation field.

M.Unger, G. Farrar, L. Anchordoqui, arXiv:1505.02153v2




~ ABENCHMARK MODEL

o A The lower the energy, the more time the nuclei have to interact before
o | escaping, leading to a hardening of the spectrum and lightening of the
: composition of nuclei escaping the region surrounding the source.
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(a) Flux at Earth (b) Composition at Earth




APPLICATION TO STARBURST GALAXIES
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Source propagation in a Starburst galaxy:
o Taking M82 as reference scenario;

[ Detailed treatment of diffusive and advective processes;
[ The photon field can be represented by two black bodies;
I Spallation processes are neglected

E.Peretti, P.Blasi, FAharonian, G.Morlino. arXiv:1812.01996v2




APPLICATION TO STARBURST GALAXIES

Interaction length vs Energy Interaction length vs Energy for M82
] 010 Legenda Legenda
= —— pOPT+R = — D
3 He OPT+IR S He
= N OPT+IR = -
o 10 Si OPT+IR @ 2
£ — E Fe
£ \ Fe OPT+IR = = = =  Advection
107 Bt kXN T 0 i e
(A NN NN NN NNNNRNDRN.]
107
1 NN N A0 e\ N A N
10°
104 : ........................
| L —
10° :
e
10?
16 18 19 20 21 22 21 22
Escaping fluxes log10(E)(eV]
= =40% -
3 C s F
R T [
w 1 .
g [
] < b
2 %
o |
o
w
10% |
10% |

20.5
log10(E)[eV]




IMPROVEMENTS AND FUTURE PERSPECTIVES

4 Source model propagation in a Starburst Galaxy : M82;

[ Exploring the parameter space in order to describe data above the ankle;
[ Cosmogenic and source neutrino fluxes for each configuration;

[ Including galactic component;

[ Including spallation process;
d Finding a good agreement for mass composition data.
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