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e UHECR spectrum —
constraints on the emissivity of
the candidate sources.

* Propagation effects
— UHECRSs are coming from

nearby Universe.
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@ Studying the plausible UHECR sources in the nearby Universe in a transient scenario.



Combined fit using a complete catalogue of the nearby Universe

@ Catalogue of 400,000 galaxies ! in the nearby Universe (< 350 Mpc).
@ Assuming that UHECR production rate follows a tracer (SFRD or M, density).
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Contribution for each galaxy in a transient scenario

@ Each galaxy contributes with a number of bursts N given by:
With
N=Atr-k-s

. A * sis the tracer.
Equatorial coordinates

Equa7tsogial coordinates - Magnetic confinement in Virgo included

e At is the time spread

induced by magnetic
fields.
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Magnetic field and time spread

@ Magnetic fields contribute not only in deflection but also on time delays.
@ The time spread is computed assuming small-angle scattering:
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Propagation in galaxy clusters

@ Galaxy clusters — how do they affect UHECR propagation? In 2:
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Exploring the plausible range of k

Scan over a range of k to reproduce the observed sky map.

Flux Map, ®(logio(E/eV) >19.6) — W =20° Flux Map, ®(logyo(E/eV) >19.6) — W =20°
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* low value of k (3- 107" M51 yr ) * high value of k (1 - 1073 M51 yr):
filter the nearby sources. contribution from nearby sources.
» Sky map dominated by sources at * Sky map dominated by the Andromeda
distances > 10 Mpc. Galaxy (not seen in data).
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@ The best map is obtained for a value of k =1 -107'° M51 yr!

@ A range of K is plausible for matching the observations.
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Constraints on UHECR sources

@ The experimental

skymaps constrains

10712 the burst rate.
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nstraints on UHECR sources
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nstraints on UHECR sources

Rate of bursts per stellar mass [Mg! yr=1])
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Constraints on UHECR sources

Thanks for your attention!
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Including coherent deflection

Flux Map, ®(log,o(EfeV) >19.6) — W= 20"

¢ GMF model: JF12;

* Force-brutal backtracking
accounting for (de)magnification
effects (agreeing with
Farrar-Sutherland JCAP 05 (2019)
004)

* Fraction of He from < 5 Mpc
10000 20000 30000 40000 50000 .
Flux [a.u.] sources such as 3% of He in total
(up to 10%, depending on hadronic
interaction model, in the latest

Auger report at this conference)



Including coherent deflection

Flux Map, ®(logio(E/eV) >19.6) —W=20°

* GMF model: JF12;

 Force-brutal backtracking
accounting for (de)magnification
effects (agreeing with
Farrar-Sutherland JCAP 05 (2019)
004)

e No Helium.
1000 2000 3000
Flux [a.u.]
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Magnetic fields and angular spread
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Chosen values of the magnetic fields

@ Galactic magnetic field: 1 uG (JF12), 1. = 100 pc (JF12), Ly.x = 10 kpc (size fo the
galaxy).

@ [ .ocal Sheet magnetic field: largely under-constrained. From MHD simulations
(Donnert et al. 2018) B ~ 2 — 10 nG, 4. = 10 kpc (Donnert et al. 2018), Lyjax = 1
Mpc (radius of the Local Group).
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Chosen values of the magnetic fields
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