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Introduction (Explanations)

* |nteraction changes in the multi-TeV region (exciuded by LHC)

 Change of the diffusion properties of charged CR . Ginzburg
and S.l.Syrovatskii 1964 , V.S.Ptuskin et al. 1993) (more on arXiv 1403.3380v2)

* Dominant contribution of one single nearby source xp.
Erlykin and A. W. Wolfendale 1997)
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Model of dominant source (vela SNR)
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Model of dominant source (vela SNR)
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Model of propagation (Motivations for Local MF)

llja Medan & Anderson 2019
arXiv 1901.07692
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Model of prOpagation (Motivations for Local MF)

A. J. van Marle, Z. Meliani, and A. Marcowith. arXiv 1509.00192
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Results (Proton flux on earth wall and source)
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Results (Light nuclei)
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(Heavy nuclei)
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Results (All particles)
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Neutrinos
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Introduction (Motivation)
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Introduction (Motivation)
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Introduction (Motivation)
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Introduction (Motivation)
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Introduction (Explanations)

® Decay of Dark Matter partiCIeS (V. Berezinsky, M. Kachelriess, A.Vilenkin
arXiv:9708217 )

e Cosmic ray interaction in the large halo of MW . m. Tayior, s.
Gabici, F. Aharonian arXiv:1403.3206)

e Interaction of cosmic rays injected by a young nearby
supernova with local bubble
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Results (Proton flux on earth wall and source)
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Results (neutrinos and gamma rays)
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Summary

* |n anisotropic diffusion model few sources contribute to CR
local flux above TeV,

e |ocal super Bubble effect on CR spectrum is important
* Flux reduction
* Reduce anisotropy
* Production of secondary neutrinos and gamma rays

e Studying the dependance on the properties of the bubble.
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Summary

Excess of gamma ray flux for E > 1 TeV outside the galactic
plane

Neutrino flux at E < 100 TeV should be galactic
Multi-messenger signal from a young nearby SNR.

Neutrino and Gamma ray flux could be explained by the
interaction of Vela CR with the Local Bubble.
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BACK UP
Model (construction)

e Magnetic field modelisation of the bubble :
K.J Anderson 2017
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BACK UP
Model (Construction)
Injection of cosmic rays from the source :

L. O. Drury, E. van der

dN - {Eﬁla if E < ZEbr Swaluw and O. Carroll
dE | " exp(—E/(ZEnax)), if E > ZEy. gme "

Flux computation :

F(E) = ¢/(4m)n(E)

Our model parameters

Source acceleration : Magnetic field configuration :
W 114
Ebr :Bl 1
12%
Emax :BZ b (I’ ’ Z)in,sh,out 2
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BACK UP
Model (Construction)

Ep. =1 Pev w  =1pc

Eopax =3 PeV Wi =3pc

p; =2 W2 =01 pc

b =209 | B Dinshou | — 0.4, 10,1 uG

Total luminosity = 3.7 x 1049 erg

Vela kinetic energy = 1.4 x 1050 €rg |. Sushch, B. Hnatyk and A. Neronov
arXiv1011.1177
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BACK UP

Anisotropic propagation motivation)

D(E) [cm?%/s]

E [eV]

G. Giacinti, M. Kachelriss, D. Semikoz 1710.08205

ASTROPHYSICS and PHYSICS of COSMIC RAYS 2019 27

Laon/PC

10*

10% |

100 |

Kraichnan s
Kolmogoroy s

10 107 107 0.01 0.1 1 10
B me/uG
&2
1o B/C w— o
584uG  + 2 X
5B uG = = ‘;(/

10'? 10" 10'® 10'® 10"
E [eV]

November 29, 2019



BACK UP
Galactic contribution (motivation)

-

cm © s 7). We employ a one-point photon Huctuation analysis to constrain the behavior ot d/V/dS
below the source detection threshold. Owerall the source count distribution is constrained over
three dccadcs in flux and found compatible with a broken power law with a break flux, Ss. in the
10 . 1.5 x 10_ll 2§ power-law indices below and above thebreal\ of

-

_range ph cm ™~ s 1 and po i
[as [1 GO 1.75] and a1 — 2.49 £ 0.12 respectively. Integration of dN/dS shows that point sources  §
7|?_‘ account for at least 86115% of the total extragalactic v-ray background. The simple form of the |
! derived source count distrlbutlon is consistent with a single population (i.e. blazars) dominating the
¢ source counts to the minimum flux explored by this analysis. We estimate the density of sources

A.Neronov, D.Semikoz, K.Ptitsyna arXiv 1611.06338v2
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