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Motivation
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Motivation

Source
distribution

GeV energies

Fermi—LAT

Cross- Diffuse

sections emissions transport
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(Ackermann et al — 2016)
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Motivation

TeV energies
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e Relation between low
and high energies?

GeV energies

Fermi—LAT
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Stochastic source modelling

* Point sources with burst-like injection

) « Isotropic diffusion coefficient k (R)
Zmax

* Free escape boundary at +z,,,

* Analytic solution for isotropic CR density w

using mirror charges

oy (x,t,R)

K (R) -V (x,1,R) = S (x,1) Q (R)

Ot




Green’s function
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where 0 (R, t:t;) = 2 k (R) (t — t;)
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Radial average proton flux @ at 1 TV

Mean for 100 realisations
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Radial average proton flux @ at 1 TV
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adronic diffuse emissions J at 100 TeV

* Fast calculation using matrix
multiplications and linear
algebra packages

e Study deviations from smooth

source distribution

stochastically
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adronic diffuse emissions [ at 100 TeV

* 50 realisations like this one

* Median of maximum
deviation is 10.6%

e Can be attributed to young

sources within a few kpc
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adronic diffuse emissions [ at 100 TeV
4 v
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Deviations for a spiral model
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Deviations for a spiral model

Axi-symmetric model Spiral model
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Correlation of different energies

Jhigh = X - Jiow
Jiow = Jlow + AJ = Jhigh = X - Jiow + X - AJ = J_high + X -AJ




Correlation of different energies

Jhigh = X - Jiow
Jiow = Jlow + AJ = Jhigh = X - Jiow + X - AJ = J_high + X -AJ
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Correlation of different energies

Pixel

Calculate correlation
coefficient between

pixel values piow nign

for each of the 50
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Correlation of different energies
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Outlook

e Several source populations
 Time-dependent escape from sources (Blasi, Amato — 2012)
* More realisations through optimised computations

* Inclusion of other CR species

Extend CR transport model
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Outlook

e Several source populations
 Time-dependent escape from sources (Blasi, Amato — 2012)
* More realisations through optimised computations

* Inclusion of other CR species

Extend CR transport model

Thank youl!
Questions?
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Backup — Difference of mean to smooth
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