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ṗψi −

p

3
(∇ · v⃗)ψi

}
−

1

τf
ψi −

1

τr
ψi

Transport Physics

CR sources

Spatial diffusion

Diffusive reacceleration

Spatial convection

(Adiabatic) energy changes

Fragmentation reactions

Radioactive decay

Three-Dimensional Structure

Distribution of CR sources

Distribution of matter

Energy losses
Spallation
Secondary source

. . .



C
on
te
xt

CR Transport: Mathematical Description TeVPA 2023

Transport Equation
∂ψi

∂t
= q(r⃗, p) + ∇ · D∇ψi +

∂

∂p
p
2
Dpp

∂

∂p

1

p2
ψi − ∇ · v⃗ψi −

∂

∂p

{
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Observation

IC (mostly) subdominant

But: source localisation
vs. resolution

Near-source transport

Source leakage?
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A New Gas Distribution TeVPA 2023

New approach (Aachen)

Bayesian variational
inference

Different rotation curves

Correlation of structures

Use of nifty5

Gas Model by Aachen Group

(Mertsch and Vittino (2021); Mertsch and Phan (2023))
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