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The general picture
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Anomalies in the detalls
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Why studying CR physics?

Propagation through ISM plasma




Particle motion in magnetic fields



Gyro-motion of charged particles

Ottavio Fornieri - Science Fair 2022



Magnetic bottles

2 _ .2 2
— 2

Yo = VioT VLo Vo 2
= v”2 +vi B vz B(2)

1
A(v)) = viy(By—B(@) - =

Ottavio Fornieri - Science Fair 2022

N\

0p)



Pitch-angle scattering on B-fluctuactions
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Properties of turbulence



Turbulent cascade in the inertial range
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Turbulent cascade in the inertial range
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Turbulent cascade in the inertial range

Kolmogorov’s approach

Ottavio Fornieri - Science Fair 2022



From turbulence to CR diffusion
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MHD decomposition

Magnetized medium

MHD equations

ou = plasma displacement
k = wave vector of the fluctuation




Damping of the fast modes
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Damping of the fast modes
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Distribution of the turbulent power
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Conclusion...

Cosmic-ray phenomenology



Resulting CR diffusivity
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Resulting CR diffusivity
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Take-home message

Accurate measurements
require detailed knowledge of
the microphysics of CR
transport in our Galaxy.




Backup slides
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Why studying CR physics?
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Damping of the fast modes
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Inferred CR density from pion decay
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Inferred CR density from pion decay
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Inefficiency of Alfvéen modes
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