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The general picture
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Anomalies in the details
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Anomalies in the details
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Anomalies in the details

Flux x E27(m™2sr's™' GeV'’)
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Anomalies in the details




Anomalies in the details
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CR spectrum at Earth =

Acceleration at Transport across
the Sources our Galaxy



CR production up to high energies



CR production up to high energies
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CR production up to high energies
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CR production up to high energies
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Transport in the Galaxy




Gyro-motion of charged particles
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A little complication: magnetic bottles
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What is CR diffusion?

—

We call “CR diffusion” the random motion resulting from the scattering of
charged particles against turbulent magnetic fluctuations.



Pitch-angle scattering on B-fluctuactions
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Generation of turbulence



Generation of turbulence in ISM
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Generation of turbulence in ISM
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Turbulent cascade In the inertial range
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Turbulent cascade In the inertial range




Turbulent cascade in the inertial range




Turbulent cascade In the inertial range
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MHD decomposition along the cascade

Magnetized medium

MHD equations
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MHD decomposition along the cascade
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Distribution of the turbulent power
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From turbulence to CR diffusion
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Damping of turbulence
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Damping of turbulence
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developing cascade
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Damping of turbulence
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Conclusion...

Cosmic-ray phenomenology



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

Ottavio Fornieri - Science Fair 2023



CR production up to high energies
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CR production up to high energies
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CR production up to high energies
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Resulting CR spectrum

CR flux at
Earth
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Resulting CR spectrum
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Resulting CR spectrum
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# Collisions: 0




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
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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

CR T

- rY X — — o,
. Emax E
7 — Yy 7’ — Yy Eq = J dE E - <
Al P 41 L?-T
71_() N }/}/ min
) E
$ L]/ — EﬂU.X . 47Td ?
W(>10E)) W(>E)
L(ZE)~ny-— — =y ———
tpp—n” 1.6 - 108yr <Cm )
Ny

—1 -1
_ W(210E) W,(210E) N Mo 3 G S
DR = = -ng ~ 1.8 10 — erg - cm
Virossed M, 1.5 10%%erg - s~1 10°M |




Inefficiency of Alfvéen modes
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Inefficiency of Alfvéen modes
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Inefficiency of Alfvéen modes
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Resulting CR diffusivity
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