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| $emi how uneven is diffusion? Al

. ® diffusion on self-excited or ISM-cascade Alfven waves
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CR transporta—f =

anisotropic is diffusion?

: —> f| in MHD turbulence, assuming strong coupling with Alfvén waves
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| $oric -rich dwarf galaxies Al

10" M@ total mass, forming 1MQ® /yr of stars
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10" M@ total mass, forming 1MQ® /yr of stars
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10" M@ total mass, forming 1MQ® /yr of stars
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10" M@ total mass, forming 1MQ® /yr of stars
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10" M@ total mass, forming 1MQ® /yr of stars
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anisotropic
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isotropic

global radial CR gradients steeper than in the Milky Way, but only slightly sensitive to k value or degree of anisotropy (shallower if isotropic)

magnetic field still growing in the simulations
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|| $erc smic-ray radial gradient

few-GeV to TeV CR nuclei flux: Galactic profile at variance with transport models

importance of Bo and Alfvenic Mach number Ma
increased OB/B in spiral arms => smaller D, and larger D, ? large amount of dark gas?
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| $oi piral arm contrast Al

anisotropic

1sotropic

fewer gas spurs if K increases, even fewer if isotropic diffusion

more elongated/blobby CR spurs if anisotropic/isotropic, along star formation activity
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super-Alfvénic arm (tangled B, isotropic K ) vs interarm sub-Alfvénic (stiff B, anisotropic K)
~ yet same average spectrum ...

., outerarm

no clear contrast with SFR
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mirroring CR depression vs. .
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further complicated by hadronic and Coulomb collisions with ambient gas”
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Y-ray measurements of the local CR flux with height
1D curve advection+diffusion:H=4.5 + 0.2 kpc  Joubaud+20

]

AMS-02 2nd/lary spectra Weinrich+20
USINE modelling with advection+reaccel+diffusion or pure diffusion H =5 +3_; kpc
DRAGON modelling H = 7.5 +113_g95 kpc  de la Torre Luque+22
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CR activity scales with star-formation activity

traced by the FIR luminosity

calorimetric imit: Tresidence = Tpp
starburst galaxies = good calorimeters
Milky Way = leaking calorimeter

harder starburst galaxies but no spectral change over 2 decades in SFR

|
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CR activity scales with star-formation activity
traced by the FIR luminosity
calorimetric imit: Tresidence = Tpp
starburst galaxies = good calorimeters
Milky Way = leaking calorimeter

d small dependence on SN feedback
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ion impact on LYy-SFR relation?

need for much faster diffusion than estimated in the Milky Way or

uniform diffusion
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all Einjcr / Esn =10% per SN
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" e mic-ray suppression of star formation

R > 2 kpc:increased Pcr pressure => SFR suppressed by < 50%

R < 2 kpc:increased Pcr and Pg pressurse => SFR suppressed by > 2 because <B>x3 where ecr 2 2 eV/cm?3 suppressed SFR if slow/

not SN-induced turbulence, but role of increased fountains? gal. wind? anisotropic CR diffusion
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R > 2 kpc :increased Pcr pressure => SFR suppressed by < 50%

R < 2 kpc:increased Pcr and Pg pressurse => SFR suppressed by > 2 because <B>x3 where ecr 2 2 eV/cm3

not SN-induced turbulence, but role of increased fountains? gal. wind?
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how fast do GeV-TeV cosmic rays travel? At
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