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Fermi LAT
30 MeV to 300 GeV

+ many sources !
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& e-spectrum & total B field
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o ocal CR nuclei £

&) < 0.5 kpcscale CR spectrum consistent with our
local knowledge of e and nuclei

spectra (and solar demodulation)

&) < 20% variations inside the Gould Belt
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no apparent spectral change = on average, uniform penetration to

o the denser HI/H; dark phase
«  thevery dense CO cores
» down to pc scale, at the current precision

CO-bright H2 phase
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consistent with LIS spectrum
comparable in clouds
with 103 < M < 8 10° Mo

little arm/interarm contrast
=> loose coupling with the
kpc-scale surface density of gas

or star formation

outer arm
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shallow gradient in the outer Galaxy

too shallow even for a large halo size

large amounts of missing gas ?

non-uniform diffusion?
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&) CRays in dark neutral gas:

&) Galactic inverse Compton
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SINg unseen gas with coOSMICEAYS

Y photons > 0.63 GeV
Ny -a*N(HI) - b * W(CO)
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GLAT (deg)

gas tour of the Chamaeleon

log(T353 GHz) log(Ny) y > 0.4 GeV
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gas tour of the Chamaeleon
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all Y rays spawn by cosmic-ray interactions in the gas (sources subtracted)




oo extended dark-gas clouds

as independently traced by dust and Y rays
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Tdust/NH in the dark phase




Joint NH decomposition

&) neutral dark gas = major constituent of the Chamaeleon

between the Hl and CO phases, to tens of pc away from CO
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Joint NH decomposition

&) neutral dark gas = major constituent of the Chamaeleon

between the Hl and CO phases, to tens of pc away from CO
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&) ratio increasing from the diffuse Hl, to dense HI and dark-neutral gas, to the denser CO-bright phase




N(HI) > 3.5 1020 cm
conversion factor between scales: 7/NH = 8.5 1027 cm?/H
probably factor ~ 2 too low for the dense HI here since
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& if the Y rays trace the total gas in the local ISM (off the Gal. plane)
&) assumption valid at the precision level of the current y-ray data
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" Variation of t353/NH with total NE
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&) ifthe Y rays trace the total gas in the local ISM (off the Gal. plane)

&) assumption valid at the precision level of the current y-ray data
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o interstellar “tensions’

&)  Tdus/NH increases by factor > 4

from diffuse HI to dense CO-bright H, ? g 2ndQ Cep-Cas
Cep-Pol RCrA

ie

&)  Xcodust ® 2 Xcoy

1g)

dust evolution ?

cosmic-ray exclusion ?
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Xco (10 em™@ K™ km

&  Xcoy(kpc-scale) = 2 Xcoy(pc-scale) value ?

&) answers hiding in those maps & SEDs:
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stay tuned !
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