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I. Uncertainties in the predictions
of the hadronic component
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The y-ray diffuse emission

Why should one care ?

Interresting probe of the ISM

Indirect measurement of
cosmic rays everywhere
In the Galaxy




The y-ray diffuse emission

Why should one care ?

Main background to source
resolution

Main foreground to
extragalactic component

Main background to
dark matter research




Why only the hadronic contribution?

e Bremsstrahlung
e |sotropic component

galdef ID 54_z04LMS

0.00<1<60.00 , 300.00<I<360.00
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Fig. 1. Spectrum of inner Galaxy ( 300° < [ < 60°, |b| < 10°). Model from GAL-
PROP, based on locally-measured cosmic ray spectra and a halo height 4 kpe. Lines
show the components of model; red: pion-dec: een: inverse Compton, black: extra-
galactic/isotropic, blue: total without sources, magenta dashed: Fermi-detected sources

and total including sources. Data: black vertica bars: Fermi-LAT (PRELIMINARY).



What are the ingredients ?

e Cosmic ray source distribution

e Cosmic ray spectrum at the Earth
e Propagation model

e 1t° production cross—sections

e Gas maps



Propagation model
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Propagation parameters
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The blue spot

Gas distribution and cosmic ray gradient
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Halo half thickness L

Influence of parameter L

smallest L largest L
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ropagation parameters

Influence of parameter V¢ Influence of parameter & Influence of parameter Ko

Ey = 30 GeV
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Source distribution

Source distributions Influence of source profile

p(r.z=0) [arbitrary units]
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XCO factor
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Xco profiles

Tibaldo 2™ quadrant

Tibaldo 3™ quadrant
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Fermi measurement of the local
emissivity
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The northern patch

Gas distribution and cosmic ray gradient
(I,b) = ([-160°:-100°],[22°:60°])

r [kpc]
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Emissivity

T. Delahaye, A. Fiasson, M. Pohl & P. Salati (201
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KNT model

FERMI 2009

Local emissivity

Shikaze et al. (2007) p & He fluxes at the earth
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Conclusions

The diffuse y-ray emission is well modelised but suffers from
many uncertainties some of which very important.

Many more data are required

Working with Fermi people would be very nice



