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A template fitting _
.-is needed to outline the excess

pi0O+brems
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K template ity < e
is needed to outline the excess ‘

you are clearly mlssmg
something
in the inner Galaxy!

With.no additional DM-like template: =~ = & CountsMode, £, = 110 GeV

{ Likelihood §
I maximixation }
bin by bin §
{ in energy |



Kteplae g™ 0 ¢ vl a e .
_.is needed to outline the excess SRR a featureless o
| 3 e G b - - residual!

With.an additional DM-like template: =~ = & Counts Modd, E, — 110 GeY
: b . T8
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',.Th'eht ingred ieht-'s a r.e'i.fi e

obtained by solving thé‘tran'spo'lit". équation
‘with @ numerical code like DRAGON or GALPROP
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Many caveats on the CR dlstrlbutlon in the inner part

of the GalaxyI '

1) Do we really know the

over there?

2) Do we really understand diffusion of CR partlcles

in the inner region?
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SNRs & pulsars radial distributions

-« Case & Bhattacharya, 1996
Strong & Moskalenko, 1998
Ferriere, 2001 - this thesis

- = = Lorimer, 2006

- = = Faucher-Giguere & Kaspi, 2006
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(@) Radial profile of the distribution functions of the CRs sources




Many caveats on the CR dlstrlbutlon in the inner part
of the GalaxyI 3 b '

. anisotropic °
| dn‘fusmn along the X-shaped
magnetlc f|eld ines’?

1) Do we really know the CR source function over there?

2) Do we really understand diffusion of CR partlcles
in the inner region? | Wﬂ

Jansson&Farrar 2012



Many caveats on the CR dlstrlbutlon in the inner part

of the GalaxyI '

1) Do we really know the

over there?
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SNRs & pulsars radial distributions

-« Case & Bhattacharya, 1996
Strong & Moskalenko, 1998
Ferriere, 2001 - this thesis

- = = Lorimer, 2006

- = = Faucher-Giguere & Kaspi, 2006

O S 10
Galactocentric radius R [kpc]

(@) Radial profile of the distribution functions of the CRs sources




| m.ﬁ; \ _
“ﬁ* S shmmg Nont

E ot TN [[i8Inents) SRS
wdm . Resaetal. ApJ 119

rags procastiag by R, Kasifin, T8, Priges, T1 Tazhs. Tht Lo and I, isasnms
breéarad ol the Maval Kevnunch Lbsrziey, Wedrgor, DE

~2000]

enwronment Jé, \%‘_.hg\ - ,.::

Sene it el R e e A B e e e
;.;;;;;,;,;_:_.-;Seme conmdeatl@nsabout the mner Galactlc enwronment
Lok ’ e ol ‘A very &fficient star formation is ; going on!
o B SR 4 b -.v.‘Accordmg to [Figer et al. 2004
io” PG g PR i s BB S0 ApJ 581 2002] 1% of the total SFR takes place
g T B R *? f _in the inner 2-300 pc
3 s 74 il?f,adlc;h(ge 2 ) Sl (2 order of magnitude more than the average)
A g3 "‘".T:'Nf., L see also [Longmore et al. 1208.4256]
=% -~ electrons. Sp}l‘aﬁl‘f@“:.‘ Ea e M a2
b R UL, ‘"””"“hlgly magnetJ-"i;éi.\.--,;,~-‘au;.: ARG e g '

.
e

* . DBOD-58 * B |
. Ju'llr.: - s _ ,

T _ - $NR0.9+0.1

"n.'

S . Sagittarius.C

- - . i . :
| " I .. > . -'
. ﬂgiturlu;ﬂ e ' e LT

Dﬂﬂh-!ll v

) 4 rays hot gas hated by SNR shocks is shining

Infrared: dust is shining



oo e e - . A very efficient star formation is going on!
SEelmE e L R L s According to [Figer et al. 2004
B o - o “Ap] 581 2002] 1% of the total SFR takes place
.. in the inner 2-300 pc
.« (2 order of magnitude more than the average)

According to these considerations, @ modification i
f the CR source term appears natural!

PV o RS S AN Lo o = - \\ - "
We modif usual term adding a “spike” in the

: ‘Spike’
ervation above |

two parameters: o [pc] and N

Ordinary source term

Normalization [arb. units]

ormalization compatibly
with star formation 0.0
rate estimate @ the GC ( : 15

spike extension



First important result

If'the “spike” is added, .
“the spectrum associated
to the gNFW template
IS not meaningful |
anymore

See also the recent

[Carlson et al. 1510.04698] for a
more detailed model,

with the source term correlated
with a 3D gas model
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o = 300 pc, N = 2.2%

—e— T'S=-2logLa + 2log La+spike
TS = —2logLa+2logLayspm

The likelihood
_ an(ﬁ) — 2Z(€i — 0; ln(ei)) + 22111(0@!) + Xg,xt
i 4 2

i

Expected model counts  Fermi-LAT counts

L're Erence moae
TS = —2log —reference model

Ealternative model
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The profiles
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Figure 1: Longitude profile of ModelA+spike (left) and ModelA+DM (right
along the Galactic plane for an energy bin centered at 2 GeV, after performing

the template fitting described in the paper. Data and models are averaged ir
the latitude window |bl < 2°.
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frc;m a, populét’iiﬁ
Illsecond pulsa

‘*f~1 GeV where thé‘

analys‘és ilLee at

| N J-‘ N |
~1 .
] T« | [ -

"";reported in 1506.05104 to
lower energies.

" Given the low-energy

problems of the “spike

“model”, an hybrid scenario

" may be viable?

ordinary CR sources are
there!l the relative
contribution is still to be
determined!

-
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& It IS naturaI to conS|der CR propagatlon models where the CR source term does not drop to 0 in the GC
-reglon e -

We showed a ph.enonﬁenolog:ical model with a c.)rdinary CR source peaked at the GC, whose energy bUdge
“compatible with astro'nbmica'l obs;erva'tion (~1% os the total SFR should be-confined in the inner.2-300 pc)

We computed hadronic and Ieptonlc propagatlon conS|stentIy with DRAGON, and the correspondlng gamn

ray emission SO , - && ;
The usual template-fitting machinery does not show a clear eVIdence o-,_’ GC excess anymore N
‘ . oy é&‘ w | , . .' | . -
Our scenario performs as well as the DM scenario, st|II there are problems*at I}ow energy '
N o

The first energy bins (< 1 GeV) are very dellcate The low- energy CR dlffAUSIOFI‘ )
(non linear feedbacks, anisotropic diffusion, convectlve W|nds ) s

It is diffucult to analyze the impact of these lngredlen%éﬂn&tms framework

Both CR sources and millisecond pulsars are there. CR physics is complicated.It is not unnatural to consic
slightly more complicated hybrid scenarios.
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Figure 6. DM density profiles (left panels) and the radial change of the local logarithmic slopes
(right panels) of the selected MW-like galaxies in the EAGLE IR (top), EAGLE HR (middle) and
APOSTLE IR (bottom) runs. The thick grey line represents the prediction for an NFW profile with
rs = 20 kpc and local DM density pe = 0.4 GeV /cm? (as commonly assumed in DM indirect detection
studies). In all panels the effective resolution of the simulation is shown by the dashed black line, while

the black arrows on the left panels indicate the convergence radii of 3.6 kpc (EAGLE IR) and 1.8 kpc
(EAGLE HR and APOSTLE IR) as discussed in the text.
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