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~ rays annihilations/decays in the Galactic Center (GC)
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~ rays annihilations/decays in the Galactic Center (GC)
~ rays annihilations/decays in Dwarf Galaxies (DG)
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~ rays annihilations/decays in the Galactic Center (GC)
~ rays annihilations/decays in Dwarf Galaxies (DG)

Radio wave from synchrotron radiation of eTe™ produced by DM
annihilations/decays in the GC (very large magnetic field)
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~ rays annihilations/decays in the Galactic Center (GC)
~ rays annihilations/decays in Dwarf Galaxies (DG)

Radio wave from synchrotron radiation of eTe™ produced by DM
annihilations/decays in the GC (very large magnetic field)

~ rays from the Inverse Compton Scattering (ICS) of the e"e™, produced
by DM annihilations/decays in the Galactic Halo (GH), with the ISRF
photons
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The DM signals do not exceed more



ICS FLUXES AT EARTH FROM DM ANN/DEC
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m c is the energy of the upscattered photon
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m c is the energy of the upscattered photon

m s is the coordinate along the line of sight (l.0.s)

PaoLo Panct DIFFUSE v RAY CONSTRAINTS ON ANNIHILATING OR DECAYINC



ICS FLUXES AT EARTH FROM DM ANN/DEC
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m c is the energy of the upscattered photon
m s is the coordinate along the line of sight (l.0.s)

m j(e, r(s)) is the emissivity of a cell located at distance r from the GC
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ICS FLUXES AT EARTH FROM DM ANN/DEC
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m c is the energy of the upscattered photon
m s is the coordinate along the line of sight (l.0.s)

m j(e, r(s)) is the emissivity of a cell located at distance r from the GC

jle,r) = 2/ " dE. P(e, Eu, r) ne(Es, 1)

Mme

DIFFERENTIAL POWER

The derivation is straightforward in
terms of the well-known IC kinematics
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ICS FLUXES AT EARTH FROM DM ANN/DEC
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m c is the energy of the upscattered photon
m s is the coordinate along the line of sight (l.0.s)

m j(e, r(s)) is the emissivity of a cell located at distance r from the GC

jle,r) = 2/ " dE. P(e, Eu, r) ne(Ee, 1)

Mme

DIFFERENTIAL POWER ELECTRONS NUMBER DENSITY
The derivation is straightforward in The derivation can be done by solving
terms of the well-known IC kinematics the diffusion-loss equation
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DERIVATION OF THE ELECTRONS NUMBER DENSITY
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diffusion advection convection radiative losses source

f = ne(Ee, r)/(47‘rp2) with p electron momentum
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DERIVATION OF THE ELECTRONS NUMBER DENSITY
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diffusion advection convection radiative losses source

f = ne(Ee, r)/(47‘rp2) with p electron momentum

FERMI REGIONS

Big Regions of the sky, well outside the
GC

0 =1°=X\° = rpf ~ 0.15 kpc

0.45 kpc x 0.45 kpc
0.74 kpc x 4.44 kpc
1.48 kpc - 2.96 kpc x 26.65 kpc
8.88 kpc - 13.33 kpc x 26.65 kpc/
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DERIVATION OF THE ELECTRONS NUMBER DENSITY
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diffusion advection convection radiative losses source

f = ne(Ee, r)/(47‘rp2) with p electron momentum

FERMI REGIONS m Are only important in a region

Big Regions of the sky, well outside the close to the BH accretion disk
e (face >~ 0.04 pc)

0 =1°=X\° = rpf ~ 0.15 kpc

0.45 kpc x 0.45 kpc

0.74 kpc x 4.44 kpc

1.48 kpc - 2.96 kpc x 26.65 kpc
8.88 kpc - 13.33 kpc x 26.65 kpc/

PaorLo Panct DIFFUSE v RAY CONSTRAINTS ON ANNIHILATING OR DECAYINC



DERIVATION OF THE ELECTRONS NUMBER DENSITY
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diffusion advection convection radiative losses source

f = ne(Ee, r)/(47‘rp2) with p electron momentum

FERMI REGIONS m Are only important in a region

Big Regions of the sky, well outside the close to the BH accretion disk
e (face =~ 0.04 pc)

m The typical diffusion time is
greater than the characteristic
time due to radiative losses

0.45 kpc x 0.45 kpc (Taift > Traa)
0.74 kpc x 4.44 kpc

1.48 kpc - 2.96 kpc x 26.65 kpc
8.88 kpc - 13.33 kpc x 26.65 kpc/

0 =1°=X\° = rpf ~ 0.15 kpc
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DERIVATION OF THE ELECTRONS NUMBER DENSITY
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diffusion advection convection radiative losses source

f = ne(Ee, r)/(47‘rp2) with p electron momentum

FERMI REGIONS m Are only important in a region

Big Regions of the sky, well outside the close to the BH accretion disk
e (face =~ 0.04 pc)

m The typical diffusion time is
greater than the characteristic
time due to radiative losses

0.45 kpc x 0.45 kpc (Taiet > Traa)

0.74 kpe X 4.44 kpc m Turn out to be dominated by the
1.48 kpc - 2.96 kpc x 26.65 kpc ICS radiative process

8.88 kpc - 13.33 kpc x 26.65 kpc

0 =1°=X\° = rpf ~ 0.15 kpc
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DERIVATION OF THE ELECTRONS NUMBER DENSITY

1 my ~
ne(Ee,r)z E(E r)/ dE. Qe(Ee7r)

u S(Ee, r): Total power radiates into photon by an electron on energy E.

m Qe(Ee, r): Source term in the diffusion-loss equation
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DERIVATION OF THE ELECTRONS NUMBER DENSITY

1 my ~
ne(Ee,r)z E(E r)/ dE. Qe(Ee7r)

u S(Ee, r): Total power radiates into photon by an electron on energy E.

m Qe(Ee, r): Source term in the diffusion-loss equation

e, r) = 5 (ov) (1)

m (ov): Annihilation cross section
m ny = p/my: DM number density

m dN3""/dE.: Electron spectrum
produced by DM annihilation
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DERIVATION OF THE ELECTRONS NUMBER DENSITY

1 my ~
ne(Ee,r)z E(E r)/ dE. Qe(Ee7r)

u S(Ee, r): Total power radiates into photon by an electron on energy E.

m Qe(Ee, r): Source term in the diffusion-loss equation

ann 1 ec

e (Eear) = §<O—V> nx(r) dEe (Ee) Q:ei (Ee7r) S rdec nx(r) TEe(Ee)

m (ov): Annihilation cross section B gec = 1/Taec: Decay rate

m ny = p/my: DM number density m n, = p/my: DM number density

m dNG™/dE.: Electron spectrum m dNZ°°/dE.: Electron spectrum
produced by DM annihilation produced by DM decay
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ICS FLUXES AT EARTH FROM DM ANN/DEC
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ICS FLUXES AT EARTH FROM DM ANN/DEC

do™™  1(ov) py  -ann x - dNEOD dnare 1 /mx P(Ee, €) \ann
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Canonical Geometrical Factors

ANNIHILATION SCENARIO
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SUMMARY & RESULTS (DM ANNIHILATION)
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DRAW THE EXCLUSION LINES (0anyV)/m, PLANE
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DRAW THE EXCLUSION LINES (0anyV)/m, PLANE

Recent Numerical Simulations (Einasto profile):

pentr) = pren | <2 ((£)<1)], a=oan,

Previously standard choices (NFW & IsoT):

2
rs r Ps
N=ps— 1+ — 5 isoT\FN) = ——F>3
pew(r) = p r ( rs> pizar(r) 1+ (r/rs)?
DM halo model | r; in kpc  ps in GeV /cm® . ﬁ
NFW 20.0 0.26 5
Einasto 21.8 0.05 2 1
Isothermal 3.20 2.31 §ig:
T e i 107
rinkpc
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DRAW THE EXCLUSION LINES (0anyV)/m, PLANE

m Consider a Benchmark DM Halo profile

m Calculate the ICS signal and the prompt signal in each given primary
annihilation channel spanning the DM mass in a range between
100 GeV up to 10 TeV
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DRAW THE EXCLUSION LINES (0anyV)/m, PLANE

m Consider a Benchmark DM Halo profile

m Calculate the ICS signal and the prompt signal in each given primary
annihilation channel spanning the DM mass in a range between
100 GeV up to 10 TeV

m Require that the DM signals do not exceed more than 30 the FERMI
experimental data
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IC + PrROMPT v CONSTRAINTS (DM ANNIHILATION)

DM DM - 77, Einasto profile
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P.P., M. Cirelli, P.D. Serpico
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IC + PrROMPT v CONSTRAINTS (DM ANNIHILATION)

DM DM - ee, Einasto profile DM DM - up, Einasto profile DM DM - 77, Einasto profile
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IC + PROMPT v CONSTRAINTS (DM ANNIHILATION

DM DM - ee, Iso profile DM DM - p, 150 profile DM DM - 7, Iso profile
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P.P., M. Cirelli, P.D. Serpico

For the smooth isothermal profile, regions of the parameters space seem to be
reopened.

The FERMI + HESS + PAMELA allowed region in the case of annihilation
into muons is not excluded yet
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DRAW THE EXCLUSION LINES 74e./m, PLANE

m |C + Prompt ~y Constraints from our Galaxy

m |C 4+ Prompt v Constraints from the residual " Isotropic radiation”
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DRAW THE EXCLUSION LINES 74e./m, PLANE

m |C + Prompt ~y Constraints from our Galaxy

m |C 4+ Prompt v Constraints from the residual " Isotropic radiation”

dPLSsm _ Qypeo i o —r(e?) C/N

de my \/QM 1+Z + Qa dE

(1+2))
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DRAW THE EXCLUSION LINES 74e./m, PLANE

m |C + Prompt ~y Constraints from our Galaxy

m |C 4+ Prompt v Constraints from the residual " Isotropic radiation”

d¢?sictropic _ d¢gg;m + A7 dq)ggfo
de de dedQ |, ao
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DRAW THE EXCLUSION LINES 74e./m, PLANE

m |C + Prompt ~y Constraints from our Galaxy

m |C 4+ Prompt v Constraints from the residual " Isotropic radiation”

dec ec e
d¢isotropic _ d¢§osm + A7 dq)gafo
de de de dQ
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10°

Talk by M. Ackerman, FermiSymposium

The "Isotropic Signal” does not exceed
more than 30 the FERMI data
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DRAW THE EXCLUSION LINES 74e./m, PLANE

m |C + Prompt ~y Constraints from our Galaxy

m |C 4+ Prompt v Constraints from the residual " Isotropic radiation”

dec dec d
d¢isotropic _ d¢cg;m + A7 dq)hgfo

de de dedQ |, viiao
Anti-GC

&
Tod 5, m Stronger dependence on the
i . T ; angular distance from the GC is
< introduced in the galactic flux
T — (no longer " Isotropic signal™)
Photon energy € [MeV]

Talk by M. Ackerman, FermiSymposium .
m Dependence on the DM profiles

Y . Y and the clumpiness of DM halos
The " Isotropic Signal” does not exceed .. . .

. is introduced in the cosmological
more than 30 the FERMI data in the
Anti-GC flux (not well understand)
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IC + PrRoMPT v CONST

DM - ee, Iso profile DM - pp, 150 profile DM - 77, Is0 profile
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P.P., M. Cirelli, P.D. Serpico

The residual " Isotropic radiation” measured by FERMI imposes the strongest
contraints

It excludes the decay explanation of the FERMI4+-HESS+PAMELA anomalies
for the 77 channel and starts to exclude the decay explanation for the pu
channel
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CONCLUSIONS
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CONCLUSIONS

Leptonic Annihilation modes:

m For the NFW or Einasto profiles, the current data exclude not only DM
scenarios explaining the FERMI4+-HESS+PAMELA allowed regions, but
also PAMELA regions alone to hight confidence level

m For "cored” profiles, regions of the parameters space seem to be reopened
(The annihilation into muons is not excluded yet)
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CONCLUSIONS

Leptonic Annihilation modes:

m For the NFW or Einasto profiles, the current data exclude not only DM
scenarios explaining the FERMI4+-HESS+PAMELA allowed regions, but
also PAMELA regions alone to hight confidence level

m For "cored” profiles, regions of the parameters space seem to be reopened
(The annihilation into muons is not excluded yet)

Leptonic Decay modes:

m The residual isotropic radiation measured by Fermi imposes the strongest
constraint and it is independent on the DM halo profiles

m |t excludes the decay explanation of the FERMI+HESS+PAMELA
anomalies for the 77 channel and starts to exclude the decay explanation
for the pu channel
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m For the NFW or Einasto profiles, the current data exclude not only DM
scenarios explaining the FERMI4+-HESS+PAMELA allowed regions, but
also PAMELA regions alone to hight confidence level

m For "cored” profiles, regions of the parameters space seem to be reopened
(The annihilation into muons is not excluded yet)

Leptonic Decay modes:

m The residual isotropic radiation measured by Fermi imposes the strongest
constraint and it is independent on the DM halo profiles

m |t excludes the decay explanation of the FERMI+HESS+PAMELA
anomalies for the 77 channel and starts to exclude the decay explanation
for the pu channel

Tensions with other Constraints:
m Constraints from Synchrotron radiation  (Bertone et al. arXiv:0811.3744)

m Constraints from lonization and Heating of the InterGalactic Medium
(Cirelli, locco, Panci arXiv:0907.0719), (Huetsi et al. arXiv:0906.4550), (Galli et al. arXiv:0905.0003)
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