
Main added value features:

    compare different MCs

    include EW corrections

    improved         propagation

    improved ICS    -ray computation
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Figure 2: Comparison between Monte Carlo results: Pythia is the continuous line, Her-

wig is dashed. Photons (red), e± (green), p̄ (blue), ν = νe + νµ + ντ (black).

where K is the kinetic energy of the final-state stable hadrons/leptons/photons in the rest

frame of D . We shall plot the particle multiplicity as a function of the logarithmic energy

fraction, i.e. dN/d log x; our spectra will be normalized to the average multiplicity in the

simulated high-statistics event sample. Also, as pointed out before, this comparison will

be carried out for production of unpolarized particles and without including any effect of

final-state weak boson radiation.

An example of the comparison of the DM fluxes from Pythia and Herwig is presented

in Fig. 2, where we show the photon, electron, antiproton and neutrino dN/d log x spectra

for the channels DM DM → qq̄, gg, W+W− and τ+τ−. In Fig. 2 we have set the DM mass

to MDM = 1 TeV, but we can anticipate that similar dN/d log x hold for all DM masses

MDM � MZ , mt. Astrophysical experiments are currently probing K <∼ 100 GeV, whose

corresponding range of x depends on the chosen MDM; in particular, the low-x tails mostly

determine the DM signals if MDM is very large. Overall, we note the following features:

• For the qq̄ modes there is a reasonable agreement between Pythia and Herwig,

for all final-state particles and through the whole x spectrum, including the low-

energy tails. In fact, although the centre-of-mass energy has been increased to 2

TeV, the D → qq̄ is similar to Z/γ∗ → qq̄ processes at LEP, which were used when

tuning the Herwig and Pythia user-defined parameters. Nevertheless, we note some

discrepancy, about 20%, especially in the neutrino spectra, as Pythia yields overall
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Figure 5: Energy loss coefficient function for electrons and positrons in the Milky Way.
Left panel: at several locations along the galactic radial coordinate r, right panel: above (or below)
the location of the Earth along the coordinate z. The dot points at the value of τ⊙ (see next
subsection).

We compute b(E, �x) by The profile of the magnetic field in the Galaxy is very uncertain

and we adopt the conventional one

B(r, z) = B0 exp[−(r − r⊙)/rB − |z|/zB] (10)

as given in [108], with B0 = 4.78 µG, rB = 10 kpc and zB = 2 kpc. With these choices,

the dominant energy losses are due to ICS everywhere, except in the region of the Galactic

Center and for high e± energies, in which case synchrotron losses dominate. All in all,

the b(E, �x) function that we obtain is sampled in fig. 5 and given in numerical form on

the website [29]. In the figure, one sees the E2
behaviour at low energies changing into a

softer dependence as the energy increases (the transition happens earlier at the GC, where

starlight is more abundant, and later at the periphery of the Galaxy, where CMB is the

dominant background). At the GC, it eventually re-settles onto a E2
slope at very high

energies, where synchrotron losses dominate.

The diffusion coefficient function K is also in principle dependent on the position, since

the distribution of the diffusive inhomogeneities of the magnetic field changes throughout

the galactic halo. However, a detailed mapping of such variations is prohibitive: e.g. they

would have different features inside/outside the galactic arms as well as inside/outside the

galactic disk, so that they would depend very much on poorly known local galactic geogra-
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Figure 3: Comparison between spectra with (continuous lines) and without EW corrections

(dashed). We show the following final states: e+ (green), p̄ (blue), γ (red), ν = (νe+νµ+ντ )/3

(black).
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