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Figure 2: Spectral energy distribution of the total gamma-ray emission E2
γ ×ϕ∆l in three different angular

sectors, 5◦ ≤ l ≤ 15◦ (top), 85◦ ≤ l ≤ 95◦ (center) and 175◦ ≤ l ≤ 185◦ (bottom). The left panel shows
the case (1) of fully ionized ISM with ni = 0:45cm−3 while the right panel shows the case (2) with ni =
0:45cm−3 and nH = 0:05cm−3. The black dashed line corresponds to the mean value, while the band
corresponds to a confidence level of 68%. The green line in the left panel corresponds to the mean diffuse
gamma-ray emission, while the orange line is the sum of the average gamma-ray emission produced by
CR-halos plus the mean diffuse γ-ray emission (sum of the black dashed line and the green line). The data
points are from [21].

and HII. In Fig. 2 we also report, as an orange line, the sum of the diffuse gamma-ray emission plus
the mean contribution from the halos. It is worth noticing that the contribution due to the mean
CR distribution alone cannot adequately account for the data (both in normalization and slope, as
already reported by [1] and [21]), especially in the sector close to the Galactic Center where the
data clearly show an harder slope. On the other hand the slope of γ-ray emission coming from the
CR-halos is closer to the slope inferred from the data and one is tempted to conclude that this con-
tribution may be the dominant one. A further consequence of this scenario is that the spectrum of
the diffuse γ-ray emission for |b| > 5◦ should be steeper and close to E−2:7 because at high latitude
the presence of sources becomes negligible and the diffuse CR spectrum dominates. Interestingly
enough, such a conclusion is in agreement with the result reported by [21] (see their Fig 4).

4. Conclusion

The self-excited turbulence produced by streaming instability of CRs during the escape form
their sources can considerably enhance the level of scattering in the near source region. As a
consequence, CRs spend more time close to the source and the production of γ-rays from hadronic
interactions with the circumstellar gas increases considerably. In this work we showed that the
integration of the γ-ray emission from many halos along a given line of sight may contribute to the
diffuse emission of the Galaxy in the γ-ray band. We compared the resulting γ-ray flux with a recent
analysis of the diffuse Galactic background detected by Fermi-LAT. We showed that the signal is
strongest when neutral Hydrogen is absent in the circumstellar medium, and almost saturate the
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detected flux especially in the directions towards the inner Galaxy. On the contrary the signal
becomes negligible when even a small fraction of neutrals is present. The reason is due to the
ion-neutral friction, a process which can damp magnetic waves very efficiently, hence reducing
the CR confinement time in the near-source region. Nevertheless, the above discussion ignores
the potential role of molecular clouds or other dense targets for gamma ray production, that while
not affecting the production of waves may enhance the production of gamma rays. Hence a non
negligible contribution to the γ-ray flux could result also when neutrals are present. Such a scenario
will be investigated elsewhere.
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