
exchange, i.e. that the axial vector has an additional −3 factor with respect to the vector (in
agreement with the result in Ref. [45], and we have probably a better control of the numerical
solution of the Boltzmann Eq. having implemented our full treatment in the DarkSUSY numerical
package (the slight difference in numerical results between [11] and [12] are instead probably mainly
due to the thermal corrections implemented here following [12]).
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Figure 4: Relic density Ωh2 in the µ-M2 plane for perturbative case (left panel) and with Sommerfeld effect

included (right panel). The brighter the colour the higher Ωh2 and the colour scale is linear. The solid line

and dashed lines correspond to the central value and the 1 σ error bar for relic density consistent with the

7-year WMAP data, Ωh2 = 0.1123 ± 0.0035.
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Figure 5: Left panel : ratio of relic densities without and with Sommerfeld effect, (Ωh2)0/(Ωh2)SE. Right

panel : the same ratio but focussing on the inner part of the resonant region. The colour scale is linear.

Another region showing interesting results is the band connecting the pure Higgsino to the pure
Wino limit, towards M2 ∼ µ but still with a predominant Wino component. Features in this region
are more clearly seen in Fig. 5 where we show the ratio between the relic density computed with
tree-level amplitudes to the one with the full non-perturbative treatment. A thin “resonance” slice
appears in the plane, starting for pure Winos with mass mχ0 ≈ 2.5 TeV and extending to heavier
masses into the region with a sizable Higgsino fraction, where the thermal relic density becomes
consistent with observations. The value of the mass we find for a pure Wino is precisely the one
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