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Figure 3. As per Fig. 2, but assuming that the detector effective area is boosted by a factor of 100,
in order to make a rough estimate of the impact of the complete IceCube detector on the CMSSM.
Grey contours again correspond to the fit with no IceCube data. Upcoming searches for dark matter
with IceCube will robustly exclude the majority of the focus point region of the CMSSM.

neutrinos from WIMP annihilation in the Sun by the full IceCube detector, using our like-
lihood formalism, we performed a second global fit with a rescaled IceCube effective area.
We multiplied the IC22 effective area by a factor of 100, and kept all other aspects of the
detector as in the 22-string analysis (angular errors, event sample, backgrounds and spectral
response); we refer to this as the ‘IC22× 100’ configuration. Although we employ the actual
simulated 86-string analysis [41] later for model exclusion, using it for a study such as we
describe in this section is not possible, as the 86-string analysis does not contain the requisite
Nchan information to include spectral information in the likelihood function.

The results of the IC22 × 100 global fit are shown in Fig. 3. Grey contours again
refer to an identical scan performed without the inclusion of any IceCube data. As is clear
from these results, the sensitivity of something resembling the full IceCube detector to both
spin-independent and spin-dependent WIMP-nucleon interactions should place very strong
constraints on the CMSSM, all but ruling out the majority of the focus-point region. Whilst
this has been shown to already be the case when XENON-100 data is included in the global
fit [57, 58], those constraints are based only on spin-independent scattering, and are therefore
particularly sensitive to the adopted prior on the hadronic matrix elements [101]. If the value
of the pion nuclear sigma term is taken from lattice calculations instead of from experiment,
XENON-100 provides almost no constraint on the focus point region. IceCube should provide
a more complete exclusion of most of the focus-point region than XENON-100, because
both spin-independent and spin-dependent couplings are expected to contribute to the solar
capture rate, and spin-dependent scattering is far less sensitive to hadronic uncertainties than
spin-independent scattering. The full IceCube result will therefore constitute an important
independent verification of the XENON-100 exclusion; if IceCube sees a signal in its 86-string
configuration, this will be a strong indication that the CMSSM is not responsible for dark
matter, or that there is an error in the experimental determination of the pion nuclear sigma
term. Even if there is no signal, IceCube will have a major impact on the parameter space of
less constrained versions of supersymmetry, where the spin-independent and spin-dependent
nuclear scattering cross-sections are not so tightly coupled as in the CMSSM.

The appearance of the narrow region at low m1/2 and mχ0
1

(the well-known CMSSM

light Higgs funnel region) only in the IC22×100 scan is not surprising, and can be understood
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