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Figure 4-4. A compilation of WIMP-nucleon spin-independent cross section limits (solid curves), hints
for WIMP signals (shaded closed contours) and projections (dot and dot-dashed curves) for U.S.-led direct
detection experiments that are expected to operate over the next decade. Also shown is a band indicating
the cross sections where WIMP experiments will be sensitive to backgrounds from solar, atmospheric, and
di↵use supernovae neutrinos.

the solar neutrinos give way to the more energetic atmospheric neutrinos and di↵use supernovae background.
The flux of these neutrinos is much lower, and exposures with sensitivities to WIMP-nucleon cross sections
of ⇠ 1 ⇥ 10�48 cm2 are required to be sensitive to this neutrino component. Depending on the particular
WIMP mass under consideration, these neutrino backgrounds can have a recoil spectrum that is very similar
to an authentic WIMP signal. Given the Poisson fluctuations from the neutrino signal and their relatively
large total flux uncertainties, this creates a challenge to improving the sensitivity of WIMP searches much
beyond such cross sections [39]. Figure 4-4 shows not only the current landscape, but also the projected
sensitivities of proposed experiments superimposed on the neutrino background, where coherent neutrino
scattering will begin to limit WIMP sensitivity. This will eventually require either background subtraction
or techniques such as directional or annual modulation to press beyond this background in the absence of a
positive WIMP sighting.
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