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Big cross section?
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Relic abundance!

Light WIMPs: Largest Detection Scattering Cross Sections in the MSSM

Eric Kuflik, Aaron Pierce, and Kathryn M. Zurek
Michigan Center for Theoretical Physics, University of Michigan, Ann Arbor, MI 48109
(Dated: March 16, 2010)

Motivated by recent data from CoGeNT and the DAMA annual modulation signal, we discuss collider con-
straints on MSSM neutralino dark matter with mass in the 5-15 GeV range. Such an LSP would be a Bino
with a small Higgsino admixture. Maximization of the DM-nucleon scattering cross section for such a WIMP
requires a light Higgs boson with tan 3 enhanced couplings. Limits on the invisible width of the Z boson, when
combined with Tevatron constraints on Higdgs bosons at large tan 3, and the rare decay BE o TV, constrain
cross sections to be below o, < 2 x 10~*' em®. This indicates a slightly higher local Dark Matter density

than is usually assumed would be necessary to explain the CoGeNT excess. This scenario also requires a light
charged Higgs boson, which can give substantial contributions to rare decays suchas b — syandt — bH ™.
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Significant parametric differences - can avold
overclosure and have large cross section
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SUPER!I HAVE WE EXPLAINED
DAMA/COGENT YET?

* As It turns out, there are other experiments
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ROBUSTNESS OF ANALYSIS?
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NEW VARIATIONS IN WIMP

INTERACTIONS
Old NEY
Spin Independent Sl p/n
Spin dependent (p/n) form factors / g* dependence

kinematics (inelastic scattering)
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UPSCAT TERING (AKA \DM)
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(plot from Essig et al)
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(Plot from Essig et al)
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(Plot from Essig et al)
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WHAI ARE [HE SENSITIVITIES!

» Assume we really know what energies we're talking about

* If the CoGelNT region is lower / CDMS-SI1 is higher - easy to
evade limits

* For elastic or down-scattering processes, halo models not
important

* For up-scattering, halo Is everything
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» For light WIMPs there is no a
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- How funky those new sectors
must be depends dramatically
on our understanding of the
relative energy scales of
experiments i
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BEEN WAITING FOR

* The tyranny of the single scale
has dominated our thinking for

too lon
‘ * For light WIMPs there Is no

* NleW lisht sectors can change | 'standard model
our Inturtion: kinematics,
interaction strengths, fine
structure...

* How funky those new sectors
must be depends dramatically
on our understanding of the
relative energy scales of
experiments




