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Figure 1-13. Sensitivity as a function of WIMP pair-production cross sections, for two beam polarization
options and two uncertainty scenarios. From Ref. [17]

• equal: couplings are independent of the helicity of the initial state,

• helicity: couplings conserve helicity and parity, and

• anti-SM: WIMPs couple oly to right-handed electrons (left-handed positrons)

where the final case has the greatest power to disentangle the SM backgrounds from WIMP production. The
relative sensitivity of two of these scenarios is shown in Fig 1-13.

The second major advantage of a lepton collider is its sensitivity to the WIMP mass through its e↵ect on
the observed photon total energy, see Fig 1-14.

Such studies were possible at LEP, but the small integrated luminosity of the dataset and lack of control
over beam polarization results in a significant decrease in sensitivity.

Figure 1-14. Left, dependence of the photon energy spectrum on the dark matter mass, m�. Right,
expected relative uncertainty on m� as a function of m� for three coupling scenarios. From Ref. [17]

1.2.6.3 Connections to Cosmic and Intensity Frontiers

The search for WIMPs via their interactions with the standard model is clearly an area where the energy
frontier overlaps with the cosmic frontier, where there are dedicated direct-detection experiments searching
for recoil interactions � + n ! � + n. We have compared the collider sensitivity to these direct-detection
experiments by translating the collider results into limits on the � � n interaction cross section. In addi-
tion, the results may be translated to compare with indirect detection experiments, which probe WIMP
annihilation into standard model particles, ��̄ ! XX. In Fig 1-15, we map pp sensitivities to WIMP pair
annihilation cross-section limits. Predictions are compared to Fermi-LAT limits from a stacking analysis
of Dwarf galaxies [7], including a factor of two to convert the Fermi-LAT limit from Majorana to Dirac
fermions, and to projected sensitivities of CTA [44].
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