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Figure 2: Left panel:
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the constraints on the spin-indepedent DM-proton scattering cross section.

Relevant experimental bounds are shown as labeled. Right panel: the same as the left panel but for
the constraints on the spin-indepedent DM-neutron scattering cross section.
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Figure 5: Left panel: constraints on the spin-independent DM-neutron scattering cross sections for
different mediator masses. Right panel: the same as the left panel but for the constraints on the
spin-dependent DM-neutron scattering cross section.
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Figure 4. Comparison of the 90% CL upper limits on the dark matter-nucleon scattering
cross section versus mass of dark matter particle for the (left) spin-independent and (right)
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. Gamma-ray line: |
Chern-Simons coupling:
a2, Z,F,,

X L
Z/
g /
>_< ? Z* ¥

[ Jackson et al (2009,2013); Dudas et al
(2012); Lee, Park,VS (2012) ]

CS couplings are generated by heavy
charged fermions:
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Landau-Yang theorem: no YY for
on-shell vector Z’.

X W, A
Z/
X W, Z




Acceptance (%)

Z’ with monophoton

[ Lee, Park,VS (2012) ]
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® Cross section: o ~ 6.4fb for a; ~ 0.04@m, = 100 GeV.

® Efficiencies for monophoton + MET + X:
Above threshold: 50-65% (DM pair)

Below threshold: 30-507% x Br(Z—VvV) (total)
[Feynrules + Madgraph + PHYTHIA + Delphes + ROOT(cut)]



Bounds on Z’
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® Br(Z — xx)=I assumed above threshold.

® Cross section limit scales up with extra channel.
Ace(xX) + 1 Acc(WW )J
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Associated production
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Vector-boson fusion
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e e

‘ X=a27

8 p

: ® VBF production is sub-dominant.
T T e Focus on associated production.
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