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Z’-portal
[ Jackson et al (2009,2013); Dudas et al 

(2012); Lee, Park, VS (2012) ]
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Relic density: 

Gamma-ray line: 

Chern-Simons coupling:

Landau-Yang theorem: no γγ for 
on-shell vector Z’.

CS couplings are generated by heavy 
charged fermions:

, Z 0
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Z’ with monophoton

• Efficiencies for monophoton + MET + X:

Above threshold:  50-65% (DM pair)

Below threshold:  30-50% x Br(Z→νν) (total)

[Feynrules + Madgraph + PHYTHIA + Delphes + ROOT(cut)]

• Cross section:  � ⇠ 6.4 fb for a1 ⇠ 0.04@mZ0
= 100GeV.

[ Lee, Park, VS (2012) ]



Bounds on Z’

• Br(           )=1 assumed above threshold.Z 0 ! ��̄

• Cross section limit scales up with extra channel.
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DM ann. ↔ Med. prod.

↔

Associated production 
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• VBF production is sub-dominant. 
Focus on associated production.

Vector-boson fusion 
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