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Context
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See Karol’s talk!:
https://indico.physics.lbl.gov/indico/event/968/contrib
utions/3962/attachments/2032/2610/phys290e.pdf

https://indico.physics.lbl.gov/indico/event/968/contributions/3962/attachments/2032/2610/phys290e.pdf


The Collider
• pp collider with 𝑠 =
13 𝑇𝑒𝑉

• Total Data collected for 
this particular talk 
36.1 𝑓𝑏−1

• Seen are multiple 
orange tracks 
measured in the inner 
tracker

• Also seen, yellow, 
green and orange 
blocks showing deposit 
in the calorimeter

• Notice asymmetry of 
final product
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Theory

• DM model where Dirac fermion WIMPs 
are pair-produced by a spin-1 axial-vector 
mediator particle 𝑍𝐴.

• Also probed are coupling to a vector 
mediator 𝑍𝑉 and a spin-0 pseudoscalar
𝑍𝑃

• Coupling to other SM particles not 
considered (Important to note!)
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Theory (cont.)

• WIMP produced 
via exchange of 
colored scalar 
mediator

• Couples as a 
color-triplet, 
SU(2) doublet to 
left-handed 
quarks
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Theory (cont.)

• Also included a search for squark
production under the compressed-mass 
scenario (𝑚 ෤𝑞 −𝑚෪𝜒1

0 𝑠𝑚𝑎𝑙𝑙)

• For Δ𝑚 < 25 𝐺𝑒𝑉 both transverse 
momenta of quark jet and 𝐸𝑇

𝑀𝐼𝑆𝑆 are small.

• This leads to a very difficult final state to 
reconstruct given the kinematic thresholds. 

• Final model considered: Extra Spatial 
Dimensions
• KK Graviton escapes into extra dimensions 

resulting in missing energy.
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𝑀𝑃𝐿
2 ∼ 𝑀𝐷

2+𝑛𝑅𝑛 where 𝑀𝐷 ∼ 1 𝑇𝑒𝑉
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The Signal

• 𝐸𝑇
𝑀𝐼𝑆𝑆 > 250 𝐺𝑒𝑉

• 𝑝𝑇,𝑗1 > 250 𝐺𝑒𝑉

• |𝜂| < 2.8

• 𝑁𝑗𝑒𝑡𝑠 < 4 , 𝑝𝑇 > 30 𝐺𝑒𝑉 , 𝜂 <
2.8

• Δ𝜙 𝑗𝑒𝑡, Ԧ𝑝𝑇
𝑚𝑖𝑠𝑠 > 0.4
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Background

• Irreducible and/or Dominant

• 𝑍 → 𝜈𝜈 + 𝑗𝑒𝑡𝑠

• 𝑊 → 𝜏𝜈 + 𝑗𝑒𝑡𝑠

• The Rest

• 𝑍\𝛾∗ → 𝑙+𝑙− + 𝑗𝑒𝑡𝑠

• Multijet

• 𝑡 ҧ𝑡

• Single-top

• Diboson
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Fitting The Background

• Data Driven Background Estimation
• Simultaneous Fit of Control Regions

• Binned in MET

• Modeling of Z->vv Background
• Taken from MC

• Ratio between Z->vv vs Z->mumu vs W->lv

• General shape of MC distribution

• Taken from Data
• Overall normalization of W/Z processes

• Constraints on systematics
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Final Result

12



Limits
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Limits (cont.)
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Limits (cont.)
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Limits (cont.)
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Limits (cont.)
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Conclusion

• Early Run 2 (36.1 fb-1) results show no excesses in any model probed 
but limits set for model free cross-sections.

• Full Run 2 result (not out yet, stay tuned) will probably (almost 
definitely) give tighter limits on models probed.

• It’s clear to see that D.M. discovery will be a combination of Direct 
Production, Indirect Detection and Direct Detection experiments.

• Much hope for the future and the new generation of DM detection 
experiments.
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