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Strategy
● Prepared an outline for the document

● Strategy : 
– Ask people for individual contributions (in progress)

– Compile the document based on the contributions

● A dropbox has been setup with outline

● These slides we will go through the outline
– For each section we have already targeted a contact
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Overview (7 sections)
● 2 : Current bounds form experiments : 

– Direct detection/Relic density/Indirection detection

● 3: Dark matter from a SM mediator
– EWK mediator/Higgs/EWK+Higgs

● 4: Dark matter from a generic mediator
– Simplified models/t-channel/mono-H/light mediators

● 5: Dark matter from a mixed scenario
– Co-annihlation/resonant annihalation/MSSM

● 6: Beyond classic dark matter scenarios
– Axions/asymmetric DM/Dark QCD/Hidden valley

● 7: Detector constraints summary
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Twiki (to be updated)
● https://twiki.cern.ch/twiki/bin/view/LHCPhysics/DarkMatter 

https://twiki.cern.ch/twiki/bin/view/LHCPhysics/DarkMatter
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Section 2
● What are the bounds that we are up against?

● Direct detection : 
– Strongest bound from neutrino Wall

http://arxiv.org/pdf/1407.8257v2.pdf 

http://arxiv.org/pdf/1407.8257v2.pdf
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Section 2
● What are the bounds that we are up against?

● Indirect detection : 
– Re-survey of max bound required

1503.02641
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Section 2
● What are the bounds that we are up against?

● Relic density bounds :
– Tristan's talk

https://indico.cern.ch/event/439927/contribution/7/attachments/1165019/1679220/20151005_DMprojection_FccHH_TristanduPree.pdf 

https://indico.cern.ch/event/439927/contribution/7/attachments/1165019/1679220/20151005_DMprojection_FccHH_TristanduPree.pdf


  8

Section 2
● What are the bounds that we are up against?

● Collider bounds : 
– Tristan's talk

http://arxiv.org/abs/1509.02904 

http://arxiv.org/abs/1509.02904 

Final state : 
  Mono-jet 

http://arxiv.org/abs/1509.02904
http://arxiv.org/abs/1509.02904
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Section 3

http://arxiv.org/pdf/1407.7058v2.pdf 

http://arxiv.org/pdf/1404.0682v2.pdf 

● DM particle + SM mediator

● Weak gauge bosons 
– to DM 

Final state : 
  Mono-X 
  Disappearing tracks

http://arxiv.org/pdf/1407.7058v2.pdf
http://arxiv.org/pdf/1404.0682v2.pdf
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Section 3
● DM particle + SM mediator

● Higgs to invisible

http://arxiv.org/pdf/1412.0258v2.pdf 

Final state : 
  Mono-X 

http://arxiv.org/pdf/1412.0258v2.pdf
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Section 3
● DM particle + SM mediator

● Mixed scenario (singlet/doublet) 

http://arxiv.org/pdf/1505.03867v2.pdf 
Z=>inv

H=>inv

Final state : 
  Mono-X 

http://arxiv.org/pdf/1505.03867v2.pdf
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Section 4
● DM particle + New Mediator

● What are the bounds from simplified models

T-channel
mediator

14 TeV
Only

http://arxiv.org/pdf/1402.2285v1.pdf http://arxiv.org/abs/1509.02904 

Final state : 
  Mono-X 

http://arxiv.org/pdf/1402.2285v1.pdf
http://arxiv.org/abs/1509.02904
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Section 4
● DM particle + New Mediator

● Mixed SMS/EFT? scenarios ( + dijets)
– EFTs are slowly dying for DM

14 TeV
Only

http://arxiv.org/pdf/1503.05916v2.pdf 
http://indico.cern.ch/event/345676/contribution/17/attachments/681327/935970/20141030-fcc.pdf 

Final state : 
  Mono-jet/di-jets

http://arxiv.org/pdf/1503.05916v2.pdf
http://indico.cern.ch/event/345676/contribution/17/attachments/681327/935970/20141030-fcc.pdf
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Section
● DM particle + new Mediator

● Mono-Higgs

https://twiki.cern.ch/twiki/pub/LHCPhysics/DarkMatter/Mono-Higgs-100tev.pdf 

Final state : 
  Mono-Higgs

https://twiki.cern.ch/twiki/pub/LHCPhysics/DarkMatter/Mono-Higgs-100tev.pdf
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Section 4
● DM particle + New Mediator

● Light mediators

http://arxiv.org/abs/1412.0018 

Final state : 
   2/4 leptons

http://arxiv.org/abs/1412.0018
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Section 5
● DM particle + more than a mediator

● Co-annihalation (coordinated w/SUSY)

http://arxiv.org/pdf/1404.0682v2.pdf 

Final state : 
   Monojet

http://arxiv.org/pdf/1404.0682v2.pdf
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Section 5
● DM particle + more than a mediator

● Resonant annihalation (coordinated w/SUSY) 

http://arxiv.org/pdf/1404.0682v2.pdf

http://arxiv.org/pdf/1501.03153.pdf 

Final state : 
   Mono-X

http://arxiv.org/pdf/1501.03153.pdf
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Section 5
● DM particle + more than a mediator

● MSSM dark matter (to be coordinated with SUSY)

http://arxiv.org/pdf/1506.02148.pdf 

https://indico.cern.ch/event/345676/contribution/9/attachments/681337/935980/FCC_Nazila_Oct14.pdf 

Final state : 
   MET-X

http://arxiv.org/pdf/1506.02148.pdf
https://indico.cern.ch/event/345676/contribution/9/attachments/681337/935980/FCC_Nazila_Oct14.pdf
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Section 4/5
● DM particle + more than a mediator

● Degenerate Higgsino 

http://indico.cern.ch/event/345676/contribution/6/attachments/681336/935979/FCC-Delgado.pdf 

Final state : 
   Mono-X

http://indico.cern.ch/event/345676/contribution/6/attachments/681336/935979/FCC-Delgado.pdf
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Section 5
● DM particle + more than a mediator

● Compressed spectra/Alternative final states

http://indico.cern.ch/event/345676/contribution/1/attachments/681329/935972/Mahbubani-HinoDM.pdf 

http://indico.cern.ch/event/345676/contribution/6/attachments/681336/935979/FCC-Delgado.pdf 

Final state : 
 Disappearing tracks

http://indico.cern.ch/event/345676/contribution/1/attachments/681329/935972/Mahbubani-HinoDM.pdf
http://indico.cern.ch/event/345676/contribution/6/attachments/681336/935979/FCC-Delgado.pdf
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Section 6
● Beyond WIMP DM

● Axions?/Asymmetric dark matter/Dark QCD
– References to added (each is a section)

● Are we missing anything else?
– If so it will go here
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Section 7
● Detector bounds 

– Summarize the final states that drive the results

– A table of which final state is needed for which search

● Discussion on the detector design limitations
– Review of each final states and detector bounds

● Discussion of where improvements can be added

– Section is a conclusion directed at detector design

● List of potential weaknesses in the current design
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Summary
● We have presented a brief outline

● Two general ideas are implicit : 
– What are all dark matter models on the market?

– What does FCC cover that other experiments can't?
● Can we collect no-lose theorems?

● Next weeks 
– You/your friends will be contacted about contributions

– We welcome any suggestions
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