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t-channel models
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connection to flavour
Yukawa-like coupling

constraints from

 exotic meson decays

 neutral meson mixing

➔ couplings to up- and down-type quarks studied 
➔ collider pheno mostly for couplings to down-type quarks 
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collider phenomenology

1)  direct pair-production of dark quarks

 

2)  pair-production of mediator
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Collider signatures
focus on pair produced mediators coupled to down-type 
quarks

● production cross-section depends on flavour structure of the 
model

● each mediator decays to 

a quark and dark quark
➔ always two SM jets

➔ dark shower, possibly containing stable DM candidate(s) 

● signature depends on lightest dark hadron (dark pion) 
lifetime
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Collider signatures

● prompt dark pion decay: paired di-jet resonance

● dark pions stable on collider scales: di-jet + MET

● intermediate lifetimes: emerging jets
➔ few/no tracks in inner detector

➔ dark pions decay at different distances from decay point

➔ MET from DM candidate
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Searches
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DM-mass – mediator-mass space
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What happens for various dark pion 
lifetimes?

● sensitivity depends 
strongly on search 
implementation

● vetoes on prompt tracks 
could reduce sensitivity, 
if one dark pion decays 
nearly prompt 
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Conclusion/Outlook

● (t-channel) dark sectors feature interesting 
pheno 

●  many signatures still unexplored:
• up-flavoured dark sectors

➔dark showers from top decays possible

• several dark pion species → new Pythia version 

• models with several mediators

• ...
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Back-up
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What happens for various dark pion 
lifetimes?

paired di-jet      di-jet +MET
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Adding flavour

● rare meson decays (depending on flavour structure)

● fixed target/forward physics facility 

● direct detection
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direct production prospect

off-shell production

total rate: 
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LHCb prospect

fraction of all signal 
events with N dark 
pions

momentum (not pT) 
distribution of dark 
pions
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up-sector prospects
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