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Higgs Portal to DS
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Semi-Visible Jets Signatures
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JETTY SIGNATURES

Invisible DM fraction (rinv)

displacement

more general signature 
including leptons, hadrons 
and photons

SVJ-h, SVJ-l and SVJ-tau, 
and SVJ-photons

possibility for displacement 
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Model Building for FCCee
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Decay to SM 
leptons and quarks

Decay to SM 
photons

pseudo-scalar 
mesons 
𝜂𝑑
′ , 𝜋±,0 and 

vector 
mesons 𝜌𝑑

0, 𝜌𝑑
±

𝜌𝑑
± ,𝜋±,0 are detector 

stable (DM candidates)
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Main Higgs boson production processes at the LHC
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[1]

Most 
interesting

Gluon fusion
can also be
explored!

[2]
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Model Building for LHC

Emre Sitti, Cesare Cazzaniga, Annapaola de Cosa, Felix Kahlhoefer

Only production
mechanism changes! 

Decay to SM 
leptons and quarks

Decay to SM 
photons

pseudo-scalar 
mesons 
𝜂𝑑
′ , 𝜋±,0 and 

vector mesons 𝜌𝑑
0,

𝜌𝑑
±

𝜌𝑑
± ,𝜋±,0 are detector 

stable (DM candidates)
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Higgs coupling to DS
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𝑃 𝝆 : Fraction of dark vector 
mesons to dark pseudo-
scalar mesons 

𝑃 𝜼 : Probability factor 
of 𝜂𝑑

′ meson production 
over dark pions 𝜋±,0Higgs coupling to 

dark quarks

Spin-0 dark
quarks



𝜌-Decay
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Model Predictions on SM signatures
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[3] 

Plots for some specific
choice of couplings!



𝜂′ -Decay 
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Model Predictions on SM final states
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𝑃 𝜂 :HiddenValley: probkeepeta1 = 0.25
𝑃 𝜌 : HiddenValley: probvec = 0.75



Signatures for Higgs associated production
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𝜒

𝐸𝑇

MET

Higgs to Dark 
Showers

𝑆𝑉𝐽

𝑆𝑉𝐽

𝑱𝒆𝒕𝒔

𝑯 → 𝒒𝒅𝒒𝒅

uncovered: (SVJ) 
enriched in 
photons and 
leptons, with 
displaced decay

jets might fail 
the standard 
identification 
criteria for LHC 

Higgs to b-jets 
background!

Challenging! Ad 
Hoc search for
strategies!

High-mass Z′ 
searches at TeV 
scale: Ongoing 
work
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Summary
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• Easy implementation to LHC

• Challenges can be targeted by using specific

analysis methods (e.g., DNN tagger)

• Currently producing samples for LHC!
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Backup Slides
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FCCee Sensitivity Studies
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Effective Lagrangian for ALP
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Effective Lagrangian for Dark 
Photon
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Model Prediction on FCCee SVJ signatures
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Model Prediction on FCCee SVJ signatures
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Model Prediction on FCCee SVJ signatures
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