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Hidden Valley Models/QCD-like Dark Sectors
• dark color group SU(𝑁𝐷)
• strong dark force α𝐷

• dark confinement scale Λ𝐷

• 𝑛𝐹 dark quarks 𝑄𝐷
• 𝑛𝐶 dark colors
• dark hadrons:

• dark matter candidate(s)
• lightest dark meson 𝜋𝐷, vector meson ρ𝐷
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e.g. Cohen, Doss, Freytsis2004.00631

https://inspirehep.net/literature/1789421


Lund Jet Plane
(as proposed by Dreyer, Salam, Soyez 1807.04758)
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https://arxiv.org/pdf/1807.04758.pdf


Lund Jet Plane
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Lund Jet Plane
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(Dreyer, Salam, Soyez 1807.04758,Lifson, Salam, Soyez 2007.06578)

https://arxiv.org/pdf/1807.04758.pdf
https://arxiv.org/pdf/2007.06578.pdf


Lund Jet Plane
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(Dreyer, Salam, Soyez 1807.04758,Lifson, Salam, Soyez 2007.06578) (ATLAS 2004.03540)

https://arxiv.org/pdf/1807.04758.pdf
https://arxiv.org/pdf/2007.06578.pdf
https://inspirehep.net/literature/1790256


Dark Showers in the Lund Jet Plane
• Pythia HV module with:

• 𝑛𝐶 = 𝑛𝐹 = 3
• 𝑚𝑄𝐷 = 2.5 GeV
• 𝑚𝜋𝐷

= 𝑚𝜌𝐷 = 5 GeV
• default HV hadronization parameters (LundString Model)
• all dark hadrons decay

• R = 1.0 anti-kt jets with FastJet
• 𝑝𝑇 > 1000 GeV
• reclustering using C/A algorithm
• normalized with number of jets
• dark shower leading log density ~
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Impact of Hadronization
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