
KIT – University of the State of Baden-Wuerttemberg and 
National Research Center of the Helmholtz Association

Institute for Experimental Particle Physics

www.kit.edu

Recent ArXiv Papers

Lars Sowa

Weekly ETP Meeting
17th March 24

Karlsuhe

https://www.etp.kit.edu/
http://www.kit.edu
http://www.kit.edu
mailto:lars.sowa@kit.edu


Institute for Experimental Particle Physics2 Lars Sowa

“Tracking of charged particles with nanosecond lifetimes at 
LHCb” [arXiv:2403.09483]

■ Short lived particles are reconstructed exclusively by their decay products
■ Long-lived Particles traverse the whole tracking system

➢ Particles with lifetimes between 10 ps and 10 ns are in between and usually hard to track
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“Tracking of charged particles with nanosecond lifetimes at 
LHCb” [arXiv:2403.09483]

Key Idea
■       decays in Vertex Location detector
■ After        reconstruction: search for other, 

possible tracks 
■ Refit these tracks taking       momentum into 

account
■ Find best track candidate via      matching
■ Improved mass resolution of 20%

21% more retained 
decays
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“Search for Higgs boson pair production in the bbWW decay mode in 
proton-proton collisions at √s= 13 TeV” [arXiv:2403.09430] 

■ Observation of Higgs self-couplings are an important, pending test for EWSB and 
determination of the Higgs potentials shape

■ Single- and dilepton channel analyzed separately:
● Train DNN for multivariate classification: Subcategories for Jet topologies
● Perform a maximum likelihood fit
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“Search for Higgs boson pair production in the bbWW decay mode in 
proton-proton collisions at √s= 13 TeV” [arXiv:2403.09430] 

■ No significant SM deviation found
■ Set new upper limit for incl. nonresonant HH to bbWW: excluded to 14x SM prediction
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“Search for a new charged particle in the mass range of 
2-100 MeV” [arXiv:2403.06628]

■ Reuse old dataset from the 60’s of Synchrophasotron, JINR (Dubna)
● 10 GeV proton beam is used to produce                   decays within a bubble chamber
● 55 tsd. pictures to analyze

■ Data is first digitized and analyzed again
■ Search for new lepton with mass between 2-100 MeV
■ Observation of 50 anomalous events around 8.5 MeV

Take away for data handling: 
■ Open Data is important to allow cross checks on physics results
■ It is important to preserve data for new technologies in the future
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