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Decay length: Sartre 18x110 vs. Pythia 18x275
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L

zdecay = L*cos(θ)
θ(

depending on the kinematics and process, it can easily 
happen that more kaons decay before they reach the nHCal

L = (p/m)*tau*c
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Decay length vs. MCParticles.endpoint.z
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New: central diffractive J/Psi production (different beam energies)
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‣ Argonne generic l/A-event generator 
(lAger), a flexible MC generator 
system to simulate electro- and photo-
production off  nucleons and nuclei. 
https://eicweb.phy.anl.gov/
monte_carlo/lager  

‣ Diffractive J/ψ→ee 

‣ Fraction of  decay electrons that are 
reconstructed and are in the η-
acceptance 

26% 18%

8% 10%

https://eicweb.phy.anl.gov/monte_carlo/lager
https://eicweb.phy.anl.gov/monte_carlo/lager
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New: central exclusive J/Psi production
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18x275:  
Number of generated J/Psi: 379188 , of which decay into e+ e-: 207741, into mu+ mu-: 0  
        108559 reconstructed e+ e- make it into the nHCal acceptance, with corresponds to a fraction 0.261284 
10x100: 
Number of generated J/Psi: 174020 , of which decay into e+ e-: 95281, into mu+ mu-: 0  
        34208 reconstructed e+ e- make it into the nHCal acceptance, with corresponds to a fraction 0.179511  

5x100: 
Number of generated J/Psi: 117663 , of which decay into e+ e-: 64560, into mu+ mu-: 0  
        10051 reconstructed e+ e- make it into the nHCal acceptance, with corresponds to a fraction 0.0778423  

5x41:  
Number of generated J/Psi: 66304 , of which decay into e+ e-: 36374, into mu+ mu-: 0  
        7072 reconstructed e+ e- make it into the nHCal acceptance, with corresponds to a fraction 0.0972123 
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Sartre simulation of  diffractive phi to KK (as before)
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Does the nHCal see kaons (K+-) or muons? Sartre 18x110
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‣ Answer: mostly kaons. A few kaons start decaying right at the front face of  
the nHCal, but most (would) decay well downstream of  the nHCal.

L = (p/m)*tau*c

L

zdecay = L*cos(θ)
θ(
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Does the nHCal see kaons (K+-) or muons? Pythia 18x275
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‣ Answer: in pythia, some kaons decay upstream of  the nHCal.

L = (p/m)*tau*c

L

zdecay = L*cos(θ)
θ(

TODO: check 
also 

photoprod
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Kaon decays… a closer look
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‣ Is it correct / realistic that the kaons are not 
decayed in the simulation? 

‣ 𝜙→K+K- via strong interaction  
(life time ~ 10^{-22} sec) ~ instant 

‣ K±→μ±ν via weak interaction  
(mean life time 1.238*10^{-8} s)  
=> 3.7m travel before decay 

‣ Will most kaons have decayed before 
reaching the nHCal??  

‣ But: relativistic corrections (gamma factor) 

‣ Decay length L = gamma * tau * v

time dilation

TODO: check 
also 

photoprod
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Summary of  Illinois studies so far 
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‣ Internal note https://doi.org/10.5281/zenodo.14200155  

‣ Reference for preTDR etc.  

‣ Work in progress

https://doi.org/10.5281/zenodo.14200155



