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• Background can cause mis-reconstructions 

and issues with detector triggering 

• The importance of background varies with 

beam energies, emittance, bunch particle 

type etc.

Understanding beam configuration and background at 

FCC will allow us to optimize detector placement and 

reduce the influence of background events

FCC precision will be influenced by background

OVERVIEW
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GENERATING EVENTS WITH GUINEA-PIG 
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https://gitlab.cern.ch/clic-software/guinea-pig



GENERATING EVENTS WITH GUINEA-PIG 

Generator of Unwanted Interactions for Numerical Experiment Analysis
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https://gitlab.cern.ch/clic-software/guinea-pig



GENERATING EVENTS WITH GUINEA-PIG 

Generator of Unwanted Interactions for Numerical Experiment Analysis

• Simulates the interaction of two colliding ultra-relativistic beams containing 
electrons, positrons and photons (others can be approximated using tricks) 

• Made for single collisions, can be used for repeated collisions at some level

5
2/1/2024 C. Lawson | FCC Background Studies 
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GENERATING EVENTS WITH GUINEA-PIG 

Generator of Unwanted Interactions for Numerical Experiment Analysis

• Simulates the interaction of two colliding ultra-relativistic beams containing 
electrons, positrons and photons (others can be approximated using tricks) 

• Made for single collisions, can be used for repeated collisions at some level

Includes: 

Pinching of the beams • Emission of beamstrahlung • Initial state radiation • 
Production of incoherent pair background • Bremsstrahlung • Beam size effect • 
Production of coherent pair background • Production of hadronic background 
(also minijets) 
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https://gitlab.cern.ch/clic-software/guinea-pig



C3 PARAMETERS [250 GEV COM]
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GP RESULTS: ENERGY
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133 bunches configured with C³ parameters
[Lindsey Gray, Collider Background Studies, 2024]



PRODUCING ENVELOPE PLOTS
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FCC-EE BEAM PARAMETERS
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FCC-EE BEAM SIZE
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[T.Lefevre, FCC Beam instrumentation workshop – CERN]

https://indico.cern.ch/event/1209598/timetable/#9-overview-of-bi-studies-for-f
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Definitions: https://gitlab.cern.ch/clic-software/guinea-pig/-/blob/master/doc/GuineaPigManual.pdf

Variable Definition Input FCC [Z]

energy The energy of the particles in GeV. 45.6

particles The number of particles per bunch in units of [1010] 24.3

espread The RMS value of the relative energy spread of the beam particles. .038

charge_sign The relative sign of charge of the two beams is -1 for an e+e- collider -1

sigma_x The horizontal beamsize in nm 8000

sigma_y The vertical beamsize in nm. 34

sigma_z The longitudinal beamsize in 𝜇m, the RMS value 4380

beta_x The horizontal beta function in mm .1

beta_y The vertical beta function in mm .0008
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FCC-EE VARIABLES



1. Cross check results with past studies

• Reproduce C³ and LEP results with 

Guinea-Pig

2. Verify FCC Parameters 

3. Produce pair envelope plots 

• Begin to study FCC background 

and detector configuration

NEXT STEPS
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THANK YOU
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BACKUP
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Definitions: https://gitlab.cern.ch/clic-software/guinea-pig/-/blob/master/doc/GuineaPigManual.pdf

Variable Definition Input FCC [Z]

energy The energy of the particles in GeV. 45.6

particles The number of particles per bunch in units of [1010] 24.3

espread The RMS value of the relative energy spread of the beam particles. .038

charge_sign The relative sign of charge of the two beams is -1 for an e+e- collider -1

sigma_x The horizontal beamsize in nm 8000

sigma_y The vertical beamsize in nm. 34

sigma_z The longitudinal beamsize in 𝜇m, the RMS value 4380

emitt x The normalised horizontal emittance

emitt_y The normalised vertical emittance

beta_x The horizontal beta function in mm .1

beta_y The vertical beta function in mm .0008
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FCC-EE PARAMETERS
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