
Long-lived axion-like particles 
at the FCC-ee

Weekly meeting with Juliette



Background Photons --> aaa
Gen level Reco level

-> No photon radiation from PYTHIA for the 

incoming electrons and exchange particle



Backgrounds with ee
Created background samples (1Mio events each):



Background n_photons --> eeaaa

-> Radiation from PYTHIA

Gen level Reco level

(Events scaled to luminosity and 

cross-section)

Why less than 3 

photons on gen 

level?

.Define("GenPhoton_PID", "MCParticle::sel_pdgID(22, false)(Particle)")

.Define("FSGenPhoton", "MCParticle::sel_genStatus(1)(GenPhoton_PID)") #gen status==1 means final state particle (FS)

(Events scaled to luminosity and 

cross-section)



Background n_photons --> eeaaa

-> Radiation from PYTHIA

Gen level Reco level

(Events scaled to luminosity and 

cross-section)

Why less than 3 

photons on gen 

level?

.Define("GenPhoton_PID", "MCParticle::sel_pdgID(22, false)(Particle)")

.Define("FSGenPhoton", "MCParticle::sel_genStatus(1)(GenPhoton_PID)") #gen status==1 means final state particle (FS)

(Events scaled to luminosity and 

cross-section)



Background n_photons --> eeaa

-> Radiation from PYTHIA

Gen level Reco level

Why less than 2 

photons on gen 

level?



Background n_photons --> ee

-> Radiation from PYTHIA

Gen level Reco level



Stacking eea,eeaa,eeaaa backgrounds
Are these backgrounds already included in ee-->ee? Comparison:

ee->ee will radiate photons from Pythia

- Stacking does not add 

up to number of 

events for

ee->ee background,

- Up to 2 orders of 

magnitude difference

(Events scaled to luminosity and 

cross-section)

(Events scaled to luminosity and 

cross-section)

backgrounds combined Only ee-->ee



Stacking eea,eeaa,eeaaa backgrounds
Are these backgrounds already included in ee-->ee? Comparison:

ee->ee will radiate photons from Pythia

Normalized to 1 now:

e.g. n_photon=2

20% vs 10%

(Events scaled to unit area) (Events scaled to unit area)



Stacking eea,eeaa,eeaaa backgrounds
Are these backgrounds already included in ee-->ee? Comparison:

Reco photons, 

normalized to lumi 

and cross-section



Stacking eea,eeaa,eeaaa backgrounds
Are these backgrounds already included in ee-->ee? Comparison:

Normalized to 1



Background electrons --> eeaaa

Why max for 1 electron at gen level?

Gen level Reco level

.Define("FSGenElectron", "MCParticle::sel_genStatus(1)(GenElectron_PID)") #gen status==1 means final state particle (FS)



Background electrons --> ee
Gen level Reco level

Why max for 1 electron at gen level?



Stacking eea,eeaa,eeaaa backgrounds
Are these backgrounds already included in ee-->ee? Comparison:

Why max for 1 electron at gen level?

backgrounds combined Only ee-->ee

signal event



Background --> eeaaa |  Background --> ee

How to understand track plots?

Reco level Reco level



Stacking eea,eeaa,eeaaa backgrounds

Possible difference for the properties of photons in MG vs Pythia? 

backgrounds combined Only ee-->ee signal event



Stacking eea,eeaa,eeaaa backgrounds
Possible difference for the properties of photons the in MG vs Pythia? 

- No difference 

of the hist 

shapes 

between both 

plots for phi, 

eta, theta

Momentum different, 

Reason for dip?

Phsical reason for the 

dip?



Stacking eea,eeaa,eeaaa backgrounds
Are these backgrounds already included in ee-->ee? Comparison:

backgrounds combined Only ee-->ee



Sample creation problem
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