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

Weekly meeting with Juliette



New variable: Invariant mass and total momentum 
of photons coming from the ALP

2 ways of doing it:

1) Use RecoPhoton indices [1] and [2] --> should ideally correspond to the ALP photons

2) Use that pair of photons with smallest angular separation (mindeltaR) --> define new function in 

ReconstructedParticle.cc that collects the corresponding photon indices, in stage1 apply that function 

on RecoPhotons and work with the new collection of photons
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New variable: Invariant mass and total momentum 
of photons coming from the ALP
Compare to RecoALPPhoton's invariant mass and total momentum

Without object selections from MG 



New variable: Invariant mass and total momentum 
of photons coming from the ALP
2) Use that pair of photons with smallest angular separation (mindeltaR) --> define new function in 

ReconstructedParticle.cc that collects the corresponding photon indices

With object selections from MG (photon pt>10GeV, eta < 2.5)

Verify that these photon indices actually return the 

mindeltaR distribution: calculate deltaR for those photons

MindeltaR of reco photons     = deltaR of photons with previously 

    calculated indices



New variable: Invariant mass and total momentum 
of photons coming from the ALP
2) Use that pair of photons with smallest angular separation (mindeltaR) --> define new function in 

ReconstructedParticle.cc that collects the corresponding photon indices

With object selections from MG (photon pt>10GeV, eta < 2.5)



Checking deltaR

Without object selections from MG (pt, eta)

With object selections from MG 

First peak for signal should be from the two photons 

decaying from the ALP, however MG does cut on photons 

with deltaR < 0.4 !!! If that peak is from pythia photons- 

where is the peak from the MG ALP photons??



Checking deltaR

These are photons from the ALP (matched to gen level)

Why is there deltaR < 0.4 when MG has a cut for those values? 

Without object selections from MG
With object selections from MG (pt, eta)

With the additional deltaR > 0.4 

selection we would have no signal at all!



Checking deltaR
Without object selections from MG

Photons from ALP

Eta and pt cut not there

Photons from ALP



Checking deltaR
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Checking deltaR
Without object selections from MG

Photons from ALP

With obj selections from MG



Conflicting information from MadGraph
In the MG output .lhe file events and the settings of the run_card are listed

px  py   pz Energy

--> For photon (22) sometimes total momentum  (=energy) of less than 10 GeV, although card 

settings shows pt >10 GeV

Whats that?
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