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ÁPhoton reconstruction is important.

ÁReconstructing “and †lepton, etc. rely on good photon 
reconstructions .

ÁIssues, in the order of difficulty

ÁRecover part of photon penetrated into HCAL

ÁRemove photon fragments

ÁBe more aggressive to separate two nearby photons

ÁIdentify photons close to tracks

Motivations
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ÁRemove photon fragments

ÁPhoton fragment removal algorithm - released

ÁRecover part of photon penetrated into HCAL

ÁHigh energy photon recovery ðdone

ÁSeparate two nearby photons

ÁNew peak finding algorithm ðdone

ÁIdentify photons close to tracks

ÁRestructuring photon reconstruction algorithm ðdone

Current status

04/11/2015 Boruo Xu - University of Cambridge 4



ÁImproving photon completeness and purity.

ÁIdentifying the fragments; Collecting evidence; Make 
careful decisions to merge. The aim is to merge as many 
fragments as possible whilst not merging part of charged 
hadrons to photons.

Photon Fragment Removal

04/11/2015 Boruo Xu - University of Cambridge 5



ÁIdentify the fragments using generator information

ÁCollecting evidences. Example quantities below

ÁMake decisions and apply to reconstructed fragments.

Photon Fragment Removal
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ÁTesting sample ̔single photon of energy ranged from 0.1 to 
500GeV, fired at random directions with CLIC_ILD detector model.

Photon Fragment Removal
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ÁConclusion ̔

ÁFragment removal algorithms have been released in 
PandoraPFA V2-00-00.

ÁUnder the name RecoPhotonFragmentMerging and 
PhotonFragmentMerging

ÁThey have been incorporated into the default settings for 
PandoraPFA trunk. 
Link:https ://github.com/PandoraPFA/MarlinPandora/blob/master/scripts/PandoraSettingsDefault.xml

Photon Fragment Removal
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ÁRecover part of photon penetrated into HCAL

ÁThis typically happens for photon with energy > 50 GeV

ÁPhoton reconstruction implicitly assumes photons deposit 
all energy in ECAL. Hence energy in HCAL would be 
typically reconstructed as neutral hadron.

High energy photon recovery
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ÁCollect evidences and make decisions. Example 
evidences

High energy photon recovery
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ÁTesting sample ̔two photons of energy 500GeV each, fired at 
random directions

High energy photon recovery
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ÁImprove separation of nearby photons.

ÁElectromagnetic shower leaves a deterministic profile in 
the calorimeter.

ÁEnergy deposited in ECAL is used to identify nearby 
photons .

ÁNew peak finding is exclusive,
hopefully creating fewer
fragments.

New peak finding
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New peak finding
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ÁProject energy to a 
transverse plane 
perpendicular to the 
direction of flight
ÁCalo hits are saved in bins

ÁIdentify all peaks in the 
plane.

ÁDiscard small peaks if energy 
is < 5% most energetic peak

ÁAssociate non -peak bins to 
peaks, by minimise metric:
ÁȀ= d peak to bin / ã(Epeak )



ÁIs a reconstructed photon one photon or does it actually 
consist of two photons?

ÁUse new peak finding algorithm towards the end of 
PandoraPFA reconstruction, split the photon into two if it 
finds two peaks in the photon.

New peak finding - Photon splitter
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ÁTesting sample ̔two photons of energy 500GeV each, fired at 
random directions

New peak finding
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ÁTesting sample ̔two photons of energy 100 and 10 GeV each, fired 
at random directions

New peak finding
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ÁAverage normalised fragmented energy as a function of separation, 
in barrel and end cap only.

New peak finding
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