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Tight ID for converted

● The tight ID working point for converted is too loose, see 
Guillaume's slides:

– https://indico.cern.ch/event/521826/contributions/2136996/attachments/1258574/1859020/photonId-15april2016.pdf

● Efficiency ~5% higher at high Et for converted photons.

● Look at shower photon shower shapes for the diphoton analysis.

https://indico.cern.ch/event/521826/contributions/2136996/attachments/1258574/1859020/photonId-15april2016.pdf
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Modified ID
● Looking at shower shapes of high mass diphoton events: confirmed that the 

tight ID is not optimal, especially for converted photons (see previous talk).
● Determine by hand a new tight working point (tighten the SS cuts).

Run2
Modified
8TeV

Photons failing 
tight isolation

https://indico.cern.ch/event/522801/contributions/2141264/attachments/1261902/1865584/PhotonID_Studies_HighMassgg_2016-04-21.pdf
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Tight ID efficiency
● Compute tight ID efficiency w.r.t. loose ID photons (Sherpa γγ):

– pT > 55 GeV

– Loose isolation: topoetcone40 – 0.022*Et < 7 GeV

● Inclusive efficiency:

– Nominal ID:

● Conv:
● Unconv:

– Modified ID:

● Conv:
● Unconv:

● With modified working point the Conv/Unconv efficiencies are closer at low ET.
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Fraction of grey photons 

● Grey photons = pass Loose isolation but fail tight isolation.

● Tighter ID reduces fraction of grey photon candidates.

– Denotes correlation between ID and isolation:

tighter ID → less loosely isolated photons
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Purity Measurement
● Compare the diphoton purity obtained with the 

nominal and modified Tight ID working point.
● Use 2x2DSB method.

– The ID and isolation efficiencies and fake rates are computed 
w.r.t. Loose'{2,3,4,5}.

– Only Loose' variation is considered in the systematics.
● Consider 3 selections:

– Graviton loose isolation
– Graviton failing loose isolation (grey photons)
– Graviton tight isolation
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Graviton Loose Isolation
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Graviton Loose Selection
Nominal Tight ID Modified Tight ID
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Graviton Loose Selection - mγγ
Nominal Tight ID Modified Tight ID

Modified ID improves the purity



28/04/2016 A. Vallier 10

Graviton Loose Selection - ηleading
Nominal Tight ID Modified Tight ID

Modified ID improves the purity
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Failing tight isolation photons
(a.k.a. grey photons)
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Failing tight isolation
Nominal Tight ID Modified Tight ID
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Failing tight isolation - mγγ
Nominal Tight ID Modified Tight ID

Modified ID improves substantially the purity
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Failing tight isolation - ηleading
Nominal Tight ID Modified Tight ID

Modified ID improves substantially the purity
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Graviton Tight Isolation
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Graviton Tight Isolation
Nominal Tight ID Modified Tight ID
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Graviton Tight Isolation

Modified ID improves slightly the purity
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Graviton tight isolation - ηleading
Nominal Tight ID Modified Tight ID

Modified ID improves slightly the purity
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Conclusion
● Tightening by hand the Tight ID working point improves the purity in the case of the diphoton 

high mass analysis:

– Graviton loose isolation selection

● Purity: 
● Diphoton yield:

– Failing loose isolation

● Purity:
● Diphoton yield:

– Graviton tight isolation selection

● Purity:
● Diphoton yield:

● TO DO:

– Purity is not the only point to consider: we will look now at the expected significance with modified and 
8TeV working point (Simone has just made the necessary tuples).

– Try to reoptimise the ID working points.

absolute gain: 13.5%

absolute gain: 2.9%

relative loss: -14%

absolute gain: 21.6%

relative loss: -48%

relative loss: -12%
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Backup
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Graviton Loose Isolation
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Graviton Loose Selection - mγγ
Nominal Tight ID Modified Tight ID
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Graviton Loose Selection - mγγ
Nominal Tight ID Modified Tight ID
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Graviton Loose Selection - ηleading
Nominal Tight ID Modified Tight ID



28/04/2016 A. Vallier 25

Graviton Loose Selection - ηleading
Nominal Tight ID Modified Tight ID
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Graviton Loose Selection - ηsubleading
Nominal Tight ID My Tight ID
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Graviton Loose Selection - ηsubleading
Nominal Tight ID My Tight ID
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Graviton Loose Selection - ηsubleading
Nominal Tight ID My Tight ID
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Failing tight isolation photons
(a.k.a. grey photons)
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Failing tight isolation - mγγ
Nominal Tight ID Modified Tight ID
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Failing tight isolation - mγγ
Nominal Tight ID Modified Tight ID
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Failing tight isolation - ηleading
Nominal Tight ID Modified Tight ID
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Failing tight isolation - ηleading
Nominal Tight ID Modified Tight ID
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Failing tight isolation - ηsubleading
Nominal Tight ID My Tight ID
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Failing tight isolation - ηsubleading
Nominal Tight ID My Tight ID
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Failing tight isolation - ηsubleading
Nominal Tight ID My Tight ID
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