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Disclaimer

Common tools: group effort

Idea of common tools is to facilitate analysis note approval process by reviewing separately
common tools such as fiducial cuts and momentum corrections

Not all physics analysis have the same requirements

Status report of progress, welcome comments and feedback
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Fiducial Cuts
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ECal fiducial cuts principle

Electron PID 3.5σ cut on
Edep
p

ECal energy deposition in DAQ trigger

Spatial variations of mean
Edep
p

=⇒ inefficiencies

Fiducial region from 98% efficiency
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Procedure to find ECal edges

Calorimeter tip:
largest counts
most structure

P1 / P2 pivots:
fixed at step 2

Tip: 2 free
parameters

FX Girod RGA Common tools input Apr 29th 2020 5/ 25



Illustrations in S1 and S4
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Sampling fraction near edges

V plots have W>30 cm, and W plots have V>30 cm
Top: before fiducial cuts

Bottom: after fiducial cuts
=⇒ Non constant cut in (V,W) and depends on sector
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Efficiency variations vs cut
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Fiducial cuts procedure results
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DC fiducial cuts results
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Momentum Corrections
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FD angles from elastic

difference between proton angle and predicted angle from elastic
red is mean of gauss fit result, blue is width

=⇒ differences very small
only non zero deviations in S2, S3, and S4 at 10.6 GeV
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Cross check electron FD angles

No difference between ECal and DC angles from radiative elastic
=⇒ use electron polar angle to correct momentum
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Momentum correction procedure
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RGA 10.6 GeV e mom DC R2 map
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RGA 10.6 GeV e mom DC R2 fit
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RGK 6.5 GeV e mom DC R2 map
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RGK 6.5 GeV e mom DC R2 fit
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Momentum corrections to DIS W

Electron momentum corrections are small 1 to 2% or less

∆p
p
∝ ∆B

B
=⇒ Map correction to DC R2 coordinates

RGA and RGK momentum corrections seem anti-correlated
In- vs Out- bending?

Need to cross check results with other reactions
(
ep → eπ+X , · · ·

)
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Photon Energy Correction
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Photon energy correction step 1

Both photons have the same energy

m2
γγ = E1E2θ2γ1γ2 =⇒ mγγ = Eθγγ =⇒ Ecor

E
=

m
π0

mγγ
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Photon energy correction step 2

One photon corrected from step 1 range

m2
γγ = EEcorθ2γγ =⇒ Ecor

E
=
√

m
π0

mγγ
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Photon sampling fraction results

Electron sampling fraction fit result in sector
Reference 0.25 and 5% variation line
GEMC photon sampling fraction

Photon sampling fraction from step 1 results
Photon sampling fraction from step 2 results

=⇒ question on step 1 results around Eγ > 3 GeV θγγ ≈ 5◦ =⇒ ∆γγ ≈ 60 cm
Also seen in simulations, needs to be updated

Energy sharing for nearby clusters in deeper layers?
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Position dependence of the π0 mass

No clear correlation between electron and photon sampling fractions
Systematic limitation to this correction approach
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