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OverviewOverview

• Calibrations
• Perfect pattern recognitionPerfect pattern recognition
• Efficiency and purity of hit assignments
• Summary
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CalibrationsCalibrations

• Simple sampling fractions – provide a single 
sampling fraction per (sub)calorimeter. Allows an 
estimate of cluster energy independent of source.

• Particle type dependent calibration – provide yp p
conversion from a set of calorimeter hits (cluster) to 
energy assuming known source (photon or hadron).
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Simple sampling fractions:procedure

• Look at qq events at fixed energies (q = uds).
• No radiation, no prompt neutrinos, total energy known.
• Sum energy deposits for each calorimeter per event.
• Use equal # events from Ecm = (100,200,360,500) GeV.
• Fit for sampling fractions minimizing dE/sqrt(E).
*   caveat: The digital calorimeters have a significant polar 

l d d hi h i i l d d i f ll i langle dependence, which is included in following results.

4



Simple sampling fractions: results

rms90 = 4.83 GeV
rms90 = 7.20 GeV

i 9 00 G V
sigma = 6.07 GeV

rms = 6.29 GeV

sigma = 9.00 GeV

rms = 9.23 GeV

rms90 = 14 2 GeV
rms90 = 9.75 GeV

sigma = 12.4 GeV

rms = 12.9 GeV

rms90 = 14.2 GeV

sigma = 16.6 GeV

rms = 20.3 GeV
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Simple sampling fractions: resultsp p g

U il l k b• Until leakage becomes 
significant (beyond 180 
GeV jets), sid02 behaves 
as ~ 50%/sqrt(E) 
calorimetric detector. 
(Using rms90).( g )
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Calibration: procedure

• Calculate sampling fractions separately for photons and neutral 
hadrons.

• For neutral hadrons, add a nonlinearity correction.
• What energy, angle, particle type distribution?
• Use particles from ZZ events at 500 GeV.
• Check photon results with single photons.
• Check neutral hadron results with n nbar and k0l in 1:1:2 ratio• Check neutral hadron results with n,nbar and k0l in 1:1:2 ratio.
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Calibration results: Photons

rms = .209rms  .209
sigma = .188

• Effective photon resolution of 19%• Effective photon resolution of 19%
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Single photons at 90 degrees

Photons:cos theta=0:resolutionPhotons:cos theta=0:nonlinearity
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Calibration results: Neutral hadrons

rms = 830rms = .830
sigma = .625

• Effective neutral hadron resolution of 63%• Effective neutral hadron resolution of 63%
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Neutral hadrons at 90 degrees
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Perfect pattern recognition 
reconstruction

• Cheat tracking
• Cheat clusteringCheat clustering
• Final state particles?
• Use previously described calibration.
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PPR ResultsPPR Results

rms90 = 2.24 GeV

i 3 93 G Vsigma = 3.93 GeV

rms = 2.73 GeV

• (dM/M)90 = 2.46%
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Current SiD PFA performanceCurrent SiD PFA performance

• Still a wide gap.
• Same calibration.
• Potential for significant 

improvement through 
pattern recognitionpattern recognition.
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From Mat in AprilFrom Mat in April

Current algorithm with cheat tracking, rms90 = 3.6 GeV
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Efficiency and purity of hit 
assignments

• PPR – ~100%
• SiD PFA – need to measure Still a wideSiD PFA need to measure. Still a wide 

gap between PPR and SiD PFA 
performanceperformance.
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SummarySummary

• Can measure SiD performance as a 
calorimeter.

• Cheating on hit assignments show PFA 
potentialpotential.

• Studying confusion matrix may well guide 
algorithmic improvements.
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