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9.4 Value of systematic error

Figure 21 shows an overlay of two measures of the π0 efficiency.The red points show the τ→ρ
τ→π double

ratio, where the π0s are required to pass the pi0VeryLoose selector. The blue points show the
efficiency as measured by the method described in the following section. From these systematic
checks we can state that:

1) There is no evidence that the discrepancy we see in the τ → ρ and τ → π ratios come from
π0.

2) Rather, this comes from discrepancies in low energy phenomina: split-offs, background photons,
calorimeter energy deposits.

3) While we correct for these, we do not claim to fully understand these phenomina.
4) As a result of these low energy problems, we only site a value for momenta ¿ 300MeV.
5) We take as the major systematic error in this measurement the disagreement seen in figure 21,

which can be bounded at 3%.
Other systematic errors worth mentioning include uncertainties in the τ branching fractions. The

τ → πν uncertainty is 1%, and the τ → ρν uncertainty is .5%. But to take the τ → ρν uncertainty as
such would be too conservative since two-thirds of the that sample is really τ → µνν. Also differences
seen between smeared and unsmeared π0 is at most 0.5%. Taking all of this into account, we assign
a 3% systematic error to this measurement.
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Figure 21: Overlay of two measurements of π0 efficiency. The red points show the τ→ρ
τ→π double ratio,

where the π0s are required to pass the pi0VeryLoose selector. The blue points show the efficiency as
measured by the method in section 10. They agree to approximately 3% which we are taking as the
main systematic error of this measurement.
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• π0 Efficiency

– Central value with Momentum Dependence
– Beta level Corrections
– Systematic Error
– Merged π0 too

• Single γ Efficiency

• Energy scale corrections

– Applied at Run time at Reco level

• Energy resolution smearing (Gaussian)

• EMC calibration validation
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G. Sciolla Using B!K*0! to validate new EMC calibration 8

All Run1-4 DATA (skimmed<release 18)  
Old vs New EMC calibration 

Run on the same collections 

(same Rho0Gamma skim) 

Caveat: some jobs crashed…

Top: All data - old EMC calibration 

Mean = -14.3 +/- 2.6 MeV

Bottom: All data - new EMC calibration

Mean = -29.0 +/- 2.6 MeV

DATA: "E shift increased by 
new EMC calibration

3Michael Wilson, UC Santa Cruz 3 August 2005

Old Calibration
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• Control Samples

– µµγ

– τ → ππ0

– B decays B → K∗γ and B → D∗ρ

– D decays D → Kππ0 and D∗
s → γDs

– Code & Ntuples & Documentation

• Neutrals Energy correction

• Neutrals Energy Resolution smearing

• Calibration or Release Validation

• Neutral Hadrons

• DQG Representative
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Neutral AWG Improvements
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Combining !’s from different events

•used to “simulate” BG due to misreconstruction/miscombination of the 2 !’s

•should contain the following BG categories:
•K/" true but !! “false”

•K/" AND !! “false”

•does not contain:
•!! correctly reconstructed, K/" false

•D0 correctly reconstructed, "slow false

0.0-0.5 GeV

0.5-1.0 GeV

Klose

• Better π0 Efficiency systematic - 3% now

– τ → ππ0 with Eγ > 100 MeV

– D → Kpiπ0/D → Kπ

– ω → π+π−π0

• Merged π0 and π0 → γe+e−

• Easy to use Corrections

• Better Energy Resolution Smearing

• Difference between γ calibration and π0 Calibration

– change from mπ0 based to single Eγ

– effect of different resolution
between Data & Mc

– validate using range of decays
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Neutrals AWG

Decays with π0 and γ rely on 
Neutrals Corrections

Opportunity to contribute and 
learn about EM-calorimetry

Neutrals needs help with 
Control samples and Validation


