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Iteration 0

How is the empirical fit 
determined?
● Shape is Chebyshev 

(order 2) 
○ Roughly based off pion 

subtraction
● Comparing data to SIMC 

(tail matching)
● Yet, still feels arbitrary

○ Need to quantify
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Determining Best Binning and Empirical Fit Scale
● ratio_fail_count: how many (t, phi) bins have a data/SIMC ratio that is more than 3 sigma 

away from unity. [Lower is better]
● ratio_mean_dev: the absolute offset of the weighted mean ratio from 1.0. The weighting is 1 / 

ratio_err^2, so precise bins count more. [Closer to unity is better]
● ratio_rms: the RMS spread of the per-bin ratios around 1.0.  [Closer to unity is better]
● kinematic_score: a data-vs-SIMC shape mismatch score built from the support histograms 

for Q2, W, theta_cm, and mm. For each histogram pair it adds chi2/ndf + relative mean 
difference + relative RMS difference, then averages over all available support histograms.  
[Lower is better]

● The background scale is scanned per phi setting
● Among valid candidates, the optimizer sorts them in this exact order:

1. lowest ratio_fail_count
2. then lowest ratio_mean_dev
3. then lowest ratio_rms
4. then lowest kinematic_score

Procedure 
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Determining Best Binning and Empirical Fit Scale
● The background scale is 

scanned per phi setting
● Among valid candidates, the 

optimizer sorts them in this exact 
order:
1. lowest ratio_fail_count
2. then lowest 

ratio_mean_dev
3. then lowest ratio_rms
4. then lowest 

kinematic_score
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Determining Best Binning and Empirical Fit Scale Iteration 0
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Different Method: Composite Score Iteration 0
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Different Method: Composite Score 

Q2=4.4, W=2.74 Center High ε



Different Method: Composite Score 
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