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Last update (09/09/24)

I. RooFit now fitting (auto normalization)

A. rebinning fits predictably lowers chi2 
1. Rebinning changes DOF and respective bin by bin contribution to chi2

a) chi2 probability for similar bkg parameters could be “much worse” but still low chi2 

B. chi2 with rebinning of 40 mostly agrees with Gaussian Processes  
II. Fit display 

A. New and Improved, modified TJs display scripts for roofit functionality
B. fixed incorrect fit being displayed with best chi2 per set of iterations

III. Signal Injector 
A. Made signal injector that tracks mass resolution 

IV. “High Mass” Resonance Search 
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Updates since last update

I. Success in blinding procedure
A. using piecewise method, only tested on rising edge of IMD

B. Albeit flawed in parameter projection, piecewise blinding converges well 

II. RooFit Functionality for 2015 dataset
A. Wrote RooFit framework and codebase for fitting 2015

B. success in restricted range fits
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Piecewise Blinding 

Procedure (n=1, rising edge)
I. Fit on 6.5% within the range [33, 57] MeV.

A. Store parameter and parameter errors from a “good fit”.
II. Fit on 100% IMD within the range [34, 54] MeV 

- Generate 100% parameter seeds 
In each fit iteration

1. vary 6.5% parameters using a gaussian of width parameter error
2. set limit on acceptable 100% parameter by size of original parameter error
3. If 6.5% parameter was fixed 

→ loosen limits to be within 40% above or below stored value
- Display fit with lowest chi2 (highest chi2 probability)

- store parameters and parameter errors

 



5

Piecewise Blinding    6.5% Rising Edge

Fit Info
Bin Size: 50 keV
Range: [33, 57] MeV
Chi2_Prob = 0.46

Stored Parameters

Stored Errors
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Piecewise Blinding    100% Rising Edge

Fit Info
Bin Size: 200 keV
Range: [34, 56] MeV
Chi2_Prob = 0.20

Stored Parameters

Stored Errors
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Piecewise Blinding    Comparisons

100% Fit Info
Bin Size: 200 keV
Range: [34, 56] MeV
Chi2_Prob = 0.20

Stored Parameters

Stored Errors

6.5% Fit Info
Bin Size: 50 keV
Range: [33, 57] MeV
Chi2_Prob = 0.46

Stored Parameters

Stored Errors

Comparison Takeaways

1. p4 largest discrepancy 
[15.5→14.09]

2. p4 error significantly 
decreased
[3.6 → .009]

3. p5, p8 auto fixed in 6.5%, 
not fixed in 100%
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Reminder: Global Fit of 2015

Good expansion of fitting methods to independent dataset.
Helps standardize procedures.

- Will summarize progress on 2015 dataset from the summer (pre-roofit) 

Restricted Range Fits on 2015
- build RooFit functionality for processing 2015 IMD
- determine if restricted fitting works okay

Goal: generate scaled parameters from 2016 functional form to fit 2015 distribution. 
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Reminder: Global Fit of 2015

TJ’s fits / display from summer 
- parameters stored for use in 

bkg+signal model
- chi2 probability = 0.81
- chi2/dof = 0.97 
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Corresponding 2015 Upper limits and pvalues
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*Global pvalues to be calculated when bumphunter rewritten.
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Restricted Range Fit of 2015 (1/2)

Fit Info
Bin Size: 50 keV
Range: [20, 60] MeV
Chi2_Prob = 0.34
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Fit Info
Bin Size: 50 keV
Range: [36, 45] MeV
Chi2_Prob = 0.03

Restricted Range Fit of 2015 (2/2)

Seems more difficult to 
fit smaller window in 
2015.
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Next Steps (the pre-analysis workshop meeting grind)

I. Look into proper parameter constraints
A.  correlated gaussians and covariance matrices

B. Requires fit of 6.5% and 100% in same fitting framework

II. Rewrite BumpHunter to incorporate RooFit expected values
A. run 6.5% params first and then 100%

II. Signal Injection Studies with improved signal_injectorinator.py
III. Test additional functions 
IV. Test feature comparing script for independent background models, 

different datasets, and different functions.
V. 1% 2021 asap
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RooFit Outputs

Automatic Parameter fixing under investigation.


