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Context
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Currently studying an optimal working point for the topological MVA score.  Points under consideration:

 

Fit stability: Ability of the fit to converge back to the truth solution.

Studied with pseudo-experiments fits by varying the number of events for each sub-sample
according to the output of the invariant-mass fit for a given set of topo cuts.  
It also allows to determine the statistical uncertainty ( ) of the Isobar Parameters (IP) and do
a sanity check  .

 

Fluctuations of combinatoric model: Response of the IP ( ) of different contributions due
to the statistical fluctuations of the combinatoric background model (maps).

Assessed by fits on data,  with combinatoric models fluctuated from the baseline according to
Poisson-Gamma statistics.
Special interest in the impact on the NR component, for which a "competition" with combinatorics
is expected.

σ ​(X ​)stat i

⇒ σ ​(X ​) ≈stat i σ ​(X ​)fit i

σ ​(X ​)comb i
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Fit stability

S. Ordonez-Soto  AmAnB ​ →s
0 K ​π πS

0 + −

Local closure

Procedure for each topo MVA cut:

Fit data many times from different starting points.
Perform the best solution study.
Generate toys from that solution.
Refit the toys, starting at the generation point (local).

 

Study whether the fitter comes back and how that depends on the MVA cut. Also would help to assess:

Does tightening the cut reduce secondary solutions? Does it reduce bias? Does it improve
convergence without increasing uncertainties too much?
Uncertainties    )⇒ σ ​(X ​)stat i

In this context, a "good" cut is often the one that gives the best effective fit
stability, not simply the lowest background. However, "more stable" does not

mean "more reliable physics"  always keep an eye on observables⇒

3



Results
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Local closure

BF working point

Best solution pars
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Results
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Local closure

Tight working point

Best solution pars
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Local closure

Topo scan 1

Best solution pars
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Local closure

Topo scan 5

Best solution pars
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Results
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Local closure

Topo scan 10

Best solution pars
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Results
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Local closure

Topo scan 15

Best solution pars
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Results
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Local closure

Topo scan 20

Best solution pars
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Results
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Local closure

Topo scan 25

Best solution pars
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Summary: residuals 
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Here uncertainties
are: σ ​stat
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Summary:  vs topo cut σ ​stat
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Summary: best solution vs topo cut
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Here uncertainties
are: σ ​fit
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Fluctuations of combinatoric model
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Local stability is just part of the story... Combinatorial background model fluctuations are crucial as well.

Combinatorics is modeled from upper side-band events and it is statistically limited, depending on
the topo MVA selection.

How much the stability and the IP depend on the background knowledge?

Procedure, temporarily for two topo cuts (BF and tight):

Preliminary: Fits to data (fixed) with fluctuated combinatorial maps    
Fit to toys from best solution with fluctuated combinatorial maps  

⇒ σ ​(X ​)comb i

⇒ σ ​(X ​) =tot
2

i σ ​(X ​) +comb
2

i σ ​(X ​)stat
2

i
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Results
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BF working point

Best solution pars

Comb. fluctuations on data fits
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Results
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Tight working point

Best solution pars

Comb. fluctuations on data fits
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Results
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BF working point

Best solution pars

Comb. fluctuations on toy fits
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Results
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Tight working point

Best solution pars

Comb. fluctuations on toy fits
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Thank you

20



Backup
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Fit stability
Fractions in the signal window
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BF baseline

Tight topo
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Fit stability
Fractions in the signal window
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Topo 1

Topo 5
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Fit stability
Fractions in the signal window
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Topo 10

Topo 15
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Fit stability
Fractions in the signal window
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Topo 20

Topo 25
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