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Outline

* Methods:
% Leading Particle method (LPJC)
* Weighted Charge method (WCJC)

e Combination:
% Decision level combination

% Tagger level combination

e Conclusion
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Definition of effective tagging power
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Leading particle method (LP]C)
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Dependence on leading particle type

Dependence on b/c hadron type

Dependence on decay source of
leading particle: hadron or QCD.
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Weighted charge method (WC]JC)

Method:
e Use the charge and momentum of all final charged particles in a jet
with a weight parameter K to calculate Qjet«.

e the weight parameter K is optimized for different decay modes.
e if Qjet*<0, we consider this is a b quark, and vise versa.
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Decision level combination of two methods

two methods decision percentage
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Tagger level combination of two methods

Input final particle candidate i
get its PID

get wi(j=LPJC), wi(j=WCJC), decision &(j=LPJC), &(j=WCJC)

put sij, &, wi;jin this formula and get combined get

Neandidate Nmethod
€utp = 2, Dy Sijléyl (=20,
i=1 j=1
Si, j is the decision weight of j-th method for i-th candidate.
a)i’ j is the mis-judgment rate w of j-th method for i-th candidate.

éi . is the tagging decision of j-th method for i-th candidate.

The tagging decision éi takes the value of
* +1 when the candidate is tagged as b jet

* -1 when the candidate is tagged as b jet
e 0 when the candidate is untagged



Tagger level combination of two methods
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Tagger level combination of two methods
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Conclusion

Analysis of jet charge performance for single jet at CEPC Z pole:
% LPJC method:

e For : Effective tagging power = 0.089
e For : Effective tagging power = 0.203
% WCJC method:
e For : Effective tagging power = 0.159
e For : Effective tagging power = 0.258
% Decision level combination:
e For : Effective tagging power = 0.165 (improve 3.8%)
e For : Effective tagging power = 0.342 (improve 32.6%)
% Tagger level combination:
e For : Effective tagging power = 0.182 (improve 14.5%)
e For : Effective tagging power = 0.372 (improve 44.2%)

% Dependences:
 High dependence on leading particle type.

e High dependence on b/c hadrons type, especially for Bs (Mingrui), Ap, Ac, ...

 High dependence on the decay source of leading particle.
Future work:
Check the statistics.

Write the paper.
More interesting work (better combination, jet flavtr tagging, light jets...)
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Decision level combined €eff VS W1 W?




Eerr ratio = €.s(combined)/c.se(better single method) vs w1 w:
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gerf(methodl), eesf(method?2), €ese{combined), €.¢r ratio vs wi w>
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Listen to which method

combination method listen to whom

from from from from
b hadrons/QCD b hadrons ¢ hadrons/QCD c hadrons

most listen to
LP method

most listen to
weighted method

most listen to
LP method

most listen to
weighted method

most listen to
weighted method

by Whizard

blue: willing to listen to weighted method
pink: willing to listen to LP method

red frame: all source & only from hadron decay : listen to different method
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TF percentage of two methods
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