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Introduction (1/2)
• Results from Giovanni's latest presentation (15/05/23: link) and mid-term 

report
Zll: 7 categories (WW/ZZ/tautau discriminated in the NN using d_merge, m_had and E_miss variables)

NN separation matrix 1D parametrical fit results :

https://indico.cern.ch/event/1284261/contributions/5406896/attachments/2647640/4583408/2023_05_15%20-%20Higgs%20hadronic%20branching%20ratios%20with%20ZH%20at%20FCCee.pdf


Introduction (2/2)
Z𝜈𝜈: 5 categories with bb/cc/gg/ss/nonhad

NN separation matrixHistograms of interest, after selection

2D fit result



Updated selection
• Used latest jet tagger version (addition of isU/D/tau scores) 

-> Removed former variables used to split WW/ZZ/tautau

• Removed cut on the N of constituants in the jets to avoid cutting 
𝜈𝜈Htautau events.

• Also updated cut on m_miss, and 
included it in the NN training

• Both Zll and Z𝜈𝜈 now are studied with 7 
decay categories



Cutflow updates - Z𝜈𝜈
Before

After



Fitting with Combine
Cross-checking fitting results between previous code (HistFactory RooFit 
script) and Combine

Systematics : MCstats + 5% bkg unc.

Similar cross-checking has been performed for analytical fit (between HF 
and combine)

Zll template fit bb cc gg ss WW ZZ tautau

HistFactory 0.72 4.31 2.35 333.73 1.75 15.17 4.49

Combine 0.73 4.31 2.35 335 1.77 15.10 4.45

CombineTF 0.71 4.25 2.37 355 1.75 15.4 4.50



Channel combination
• Channels combination results 

• Old results
• Zll Z𝜈𝜈

• If the full hadronic decay channel workspace is available, it can be 
included to this combination

bb cc gg ss WW ZZ tautau

template comb. 0.33 2.16 1.10 134 1.56 11.5 4.00

analytic (Zll) + 
template (Znunu)

0.35 2.32 1.14 140 1.68 10.7 3.25



Purity categorization (1/2)
Goal : increase analysis statistics by including purity categories in the 
samples

H
I
G
H

L
O
W

afterbefore



Purity categorization (2/2)
Zll:

Categorization can still probably be slightly improved to win small .% in some categories

bb cc gg ss WW ZZ tautau

Zll 0.71 4.25 2.37 355 1.75 15.4 4.50

Zll with purity cat. 0.70 4.06 2.27 269 1.72 13.0 3.97
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Including a 3rd category very slightly 
increases max significances but no specific 
improvement in precision

Same study for Z𝜈𝜈 is WIP



uu, dd and flavour violating samples (1/2)
Generated H to uu, dd, and cu, bs, bd, sd samples (400k events each) and 
prepared analysis elements to be included in the analysis



uu, dd and flavour violating samples (2/2)
Generated H to uu, dd, and cu, bs, bd, sd samples (400k events each) and 
prepared analysis elements to be included in the analysis



Conclusion
• Included the 7 categories (bb/cc/gg/ss/WW/ZZ/tautau) in both Z(ll,𝜈𝜈) 

channels
• Updated selection and analysis lead to an upgrade in both channel and 

combination yielded first promising results
• Whole analysis was re-implemented by Giovanni in 

FCCAnalysis/FCCeePhysicsPerformance git forks
• WIP to improve Znunu channel (and combination) with purity
• WIP to include newly generated signal samples for Huu, Hdd, Hcu, Hbs, 

Hbd, Hsd in the analysis


