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Updates on Zll & Z𝜈𝜈
At 240 and 365 GeV
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Changes on Zll and Z𝜈𝜈
Fixed an issue related to MCstats uncertainty.
Updated Luminosity to 10.8ab-1 for 240GeV and 3.0ab-1  for 365GeV
Modified the binning strategy to ensure better convergence of the fit:
• Merged empty bins in the data_obs (sigs + bkgs) hist to the closest 

one, forcing at least 1 generated MC event in each bin 
• Fill empty bins in processes hist with 1e-6 events

Additionally changed the binning of Zll and Z𝜈𝜈 from fixed size binning to 
custom size bins (smaller around signal region, larger around the tails)
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Purity categories
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For Z𝜈𝜈, all categories yield the best precision with 3 purity categories

From now background norms are now free in the fit. No syst.
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Fitting and results
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We fit :
• For Zll : 1D hist of the recoil mass
• for Z𝜈𝜈 : 2D hist of visible mass and missing mass

We use CombineTF to perform the fit.

The table on the next slides summarize the results of the fit :
• 100*err_mu given in output of combine for each category where mu is 

𝜎*BR/(𝜎*BR)SM



Results for ZllZ𝜈𝜈 at 240 and 365

365GeV are still WIP. All expected yields available in Backup

Precision (%) bb cc gg ss WW ZZ 𝛕𝛕

Z(ll)H 240 0.68 4.02 2.18 234.84 1.78 13.66 4.08

Z(ll)H 365 1.74 11.29 5.74 1168.75 5.61 44.01 13.15

Z(ll)H 240+365 0.63 3.77 2.03 228.42 1.65 12.87 3.83

Z(𝜈𝜈)H 240 0.36 2.18 1.10 151.68 1.51 15.29 11.0

Z(𝜈𝜈)H 365 1.09 5.53 3.17 108.14 3.88 28.23 19.49

Z(𝜈𝜈)H 240+365 0.34 2.03 1.04 87.89 1.40 13.38 9.58

Z(ll+𝜈𝜈)H 240 0.32 1.91 0.98 126.18 1.12 9.78 3.79

Z(ll+𝜈𝜈)H 365 0.92 4.94 2.77 107.64 3.15 23.47 10.90

Z(ll+𝜈𝜈)H 240+365 0.30 1.78 0.92 81.77 1.06 8.94 3.55
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Combination of Zll, Z𝜈𝜈 and 
Zqq
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At 240 GeV



Precision (%) bb cc gg ss WW ZZ 𝛕𝛕

Z(ll)H(jj) 0.68 4.02 2.18 234.84 1.78 13.66 4.08

Z(qq)H(jj) 0.32 3,28 3.06 438.23 8.68 50.09 110.71

Z(𝜈𝜈)H(jj) [APC] 0.36 2.18 1.10 151.68 1.51 15.29 11.0

Z(𝜈𝜈)H(jj) [BNL] 0.71 4.38 5.60 132.86 258.98 514.51 14.81

Combination (𝜈𝜈 APC) 0.22 1.65 0.93 121.70 1.11 9.56 3.79

Combination (𝜈𝜈 BNL) 0.26 2.19 1.65 111.07 1.67 12.34 3.84

Combination elements
All channels (Zqq, Z𝜈𝜈, Zll) follow the same binning conventions (no empty 
bins, ghost events….)
Combination performed using both the Z𝜈𝜈 analysis from APC 
(Marchiori/Maloizel) and BNL (Iakovidis) (There might be an issue with BNL Znunu templates)
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Next steps
Perform the separation of Z(𝜈𝜈)H and VBF events at 365 (and 240) GeV

Perform the Combination at 365 GeV

Obtain BR and kappas sensitivity :
• Assuming first the value of ZH coupling from the dedicated analysis
• by performing simultaneous analysis with the coupling measurement 

and 𝜎(ZH)
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BACKUP
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Yields for Zll at 240 GeV
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Yields for Z𝜈𝜈 at 240 GeV
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Yields for Zll at 365 GeV

13



Yields for Z𝜈𝜈 at 365 GeV
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