
CEPC HZZ Analysis Update

Min Zhong, Yanxi Gu

2020.2.26

1



Introduction

2

➢ Cut-based only analysis

➢ Will discuss the observables we have used so far



𝒒𝒒𝑯𝒁𝒁 (𝒁 → 𝝂𝝂, 𝒁 ∗ → 𝝁𝝁)
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➢ Cut Flow Table

➢ This time

➢ BDT optimized 
cut-based

➢ BDT BDT 46 377 233



𝒒𝒒𝑯𝒁𝒁 (𝒁 → 𝝂𝝂, 𝒁 ∗ → 𝝁𝝁)
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➢ 40 < 𝑵(𝒑𝒇𝒐) < 95

Note:

1. all the plots are in log scale

2. Two cuts are applied to 
first supress the background

15<npfo<120
50<M(dijet)<130



𝒒𝒒𝑯𝒁𝒁 (𝒁 → 𝝂𝝂, 𝒁 ∗ → 𝝁𝝁)
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➢ 75 < Di-jet mass < 110 GeV



𝒒𝒒𝑯𝒁𝒁 (𝒁 → 𝝂𝝂, 𝒁 ∗ → 𝝁𝝁)
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➢ 50 < Missing mass < 110 GeV



𝒒𝒒𝑯𝒁𝒁 (𝒁 → 𝝂𝝂, 𝒁 ∗ → 𝝁𝝁)
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➢ 15 < Di-muon mass < 55 GeV



𝒒𝒒𝑯𝒁𝒁 (𝒁 → 𝝂𝝂, 𝒁 ∗ → 𝝁𝝁)
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➢ 110 < Visible mass < 180 GeV, and not in [122, 128]

Note: this plot is after 
all the cuts applied



𝒒𝒒𝑯𝒁𝒁 (𝒁 → 𝝂𝝂, 𝒁 ∗ → 𝝁𝝁)
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➢ 160 < Di-muon recoil mass < 220 GeV, and not in [122, 128]



𝒒𝒒𝑯𝒁𝒁 (𝒁 → 𝝂𝝂, 𝒁 ∗ → 𝝁𝝁)
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➢ -0.9 < cos theta < 0.9

cos 𝜃 =
𝑃𝑧𝑣𝑖𝑠𝑖𝑏𝑙𝑒

𝑃𝑧𝑣𝑖𝑠𝑖𝑏𝑙𝑒
2 + 𝑃𝑌𝑣𝑖𝑠𝑖𝑏𝑙𝑒

2



𝒒𝒒𝑯𝒁𝒁 (𝒁 → 𝝂𝝂, 𝒁 ∗ → 𝝁𝝁)
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➢ -0.9 < cos theta (visible) < 0.9



𝒒𝒒𝑯𝒁𝒁 (𝒁 → 𝝂𝝂, 𝒁 ∗ → 𝝁𝝁)
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➢ 10 < P visible < 70 GeV



𝒒𝒒𝑯𝒁𝒁 (𝒁 → 𝝂𝝂, 𝒁 ∗ → 𝝁𝝁)
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➢ 10 < Pt visible < 60 GeV



𝒒𝒒𝑯𝒁𝒁 (𝒁 → 𝝂𝝂, 𝒁 ∗ → 𝝁𝝁)
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➢ 45 < Leading jet E < 85 GeV



𝒒𝒒𝑯𝒁𝒁 (𝒁 → 𝝂𝝂, 𝒁 ∗ → 𝝁𝝁)
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➢ 25 < Sub-leading jet E < 55 GeV



𝒒𝒒𝑯𝒁𝒁 (𝒁 → 𝝂𝝂, 𝒁 ∗ → 𝝁𝝁)

16

➢ 60° < Dimuon-dijet angle < 170°



𝒒𝒒𝑯𝒁𝒁 (𝒁 → 𝝂𝝂, 𝒁 ∗ → 𝝁𝝁)
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➢ Fitting Result

Precision

Cut 76.47%

BDT 50.89%

Mixed 54.19%



μμHZZ (ννjj)
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➢ Cut Flow Table

➢ BDT optimized 
cut-based

➢ This time

➢ BDT BDT 66 36 14 11



μμHZZ (ννjj)
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➢ 3 < Leading jet Pt < 55

Note: this plot is after 
all the cuts applied



μμHZZ (ννjj)
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➢ 1 < Sub-leading jet Pt

Note: this plot is after 
all the cuts applied



𝝁𝝁𝑯𝒁𝒁 (𝒁 → 𝝂𝝂, 𝒁 → 𝒋𝒋)
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➢ Fitting Result

Precision

Cut 23.48%

BDT 15.10%

Mixed 16.89%
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Status

➢ Finished two mmHZZ and two qqHZZ channels

Next to do

➢ Finish vvHZZ seperating

➢ Combined fitting

➢ Seperating vvHZZ into two channels is ongoing


