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Status

❖ Measurements of decay branching fractions of the 

Higgs boson to hadronic final states at the CEPC

⚫ Use lepton cut and missing energy cut to separate hadronic 

Hzz and Hww events
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Separate hadronic decays from inclusive Hzz and Hww
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For 𝐻 → 𝑍𝑍: 

Hadronic 48.9%

Semi-leptonic 42.0%

Leptonic 9.1%

For 𝐻 → 𝑊𝑊: 

Hadronic 45.4%

Semi-leptonic 44.0%

Leptonic 10.6%

For 𝜏
~35% Leptonic

pdgLive

https://pdglive.lbl.gov/Viewer.action
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Process 𝑯 → 𝑾𝑾∗ 𝑯 → 𝒁𝒁∗

Final states Hadronic
Semi-leptonic

Hadronic
Semi-leptonic

𝑒𝜈 𝜇𝜈 𝑒𝑒 𝜇𝜇

Simulated 𝑁 178264 56629 56801 185120 18221 17901

Muon pair & 𝑍-mass 161636 51310 52175 167775 16526 17034

𝐸𝑙 < 9.5GeV∗ 155453 3770 2418 155273 148 54

Total efficiency 87.2% 6.7% 4.3% 83.9% 0.8% 0.3%

∗: 𝑙𝑒𝑝𝑡𝑜𝑛 𝑤𝑖𝑡ℎ 𝑡ℎ𝑒 𝑚𝑎𝑥𝑖𝑚𝑢𝑚 𝑒𝑛𝑒𝑟𝑔𝑦 (𝑣𝑒𝑡𝑜 𝑚𝑢𝑜𝑛𝑠 𝑓𝑟𝑜𝑚 𝑍)
∗∗: 𝐸𝑚𝑖𝑠 = 240GeV − Σ𝐸𝑣𝑖𝑠

The cutflow
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Process 𝑯 → 𝒃𝒃 𝑯 → 𝒄𝒄 𝑯 → 𝒈𝒈 𝑯 → 𝒔𝒔

Simulated 𝑁 495000 494500 371500 494250

Muon pair & 𝑍-mass 449960 449169 337620 448584

𝐸𝑙 < 9.5GeV∗ 341699 398559 328437 437095

Total efficiency 69.0% 80.6% 88.4% 88.4%

The cutflow

∗: 𝑙𝑒𝑝𝑡𝑜𝑛 𝑤𝑖𝑡ℎ 𝑡ℎ𝑒 𝑚𝑎𝑥𝑖𝑚𝑢𝑚 𝑒𝑛𝑒𝑟𝑔𝑦 (𝑣𝑒𝑡𝑜 𝑚𝑢𝑜𝑛𝑠 𝑓𝑟𝑜𝑚 𝑍)
∗∗: 𝐸𝑚𝑖𝑠 = 240GeV − Σ𝐸𝑣𝑖𝑠



An attempt with isolated lepton
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Process 𝑯 → 𝑾𝑾∗ 𝑯 → 𝒁𝒁∗

Final states Hadronic
Semi-leptonic

Hadronic
Semi-leptonic

𝑒𝜈 𝜇𝜈 𝑒𝑒 𝜇𝜇

Simulated 𝑁 178264 56629 56801 185120 18221 17901

Muon pair & 𝑍-mass 161636 51310 52175 167775 16526 17034

𝑁𝑖𝑠𝑜𝑙 == 0∗ 160996 11808 6892 165374 1882 750

Total efficiency 90.3% 20.9% 12.1% 89.3% 10.3% 4.2%

∗: 𝑙𝑒𝑝𝑡𝑜𝑛𝑠 𝑣𝑒𝑡𝑜 𝑚𝑢𝑜𝑛𝑠 𝑓𝑟𝑜𝑚 𝑍 
(𝐸 > 5GeV and in region(Δ𝑅 < 0.4): 𝑒𝑛𝑒𝑟𝑔𝑦 𝑑𝑒𝑝𝑜𝑠𝑖𝑡 > 80%/70% 𝑓𝑜𝑟 𝑖𝑠𝑜𝑙𝑎𝑡𝑒𝑑 𝜇/𝑒)

The cutflow

𝑯 → 𝒁𝒁, 𝒁
→ 𝒆𝒆, 𝒁 → 𝒆𝒆

𝑯 → 𝒁𝒁, 𝒁
→ 𝝁𝝁, 𝒁 → 𝝁𝝁

𝑯 → 𝑾𝑾, 𝑾
→ 𝝁𝝂, 𝑾
→ 𝒉𝒂𝒅𝒓𝒐𝒏𝒔

𝑒𝑛𝑒𝑟𝑔𝑦 𝑑𝑒𝑝𝑜𝑠𝑖𝑡

𝑒 𝑛𝑜𝑡 𝑖𝑠𝑜𝑙𝑎𝑡𝑒𝑑 𝑤𝑒𝑙𝑙, 𝜇 𝑖𝑠𝑜𝑙𝑎𝑡𝑒𝑑 𝑤𝑒𝑙𝑙 𝑖𝑛 𝑙𝑒𝑝𝑡𝑜𝑛𝑖𝑐 𝑑𝑒𝑐𝑎𝑦 𝑏𝑢𝑡 𝑛𝑜𝑡 𝑠𝑜 𝑤ℎ𝑒𝑛 𝑚𝑖𝑥𝑒𝑑 𝑤𝑖𝑡ℎ 𝑗𝑒𝑡



Back up
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Process 𝑯 → 𝑾𝑾∗ 𝑯 → 𝒁𝒁∗

Final states Hadronic Semi-leptonic Leptonic Hadronic Semi-leptonic Leptonic

Simulated 𝑁 178264 169905 40831 185120 161172 35108

Muon pair & 𝑍-mass 161636 154675 37437 167775 147049 32247

𝐸𝑙 < 9.5GeV∗ 155453 46695 3491 155273 104557 17782

𝐸𝑚𝑖𝑠 < 15GeV∗∗ 143410 1789 3 138790 3850 11

Total efficiency 80.4% 1.1% 0.01% 75.0% 2.4% 0.03%

∗: 𝑙𝑒𝑝𝑡𝑜𝑛 𝑤𝑖𝑡ℎ 𝑡ℎ𝑒 𝑚𝑎𝑥𝑖𝑚𝑢𝑚 𝑒𝑛𝑒𝑟𝑔𝑦 (𝑣𝑒𝑡𝑜 𝑚𝑢𝑜𝑛𝑠 𝑓𝑟𝑜𝑚 𝑍)
∗∗: 𝐸𝑚𝑖𝑠 = 240GeV − Σ𝐸𝑣𝑖𝑠

Separate hadronic decays from inclusive Hzz and Hww

The cutflow
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Process 𝑯 → 𝒃𝒃 𝑯 → 𝒄𝒄 𝑯 → 𝒈𝒈 𝑯 → 𝒔𝒔

Simulated 𝑁 495000 494500 371500 494250

Muon pair & 𝑍-mass 449960 449169 337620 448584

𝐸𝑙 < 9.5GeV∗ 341699 398559 328437 437095

𝐸𝑚𝑖𝑠 < 15GeV∗∗ 270515 347792 303657 393647

Total efficiency 54.6% 70.3% 81.7% 79.6%

∗: 𝑙𝑒𝑝𝑡𝑜𝑛 𝑤𝑖𝑡ℎ 𝑡ℎ𝑒 𝑚𝑎𝑥𝑖𝑚𝑢𝑚 𝑒𝑛𝑒𝑟𝑔𝑦 (𝑣𝑒𝑡𝑜 𝑚𝑢𝑜𝑛𝑠 𝑓𝑟𝑜𝑚 𝑍)
∗∗: 𝐸𝑚𝑖𝑠 = 240GeV − Σ𝐸𝑣𝑖𝑠

The cutflow


	jet
	幻灯片 1: Measurements of decay branching fractions of the Higgs boson to hadronic final states at the CEPC
	幻灯片 2: Status
	幻灯片 3: Separate hadronic decays from inclusive Hzz and Hww
	幻灯片 4
	幻灯片 5
	幻灯片 6: An attempt with isolated lepton
	幻灯片 7
	幻灯片 8: Separate hadronic decays from inclusive Hzz and Hww
	幻灯片 9


