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1. Motivation

1) This measurement is the most substantial channel to study Higgs to 

vector boson coupling behaviors at the CEPC. 

2) The 𝑩𝒓(𝑯 → 𝑾𝑾∗) measurement is also a key ingredient for the 

determination of Higgs boson width. 

3) It provides an excellent benchmark for the detector performance studies.
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Excepted signal events of each type
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2. MC sample

Integrated luminosity: 5𝐚𝐛−𝟏 ,  𝒎𝑯 = 𝟏𝟐𝟓𝐆𝐞𝐕, 𝒔 = 𝟐𝟓𝟎𝐆𝐞𝐕

Tool:
Generator: Whizard 1.95

Simulation: Gent4

Particle reconstruction: Arbor_kd_3.3

Charged PID: LICH

Jet clustering: 𝒆𝒆 − 𝒌𝑻

Flavor tagging: LCFIPlus Dominant diagram
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2.1 Pre-selection

Key point:

Applied loose conditions in truth to make pre-selection reasonable.

Four classes:

𝒍𝒍𝑯(𝒍 = 𝒆, 𝝁), 𝝉𝝉𝑯, 𝝂𝝂𝑯 and 𝒒𝒒𝑯. 

𝒍𝒍𝑯(𝒍 = 𝒆, 𝝁) and 𝝂𝝂𝑯 have been done.
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𝒆𝒆𝑯

𝝁𝝁𝑯
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𝝂𝝂𝑯
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3. Measurement of branch ratio

Three typical sub-channels would be described in details:

1. 𝒆+𝒆− → 𝒁𝑯, 𝒁 → 𝝁+𝝁−, 𝑯 → 𝑾𝑾∗ → 𝒆𝝂𝝁𝝂
2. 𝒆+𝒆− → 𝒁𝑯, 𝒁 → 𝒆+𝒆−, 𝑯 → 𝑾𝑾∗ → 𝝁𝝂𝒒𝒒
3. 𝒆+𝒆− → 𝒁𝑯, 𝒁 → 𝝂 𝝂, 𝑯 → 𝑾𝑾∗ → 𝒒𝒒𝒒𝒒

Relative uncertainty results of  the other sub-channels would be 

listed in the final page.
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3.1 Event selection of 𝒁𝑯 → 𝝁𝝁𝒆𝝂𝝁𝝂 process

The main background of 

this channel is the events 

included 𝝉 or 𝒃-jet.

And after event selection, 

the main background is 

𝒆+𝒆− → 𝒁𝒁 → 𝝁𝝁𝝉𝝉
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3.2 Event selection of 𝒁𝑯 → 𝒆𝒆𝝁𝝂𝒒𝒒 process

The main background of this channel is the events 

included 𝝉 or 𝒃-jet.

And after event selection, the main background is 

𝒆+𝒆− → 𝒁𝑯 → 𝒁𝑾𝑾∗ → 𝝂𝝂𝝉𝝂𝒒𝒒
𝒆+𝒆− → 𝒆𝒆𝒁 → 𝒆𝒆𝒒𝒒
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3.3 Event selection of 𝒁𝑯 → 𝝂𝝂𝒒𝒒𝒒𝒒 process
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3.3 Event selection of 𝒁𝑯 → 𝝂𝝂𝒒𝒒𝒒𝒒 process

Final result: After event selection, the main background is 

𝒆+𝒆− → 𝒁𝑯 → 𝝂𝝂𝒈𝒈
𝒆+𝒆− → 𝑾𝑾 → 𝝉𝝂𝒒𝒒



∆𝑩𝒓 𝑯 → 𝑾𝑾∗

𝑩𝒓 𝑯 → 𝑾𝑾∗
= 𝟏. 𝟒𝟎%

The relative uncertainties of 𝑩𝒓(𝒁 → 𝑿), 
𝑩𝒓(𝑾 → 𝑿) and 𝑵𝑻𝒐𝒕𝒂𝒍 are negligible

To do:

1, optimize the cut chain

2, do a reasonable fit

3, analysis the other sub-channel

Thank you!
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Back up
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Efficiency of lepton reconstruction

Efficiency of electron: >90%

Efficiency of muon: >95%


