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 The 𝑊 boson mass plays a central 

role in precision EW measurements 

and in constraint on the SM model 

through global fit.

 The direct measurement suffers the 

large uncertainties, such as QED and 

EW corrections, modeling of 

hadronization and so on.

 Threshold scan method is sensitive to 

the number of events, which leads a 

high precision measurement if there is 

large data sample around 𝑊-pair 

threshold.

Introduction

Statistical uncertainty

Threshold scan method

The matrix element for on-shell 𝑊-

pair production at Born level:

Optimized data-taking scheme

The observe events is fitted with minimum chisq method. With the consideration of the 

correlated systematic uncertainties, the 𝜒2 is constructed as:
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When the correlations are not include, the h returns to 1.

Define 𝑇 ≡ 𝑚𝑊 + 𝐴 ⋅ Γ𝑊 to optimize data-taking scheme (𝐴 = 0.1, importance factor)

Conclusions

The future Circular Electron Positron Colliders, such as the CEPC and FCC-ee, 

are proposed to make precise measurement of the Higgs boson, test the Standard 

Model, explore physic beyond the Standard Model, and son on. One of the 

important goal  of these colliders is operating at a center-of-mass energy around 

the 𝑊-pair threshold to measure the 𝑊 boson mass with high precision. In this 

paper, the optimization of the data taking scheme is performed. The study shows 

that in case of taking data at three energy points and with L=3.2 ab−1 , the 

precision of 𝑊 mass ~1MeV, as well as the precision of 2.8 MeV of its width, 

can be achieved.
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With 𝑳=3.2𝒂𝒃−𝟏, 𝝐=0.8, 𝑷=0.9:

𝚫𝒎𝑾=0.6 MeV, 𝚫𝜞𝑾=1.4 MeV (individually)
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𝜎𝑊𝑊 𝑚𝑊, Γ𝑊, 𝑠 =
𝑁𝑜𝑏𝑠−𝑁𝐵

𝐿𝜖

𝑚𝑊(Γ𝑊) can be obtained by  

fitting the 𝑁𝑜𝑏𝑠, with theoretical   

calculation of 𝜎𝑊𝑊
The precision of 𝑚𝑊(Γ𝑊) is 

dependent on the 𝐿, 𝜖, 𝑠, which 

are associated with the data-

taking scheme.

Systematic uncertainties:

 Uncorrelated: Δ𝐸, Δ𝐸𝐵𝑆

 Correlated: Δ𝐿, Δ𝜖, Δ𝜎𝑊𝑊, Δ𝜎𝐵

The 𝒎𝑾 almost insensitive to 𝚫𝚪𝑾
and 𝚫𝑬𝑩𝑺 around 161.2GeV

The optimized number of 

data-taking point is 3:

𝐸1 157.5 GeV

𝐸2 162.5 GeV

𝐹1 0.3

𝐸3 161.5 GeV

𝐹2 0.9


