
Introduction
Basic theory: 6-dimension EFT ℒ𝑒𝑓𝑓 = ℒ𝑆𝑀

(4)
+

1

Λ2
σ𝛼𝐾𝒪𝐾, 

𝑚𝑍 = 𝑚𝑧
𝑆𝑀 1 + 𝛿𝑍 , 𝐺𝐹 = 𝐺𝐹

𝑆𝑀 1 + 𝛿𝐺𝐹 , 𝛼𝑒𝑚 = 𝛼𝑒𝑚
𝑆𝑀(1 + 𝛿𝐴)

◦ In CEPC 𝑒+𝑒− → 𝐻𝑍(→ 𝑙+𝑙−) process: 

◦ Differential cross section could be written as:

◦ 𝐽𝑖(𝑐𝐻,𝐴,𝑍, 𝑔𝐴,𝑉) contains the couplings in EFT. 

◦ 6 of 9 𝐽𝑖 are independent, within them 𝐽4, 𝐽5, 𝐽8 are CP-odd. 

◦ Parameterize 𝜎 into CP-even and CP-odd term: 
𝑑𝜎

𝑑𝑐𝑜𝑠𝜃1𝑑𝑐𝑜𝑠𝜃2𝑑𝜙
= 𝑁 × (𝐽𝐶𝑃−𝑒𝑣𝑒𝑛(𝜃1, 𝜃2, 𝜙) + 𝑝 × 𝐽𝐶𝑃−𝑜𝑑𝑑(𝜃1, 𝜃2, 𝜙))

where 𝑝 is an additional global CP-mixing parameter. 
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Analysis strategy
Basic setting in theory: 

◦ fix some perturbation parameters to 10−3: 𝛿𝐺𝐹 = −𝛼4𝑙 + 2𝛼Φl
3
, 𝛼Φ𝑙

𝑉 , 𝛼Φ𝑙
𝐴 , 𝛼𝐴 ෨𝑍, 𝛼𝑍෩𝑍 .

◦ Others are all 0.

◦ In 𝐽𝑖 CP-odd and CP-even contribution are totally de-coupled. 

Optimal variable: 
◦ With parameterized differential cross section 

𝑑𝜎

𝑑𝑐𝑜𝑠𝜃1𝑑𝑐𝑜𝑠𝜃2𝑑𝜙
= 𝑁 × (𝐽𝐶𝑃−𝑒𝑣𝑒𝑛(𝜃1, 𝜃2, 𝜙) + 𝑝 × 𝐽𝐶𝑃−𝑜𝑑𝑑(𝜃1, 𝜃2, 𝜙)),  

define: 𝜔 =
𝐽𝐶𝑃−𝑜𝑑𝑑 𝜃1,𝜃2,𝜙

𝐽𝐶𝑃−𝑒𝑣𝑒𝑛 𝜃1,𝜃2,𝜙
as Optimal variable. 

◦ 𝜔 combines the information from 𝜃1, 𝜃2, 𝜙, is supposed to be more sensitive. 
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Validation of theory calculation
Compare the performance of angles:
◦ Events generated by Wizhard1.95+MokkaC, 𝑒𝑒 → 𝑍𝐻 → 𝜇𝜇𝛾𝛾 process

◦ Shape generated from differential cross section formula.
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Performance in SM vs BSM

1/omega

Separation power(SM vs. p=1):
𝑐𝑜𝑠𝜃1: 3.78 × 10−4

𝑐𝑜𝑠𝜃2: 2.38 × 10−4

𝜙: 4.89 × 10−2

𝜔: 5.75 × 10−2

1/𝜔: 6.62 × 10−2


