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1、CDF-II Results and the Georgi-Machacek Model

CDF-II Results on W Boson Mass 

CDF-II: 𝑀𝑊 = 80433.5 ± 9.4 MeV
SM: 𝑀𝑊 = 80357 ± 6 MeV

Science 376, 170-176 (2022)
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𝑺𝑼 𝟐 𝑳 × 𝑺𝑼 𝟐 𝑹 𝑺𝑼 𝟐 𝒄

𝜙0 = 𝑣𝜙/ 2

𝜒0 = 𝜉0 = 𝑣Δ
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𝜆4 − 𝜆5 < 2𝜋, 2𝜆3 + 𝜆2 < 𝜋,
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𝑣Δ~𝒪(10GeV)
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𝑺𝑼 𝟐 𝑳 × 𝑺𝑼 𝟐 𝑹 𝑺𝑼 𝟐 𝒄

𝜙0 = 𝑣𝜙/ 2
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In the Original 

GM Model 
1
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2 Δ𝑣 = 𝑣𝜒 − 𝑣𝜉 > 0 𝑆𝑈 2 𝑐 Δ𝑚𝑊
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𝐵𝑅 𝜇 → 𝑒𝛾 < 4.2 × 10−13, 𝐵𝑅 𝜇 → 3𝑒 < 10−12

𝐵𝑅 𝜇 → 𝑒𝛾 ~
𝛼𝐸𝑀
192𝜋

ℎ𝑖𝑗
4 𝑚𝑊

𝑀𝐻++

4

ℎ𝑖𝑗 < 10−2, 𝑀𝑅 > 50TeV
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2、Explaining W-Boson Mass In the GM and Extension Models

4 Δ𝑣 = 𝑣𝜒 − 𝑣𝜉 > 0 Type-I + Type-II
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3、What to do Next ?

01

Phys.Rev.Lett. 126 (2021) 14, 141801

Muon 𝑔 − 2 in 
the GM Model

Phys.Rev.D 104 (2021) 5, 055011
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02 Leptongenesis in 
the GM Model

Heavy singlet neutrinos with 
hierarchical mass spectrum lower bound of about 

𝟏𝟎𝟖 ∼ 𝟏𝟎𝟗GeV
To resolve BAU by 
the Leptongenesis

Mass differences of heavy majorana
neutrinos comparable to their decay width

lower bound of 
about ∼ TeV

Leptonic CP 
Asymmetry

Resonant Effect
Phys.Rev.D 56 (1997) 5431-5451



4、Summary and Q&A

Xiaokang Du（都小康） 8/11/2022 全国高能物理大会@辽宁师范大学

1. Taken a general discussion about the contribution to W boson 
mass in the original GM  Model;

2. Explaining CDF-II results in the GM Extension Models. 
Misalignment among the triplet VEVs and large ℎ𝑖𝑗 couplings 

allowed with RH neutrino sector;

3. Works what to do right now. Try to explain 𝑔𝜇 − 2 and CDF-II 

results simultaneously, try to understand BAU by leptongenesis
in GM model with right hand neutrino extension.
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THANKS

Q&A
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