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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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Phys. Rev. D 46 (1992) 381,PTEP 2020 (2020) 8, 083C01(PDG2020)
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1、CDF-II Results and the Georgi-Machacek Model

The Georgi-Machacek Model Fields 𝑈 1 𝑌 𝑆𝑈 2 𝐿 𝑆𝑈 3 𝐶

𝝓 1/2 2 1

𝝌 1 3 1

𝝃 0 3 1

Nucl.Phys.B 262 (1985) 463-477，JHEP 01 (2013) 026,  JHEP 01 (2016) 120
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𝑺𝑼 𝟐 𝑳 × 𝑺𝑼 𝟐 𝑹 𝑺𝑼 𝟐 𝒄
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1、CDF-II Results and the Georgi-Machacek Model
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Nucl.Phys.B 262 (1985) 463-477，JHEP 01 (2013) 026,  JHEP 01 (2016) 120

tan 𝜃 = 2 2𝑣Δ/𝑣𝜙 < 0.2
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2、Explaining W-Boson Mass In the GM and Extension Models

𝑺𝑼 𝟐 𝑳 × 𝑺𝑼 𝟐 𝑹 𝑺𝑼 𝟐 𝒄

𝜙0 = 𝑣𝜙/ 2

𝜒0 = 𝜉0 = 𝑣Δ

08Xiaokang Du（都小康） 10/29/2022 26th Mini-workshop on the frontier of LHC



2、Explaining W-Boson Mass In the GM and Extension Models

1 Δ𝑣 = 𝑣𝜒 − 𝑣𝜉 > 0 𝑆𝑈 2 𝑐 Δ𝑚𝑊

1. hypercharge gauge boson loops as a 
consequence of 𝑆𝑈 2 𝐿 × 𝑆𝑈 2 𝑅

breaking effects in the kinetic term. 

2. Loop contributions contain ultra-violet 
(UV) divergences which cannot be 
cancelled by counterterms associated 
with the Vcust part alone. 

3. …

Phys.Rev.D 98 (2018) 1, 013008 , Phys.Lett.B 774 (2017) 119-122 Phys.Rev.D 106 (2022) 5, 055035, arXiv:2204.12898 [hep-ph] 
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2、Explaining W-Boson Mass In the GM and Extension Models
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−ℒ𝜈 ⊃ 𝑦𝑖𝑗
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2、Explaining W-Boson Mass In the GM and Extension Models

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

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

01 The supersymmetric custodial triplet model (SCTM) 

Phys.Rev.D 88 (2013) 7, 075010 , arXiv:1308.4025 [hep-ph];  Phys.Rev.D 91 (2015) 1, 015016 • e-Print: 1409.5737 [hep-ph];  JHEP 03 (2018) 168,  arXiv: 1711.05329 [hep-ph]
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3、What to do Next ?

01 The supersymmetric custodial triplet model (SCTM) 

Jinmin Yang, Yang Zhang, Sci.Bull. 67 (2022) 14, 1430-1436 , arXiv:2204.04202 [hep-ph]
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3、What to do Next ?

02

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

Muon 𝑔 − 2 in 
the GM Model

Phys.Rev.D 104 (2021) 5, 055011

03 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
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4、Summary and Q&A

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. To explain W mass shift in SCTM, 
to investigate 𝑔𝜇 − 2 and BAU by leptongenesis in GM model 

with right hand neutrino extension.
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4、Summary and Q&A

THANKS

Q&A
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