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Introduction

Taking        and       as experimental inputs, the evaluation of 
     within the SM or BSM can be translated into a 
theoretical prediction for the W-boson mass:

The expression of       can be recast as

Leading QED light-fermion corrections

D.Lopez-Val and T.Robens, arXiv: 1406.1043
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Introduction

Taking        and       as experimental inputs, the evaluation of 
     within the SM or BSM can be translated into a 
theoretical prediction for the W-boson mass:

The expression of       can be recast as

Static contribution to the gauge boson self-energy

D.Lopez-Val and T.Robens, arXiv: 1406.1043
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Introduction

Taking        and       as experimental inputs, the evaluation of 
     within the SM or BSM can be translated into a 
theoretical prediction for the W-boson mass:

The expression of       can be recast as

SM top-quark contribution gives:

D.Lopez-Val and T.Robens, arXiv: 1406.1043
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Introduction

Taking        and       as experimental inputs, the evaluation of 
     within the SM or BSM can be translated into a 
theoretical prediction for the W-boson mass:

The expression of       can be recast as

Remainder term: condenses the remaining effects.

D.Lopez-Val and T.Robens, arXiv: 1406.1043

Remainder term: condenses the remaining effects.
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Introduction

Taking        and       as experimental inputs, the evaluation of 
     within the SM or BSM can be translated into a 
theoretical prediction for the W-boson mass:

The expression of       can be recast as

in SM, we have                                      .

D.Lopez-Val and T.Robens, arXiv: 1406.1043
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Introduction

Taking        and       as experimental inputs, the evaluation of 
     within the SM or BSM can be translated into a 
theoretical prediction for the W-boson mass:

The most recent measurements:                             

D.Lopez-Val and T.Robens, arXiv: 1406.1043

T.Aaltonen et al. CDF: Science 376, 170 (2022)
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Vector Leptoquark: V2 



  

Iso-doublet Vector Leptoquark: V2

The weak iso-doublet vector LQ        with SM quantum 
numbers

Its interactions with SM fermions:
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Iso-doublet Vector Leptoquark: V2

The weak iso-doublet vector LQ        with SM quantum 
numbers

Its interactions with SM fermions.

It had been used to explain the B-anomalies:
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Iso-doublet Vector Leptoquark: V2

The Wilson coefficients from       on the interactions with 
electron are
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Iso-doublet Vector Leptoquark: V2

The Wilson coefficients global fits:
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W.Altmannshofer and P.Stangl: arXiv 2103.13370



  

Iso-doublet Vector Leptoquark: V2

The Wilson coefficients from       on the interactions with 
electron are

B-meson global fit preferred                   for muon but         
for electron.

Therefore, we focus the interactions with electron.
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Iso-doublet Vector Leptoquark: V2

Bs→ l+l- in terms of Wilson coefficients:

Bs→ l+l- experimental measurments:
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N.Kosnik: arXiv 1206.2970

W.Altmannshofer and P.Stangl: arXiv 2103.13370



  

Iso-doublet Vector Leptoquark: V2

Its gauge interaction:

Extracting the triple gauge vertices:
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Iso-doublet Vector Leptoquark: V2

Its gauge interactions contribute to I) lepton g-2, II)               
,and III) W boson mass.

Lepton g-2:
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Iso-doublet Vector Leptoquark: V2

Its gauge interactions contribute to I) lepton g-2, II)               
,and III) W boson mass.

Lepton g-2:

Muon g-2 from E989 experiment at Fermilab:

Electron g-2 was used to determine the fine-structure: 
constant resulting in two theory predictions, which deviate 
from experimental measurement
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Iso-doublet Vector Leptoquark: V2

Its gauge interactions contribute to I) lepton g-2, II)               
,and III) W boson mass.

W mass:      contributions to W/Z vacuum polarizations

Thereby, modify the oblique parameter:

Stefan Pokorski, Gauge Field Theory 2nd edition
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Iso-doublet Vector Leptoquark: V2

Its gauge interactions contribute to I) lepton g-2, II)               
,and III) W boson mass.

W mass:      contributions to W/Z vacuum polarizations

Thereby, modify the oblique parameter:

Stefan Pokorski, Gauge Field Theory 2nd edition

Proportional to the mass 
splitting between the upper and 
lower component of the doublet
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Iso-doublet Vector Leptoquark: V2

Its gauge interactions contribute to I) lepton g-2, II)               
,and III) W boson mass.

W mass:      contributions to W/Z vacuum polarizations

Thereby, modify the W boson mass:

Stefan Pokorski, Gauge Field Theory 2nd edition
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Iso-doublet Vector Leptoquark: V2

Its gauge interactions contribute to I) lepton g-2, II)               
,and III) W boson mass.

W mass: K.Cheung, W.Y.Keung, and P.Y Tseng, arXiv: 2204.05942
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Iso-doublet Vector Leptoquark: V2

Its gauge interactions contribute to I) lepton g-2, II)               
,and III) W boson mass.

W mass:

Mass splitting of 25-30 GeV 
provides a solution to the 
W-mass anomaly.

K.Cheung, W.Y.Keung, and P.Y Tseng, arXiv: 2204.05942
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Global fit Results of V2 LQ

Results of global fitting of B-meson observables:
K.Cheung, W.Y.Keung, and P.Y Tseng, arXiv: 2204.05942

Explain the B-meson anomalous by 
enhance the electron channel. And 
consistent with constraints from Bs-->l+l-
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Global fit Results of V2 LQ
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Global fit Results of V2 LQ

There exist common parameter space for B-meson 
anomalous and lepton g-2:

K.Cheung, W.Y.Keung, and P.Y Tseng, arXiv: 2204.05942

But the value of the |X^{LR}_{21}| coupling is 
significantly above the perturbative limit.
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Global fit Results of V2 LQ

To generate large enough muon g-2, the direct obstacle is 

K.Cheung, W.Y.Keung, and P.Y Tseng, arXiv: 2204.05942
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Global fit Results of V2 LQ

To generate large enough muon g-2, the direct obstacle is 

K.Cheung, W.Y.Keung, and P.Y Tseng, arXiv: 2204.05942

So suppressing |X^{LR,RL}_{31}| coupling to avoid mu- e+gamma →e+gamma 
may help to unleash a large enough muon g-2.

NCTS: W mass                                      NCTS: W mass                                      P.Y. Tseng                                                                p.13  P.Y. Tseng                                                                p.13  



  

Global fit Results of V2 LQ

Results of global fitting of B-meson observables:
K.Cheung, W.Y.Keung, and P.Y Tseng, arXiv: 2204.05942
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Global fit Results of V2 LQ

There exist common parameter space for B-meson 
anomalous and lepton g-2:

K.Cheung, W.Y.Keung, and P.Y Tseng, arXiv: 2204.05942

But the value of the |X^{LR}_{21}| coupling is 
significantly above the perturbative limit.
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Summary



  

Summary

We consider iso-doublet vector leptoquark, V2.

25-30 GeV mass splitting of 2 TeV LQ raising the W mass 
to the CDF II result.

V2 LQ explain B anomalous by increasing the                    .

Here, we investigate to find common solution for muon g-2, 
but the coupling         is beyond the perturbative limit. 
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NCTS workshop by NYCU/NTHU: 
The Future is Illuminating (28-30 June) 

Topics:

1. DM and Physics BSM

2. Primordial Black Holes

3. Gravitational Waves and their Detectors

4. Lattice Quantum Chromodynamics

Registration deadline is 10th June.
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Thank you for your attention!
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