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W+ → l+ν

Ex)

W+ → ui d̄j

Missing energy ET

Jets are messy

Template fitting of kinematic variables



Why is it hard to measure the W mass?
W → μν

CDFII Collaboration, 2022
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Current W mass Measurements

CDFII Collaboration, 2022

PDG Average (2019): 
80379 ± 12 MeV

CDFII Result (2022): 
80433 ± 9 MeV

SM Prediction: 
80357 ± 6 MeV
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To see if this measurement is consistent with SM, 
we use Electroweak Precision Fit (EWPT)

Calculate  of fitχ2

j ∈ {float values & exp. obs}

χ2 = ∑
j (

Mj − Oj

σj )
2

  = exp. valueMj

  = SM valueOj

  = exp. uncertaintyσj

Find values that minimize   χ2
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Barbieri, Pomerol, Rattazzi, et al ‘04

Radiative corrections to vacuum polarizations

= iΠXY(p2)gμν

Xμ Yν

S, T

Could new physics be hiding?

Include in EWPT
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EWPT with S, T

CDFII Measurement 
S  0.17, T  0.27 ∼ ∼

“Updated” World Average 
S  0.12, T  0.2 ∼ ∼

𝒪T ∼
1
2

(H†DμH)2

Tree Level: T ∼ ( v2

2α ) 1
Λ2

→ ΛNP ∼ 𝒪(TeV)

Loop Level: T ∼ ( v2

2α ) 1
Λ2

1
16π2

→ ΛNP ∼ 𝒪(100 GeV)
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New Physics Model: Fermion Singlet-Doublet
for the GCE  
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Discussion
The new W mass measurement is big

Potential signs of TeV-scale NP

Thanks!

Could be dark matter



Oblique parameters as dim-6 operators*

𝒪s ∼ gg′�H†σaHWa
μνBμν +

1
4 ( ig

2
(H†σaDμH)DνWa

μν) +
ig′ �

2
(H†σaDμH)∂νBμν)

𝒪T ∼
1
2

(H†DμH)2

Wells & Zhang ‘15
*Basis dependent operators

T, S ∼
v2

Λ2


