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Why are we interested in the W mass?
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Precision test of SM & possible NP
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Why is it hard to measure the W mass?
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Why is it hard to measure the W mass?

Ex) Z—> [T
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Why is it hard to measure the W mass?
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Current W mass Measurements
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Current W mass Measurements
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Basis of Free Parameters
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To see 1f this measurement is consistent with SM,
we use Electroweak Precision Fit (EWPT)

f(SM free parameters) = calculable observables

Basis of Free Parameters SM Predictions of Observables
G, a(q2 = () L'z, 'y, ohads - -
My, M, M,, a(M2), Aa® (M3)
had T

M (1 - M08 -

. / V2Gs

(1 4+ Ar)




To see 1f this measurement is consistent with SM,
we use Electroweak Precision Fit (EWPT)

Calculate y* of fit

%222( j; j)

] J




To see 1f this measurement is consistent with SM,
we use Electroweak Precision Fit (EWPT)

Calculate y* of fit

2 j € {float values & exp. obs}
=,

. O;
] J




To see 1f this measurement is consistent with SM,
we use Electroweak Precision Fit (EWPT)

Calculate y* of fit

2 j € {float values & exp. obs}
=,

M. = exp. value
J

J

Oj



To see 1f this measurement is consistent with SM,
we use Electroweak Precision Fit (EWPT)

Calculate y* of fit

2 j € {float values & exp. obs}
=,

M. = exp. value
J

J

0 Oj — SM value

J
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To see 1f this measurement is consistent with SM,
we use Electroweak Precision Fit (EWPT)

Calculate y* of fit

M. — O 2 j € {float values & exp. obs}
2:2 ] M. = exp. value
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0. — exp. uncertainty

J

Find values that minimize y*
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Test with oblique parameters

Peskin & Takeuchi '91
S , T Barbieri, Pomerol, Rattazzi, et al ‘04
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S, T
Radiative corrections to vacuum polarizations
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EWPT with S, T

f(SM free parameters, S, T) = calculable observables

SM Prediction: PDG (2020)
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EWPT with S, T
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f(SM free parameters, S, T) = calculable observables
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EWPT with S, T

f(SM free parameters, S, T) = calculable observables
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EWPT with S, T

f(SM free parameters, S, T) = calculable observables
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EWPT with S, T

f(SM free parameters, S, T) = calculable observables
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New Physics Model: Fermion Singlet-Doublet
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New Physics Model: Fermion Singlet-Doublet
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New Physics Model: Fermion Singlet-Doublet
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Discussion

The new W mass measurement is big
Potential signs of TeV-scale NP

Could be dark matter

Thanks!



Oblique parameters as dim-6 operators™

O.~ go' H'6c*HW* B* + ! i—g(HTaaB) H)D*W4 ) + E(HTGQS H)?*B
) 88 UV 4 ) jZ 124 9) H 1224
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*Basis dependent operators
Wells & Zhang ‘15



