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Updated EW Fits

( “Posterior” ( “Indi iction”
Indirect/Prediction
6 -5 4 -3 -2 -1 0 1 2 3 4 5 6 6% 5 4 3 2 10 1 2 3 4 5 6
i | i
AafDy (M3) = Aall, (M)
my || e
my | T
My 47 My
Fw | 4.70/30¢ in Tw
BRw e 1 standard/conservative Blw e
sin” 61P* (@hasl) o scenario sin® 0, Q)
Pfol - P1]-JD|
Mz 4 s Mz
Tz | rz
Thaa | Thad
Iy = R,
At - s
Ag (SLD) || A; (SLD)
B - R
R R
Au.i: Au,b
FB FB
Avi = Az
Ay = Ay
A I A
A, [ | A,
sin? 952* (HC) 1 sin? 41" (HC)
Ry || L
%6 -5 4 -3 2 -1 0 1 2 3 4 5 6 6 -5 -4 3 -2 -1 0 1 2 3 4 5 6
Pull (stendard scenario) Pull (atandard scenariv)
- 7 o

de Blas et al., arXiv:2204.04204

Impact of Mw
on indirect
determination
of
SM inputs

Page 2/37



Updated EW Fits

Pirsa: 23060056

de Blas et al., arXiv:2204.04204
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Including New Physics

Measurement ST STU SMEFT
Mw [GeV] |[80.4133£0.0080 | 80.4100 £0.0077 | 80.4133 £0.0080 | 80.4133 % 0.0080
Tw [GeV] 2.085+0.042 | 2.09214 £ 0.00072 | 2.09251 4 0.00075 | 2.0778 4 0.0070
sin? 1P (Qhady | 0.2324 4 0.0012 | 0.23142 4+ 0.00013 | 0.23147 4+ 0.00014 —~
PPl = A, | 0.1465+0.0033 | 0.1478 4 0.0011 0.1474+0.0011 | 0.1488 + 0.0014
Tz [GeV] 2.4955 4+ 0.0023 | 2.49812 £ 0.00099 | 2.4951+0.0022 | 2.4955 + 0.0023
op [nb] 41.480 £0.033 | 41.4910 £0.0077 | 41.4905 4 0.0077 | 41.481 =+ 0.032
RY 20.767 4+ 0.025 | 20.7506 £0.0084 | 20.7510 £0.0084 | 20.769 4+ 0.024
A%2 0.0171 £ 0.0010 | 0.01638 £ 0.00023 | 0.01630 & 0.00024 |0.01659 & 0.00032
Ag (SLD) | 0.1513+0.0021 | 0.1478 +0.0011 0.147440.0011 | 0.1488 + 0.0014
R} 0.21629 4 0.00066| 0.21591 4 0.00010 | 0.21591 4+ 0.00010 |0.21632 + 0.00065
RY 0.1721 4 0.0030 |0.172198 = 0.000054|0.172200 =+ 0.000054 | 0.17159 %+ 0.00099
A 0.0996 + 0.0016 | 0.10362 =+ 0.00075 | 0.10336 £ 0.00077 | 0.1008 = 0.0014
At 0.0707 +0.0035 | 0.07407 £ 0.00058 | 0.07387 £ 0.00059 | 0.0734 + 0.0022
Ay 0.923 4+ 0.020 |0.934812 =+ 0.000097|0.934779 4+ 0.000099| 0.903 4 0.013
Ac 0.670 =0.027 | 0.66815 =+ 0.00052 | 0.66796 +0.00053 | 0.658 & 0.020
As 0.895 £ 0.091 [0.935710 4 0.000096 |0.935676 4 0.000097 | 0.905 =+ 0.012
BRw_y5, |0.10860 & 0.00090 | 0.108386 + 0.000022|0.108380 + 0.000022 | 0.10900 = 0.00038
sin? %P (HC) 0.23143 + 0.00025| 0.23142 4 0.00013 | 0.23147 + 0.00014

Uc

0.1660 £ 0.0090

0.172220 £+ 0.000032

0.172222 4+ 0.000032

0.17161 + 0.00098

de Blas et al., arXiv:2204.04204




Other Oddities: muon g-2
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Other Oddities: muon g-2

@ @
BMW Experimental
lattice QCD verage
Standard Model
< i2g >

@ 1
White Paper
Standard Model
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a, x 10° = 1165900

[Muon g-2 Theory Initiative, Phys.Rept. 887 (2020) 1-166]

[Budapest—Marseille—Wuppertal-coll., Nature 593 (2021) 7857]
[Muon g-2 coll., Phys. Rev. Lett. 126, 141801 (2021)]

® |ncrease to hadronic cross section disfavored > 1 GeV
Keshavarsi et al., arXiv:2006.12666

¢ | ow-mass modifications to hadronic cross section also
appear ruled out di Luzio et al., arXiv:2112.08312
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Other Oddities: muon g-2

CMD3, arXiv:2302.08834
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Other Oddities

* Renormalization group evolution might drive Higgs quartic
coupling negative! This would lead to an unstable vacuum

Hiller et al., arXiv:2207.07737
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Last topic: Neutrino & Flavour

e Neutrinos are found to oscillate
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Last topic: Neutrino & Flavour

e Neutrinos are found to oscillate
e Electron antineutrinos from nuclear reactors:

KamLAND, arXiv:1303.4667
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What we wand
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