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Muon g-2 & Aa connection (2008)

® Can Aay be due to missing contributions in the hadronic O(s)?
An upward shift of 0(s) also induces an increase of AQhad(®)(Mz2):
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® EW fit: change of the Higgs mass upper bound when 0O(s) is shifted up to fix Aay:
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Muon g-2 < Aa connection (2020)

Major update: Higgs discovered, improved EWV observables
(Mw, sin20, My, ...), updates to O(s), theory improvements, global fit, ...
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Shifts AQ(s) to fix Aay are possible,
but conflict with the EVV fit if they occur above ~ 1 GeV

Keshavarzi, Marciano, MP, Sirlin PRD 2020
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How large are the required shifts Ao(s) ?
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Shifts below ~ 1 GeV conflict with the quoted experimental precision of O(s)
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Electron g-2 & e/ scaled HLO ratio

—-— 6=100 MeV

--- 6=210 MeV

------ 6 =400 MeV
KNT19
Point-like

03 04 05 06 07 08 09 1.0 1.1 1.2 1.3 14 15 16 1.7 1.8 1.9 2.0

Vso [GeV]

Shifts Ad(s) to fix Aay slightly increase

the |Aae|~10-12 2.50 tension
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GS20 [ETMC - Lattice QCD]
Reju + DReju(Aay,) - Energy Dependent Correlation

Ry = (my/me)” (a0 /a}0)
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Re/u: good agreement between lattice &

KNTI9. Future bounds on very low

energy shifts?

Keshavarzi, Marciano, MP, Sirlin PRD 2020

MUonE at CERN will provide a new independent spacelike determination of a,HLO

alternative to the dispersive and lattice ones (test run approved for 2021).

20.11.2020

https://cds.cern.ch/record/267747 | [files/SPSC-I-252.pdf
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Muon g-2: connection with Mw and sin26
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Global EW fit [Aa®)(Mz) + Ab(y/So, 6 = 100 MeV)]
Global EW fit [Aa®)(Mz) + Ab(y/So, 6 =210 MeV)]
Global EW fit [Aa®(My) + Ab(y/Sg, 6 = 400 MeV)]
Global EW fit [Aa®(Mz) (KNT19)]

Experimental world average - uncertainty
Global EW fit [Aa®)(Mz) + Ab(Vso)] at 10
Global EW fit [Aa®)(Mz) + Ab(y/So)] at 95% CL
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Muon g-2: connection with the SM Higgs mass

(ay x 10'%) — 11659000
160 170 180 190 200 210 220

140

—70.93

0.96

120

0.99

100

1.02

A®D L'0S S U104 10]0.) B]RIS UOI}I3S SSOUD

3
Q 80
E:|: 1.05
60
1.08
[ Global EW fit [Aa®)(Mz) + Ab(y/s0)] at 95% CL
40 Experimental world average 11
as" (KNT19) '
ol ™™ ag® (BNL)
Global EW fit [Aa®)(Mz) + Ab(y/so)] at 10 1.14
6 4 2 0 A

Muon g — 2 discrepancy, Aay[ o]

Uniform scaling of 0(s) below ~0.7 GeV to fix Aay: +9% required

Keshavarzi, Marciano, MP, Sirlin PRD 2020
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Parameter Input value Reference Fit result Result w/o input value
My (GeV) 80.379(12) [5] 80.359(3) 80.357(4)(5)
My (GeV) 125.10(14) [5] 125.10(14) 9412046
Aa&(l\'fé) % 10¢ 276.1(1.1) [23] 275.8(1.1) 272.2(3.9)(1.2)
m, (GeV) 172.9(4) [5] 173.04)
a,(M2%) 0.1179(10) [5] 0.1180(7)
Mz (GeV) 91.1876(21) [5] 91.1883(20)
I'z (GeV) 2.4952(23) [5] 2.4940(4)
Iy (GeV) 2.085(42) [5] 2.0903(4)
opy (nb) 41.541(37) [108] 41.490(4)
! 20.767(25) [108] 20.732(4)
R? 0.1721(30) [108] 0.17222(8)
RY 0.21629(66) [108] 0.21581(8)
i, (GeV) 1.27(2) (5] 1.27(2)
my, (GeV) 4187003 (5] 418105
Aﬂé 0.0171(10) [108] 0.01622(7)
Agi; 0.0707(35) [108] 0.0737(2)
A%’ 0.0992(16) [108] 0.1031(2)
A, 0.1499(18) [75,108] 0.1471(3)
A, 0.670(27) [108] 0.6679(2)
A, 0.923(20) [108] 0.93462(7) “ee
sin2 HL?(QFB ) 0.2324(12) [108] 0.23152(4) 0.23152(4)(4)
Sin?-gle?f’(ﬂad Coll) 0.23140(23) [100] 0.23152(4) 0.23152(4)(4)

20.11.2020

Keshavarzi, Marciano, MP, Sirlin PRD 2020 (using Gfitter)
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Vs ~0.7 GeV
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