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@ Current status on muon g-2
@ The electromagnetic correction Ggm(t)
© Updated evaluation of a, from 7 data

O Summary
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Current status on muon g-2

® The Leading-order hadronic vacuum polarization (LO HVP) contributes
[Gourdin and Rafael, NPB'69.] [R. Aliberti et al., Phys. Rept'25]
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® Data-driven ete™ — 7T 7~ inputs show a sizable spread.
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Alternative way to address HVP from 7

e ete™ — w71~ cross section
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® 77 invariant-mass distribution of 7 data
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Current status on muon g-2

® Key problem: isospin breaking (IB) effects
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® Correction term
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e 7m form factors (Fi?ﬁ(t))

® kinematical factors (54 0)

e final-state radiation (FSR)

® electroweak short-distance correction (Sgw)

® long-distance electromagnetic correction (Ggm)
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The electromagnetic correction function Ggwm(t)
® The EM correction function Ggm(t) for the 7 — wv,

dFTW[w] _ GQFIVude?—SEW l—i 2 1
dt 38473 m2

2t _ 2
+ —2) 8o [P @] Geu(®)
ms

® Non-radiative two-pion tau decay
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virtual photon (loops)

[Cirigliano, et al.,PLB’ 01]
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The electromagnetic correction function Ggwm(t)

® Amplitude of 7 — Ty, Yy
M = eGrVie" (k)" {Fya(a)y” (1 —75)(mr + P — E)yuu(P)+
+ (Vi — Apn)@(@)y" (1 = vs)u(P)}
® The hadronic tensor amplitude
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® Form Factor F#;)(t) and v;(a;)

Minimal resonance chiral theory contributions (CEN)  [v. cirigliano, G. Ecker, and H. Neufeld, JHEP'02]
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The electromagnetic correction function Gem(?)

® Contributions from V'V P and V JP operators in resonance chiral theory
[P. D. Ruiz-Femenia, et al.,JHEP'03] [C.Chen, C.-G.Duan and Z.-H.Guo, JHEP'22]
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® High energy constraints to the resonance couplings
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® Determination of low-energy coupling constant dy
[C.Chen, C.-G.Duan and Z.-H.Guo, JHEP'22]
w — 71'07707 Scalar

® Conditions for cancelling ultraviolet divergence:
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® Determine dy from the radiative decay w — 7r07r0'y

Exp _ —4
0% 0p0., = (5:8£1.0) x 107% Mev

R N O o
dy = —0.42 £0.07 Sol-A
dy = 1.01 £0.07 Sol-B

® We are left with a parameter free theoretical amplitude for the 7 — w7y
process
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The electromagnetic correction function Ggwm(t)

® Results for Ggpm ,
Geu(t) = L+ Gy (8) + G (1)

® real-photon correction function
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Updated evaluation of a, from 7 data

The relative shifts of a,, caused by the IB corrections in the 77 channel

t
AgHVPLO _ 1 maw K, (t)dlr s Rig(t)
ay, =— dt K (t) X —-1).
471— 4""’%— Kr‘ (t) dt SEW
A(ZEVP’LO[WW] from Ggm(t)  in units of 10~ 11
[tmin:tmaz] | So-A  Sol-B  CEN MR[O(pT)] MR[O (p%)]
4m?2 1 Gev? —71 —449 —106 —104 —159  —63.2+16.5
4m?2, 2 Gev? — 64  —445 —9.38 —96 —152  —58.1+122
4m?2 3 Gev? —63 —444  —07 —95  —151  —67.84+17.5
am?2, mi] —63 —444 97 -95  —151  —64.9+13.4

® The dominant contributions arise from the low-energy regions.

Aa:VP'LO [] from various IB sources in units of 10~ 11

Parameters | tmae /G2 Sew A3, /8%, |FO/FLDPFSR
1.0 —112.7 —741 76.8 27

SolA 2.0 —114.6 —74.3 76.7 433
3.0 —114.7 —743 76.7 433

m?2 —114.7 —74.3 76.7 433

1.0 —113.6 —76.9 771 432

Sol-B 2.0 —115.4 —77.1 77.0 43.8
3.0 —115.5 —77.1 77.0 438

m2 —115.5 —77.1 77.0 43.8
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Updated evaluation of a,, from 7 data

+

® FEvaluation of ete— — w7~ cross section by using tau data with IB corrections
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® |nput two-pion tau decay data
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Updated evaluation of a,, from 7 data

e LO HVP

o0
HVPLO s rdata _ 1

» = dtK(t)ols - _(t
a, 47‘(‘3 A2 ()(Te+e — 7t ()

- AVP.LOT,r .- dota
Parameters | Experiments ay '

Belle 516.7£214+79+£22

Sol-A ALEPH 513.3+43+28+2.1
CLEO 516.9+3.2+88+22

OPAL 527.2+9.8+6.8+2.1

Belle 513.4+2.0+£79+£22

Sol-B ALEPH 510.2+4.2+28+2.1
CLEO 513.7+3.2+88+22

OPAL 523.5+9.5+6.8+2.1

® The first error is from the uncertainties of the experimental invariant-mass
spectra.

® The second error arises from the branching ratios of B,.__ and B, .

Trm

® The third error comes from the IB correction function Rig.
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Updated evaluation of a, from 7 data

® We take Sol-A as the baseline solution
apVPOlrm i Bl _ 516 7 £ 9 16,0 + 7.98r £ 2.2i & 3.35y
ap VPOl i N _ 513 3 4 4 3¢ & 2.8pr + 2.1ip = 3.25,s
apVPrOlrmrd o0 _ 5169 4 3.9¢ . + 8.9pR + 2.2 + 335y
ap VPOl 0 597 9 1 9 8gpec + 6.88R & 2,115 £ 3.7y

® The average of the central values weighted

HVP,LO| 77,7 data
Ap

1010 =516.0 & 2.95pec+BR & 4.0iB.+5ys

¢ Full LO HVP contribution ( including ntn~ 70, 27t 27~, ...)
1010 fVPEOlroets = 702.1 2 2.955ec 48R & 40185y = 2.10thers
® The deviation between SM and BNL+FNAL experimental result

Aa, =a® — M = (14.9+5.6) x 10710 = 2.70
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® The real-photon electromagnetic correction to the 7 — 7wy, process
has been calculated.

e By taking both vector and scalar contributions into account in
w — m07%, we updated the determination of the key coupling d .

® Using the experimental 7 — w7y, data from Belle, ALEPH, CLEO and

OPAL to calculate ay, | rata

® The resulting deviation of a,, between the our estimation and the
updated world average lies at the level of 2.7 .

Tt
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