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Current status on muon g-2

[2505.21476, White Paper 25]
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Alternative way to address HVP from nn
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» Isospin breaking (IB) effects become CRUCIAL at the sub-percent level.

» Full control of all the IB terms is yet to be reached.

Results on the estimation of a, based on the tau data in WP25 are based on:

[Davier, et al., (DHLMZ), EPJC’24] [Lopez Castro, et al., (LMR) PRD’25]
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Overview of tau lepton
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Hadronic decays: a unique feature for tau lepton
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Chiral EFT is the low energy realization of QCD:
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Ve @, S, p are the external source fields .



Chiral symmetry is RELEVANT to tau decays

Example: 7— v tam transition amplitudes in the low energy region
VMD models do not automatically respect chiral symmetry.

) 2
Ju = — | 31{— BWa (QEJ(BP(S:!)VM -+ Bp(SI)VE-x) [Kuhn, Santamaria, ZPC'90]
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[Colangelo, et al., PRD'96]

> Resonance chiral theory implements the constraint of chiral

symmetry from the very beginning in the construction of the Lagrangians.




Resonance chiral theory (RyT)
Chiral group: G = SU(3). x SU(3)r, H=SU(3)v, u(¢) = G/H
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QCD dynamics in RyT
@ Low energy QCD: implemented from the construction of Ry T

@ Intermediate energy: explicit resonance states

@ High energy information: to match the same physical objects
in RxT and QCD, { J(x,) - -J(0)Y®XT = ( J(x,) - -J(0) ) QP

For example: wm vector form factor
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Unified study of T — P,P,+v_  [Hao, Duan, ZHG, 2507.00383]
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Calculation of P,P, form factors
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> Scalar form factor (P P5|(mp—my)Du|0)
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v Non-trivial confirmation is verified in chiral EFT!
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Some explicit expressions for Form Factors
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Fits to experimental spectra and BRs

Gy Fy(GeV?) x 10° 10.2675:01 G', Fl,(GeV?) x 10° | 0.6415:05
Gl FlL(GeV?) x 10 —0.941008 M,(GeV) 0.77381 00003
M, (GeV) 1.40910001 Ty (GeV) 0.33810 013
M1 (GeV) 1.84215-012 T (GeV) 0.26810:02
¢ (GeV) 0.053005% Mpc+(GeV) 0.895610-0002
T+ (GeV) 0.0477+0:0005 M e (GeV) 1.33970: 000
Brgn x 10° 3.9870-0¢ By x 10 1.3&" 004
x?/d.o.f 271.5/(182 — 14) = 1.61
CmCd + €l Cly = FTQ cn=27 MeV, c;=15 MeV [ZHG,Oller, PRD’11]

Parameters for a,(980)/a,(1450)/K,*(700)//K,*(1430) are fixed to their
pole positions .
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» Crucial inputs to address muon g-2

» Most precise spectra is from Belle;
but most precise BR is from ALEPH: 25.47(13)%

» Coherent precise measurements of both spectra and BR from one Exp would be invaluable!
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Predictions to t — nmOv, (Cabibbo allowed): second-class currents
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Predictions to Forward-Backward asymmetries
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» Measurement on Agg can determine the curcial inputs for CPV
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Predictions to axion-meson production in tau decays
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