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Spectral functions from hadronic  decays
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• Analogous to  (1) e+e− ratio = +−+− and (2) ISR method (E spectrum to span 
mass range from threshold to m) 
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Input for HVP from hadronic 𝜏 decays
Spectral functions from hadronic  decays

M.Davier tau miniworkshop Nov. 8 2024 2

• Analogous to  (1) e+e− ratio = +−+− and (2) ISR method (E spectrum to span 
mass range from threshold to m) 

From Michel Davier  (Tau mini-workshop: Experimental Aspects,  Nov 8 2024)

Focus of today’s session

Dominant 2π channel
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Isospin breaking correction
Spectral functions from hadronic  decays
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• Analogous to  (1) e+e− ratio = +−+− and (2) ISR method (E spectrum to span 
mass range from threshold to m) 

Zhiqing Zhang (IJCLab, Orsay) /20+27th plenary workshop of  the muon g-2 theory initiative, 10/9/24

<latexit sha1_base64="qn7pdDQi2LHWlHkoEDpza5bc4AM="></latexit>

Source �aHad,LO
µ [⇡⇡, ⌧ ] �BCVC

⇡�⇡0

SEW �12.21± 0.15 +0.57± 0.01
GEM �1.92± 0.90 �0.07± 0.17
FSR +4.67± 0.47 �0.19± 0.02
⇢–! interference +2.80± 0.19 �0.01± 0.01
m⇡± �m⇡0 e↵ect on � �7.88 +0.19
m⇡± �m⇡0 e↵ect on �⇢ +4.09 �0.22
m⇢± �m⇢0

bare
0.20+0.27

�0.19 +0.08± 0.08
⇡⇡�, electrom. decays �5.91± 0.59 +0.34± 0.03
�(GS�KS) �0.67 �0.03

Total �16.07± 1.85 +0.69± 0.22

Isospin-Breaking (IB) Corrections 
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Table taken from arXiv:1511.05405

IB corrections applied to a𝜇[𝜋𝜋, 𝜏] are RIB(s)/SEW with 
<latexit sha1_base64="5aMTnl5T/ACYKEMJ4bPC8CuKqrs="></latexit>
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*

* the 𝜌−𝜔 interference correction +2.80 was based on |𝜀𝜔|=0.001997, arg(𝜀𝜔)=11.6° 
    Changed in DHLMZ23 to +3.99 using |𝜀𝜔|=0.001990, arg(𝜀𝜔)=3.8° (combined fit by Stoffer et al.)
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• Analogous to  (1) e+e− ratio = +−+− and (2) ISR method (E spectrum to span 
mass range from threshold to m) 

Electroweak correction 
(mostly short-distance)

Long distance 
electromagnetic corrections 

in  𝜏− → π− π0 ν𝜏
Ratio of form factors

Final state radiation in
e+e−→π+π− 

Kinematics

Non perturbative methods 
needed to deal with 

hadronic interactions: 
EFT,  resonance models, 

dispersive methods,        
lattice QCD

From Michel Davier  (Tau mini-workshop: Experimental Aspects,  Nov 8 2024)
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We will hear about multiple approaches 

Status of current analysis  
(EFT + hadronic modeling) 

Status and prospects of  
dispersive approach

Status and prospects of  
Lattice QCD approach 



Questions to guide the discussion (1) 
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• Q1:  Please discuss the uncertainty in G_EM(s)  and F_0(s)/F_- (s) arising from using different 
model parameterizations of the form factors.  Are there strategies to mitigate this intrinsic 
model dependence? 

• Q2: Please discuss the uncertainty in F_0(s)/F_−(s) due to rho resonance parameters 
(difference in masses and widths, …).  How robust are the current determinations of these 
parameters? 

• Q3:  Please discuss the uncertainties in G_EM(s) induced by the structure-dependent effects, 
both in loops involving virtual photons and in real photon emission. 

• Q4:   Please discuss uncertainties in the short-distance correction S_EW  associated with  the 
renormalization group running and the matching to the long-distance corrections G_EM(s).  To 
a given order, the  product S_EW*G_EM(s)  should be independent  on the renormalization 
scale and scheme.  Do we control the scheme (in)dependence to O(alpha/pi)? 

Challenges in current analysis of isospin corrections



Questions to guide the discussion (2) 

6

• Q1L: Please articulate which aspects of the IB corrections will be most impacted  by the 
lattice program and why  (e.g. removing model dependence in form factors,  control the 
scheme dependence in  S_EW*G_EM(s), …).

• Q2L: To the extent possible at the current stage in the program,  please discuss the dominant 
sources of  uncertainty (statistics, lattice extrapolations, matching to continuum, … )  and 
estimated impact on the R_IB(s)  correction. 

• Q1D:  Please articulate which aspects of the IB corrections will be most impacted  by the 
dispersive program and why  (e.g. improved control on G_EM(s),  removing model dependence 
in form factors, …).

• Q2D:  To the extent possible at the current stage in the program,  please discuss the dominant 
sources of uncertainty (e.g. input data,  neglected channels / intermediate states, …) and 
estimated impact on the R_IB(s) correction. 

Impact of dispersive and lattice QCD programs


