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See talks by M. Hoferichter and M. González-Alonso 



  “Beyond a QCD laboratory, hadronic tau decays are competitive NP 
probes due to very precise measurements and SM calculations”   
(Cirigliano et al, 1809.01161) 

 - Second Class Currents (SCC) in tau decays- not observed yet (S & PT) 
                               (Weinberg 1958,  Leroy and Pestieau 1978, ….)      

 - CP violation in angular & hadronic mass distributions (S & T)                                                
                                       (Belle, Babar, Cleo searches) 

 - CP rate asymmetry of CP violation in                      (T) 
(Delepine, Faisel, Khalil, GLC, PRD 2006; Devy, Dargyal, Sinha PRD 2014;  
Cirigliano, Crivellin, Hoferichter, PRL 2018) 

⌧ ! K⇡⌫⌧
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⌧� ! ⇡�⌘(0)⌫⌧ �! sensitive to scalar

⌧� ! ⇡�⇡0⌫⌧ �! sensitive to tensor
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Interest of non-standard currents in tau decays



ℒeff = − 2GFVud(1 + ϵL + ϵR){τ̄LγμνL ⋅ ūγμ (1 − (1 − 2 ̂ϵ R)γ5) d

+τ̄RνL ⋅ ū ( ̂ϵ S − ̂ϵ Pγ5) d + 2 ̂ϵ T τ̄RσμννL ⋅ ūσμνd} + h . c .

̂ϵ i ≡ ϵi/(1 + ϵL + ϵR)Cirigliano, Jenkins & González-Alonso 2010

Dim 6, LF conserving,                                       decays⌧� ! ⇡�(⇡0, ⌘, ⌘0)⌫⌧
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Only three form factors are relevant (div.vector current)

F0(s) ! F0(s)
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* G-Parity states (Lee, Yang 1956);  

* Classification of currents according to G (Weinberg, 1958) 

     FirstCC : 
     SecondCC : 

* SCC exist if the following occurs (Leroy, Pestieau 1978): 

G = Cei⇡I2
<latexit sha1_base64="qjmDsey7IUkES2rkpLblKuMcKks=">AAAB+HicdVDLSsNAFL2pr1ofjbp0M1gEVyUpgm6EYhfqroJ9QBvDZDpph04mYWYi1NAvceNCEbd+ijv/xulDqK8DFw7n3Ms9nCDhTGnH+bByS8srq2v59cLG5tZ20d7Zbao4lYQ2SMxj2Q6wopwJ2tBMc9pOJMVRwGkrGNYmfuuOSsVicaNHCfUi3BcsZARrI/l28eKsRm8z1k0YuvIrY98uuWVnCuT8Il9WCeao+/Z7txeTNKJCE46V6rhOor0MS80Ip+NCN1U0wWSI+7RjqMARVV42DT5Gh0bpoTCWZoRGU3XxIsORUqMoMJsR1gP105uIf3mdVIenXsZEkmoqyOxRmHKkYzRpAfWYpETzkSGYSGayIjLAEhNtuioslvA/aVbKrlN2r49L1fN5HXnYhwM4AhdOoAqXUIcGEEjhAZ7g2bq3Hq0X63W2mrPmN3vwDdbbJ43zklw=</latexit><latexit sha1_base64="qjmDsey7IUkES2rkpLblKuMcKks=">AAAB+HicdVDLSsNAFL2pr1ofjbp0M1gEVyUpgm6EYhfqroJ9QBvDZDpph04mYWYi1NAvceNCEbd+ijv/xulDqK8DFw7n3Ms9nCDhTGnH+bByS8srq2v59cLG5tZ20d7Zbao4lYQ2SMxj2Q6wopwJ2tBMc9pOJMVRwGkrGNYmfuuOSsVicaNHCfUi3BcsZARrI/l28eKsRm8z1k0YuvIrY98uuWVnCuT8Il9WCeao+/Z7txeTNKJCE46V6rhOor0MS80Ip+NCN1U0wWSI+7RjqMARVV42DT5Gh0bpoTCWZoRGU3XxIsORUqMoMJsR1gP105uIf3mdVIenXsZEkmoqyOxRmHKkYzRpAfWYpETzkSGYSGayIjLAEhNtuioslvA/aVbKrlN2r49L1fN5HXnYhwM4AhdOoAqXUIcGEEjhAZ7g2bq3Hq0X63W2mrPmN3vwDdbbJ43zklw=</latexit><latexit sha1_base64="qjmDsey7IUkES2rkpLblKuMcKks=">AAAB+HicdVDLSsNAFL2pr1ofjbp0M1gEVyUpgm6EYhfqroJ9QBvDZDpph04mYWYi1NAvceNCEbd+ijv/xulDqK8DFw7n3Ms9nCDhTGnH+bByS8srq2v59cLG5tZ20d7Zbao4lYQ2SMxj2Q6wopwJ2tBMc9pOJMVRwGkrGNYmfuuOSsVicaNHCfUi3BcsZARrI/l28eKsRm8z1k0YuvIrY98uuWVnCuT8Il9WCeao+/Z7txeTNKJCE46V6rhOor0MS80Ip+NCN1U0wWSI+7RjqMARVV42DT5Gh0bpoTCWZoRGU3XxIsORUqMoMJsR1gP105uIf3mdVIenXsZEkmoqyOxRmHKkYzRpAfWYpETzkSGYSGayIjLAEhNtuioslvA/aVbKrlN2r49L1fN5HXnYhwM4AhdOoAqXUIcGEEjhAZ7g2bq3Hq0X63W2mrPmN3vwDdbbJ43zklw=</latexit><latexit sha1_base64="qjmDsey7IUkES2rkpLblKuMcKks=">AAAB+HicdVDLSsNAFL2pr1ofjbp0M1gEVyUpgm6EYhfqroJ9QBvDZDpph04mYWYi1NAvceNCEbd+ijv/xulDqK8DFw7n3Ms9nCDhTGnH+bByS8srq2v59cLG5tZ20d7Zbao4lYQ2SMxj2Q6wopwJ2tBMc9pOJMVRwGkrGNYmfuuOSsVicaNHCfUi3BcsZARrI/l28eKsRm8z1k0YuvIrY98uuWVnCuT8Il9WCeao+/Z7txeTNKJCE46V6rhOor0MS80Ip+NCN1U0wWSI+7RjqMARVV42DT5Gh0bpoTCWZoRGU3XxIsORUqMoMJsR1gP105uIf3mdVIenXsZEkmoqyOxRmHKkYzRpAfWYpETzkSGYSGayIjLAEhNtuioslvA/aVbKrlN2r49L1fN5HXnYhwM4AhdOoAqXUIcGEEjhAZ7g2bq3Hq0X63W2mrPmN3vwDdbbJ43zklw=</latexit>

Isospin is good but not exact          suppressed rates  

τ− → π−η(′�)ντ and Scalar Second Class Currents (SCC)

⌧� !a�0 (980)
h
! ⌘(

0)⇡�
i
⌫⌧ , JPG = 0+�

!b�1 (1235)
⇥
! !⇡�⇤ ⌫⌧ , JPG = 1++

<latexit sha1_base64="mhLDsjFoPIHbwisOVzds9Co9Wxo="></latexit><latexit sha1_base64="mhLDsjFoPIHbwisOVzds9Co9Wxo="></latexit><latexit sha1_base64="mhLDsjFoPIHbwisOVzds9Co9Wxo="></latexit><latexit sha1_base64="mhLDsjFoPIHbwisOVzds9Co9Wxo="></latexit>

JPG[Vµ] = 1�+ , JPG[Aµ] = 1+�

JPG[S] = 0+� , JPG[(PT )µ⌫ ] = 1++
<latexit sha1_base64="ptVfF0EIplK623//T1L6BRtUsqY="></latexit><latexit sha1_base64="ptVfF0EIplK623//T1L6BRtUsqY="></latexit><latexit sha1_base64="ptVfF0EIplK623//T1L6BRtUsqY="></latexit><latexit sha1_base64="ptVfF0EIplK623//T1L6BRtUsqY="></latexit>



SM contributions: isospin violation

B��
SM (⌘⇡�) ⇠ 10�13

<latexit sha1_base64="U3UxzzOO2wqlFgCzW/vb6Qkosj0=">AAACF3icbVDLSgMxFM3UV62vqks3wSLURcuMCrosdeNGqGgf0GnLnTRtQ5OZIckIZZi/cOOvuHGhiFvd+TemD0RbD9zL4Zx7Se7xQs6Utu0vK7W0vLK6ll7PbGxube9kd/dqKogkoVUS8EA2PFCUM59WNdOcNkJJQXic1r3h5div31OpWODf6VFIWwL6PusxAtpInWyx3I7dPggB05504tvrJO9SDW7I2oVj7ComsGO344JzmnSyObtoT4B/iDNPcmiGSif76XYDEgnqa8JBqaZjh7oVg9SMcJpk3EjREMgQ+rRpqA+CqlY8uSvBR0bp4l4gTfkaT9TfGzEIpUbCM5MC9EDNe2PxP68Z6d5FK2Z+GGnqk+lDvYhjHeBxSLjLJCWajwwBIpn5KyYDkEC0iTJjQlg4eZHUToqOXXRuznKl8iyONDpAhyiPHHSOSugKVVAVEfSAntALerUerWfrzXqfjqas2c4++gPr4xsnTZ6Z</latexit><latexit sha1_base64="U3UxzzOO2wqlFgCzW/vb6Qkosj0=">AAACF3icbVDLSgMxFM3UV62vqks3wSLURcuMCrosdeNGqGgf0GnLnTRtQ5OZIckIZZi/cOOvuHGhiFvd+TemD0RbD9zL4Zx7Se7xQs6Utu0vK7W0vLK6ll7PbGxube9kd/dqKogkoVUS8EA2PFCUM59WNdOcNkJJQXic1r3h5div31OpWODf6VFIWwL6PusxAtpInWyx3I7dPggB05504tvrJO9SDW7I2oVj7ComsGO344JzmnSyObtoT4B/iDNPcmiGSif76XYDEgnqa8JBqaZjh7oVg9SMcJpk3EjREMgQ+rRpqA+CqlY8uSvBR0bp4l4gTfkaT9TfGzEIpUbCM5MC9EDNe2PxP68Z6d5FK2Z+GGnqk+lDvYhjHeBxSLjLJCWajwwBIpn5KyYDkEC0iTJjQlg4eZHUToqOXXRuznKl8iyONDpAhyiPHHSOSugKVVAVEfSAntALerUerWfrzXqfjqas2c4++gPr4xsnTZ6Z</latexit><latexit sha1_base64="U3UxzzOO2wqlFgCzW/vb6Qkosj0=">AAACF3icbVDLSgMxFM3UV62vqks3wSLURcuMCrosdeNGqGgf0GnLnTRtQ5OZIckIZZi/cOOvuHGhiFvd+TemD0RbD9zL4Zx7Se7xQs6Utu0vK7W0vLK6ll7PbGxube9kd/dqKogkoVUS8EA2PFCUM59WNdOcNkJJQXic1r3h5div31OpWODf6VFIWwL6PusxAtpInWyx3I7dPggB05504tvrJO9SDW7I2oVj7ComsGO344JzmnSyObtoT4B/iDNPcmiGSif76XYDEgnqa8JBqaZjh7oVg9SMcJpk3EjREMgQ+rRpqA+CqlY8uSvBR0bp4l4gTfkaT9TfGzEIpUbCM5MC9EDNe2PxP68Z6d5FK2Z+GGnqk+lDvYhjHeBxSLjLJCWajwwBIpn5KyYDkEC0iTJjQlg4eZHUToqOXXRuznKl8iyONDpAhyiPHHSOSugKVVAVEfSAntALerUerWfrzXqfjqas2c4++gPr4xsnTZ6Z</latexit><latexit sha1_base64="U3UxzzOO2wqlFgCzW/vb6Qkosj0=">AAACF3icbVDLSgMxFM3UV62vqks3wSLURcuMCrosdeNGqGgf0GnLnTRtQ5OZIckIZZi/cOOvuHGhiFvd+TemD0RbD9zL4Zx7Se7xQs6Utu0vK7W0vLK6ll7PbGxube9kd/dqKogkoVUS8EA2PFCUM59WNdOcNkJJQXic1r3h5div31OpWODf6VFIWwL6PusxAtpInWyx3I7dPggB05504tvrJO9SDW7I2oVj7ComsGO344JzmnSyObtoT4B/iDNPcmiGSif76XYDEgnqa8JBqaZjh7oVg9SMcJpk3EjREMgQ+rRpqA+CqlY8uSvBR0bp4l4gTfkaT9TfGzEIpUbCM5MC9EDNe2PxP68Z6d5FK2Z+GGnqk+lDvYhjHeBxSLjLJCWajwwBIpn5KyYDkEC0iTJjQlg4eZHUToqOXXRuznKl8iyONDpAhyiPHHSOSugKVVAVEfSAntALerUerWfrzXqfjqas2c4++gPr4xsnTZ6Z</latexit>

BIB
SM (⌘⇡�) ⇠ (✏⇡⌘)

2 ⇠ 10�5
<latexit sha1_base64="84NnsomQrewcap03bc0dVSSx5Xk="></latexit><latexit sha1_base64="84NnsomQrewcap03bc0dVSSx5Xk="></latexit><latexit sha1_base64="84NnsomQrewcap03bc0dVSSx5Xk="></latexit><latexit sha1_base64="84NnsomQrewcap03bc0dVSSx5Xk="></latexit>

Hernandez-Tome, Roig, GLC, PRD96, 2017
Guevara, Roig, GLC, PRD95, 2017✏LO

⇡⌘
=

p
3

4

md �mu

ms � m̂
<latexit sha1_base64="/rg4A6A0mlRtah77ZqLf4smXVuc="></latexit><latexit sha1_base64="/rg4A6A0mlRtah77ZqLf4smXVuc="></latexit><latexit sha1_base64="/rg4A6A0mlRtah77ZqLf4smXVuc="></latexit><latexit sha1_base64="/rg4A6A0mlRtah77ZqLf4smXVuc="></latexit>

BR(⌘⇡�
�)E��0.1 GeV ⇠ O(10�6)

<latexit sha1_base64="y/8Mv4tCmm6nDy1okevauWVNTUo="></latexit><latexit sha1_base64="y/8Mv4tCmm6nDy1okevauWVNTUo="></latexit><latexit sha1_base64="y/8Mv4tCmm6nDy1okevauWVNTUo="></latexit><latexit sha1_base64="y/8Mv4tCmm6nDy1okevauWVNTUo="></latexit>



SM contributions: isospin violation

B��
SM (⌘⇡�) ⇠ 10�13

<latexit sha1_base64="U3UxzzOO2wqlFgCzW/vb6Qkosj0=">AAACF3icbVDLSgMxFM3UV62vqks3wSLURcuMCrosdeNGqGgf0GnLnTRtQ5OZIckIZZi/cOOvuHGhiFvd+TemD0RbD9zL4Zx7Se7xQs6Utu0vK7W0vLK6ll7PbGxube9kd/dqKogkoVUS8EA2PFCUM59WNdOcNkJJQXic1r3h5div31OpWODf6VFIWwL6PusxAtpInWyx3I7dPggB05504tvrJO9SDW7I2oVj7ComsGO344JzmnSyObtoT4B/iDNPcmiGSif76XYDEgnqa8JBqaZjh7oVg9SMcJpk3EjREMgQ+rRpqA+CqlY8uSvBR0bp4l4gTfkaT9TfGzEIpUbCM5MC9EDNe2PxP68Z6d5FK2Z+GGnqk+lDvYhjHeBxSLjLJCWajwwBIpn5KyYDkEC0iTJjQlg4eZHUToqOXXRuznKl8iyONDpAhyiPHHSOSugKVVAVEfSAntALerUerWfrzXqfjqas2c4++gPr4xsnTZ6Z</latexit><latexit sha1_base64="U3UxzzOO2wqlFgCzW/vb6Qkosj0=">AAACF3icbVDLSgMxFM3UV62vqks3wSLURcuMCrosdeNGqGgf0GnLnTRtQ5OZIckIZZi/cOOvuHGhiFvd+TemD0RbD9zL4Zx7Se7xQs6Utu0vK7W0vLK6ll7PbGxube9kd/dqKogkoVUS8EA2PFCUM59WNdOcNkJJQXic1r3h5div31OpWODf6VFIWwL6PusxAtpInWyx3I7dPggB05504tvrJO9SDW7I2oVj7ComsGO344JzmnSyObtoT4B/iDNPcmiGSif76XYDEgnqa8JBqaZjh7oVg9SMcJpk3EjREMgQ+rRpqA+CqlY8uSvBR0bp4l4gTfkaT9TfGzEIpUbCM5MC9EDNe2PxP68Z6d5FK2Z+GGnqk+lDvYhjHeBxSLjLJCWajwwBIpn5KyYDkEC0iTJjQlg4eZHUToqOXXRuznKl8iyONDpAhyiPHHSOSugKVVAVEfSAntALerUerWfrzXqfjqas2c4++gPr4xsnTZ6Z</latexit><latexit sha1_base64="U3UxzzOO2wqlFgCzW/vb6Qkosj0=">AAACF3icbVDLSgMxFM3UV62vqks3wSLURcuMCrosdeNGqGgf0GnLnTRtQ5OZIckIZZi/cOOvuHGhiFvd+TemD0RbD9zL4Zx7Se7xQs6Utu0vK7W0vLK6ll7PbGxube9kd/dqKogkoVUS8EA2PFCUM59WNdOcNkJJQXic1r3h5div31OpWODf6VFIWwL6PusxAtpInWyx3I7dPggB05504tvrJO9SDW7I2oVj7ComsGO344JzmnSyObtoT4B/iDNPcmiGSif76XYDEgnqa8JBqaZjh7oVg9SMcJpk3EjREMgQ+rRpqA+CqlY8uSvBR0bp4l4gTfkaT9TfGzEIpUbCM5MC9EDNe2PxP68Z6d5FK2Z+GGnqk+lDvYhjHeBxSLjLJCWajwwBIpn5KyYDkEC0iTJjQlg4eZHUToqOXXRuznKl8iyONDpAhyiPHHSOSugKVVAVEfSAntALerUerWfrzXqfjqas2c4++gPr4xsnTZ6Z</latexit><latexit sha1_base64="U3UxzzOO2wqlFgCzW/vb6Qkosj0=">AAACF3icbVDLSgMxFM3UV62vqks3wSLURcuMCrosdeNGqGgf0GnLnTRtQ5OZIckIZZi/cOOvuHGhiFvd+TemD0RbD9zL4Zx7Se7xQs6Utu0vK7W0vLK6ll7PbGxube9kd/dqKogkoVUS8EA2PFCUM59WNdOcNkJJQXic1r3h5div31OpWODf6VFIWwL6PusxAtpInWyx3I7dPggB05504tvrJO9SDW7I2oVj7ComsGO344JzmnSyObtoT4B/iDNPcmiGSif76XYDEgnqa8JBqaZjh7oVg9SMcJpk3EjREMgQ+rRpqA+CqlY8uSvBR0bp4l4gTfkaT9TfGzEIpUbCM5MC9EDNe2PxP68Z6d5FK2Z+GGnqk+lDvYhjHeBxSLjLJCWajwwBIpn5KyYDkEC0iTJjQlg4eZHUToqOXXRuznKl8iyONDpAhyiPHHSOSugKVVAVEfSAntALerUerWfrzXqfjqas2c4++gPr4xsnTZ6Z</latexit>

BIB
SM (⌘⇡�) ⇠ (✏⇡⌘)

2 ⇠ 10�5
<latexit sha1_base64="84NnsomQrewcap03bc0dVSSx5Xk="></latexit><latexit sha1_base64="84NnsomQrewcap03bc0dVSSx5Xk="></latexit><latexit sha1_base64="84NnsomQrewcap03bc0dVSSx5Xk="></latexit><latexit sha1_base64="84NnsomQrewcap03bc0dVSSx5Xk="></latexit>

Hernandez-Tome, Roig, GLC, PRD96, 2017
Guevara, Roig, GLC, PRD95, 2017✏LO

⇡⌘
=

p
3

4

md �mu

ms � m̂
<latexit sha1_base64="/rg4A6A0mlRtah77ZqLf4smXVuc="></latexit><latexit sha1_base64="/rg4A6A0mlRtah77ZqLf4smXVuc="></latexit><latexit sha1_base64="/rg4A6A0mlRtah77ZqLf4smXVuc="></latexit><latexit sha1_base64="/rg4A6A0mlRtah77ZqLf4smXVuc="></latexit>

Examples  
of New  
Physics 

 contributions Scalar Scalar & tensor

M = MSM +MNP
<latexit sha1_base64="myPJi3I2t6g/n93QVZ4d7J+6M+c=">AAACDnicdZDLSgMxFIYz9VbrbdSlm2ApCEJJith2IRTduKlUtK3QlpJJ0zY0cyHJCGWYJ3Djq7hxoYhb1+58GzO94AU9EPjy/+eQnN8JBFcaoQ8rtbC4tLySXs2srW9sbtnbOw3lh5KyOvWFL28copjgHqtrrgW7CSQjriNY0xmdJX7zlknFfe9ajwPWccnA431OiTZS185FbUoErMYnc+hGV9X48Ot2UYszXTuL8gghjDFMABePkYFyuVTAJYgTy1QWzKrWtd/bPZ+GLvM0FUSpFkaB7kREak4FizPtULGA0BEZsJZBj7hMdaLJOjHMGaUH+740x9Nwon6fiIir1Nh1TKdL9FD99hLxL68V6n6pE3EvCDXz6PShfiig9mGSDexxyagWYwOESm7+CumQSEK1STAJYb4p/B8ahTxGeXx5lK2czuJIgz2wDw4ABkVQAeegBuqAgjvwAJ7As3VvPVov1uu0NWXNZnbBj7LePgEe0puE</latexit><latexit sha1_base64="myPJi3I2t6g/n93QVZ4d7J+6M+c=">AAACDnicdZDLSgMxFIYz9VbrbdSlm2ApCEJJith2IRTduKlUtK3QlpJJ0zY0cyHJCGWYJ3Djq7hxoYhb1+58GzO94AU9EPjy/+eQnN8JBFcaoQ8rtbC4tLySXs2srW9sbtnbOw3lh5KyOvWFL28copjgHqtrrgW7CSQjriNY0xmdJX7zlknFfe9ajwPWccnA431OiTZS185FbUoErMYnc+hGV9X48Ot2UYszXTuL8gghjDFMABePkYFyuVTAJYgTy1QWzKrWtd/bPZ+GLvM0FUSpFkaB7kREak4FizPtULGA0BEZsJZBj7hMdaLJOjHMGaUH+740x9Nwon6fiIir1Nh1TKdL9FD99hLxL68V6n6pE3EvCDXz6PShfiig9mGSDexxyagWYwOESm7+CumQSEK1STAJYb4p/B8ahTxGeXx5lK2czuJIgz2wDw4ABkVQAeegBuqAgjvwAJ7As3VvPVov1uu0NWXNZnbBj7LePgEe0puE</latexit><latexit sha1_base64="myPJi3I2t6g/n93QVZ4d7J+6M+c=">AAACDnicdZDLSgMxFIYz9VbrbdSlm2ApCEJJith2IRTduKlUtK3QlpJJ0zY0cyHJCGWYJ3Djq7hxoYhb1+58GzO94AU9EPjy/+eQnN8JBFcaoQ8rtbC4tLySXs2srW9sbtnbOw3lh5KyOvWFL28copjgHqtrrgW7CSQjriNY0xmdJX7zlknFfe9ajwPWccnA431OiTZS185FbUoErMYnc+hGV9X48Ot2UYszXTuL8gghjDFMABePkYFyuVTAJYgTy1QWzKrWtd/bPZ+GLvM0FUSpFkaB7kREak4FizPtULGA0BEZsJZBj7hMdaLJOjHMGaUH+740x9Nwon6fiIir1Nh1TKdL9FD99hLxL68V6n6pE3EvCDXz6PShfiig9mGSDexxyagWYwOESm7+CumQSEK1STAJYb4p/B8ahTxGeXx5lK2czuJIgz2wDw4ABkVQAeegBuqAgjvwAJ7As3VvPVov1uu0NWXNZnbBj7LePgEe0puE</latexit><latexit sha1_base64="myPJi3I2t6g/n93QVZ4d7J+6M+c=">AAACDnicdZDLSgMxFIYz9VbrbdSlm2ApCEJJith2IRTduKlUtK3QlpJJ0zY0cyHJCGWYJ3Djq7hxoYhb1+58GzO94AU9EPjy/+eQnN8JBFcaoQ8rtbC4tLySXs2srW9sbtnbOw3lh5KyOvWFL28copjgHqtrrgW7CSQjriNY0xmdJX7zlknFfe9ajwPWccnA431OiTZS185FbUoErMYnc+hGV9X48Ot2UYszXTuL8gghjDFMABePkYFyuVTAJYgTy1QWzKrWtd/bPZ+GLvM0FUSpFkaB7kREak4FizPtULGA0BEZsJZBj7hMdaLJOjHMGaUH+740x9Nwon6fiIir1Nh1TKdL9FD99hLxL68V6n6pE3EvCDXz6PShfiig9mGSDexxyagWYwOESm7+CumQSEK1STAJYb4p/B8ahTxGeXx5lK2czuJIgz2wDw4ABkVQAeegBuqAgjvwAJ7As3VvPVov1uu0NWXNZnbBj7LePgEe0puE</latexit>

Suppressed

BR(⌘⇡�
�)E��0.1 GeV ⇠ O(10�6)

<latexit sha1_base64="y/8Mv4tCmm6nDy1okevauWVNTUo="></latexit><latexit sha1_base64="y/8Mv4tCmm6nDy1okevauWVNTUo="></latexit><latexit sha1_base64="y/8Mv4tCmm6nDy1okevauWVNTUo="></latexit><latexit sha1_base64="y/8Mv4tCmm6nDy1okevauWVNTUo="></latexit>



Recent calcs. of branching ratios for                          (in units 10-5)
BRv BRs BRv+s Model/Reference eta-pi mixing (10-2)

0.36 1.0 1.36 VMD, 1 resonance [1]

0.33~0.47 1.73~3.33 2.1~3.8 VMD, 2 resonances [2] 1.34

0.44 0.04 0.48 Nambu-Jona-Lasinio[3] 1.55

0.13 0.20 0.33 FF+Analit/Unitarity [4] 1.56

0.26 1.41 1.67 SFF 3 coupled channel [5] 0.98

0.11 FF Dispersive eval. [6] 1.49

τ → πηντ

0.37+0.30
−0.20 0.48+0.30

−0.20

Some recent predictions for  τ → πηντ

[1] S. Nussinov +A. Soffer PRD78 (2008); 
[2] N. Paver + Riazuddin, PRD82, (2010); 
[3] N. Volkov and Kostunin, PRD86, (2012);  
[4] S. Descotes-Genon and B. Moussallam, EPJC74, (2014); 
[5] R. Escribano, S. González-Solis and P. Roig, PRD94 (2016); 
[6] S. Descotes-Genon  E. Kou & B. Moussallam,NPB-PS, (2014)

BRexp(⌧� ! ⇡�⌘⌫) < 9.9⇥ 10�5 (CL = 95%)
<latexit sha1_base64="zfzns0gRZwoiEaGaht5rGy/DCVs="></latexit><latexit sha1_base64="zfzns0gRZwoiEaGaht5rGy/DCVs="></latexit><latexit sha1_base64="zfzns0gRZwoiEaGaht5rGy/DCVs="></latexit><latexit sha1_base64="zfzns0gRZwoiEaGaht5rGy/DCVs="></latexit>

Babar Collab, 
PRD83, 032002 (2011)



F ⌘⇡�

+ (s) = ✏⌘⇡ eF⇡0⇡�

+ (s)
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Form factor inputs

F ⌘⇡�

0 (s) = ✏⌘⇡ eF⇡0⇡�

0 (s)
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LO(p4) = ⇤1htµ⌫+ fµ⌫

+ i � i⇤2htµ⌫+ uµu⌫i
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F ⌘⇡�

T (s) = ✏⇡⌘

p
2⇤2

F 2
=

⇢
 9.4⇥ 10�2 GeV�1, our estimate
(1.96± 0.11)⇥ 10�2 GeV�1, Lattice†
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 I. Baum et al PRD84,  (2011)

* E. Garcés et al, JHEP 12, (2017)

D. Gómez-Dumm and P. Roig, EPC73, 2528 (2013)
R. Escribano, S. Gonzalez P. Roig, PRD94, (2016)

Tensor form factor:

f μν
+ = uFμν

L u† + u†Fμν
R u; uμ = i [u†(∂μ − irμ)u − u(∂μ − iℓμ)u†]; u = exp[iϕ/ 2F]

O. Catá, V. Mateu, 
JHEP 09, 078 (2007)

*

†
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b✏S = 0, b✏T = 0.6

b✏S = 0.004, b✏T = 0
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E. Garcés et al, JHEP  (2017)



Decay rates are the most sensitive (other observables 
studied: Dalitz plot, pi- angular distribution, spectrum)

�0 = �(b✏S = b✏T = 0)
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Escribano et al, PRD94 (2016)

* Theoretical errors not included, but they are for the pi-pi channel  
* (see   J. Miranda and P. Roig, 1806.09547)

channel ↵ � � �
⇡�⌘ 7.0⇥ 102 1.1 1.6⇥ 105 21
⇡�⌘0 9.0⇥ 102 �8.0⇥ 10�4 1.9⇥ 105 0.1
⇡�⇡0 3.5⇥ 10�4 3.3+0.6

�0.4 2.2⇥ 10�2 4.7+2.0
�1.0
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<latexit sha1_base64="yRaHC295TybuVxJIDDtK70YjpfQ=">AAAB8XicdVBNSwMxEM36WetX1aOXYBG8WJIitr0VvXisYD+wW0s2TdvQbHZJZoVS+i+8eFDEq//Gm//GbFtBRR8MPN6bYWZeECtpgZAPb2l5ZXVtPbOR3dza3tnN7e03bJQYLuo8UpFpBcwKJbWogwQlWrERLAyUaAajy9Rv3gtjZaRvYByLTsgGWvYlZ+CkWz+Wd6e+AJbt5vKkQAihlOKU0NI5caRSKRdpGdPUcsijBWrd3Lvfi3gSCg1cMWvblMTQmTADkisxzfqJFTHjIzYQbUc1C4XtTGYXT/GxU3q4HxlXGvBM/T4xYaG14zBwnSGDof3tpeJfXjuBfrkzkTpOQGg+X9RPFIYIp+/jnjSCgxo7wriR7lbMh8wwDi6kNISvT/H/pFEsUFKg12f56sUijgw6REfoBFFUQlV0hWqojjjS6AE9oWfPeo/ei/c6b13yFjMH6Ae8t0/4DZB0</latexit><latexit sha1_base64="yRaHC295TybuVxJIDDtK70YjpfQ=">AAAB8XicdVBNSwMxEM36WetX1aOXYBG8WJIitr0VvXisYD+wW0s2TdvQbHZJZoVS+i+8eFDEq//Gm//GbFtBRR8MPN6bYWZeECtpgZAPb2l5ZXVtPbOR3dza3tnN7e03bJQYLuo8UpFpBcwKJbWogwQlWrERLAyUaAajy9Rv3gtjZaRvYByLTsgGWvYlZ+CkWz+Wd6e+AJbt5vKkQAihlOKU0NI5caRSKRdpGdPUcsijBWrd3Lvfi3gSCg1cMWvblMTQmTADkisxzfqJFTHjIzYQbUc1C4XtTGYXT/GxU3q4HxlXGvBM/T4xYaG14zBwnSGDof3tpeJfXjuBfrkzkTpOQGg+X9RPFIYIp+/jnjSCgxo7wriR7lbMh8wwDi6kNISvT/H/pFEsUFKg12f56sUijgw6REfoBFFUQlV0hWqojjjS6AE9oWfPeo/ei/c6b13yFjMH6Ae8t0/4DZB0</latexit><latexit sha1_base64="yRaHC295TybuVxJIDDtK70YjpfQ=">AAAB8XicdVBNSwMxEM36WetX1aOXYBG8WJIitr0VvXisYD+wW0s2TdvQbHZJZoVS+i+8eFDEq//Gm//GbFtBRR8MPN6bYWZeECtpgZAPb2l5ZXVtPbOR3dza3tnN7e03bJQYLuo8UpFpBcwKJbWogwQlWrERLAyUaAajy9Rv3gtjZaRvYByLTsgGWvYlZ+CkWz+Wd6e+AJbt5vKkQAihlOKU0NI5caRSKRdpGdPUcsijBWrd3Lvfi3gSCg1cMWvblMTQmTADkisxzfqJFTHjIzYQbUc1C4XtTGYXT/GxU3q4HxlXGvBM/T4xYaG14zBwnSGDof3tpeJfXjuBfrkzkTpOQGg+X9RPFIYIp+/jnjSCgxo7wriR7lbMh8wwDi6kNISvT/H/pFEsUFKg12f56sUijgw6REfoBFFUQlV0hWqojjjS6AE9oWfPeo/ei/c6b13yFjMH6Ae8t0/4DZB0</latexit><latexit sha1_base64="yRaHC295TybuVxJIDDtK70YjpfQ=">AAAB8XicdVBNSwMxEM36WetX1aOXYBG8WJIitr0VvXisYD+wW0s2TdvQbHZJZoVS+i+8eFDEq//Gm//GbFtBRR8MPN6bYWZeECtpgZAPb2l5ZXVtPbOR3dza3tnN7e03bJQYLuo8UpFpBcwKJbWogwQlWrERLAyUaAajy9Rv3gtjZaRvYByLTsgGWvYlZ+CkWz+Wd6e+AJbt5vKkQAihlOKU0NI5caRSKRdpGdPUcsijBWrd3Lvfi3gSCg1cMWvblMTQmTADkisxzfqJFTHjIzYQbUc1C4XtTGYXT/GxU3q4HxlXGvBM/T4xYaG14zBwnSGDof3tpeJfXjuBfrkzkTpOQGg+X9RPFIYIp+/jnjSCgxo7wriR7lbMh8wwDi6kNISvT/H/pFEsUFKg12f56sUijgw6REfoBFFUQlV0hWqojjjS6AE9oWfPeo/ei/c6b13yFjMH6Ae8t0/4DZB0</latexit>

⇡�⌘0
<latexit sha1_base64="ImorWNNCaLC8gZMUiKRT8tGuViQ=">AAAB8nicdVDLSgNBEJz1GeMr6tHLYBC9GGaCmOQW9OIxgnnAJobZyWwyZPbBTK8QlnyGFw+KePVrvPk3ziYRVLSgoajqprvLi5U0QMiHs7S8srq2ntvIb25t7+wW9vZbJko0F00eqUh3PGaEkqFoggQlOrEWLPCUaHvjq8xv3wttZBTewiQWvYANQ+lLzsBKbjeWd2ddAewk3y8USYkQQinFGaGVC2JJrVYt0yqmmWVRRAs0+oX37iDiSSBC4IoZ41ISQy9lGiRXYprvJkbEjI/ZULiWhiwQppfOTp7iY6sMsB9pWyHgmfp9ImWBMZPAs50Bg5H57WXiX56bgF/tpTKMExAhny/yE4Uhwtn/eCC14KAmljCupb0V8xHTjINNKQvh61P8P2mVS5SU6M15sX65iCOHDtEROkUUVVAdXaMGaiKOIvSAntCzA86j8+K8zluXnMXMAfoB5+0TW6uQpQ==</latexit><latexit sha1_base64="ImorWNNCaLC8gZMUiKRT8tGuViQ=">AAAB8nicdVDLSgNBEJz1GeMr6tHLYBC9GGaCmOQW9OIxgnnAJobZyWwyZPbBTK8QlnyGFw+KePVrvPk3ziYRVLSgoajqprvLi5U0QMiHs7S8srq2ntvIb25t7+wW9vZbJko0F00eqUh3PGaEkqFoggQlOrEWLPCUaHvjq8xv3wttZBTewiQWvYANQ+lLzsBKbjeWd2ddAewk3y8USYkQQinFGaGVC2JJrVYt0yqmmWVRRAs0+oX37iDiSSBC4IoZ41ISQy9lGiRXYprvJkbEjI/ZULiWhiwQppfOTp7iY6sMsB9pWyHgmfp9ImWBMZPAs50Bg5H57WXiX56bgF/tpTKMExAhny/yE4Uhwtn/eCC14KAmljCupb0V8xHTjINNKQvh61P8P2mVS5SU6M15sX65iCOHDtEROkUUVVAdXaMGaiKOIvSAntCzA86j8+K8zluXnMXMAfoB5+0TW6uQpQ==</latexit><latexit sha1_base64="ImorWNNCaLC8gZMUiKRT8tGuViQ=">AAAB8nicdVDLSgNBEJz1GeMr6tHLYBC9GGaCmOQW9OIxgnnAJobZyWwyZPbBTK8QlnyGFw+KePVrvPk3ziYRVLSgoajqprvLi5U0QMiHs7S8srq2ntvIb25t7+wW9vZbJko0F00eqUh3PGaEkqFoggQlOrEWLPCUaHvjq8xv3wttZBTewiQWvYANQ+lLzsBKbjeWd2ddAewk3y8USYkQQinFGaGVC2JJrVYt0yqmmWVRRAs0+oX37iDiSSBC4IoZ41ISQy9lGiRXYprvJkbEjI/ZULiWhiwQppfOTp7iY6sMsB9pWyHgmfp9ImWBMZPAs50Bg5H57WXiX56bgF/tpTKMExAhny/yE4Uhwtn/eCC14KAmljCupb0V8xHTjINNKQvh61P8P2mVS5SU6M15sX65iCOHDtEROkUUVVAdXaMGaiKOIvSAntCzA86j8+K8zluXnMXMAfoB5+0TW6uQpQ==</latexit><latexit sha1_base64="ImorWNNCaLC8gZMUiKRT8tGuViQ=">AAAB8nicdVDLSgNBEJz1GeMr6tHLYBC9GGaCmOQW9OIxgnnAJobZyWwyZPbBTK8QlnyGFw+KePVrvPk3ziYRVLSgoajqprvLi5U0QMiHs7S8srq2ntvIb25t7+wW9vZbJko0F00eqUh3PGaEkqFoggQlOrEWLPCUaHvjq8xv3wttZBTewiQWvYANQ+lLzsBKbjeWd2ddAewk3y8USYkQQinFGaGVC2JJrVYt0yqmmWVRRAs0+oX37iDiSSBC4IoZ41ISQy9lGiRXYprvJkbEjI/ZULiWhiwQppfOTp7iY6sMsB9pWyHgmfp9ImWBMZPAs50Bg5H57WXiX56bgF/tpTKMExAhny/yE4Uhwtn/eCC14KAmljCupb0V8xHTjINNKQvh61P8P2mVS5SU6M15sX65iCOHDtEROkUUVVAdXaMGaiKOIvSAntCzA86j8+K8zluXnMXMAfoB5+0TW6uQpQ==</latexit>

b✏T = 0
<latexit sha1_base64="j+1AQf1oBY9Sh4x12EvVAqJ9c08=">AAACAHicdVA9SwNBEN2LXzF+RS0sbBaDYhX2YjCxEII2lhHyBUkIe5tJsri3d+zuKeFI41+xsVDE1p9h579xL4mgog8GHu/NMDPPCwXXhpAPJ7WwuLS8kl7NrK1vbG5lt3caOogUgzoLRKBaHtUguIS64UZAK1RAfU9A07u5TPzmLSjNA1kz4xC6Ph1KPuCMGiv1sntHnTvehxE1cQdCzUUgJ73aOellcyR/Vj4tFE8xyRNScgtuQgql4kkRu1ZJkENzVHvZ904/YJEP0jBBtW67JDTdmCrDmYBJphNpCCm7oUNoWyqpD7obTx+Y4EOr9PEgULakwVP1+0RMfa3Hvmc7fWpG+reXiH957cgMyt2YyzAyINls0SAS2AQ4SQP3uQJmxNgSyhS3t2I2oooyYzPL2BC+PsX/k0Yh75K8e13MVS7mcaTRPjpAx8hFJVRBV6iK6oihCXpAT+jZuXcenRfnddaacuYzu+gHnLdP/kCWqQ==</latexit><latexit sha1_base64="j+1AQf1oBY9Sh4x12EvVAqJ9c08=">AAACAHicdVA9SwNBEN2LXzF+RS0sbBaDYhX2YjCxEII2lhHyBUkIe5tJsri3d+zuKeFI41+xsVDE1p9h579xL4mgog8GHu/NMDPPCwXXhpAPJ7WwuLS8kl7NrK1vbG5lt3caOogUgzoLRKBaHtUguIS64UZAK1RAfU9A07u5TPzmLSjNA1kz4xC6Ph1KPuCMGiv1sntHnTvehxE1cQdCzUUgJ73aOellcyR/Vj4tFE8xyRNScgtuQgql4kkRu1ZJkENzVHvZ904/YJEP0jBBtW67JDTdmCrDmYBJphNpCCm7oUNoWyqpD7obTx+Y4EOr9PEgULakwVP1+0RMfa3Hvmc7fWpG+reXiH957cgMyt2YyzAyINls0SAS2AQ4SQP3uQJmxNgSyhS3t2I2oooyYzPL2BC+PsX/k0Yh75K8e13MVS7mcaTRPjpAx8hFJVRBV6iK6oihCXpAT+jZuXcenRfnddaacuYzu+gHnLdP/kCWqQ==</latexit><latexit sha1_base64="j+1AQf1oBY9Sh4x12EvVAqJ9c08=">AAACAHicdVA9SwNBEN2LXzF+RS0sbBaDYhX2YjCxEII2lhHyBUkIe5tJsri3d+zuKeFI41+xsVDE1p9h579xL4mgog8GHu/NMDPPCwXXhpAPJ7WwuLS8kl7NrK1vbG5lt3caOogUgzoLRKBaHtUguIS64UZAK1RAfU9A07u5TPzmLSjNA1kz4xC6Ph1KPuCMGiv1sntHnTvehxE1cQdCzUUgJ73aOellcyR/Vj4tFE8xyRNScgtuQgql4kkRu1ZJkENzVHvZ904/YJEP0jBBtW67JDTdmCrDmYBJphNpCCm7oUNoWyqpD7obTx+Y4EOr9PEgULakwVP1+0RMfa3Hvmc7fWpG+reXiH957cgMyt2YyzAyINls0SAS2AQ4SQP3uQJmxNgSyhS3t2I2oooyYzPL2BC+PsX/k0Yh75K8e13MVS7mcaTRPjpAx8hFJVRBV6iK6oihCXpAT+jZuXcenRfnddaacuYzu+gHnLdP/kCWqQ==</latexit><latexit sha1_base64="j+1AQf1oBY9Sh4x12EvVAqJ9c08=">AAACAHicdVA9SwNBEN2LXzF+RS0sbBaDYhX2YjCxEII2lhHyBUkIe5tJsri3d+zuKeFI41+xsVDE1p9h579xL4mgog8GHu/NMDPPCwXXhpAPJ7WwuLS8kl7NrK1vbG5lt3caOogUgzoLRKBaHtUguIS64UZAK1RAfU9A07u5TPzmLSjNA1kz4xC6Ph1KPuCMGiv1sntHnTvehxE1cQdCzUUgJ73aOellcyR/Vj4tFE8xyRNScgtuQgql4kkRu1ZJkENzVHvZ904/YJEP0jBBtW67JDTdmCrDmYBJphNpCCm7oUNoWyqpD7obTx+Y4EOr9PEgULakwVP1+0RMfa3Hvmc7fWpG+reXiH957cgMyt2YyzAyINls0SAS2AQ4SQP3uQJmxNgSyhS3t2I2oooyYzPL2BC+PsX/k0Yh75K8e13MVS7mcaTRPjpAx8hFJVRBV6iK6oihCXpAT+jZuXcenRfnddaacuYzu+gHnLdP/kCWqQ==</latexit>

b✏S = 0
<latexit sha1_base64="Ra3Fk3rE5KFyyZFDecUHpp/Vncw=">AAACAHicdVBNS0JBFJ1nX2ZfVosWbYakaCXzTNQWgdSmpVGWoCLzxqsOzpv3mJlXyMNNf6VNiyLa9jPa9W+apwYVdeDC4Zx7ufceLxRcG0I+nNTc/MLiUno5s7K6tr6R3dy61kGkGNRZIALV8KgGwSXUDTcCGqEC6nsCbrzhWeLf3ILSPJBXZhRC26d9yXucUWOlTnbnoHXHuzCgJm5BqLkI5LhzeUI62RzJH1dKhWIJkzwhZbfgJqRQLh4VsWuVBDk0Q62TfW91Axb5IA0TVOumS0LTjqkynAkYZ1qRhpCyIe1D01JJfdDtePLAGO9bpYt7gbIlDZ6o3ydi6ms98j3b6VMz0L+9RPzLa0amV2nHXIaRAcmmi3qRwCbASRq4yxUwI0aWUKa4vRWzAVWUGZtZxobw9Sn+n1wX8i7JuxfFXPV0Fkca7aI9dIhcVEZVdI5qqI4YGqMH9ISenXvn0XlxXqetKWc2s41+wHn7BPy6lqg=</latexit><latexit sha1_base64="Ra3Fk3rE5KFyyZFDecUHpp/Vncw=">AAACAHicdVBNS0JBFJ1nX2ZfVosWbYakaCXzTNQWgdSmpVGWoCLzxqsOzpv3mJlXyMNNf6VNiyLa9jPa9W+apwYVdeDC4Zx7ufceLxRcG0I+nNTc/MLiUno5s7K6tr6R3dy61kGkGNRZIALV8KgGwSXUDTcCGqEC6nsCbrzhWeLf3ILSPJBXZhRC26d9yXucUWOlTnbnoHXHuzCgJm5BqLkI5LhzeUI62RzJH1dKhWIJkzwhZbfgJqRQLh4VsWuVBDk0Q62TfW91Axb5IA0TVOumS0LTjqkynAkYZ1qRhpCyIe1D01JJfdDtePLAGO9bpYt7gbIlDZ6o3ydi6ms98j3b6VMz0L+9RPzLa0amV2nHXIaRAcmmi3qRwCbASRq4yxUwI0aWUKa4vRWzAVWUGZtZxobw9Sn+n1wX8i7JuxfFXPV0Fkca7aI9dIhcVEZVdI5qqI4YGqMH9ISenXvn0XlxXqetKWc2s41+wHn7BPy6lqg=</latexit><latexit sha1_base64="Ra3Fk3rE5KFyyZFDecUHpp/Vncw=">AAACAHicdVBNS0JBFJ1nX2ZfVosWbYakaCXzTNQWgdSmpVGWoCLzxqsOzpv3mJlXyMNNf6VNiyLa9jPa9W+apwYVdeDC4Zx7ufceLxRcG0I+nNTc/MLiUno5s7K6tr6R3dy61kGkGNRZIALV8KgGwSXUDTcCGqEC6nsCbrzhWeLf3ILSPJBXZhRC26d9yXucUWOlTnbnoHXHuzCgJm5BqLkI5LhzeUI62RzJH1dKhWIJkzwhZbfgJqRQLh4VsWuVBDk0Q62TfW91Axb5IA0TVOumS0LTjqkynAkYZ1qRhpCyIe1D01JJfdDtePLAGO9bpYt7gbIlDZ6o3ydi6ms98j3b6VMz0L+9RPzLa0amV2nHXIaRAcmmi3qRwCbASRq4yxUwI0aWUKa4vRWzAVWUGZtZxobw9Sn+n1wX8i7JuxfFXPV0Fkca7aI9dIhcVEZVdI5qqI4YGqMH9ISenXvn0XlxXqetKWc2s41+wHn7BPy6lqg=</latexit><latexit sha1_base64="Ra3Fk3rE5KFyyZFDecUHpp/Vncw=">AAACAHicdVBNS0JBFJ1nX2ZfVosWbYakaCXzTNQWgdSmpVGWoCLzxqsOzpv3mJlXyMNNf6VNiyLa9jPa9W+apwYVdeDC4Zx7ufceLxRcG0I+nNTc/MLiUno5s7K6tr6R3dy61kGkGNRZIALV8KgGwSXUDTcCGqEC6nsCbrzhWeLf3ILSPJBXZhRC26d9yXucUWOlTnbnoHXHuzCgJm5BqLkI5LhzeUI62RzJH1dKhWIJkzwhZbfgJqRQLh4VsWuVBDk0Q62TfW91Axb5IA0TVOumS0LTjqkynAkYZ1qRhpCyIe1D01JJfdDtePLAGO9bpYt7gbIlDZ6o3ydi6ms98j3b6VMz0L+9RPzLa0amV2nHXIaRAcmmi3qRwCbASRq4yxUwI0aWUKa4vRWzAVWUGZtZxobw9Sn+n1wX8i7JuxfFXPV0Fkca7aI9dIhcVEZVdI5qqI4YGqMH9ISenXvn0XlxXqetKWc2s41+wHn7BPy6lqg=</latexit>

⌧� ! ⇡�⌘⌫⌧
<latexit sha1_base64="zr7Rxh06VACeMHv5DhhPdfr7M9o=">AAACB3icdVBNSwMxFMz6WevXqkdBgkXwYkmK2PZW9OKxglWhW0s2TTWYzS7JW6EsvXnxr3jxoIhX/4I3/43ZtoKKDgSGmfd4mQkTJS0Q8uFNTc/Mzs0XFoqLS8srq/7a+pmNU8NFi8cqNhchs0JJLVogQYmLxAgWhUqchzdHuX9+K4yVsT6FQSI6EbvSsi85Ayd1/a0AWHq5hwOIcZDIy71AAAt02s1yY9j1S6RMCKGU4pzQ6gFxpF6vVWgN09xyKKEJml3/PejFPI2EBq6YtW1KEuhkzIDkSgyLQWpFwvgNuxJtRzWLhO1koxxDvOOUHu7Hxj0NeKR+38hYZO0gCt1kxODa/vZy8S+vnUK/1smkTlIQmo8P9VOFXei8FNyTRnBQA0cYN9L9FfNrZhgHV13RlfCVFP9PziplSsr0ZL/UOJzUUUCbaBvtIoqqqIGOURO1EEd36AE9oWfv3nv0XrzX8eiUN9nZQD/gvX0C1D+ZTw==</latexit><latexit sha1_base64="zr7Rxh06VACeMHv5DhhPdfr7M9o=">AAACB3icdVBNSwMxFMz6WevXqkdBgkXwYkmK2PZW9OKxglWhW0s2TTWYzS7JW6EsvXnxr3jxoIhX/4I3/43ZtoKKDgSGmfd4mQkTJS0Q8uFNTc/Mzs0XFoqLS8srq/7a+pmNU8NFi8cqNhchs0JJLVogQYmLxAgWhUqchzdHuX9+K4yVsT6FQSI6EbvSsi85Ayd1/a0AWHq5hwOIcZDIy71AAAt02s1yY9j1S6RMCKGU4pzQ6gFxpF6vVWgN09xyKKEJml3/PejFPI2EBq6YtW1KEuhkzIDkSgyLQWpFwvgNuxJtRzWLhO1koxxDvOOUHu7Hxj0NeKR+38hYZO0gCt1kxODa/vZy8S+vnUK/1smkTlIQmo8P9VOFXei8FNyTRnBQA0cYN9L9FfNrZhgHV13RlfCVFP9PziplSsr0ZL/UOJzUUUCbaBvtIoqqqIGOURO1EEd36AE9oWfv3nv0XrzX8eiUN9nZQD/gvX0C1D+ZTw==</latexit><latexit sha1_base64="zr7Rxh06VACeMHv5DhhPdfr7M9o=">AAACB3icdVBNSwMxFMz6WevXqkdBgkXwYkmK2PZW9OKxglWhW0s2TTWYzS7JW6EsvXnxr3jxoIhX/4I3/43ZtoKKDgSGmfd4mQkTJS0Q8uFNTc/Mzs0XFoqLS8srq/7a+pmNU8NFi8cqNhchs0JJLVogQYmLxAgWhUqchzdHuX9+K4yVsT6FQSI6EbvSsi85Ayd1/a0AWHq5hwOIcZDIy71AAAt02s1yY9j1S6RMCKGU4pzQ6gFxpF6vVWgN09xyKKEJml3/PejFPI2EBq6YtW1KEuhkzIDkSgyLQWpFwvgNuxJtRzWLhO1koxxDvOOUHu7Hxj0NeKR+38hYZO0gCt1kxODa/vZy8S+vnUK/1smkTlIQmo8P9VOFXei8FNyTRnBQA0cYN9L9FfNrZhgHV13RlfCVFP9PziplSsr0ZL/UOJzUUUCbaBvtIoqqqIGOURO1EEd36AE9oWfv3nv0XrzX8eiUN9nZQD/gvX0C1D+ZTw==</latexit><latexit sha1_base64="zr7Rxh06VACeMHv5DhhPdfr7M9o=">AAACB3icdVBNSwMxFMz6WevXqkdBgkXwYkmK2PZW9OKxglWhW0s2TTWYzS7JW6EsvXnxr3jxoIhX/4I3/43ZtoKKDgSGmfd4mQkTJS0Q8uFNTc/Mzs0XFoqLS8srq/7a+pmNU8NFi8cqNhchs0JJLVogQYmLxAgWhUqchzdHuX9+K4yVsT6FQSI6EbvSsi85Ayd1/a0AWHq5hwOIcZDIy71AAAt02s1yY9j1S6RMCKGU4pzQ6gFxpF6vVWgN09xyKKEJml3/PejFPI2EBq6YtW1KEuhkzIDkSgyLQWpFwvgNuxJtRzWLhO1koxxDvOOUHu7Hxj0NeKR+38hYZO0gCt1kxODa/vZy8S+vnUK/1smkTlIQmo8P9VOFXei8FNyTRnBQA0cYN9L9FfNrZhgHV13RlfCVFP9PziplSsr0ZL/UOJzUUUCbaBvtIoqqqIGOURO1EEd36AE9oWfv3nv0XrzX8eiUN9nZQD/gvX0C1D+ZTw==</latexit>

E. Garcés et al, JHEP (2017)
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<latexit sha1_base64="dNm8pa7CnroxURsmluC6EmRpOa8="></latexit><latexit sha1_base64="dNm8pa7CnroxURsmluC6EmRpOa8="></latexit><latexit sha1_base64="dNm8pa7CnroxURsmluC6EmRpOa8="></latexit><latexit sha1_base64="dNm8pa7CnroxURsmluC6EmRpOa8="></latexit>

J. Miranda and P. Roig, 
1806.09547

τ− → π−π0ντ and tensor interactions

smax =m2
⌧ , 4 GeV2,

9 GeV2
<latexit sha1_base64="rEW17BGY4uHs8fBM+n+rG6dSLQM="></latexit><latexit sha1_base64="rEW17BGY4uHs8fBM+n+rG6dSLQM="></latexit><latexit sha1_base64="rEW17BGY4uHs8fBM+n+rG6dSLQM="></latexit><latexit sha1_base64="rEW17BGY4uHs8fBM+n+rG6dSLQM="></latexit>

I. Baum et al, PRD84, 2011Fπ−π0

T (0) = (2.0 ± 0.1) GeV−1



⌧� ! ⇡�⇡0⌫⌧
<latexit sha1_base64="jGgTiPyD7WkifYAl9RQdPrRImsA=">AAACCHicdVBLSwMxGMz6rPW16tGDwSJ4aUmK2PZW9OKxgn1Aty3ZNG1Ds9klyQpl6dGLf8WLB0W8+hO8+W/MthVUdCBhmPk+khk/ElwbhD6cpeWV1bX1zEZ2c2t7Z9fd22/oMFaU1WkoQtXyiWaCS1Y33AjWihQjgS9Y0x9fpn7zlinNQ3ljJhHrBGQo+YBTYqzUc488Q+JuHnomhF7Eu/n0Qp6Me0nqTHtuDhUQQhhjmBJcOkeWVCrlIi5DnFoWObBAree+e/2QxgGThgqidRujyHQSogyngk2zXqxZROiYDFnbUkkCpjvJLMgUnlilDwehskcaOFO/byQk0HoS+HYyIGakf3up+JfXjs2g3Em4jGLDJJ0/NIgFtKnTVmCfK0aNmFhCqOL2r5COiCLU2O6ytoSvpPB/0igWMCrg67Nc9WJRRwYcgmNwCjAogSq4AjVQBxTcgQfwBJ6de+fReXFe56NLzmLnAPyA8/YJRo+Zhg==</latexit><latexit sha1_base64="jGgTiPyD7WkifYAl9RQdPrRImsA=">AAACCHicdVBLSwMxGMz6rPW16tGDwSJ4aUmK2PZW9OKxgn1Aty3ZNG1Ds9klyQpl6dGLf8WLB0W8+hO8+W/MthVUdCBhmPk+khk/ElwbhD6cpeWV1bX1zEZ2c2t7Z9fd22/oMFaU1WkoQtXyiWaCS1Y33AjWihQjgS9Y0x9fpn7zlinNQ3ljJhHrBGQo+YBTYqzUc488Q+JuHnomhF7Eu/n0Qp6Me0nqTHtuDhUQQhhjmBJcOkeWVCrlIi5DnFoWObBAree+e/2QxgGThgqidRujyHQSogyngk2zXqxZROiYDFnbUkkCpjvJLMgUnlilDwehskcaOFO/byQk0HoS+HYyIGakf3up+JfXjs2g3Em4jGLDJJ0/NIgFtKnTVmCfK0aNmFhCqOL2r5COiCLU2O6ytoSvpPB/0igWMCrg67Nc9WJRRwYcgmNwCjAogSq4AjVQBxTcgQfwBJ6de+fReXFe56NLzmLnAPyA8/YJRo+Zhg==</latexit><latexit sha1_base64="jGgTiPyD7WkifYAl9RQdPrRImsA=">AAACCHicdVBLSwMxGMz6rPW16tGDwSJ4aUmK2PZW9OKxgn1Aty3ZNG1Ds9klyQpl6dGLf8WLB0W8+hO8+W/MthVUdCBhmPk+khk/ElwbhD6cpeWV1bX1zEZ2c2t7Z9fd22/oMFaU1WkoQtXyiWaCS1Y33AjWihQjgS9Y0x9fpn7zlinNQ3ljJhHrBGQo+YBTYqzUc488Q+JuHnomhF7Eu/n0Qp6Me0nqTHtuDhUQQhhjmBJcOkeWVCrlIi5DnFoWObBAree+e/2QxgGThgqidRujyHQSogyngk2zXqxZROiYDFnbUkkCpjvJLMgUnlilDwehskcaOFO/byQk0HoS+HYyIGakf3up+JfXjs2g3Em4jGLDJJ0/NIgFtKnTVmCfK0aNmFhCqOL2r5COiCLU2O6ytoSvpPB/0igWMCrg67Nc9WJRRwYcgmNwCjAogSq4AjVQBxTcgQfwBJ6de+fReXFe56NLzmLnAPyA8/YJRo+Zhg==</latexit><latexit sha1_base64="jGgTiPyD7WkifYAl9RQdPrRImsA=">AAACCHicdVBLSwMxGMz6rPW16tGDwSJ4aUmK2PZW9OKxgn1Aty3ZNG1Ds9klyQpl6dGLf8WLB0W8+hO8+W/MthVUdCBhmPk+khk/ElwbhD6cpeWV1bX1zEZ2c2t7Z9fd22/oMFaU1WkoQtXyiWaCS1Y33AjWihQjgS9Y0x9fpn7zlinNQ3ljJhHrBGQo+YBTYqzUc488Q+JuHnomhF7Eu/n0Qp6Me0nqTHtuDhUQQhhjmBJcOkeWVCrlIi5DnFoWObBAree+e/2QxgGThgqidRujyHQSogyngk2zXqxZROiYDFnbUkkCpjvJLMgUnlilDwehskcaOFO/byQk0HoS+HYyIGakf3up+JfXjs2g3Em4jGLDJJ0/NIgFtKnTVmCfK0aNmFhCqOL2r5COiCLU2O6ytoSvpPB/0igWMCrg67Nc9WJRRwYcgmNwCjAogSq4AjVQBxTcgQfwBJ6de+fReXFe56NLzmLnAPyA8/YJRo+Zhg==</latexit>

b✏T = 0
<latexit sha1_base64="p9c3yRuYKH/JxHsWzDEey6LZsj4=">AAAB/3icdVBNSwMxEM36WetXVfDiJVgET0u2FqsHoejFY4V+CG0p2ezUBrPZJckqZe3Bv+LFgyJe/Rve/Ddm2woq+mDg8d4MM/P8WHBtCPlwZmbn5hcWc0v55ZXVtfXCxmZTR4li0GCRiNSlTzUILqFhuBFwGSugoS+g5V+fZX7rBpTmkaybYQzdkF5J3ueMGiv1CtudWx7AgJq0A7HmIpKjXv2E9ApF4h4fHZbKh5i4hFS8kpeRUqV8UMaeVTIU0RS1XuG9E0QsCUEaJqjWbY/EpptSZTgTMMp3Eg0xZdf0CtqWShqC7qbj+0d4zyoB7kfKljR4rH6fSGmo9TD0bWdIzUD/9jLxL6+dmP5RN+UyTgxINlnUTwQ2Ec7CwAFXwIwYWkKZ4vZWzAZUUWZsZHkbwten+H/SLLkecb2LcrF6Oo0jh3bQLtpHHqqgKjpHNdRADN2hB/SEnp1759F5cV4nrTPOdGYL/YDz9gmcN5Z5</latexit><latexit sha1_base64="p9c3yRuYKH/JxHsWzDEey6LZsj4=">AAAB/3icdVBNSwMxEM36WetXVfDiJVgET0u2FqsHoejFY4V+CG0p2ezUBrPZJckqZe3Bv+LFgyJe/Rve/Ddm2woq+mDg8d4MM/P8WHBtCPlwZmbn5hcWc0v55ZXVtfXCxmZTR4li0GCRiNSlTzUILqFhuBFwGSugoS+g5V+fZX7rBpTmkaybYQzdkF5J3ueMGiv1CtudWx7AgJq0A7HmIpKjXv2E9ApF4h4fHZbKh5i4hFS8kpeRUqV8UMaeVTIU0RS1XuG9E0QsCUEaJqjWbY/EpptSZTgTMMp3Eg0xZdf0CtqWShqC7qbj+0d4zyoB7kfKljR4rH6fSGmo9TD0bWdIzUD/9jLxL6+dmP5RN+UyTgxINlnUTwQ2Ec7CwAFXwIwYWkKZ4vZWzAZUUWZsZHkbwten+H/SLLkecb2LcrF6Oo0jh3bQLtpHHqqgKjpHNdRADN2hB/SEnp1759F5cV4nrTPOdGYL/YDz9gmcN5Z5</latexit><latexit sha1_base64="p9c3yRuYKH/JxHsWzDEey6LZsj4=">AAAB/3icdVBNSwMxEM36WetXVfDiJVgET0u2FqsHoejFY4V+CG0p2ezUBrPZJckqZe3Bv+LFgyJe/Rve/Ddm2woq+mDg8d4MM/P8WHBtCPlwZmbn5hcWc0v55ZXVtfXCxmZTR4li0GCRiNSlTzUILqFhuBFwGSugoS+g5V+fZX7rBpTmkaybYQzdkF5J3ueMGiv1CtudWx7AgJq0A7HmIpKjXv2E9ApF4h4fHZbKh5i4hFS8kpeRUqV8UMaeVTIU0RS1XuG9E0QsCUEaJqjWbY/EpptSZTgTMMp3Eg0xZdf0CtqWShqC7qbj+0d4zyoB7kfKljR4rH6fSGmo9TD0bWdIzUD/9jLxL6+dmP5RN+UyTgxINlnUTwQ2Ec7CwAFXwIwYWkKZ4vZWzAZUUWZsZHkbwten+H/SLLkecb2LcrF6Oo0jh3bQLtpHHqqgKjpHNdRADN2hB/SEnp1759F5cV4nrTPOdGYL/YDz9gmcN5Z5</latexit><latexit sha1_base64="p9c3yRuYKH/JxHsWzDEey6LZsj4=">AAAB/3icdVBNSwMxEM36WetXVfDiJVgET0u2FqsHoejFY4V+CG0p2ezUBrPZJckqZe3Bv+LFgyJe/Rve/Ddm2woq+mDg8d4MM/P8WHBtCPlwZmbn5hcWc0v55ZXVtfXCxmZTR4li0GCRiNSlTzUILqFhuBFwGSugoS+g5V+fZX7rBpTmkaybYQzdkF5J3ueMGiv1CtudWx7AgJq0A7HmIpKjXv2E9ApF4h4fHZbKh5i4hFS8kpeRUqV8UMaeVTIU0RS1XuG9E0QsCUEaJqjWbY/EpptSZTgTMMp3Eg0xZdf0CtqWShqC7qbj+0d4zyoB7kfKljR4rH6fSGmo9TD0bWdIzUD/9jLxL6+dmP5RN+UyTgxINlnUTwQ2Ec7CwAFXwIwYWkKZ4vZWzAZUUWZsZHkbwten+H/SLLkecb2LcrF6Oo0jh3bQLtpHHqqgKjpHNdRADN2hB/SEnp1759F5cV4nrTPOdGYL/YDz9gmcN5Z5</latexit>

b✏S = 0
<latexit sha1_base64="5AZXbCbR3hDZ/Oel+TnK5K0hivs=">AAAB/3icdVBNSwMxEM36WevXquDFS7AInkq2LlYPQtGLR0VrhW4p2XTahmazS5JVytqDf8WLB0W8+je8+W/MagUVfTDweG+GmXlhIrg2hLw5E5NT0zOzhbni/MLi0rK7snqh41QxqLNYxOoypBoEl1A33Ai4TBTQKBTQCAdHud+4AqV5LM/NMIFWRHuSdzmjxkptdz245h3oU5MFkGguYjlqnx2Qtlsi5f293Yq/i0mZkKpX8XJSqfo7PvaskqOExjhpu69BJ2ZpBNIwQbVueiQxrYwqw5mAUTFINSSUDWgPmpZKGoFuZR/3j/CWVTq4Gytb0uAP9ftERiOth1FoOyNq+vq3l4t/ec3UdPdaGZdJakCyz0XdVGAT4zwM3OEKmBFDSyhT3N6KWZ8qyoyNrGhD+PoU/08uKmWPlL1Tv1Q7HMdRQBtoE20jD1VRDR2jE1RHDN2gO/SAHp1b5955cp4/Wyec8cwa+gHn5R2asZZ4</latexit><latexit sha1_base64="5AZXbCbR3hDZ/Oel+TnK5K0hivs=">AAAB/3icdVBNSwMxEM36WevXquDFS7AInkq2LlYPQtGLR0VrhW4p2XTahmazS5JVytqDf8WLB0W8+je8+W/MagUVfTDweG+GmXlhIrg2hLw5E5NT0zOzhbni/MLi0rK7snqh41QxqLNYxOoypBoEl1A33Ai4TBTQKBTQCAdHud+4AqV5LM/NMIFWRHuSdzmjxkptdz245h3oU5MFkGguYjlqnx2Qtlsi5f293Yq/i0mZkKpX8XJSqfo7PvaskqOExjhpu69BJ2ZpBNIwQbVueiQxrYwqw5mAUTFINSSUDWgPmpZKGoFuZR/3j/CWVTq4Gytb0uAP9ftERiOth1FoOyNq+vq3l4t/ec3UdPdaGZdJakCyz0XdVGAT4zwM3OEKmBFDSyhT3N6KWZ8qyoyNrGhD+PoU/08uKmWPlL1Tv1Q7HMdRQBtoE20jD1VRDR2jE1RHDN2gO/SAHp1b5955cp4/Wyec8cwa+gHn5R2asZZ4</latexit><latexit sha1_base64="5AZXbCbR3hDZ/Oel+TnK5K0hivs=">AAAB/3icdVBNSwMxEM36WevXquDFS7AInkq2LlYPQtGLR0VrhW4p2XTahmazS5JVytqDf8WLB0W8+je8+W/MagUVfTDweG+GmXlhIrg2hLw5E5NT0zOzhbni/MLi0rK7snqh41QxqLNYxOoypBoEl1A33Ai4TBTQKBTQCAdHud+4AqV5LM/NMIFWRHuSdzmjxkptdz245h3oU5MFkGguYjlqnx2Qtlsi5f293Yq/i0mZkKpX8XJSqfo7PvaskqOExjhpu69BJ2ZpBNIwQbVueiQxrYwqw5mAUTFINSSUDWgPmpZKGoFuZR/3j/CWVTq4Gytb0uAP9ftERiOth1FoOyNq+vq3l4t/ec3UdPdaGZdJakCyz0XdVGAT4zwM3OEKmBFDSyhT3N6KWZ8qyoyNrGhD+PoU/08uKmWPlL1Tv1Q7HMdRQBtoE20jD1VRDR2jE1RHDN2gO/SAHp1b5955cp4/Wyec8cwa+gHn5R2asZZ4</latexit><latexit sha1_base64="5AZXbCbR3hDZ/Oel+TnK5K0hivs=">AAAB/3icdVBNSwMxEM36WevXquDFS7AInkq2LlYPQtGLR0VrhW4p2XTahmazS5JVytqDf8WLB0W8+je8+W/MagUVfTDweG+GmXlhIrg2hLw5E5NT0zOzhbni/MLi0rK7snqh41QxqLNYxOoypBoEl1A33Ai4TBTQKBTQCAdHud+4AqV5LM/NMIFWRHuSdzmjxkptdz245h3oU5MFkGguYjlqnx2Qtlsi5f293Yq/i0mZkKpX8XJSqfo7PvaskqOExjhpu69BJ2ZpBNIwQbVueiQxrYwqw5mAUTFINSSUDWgPmpZKGoFuZR/3j/CWVTq4Gytb0uAP9ftERiOth1FoOyNq+vq3l4t/ec3UdPdaGZdJakCyz0XdVGAT4zwM3OEKmBFDSyhT3N6KWZ8qyoyNrGhD+PoU/08uKmWPlL1Tv1Q7HMdRQBtoE20jD1VRDR2jE1RHDN2gO/SAHp1b5955cp4/Wyec8cwa+gHn5R2asZZ4</latexit>

J. Miranda and P. Roig, 1806.09547

Fit to pi-pi Belle  
spectrum  imposing 

gives
|b✏S | < 0.8⇥ 10�2

<latexit sha1_base64="xlJV3TNvWmL/lfZ73IpVqZRj+bI=">AAACGHicbZA9T8MwEIYdPkv4KjCyWFRILJSkQoKBAcHCWASlSE2pHPdKLRwnsi+gKu3PYOGvsDCAEGs3/g1O6QCUV7L06L07ne8NEykMet6nMzU9Mzs3X1hwF5eWV1aLa+tXJk41hxqPZayvQ2ZACgU1FCjhOtHAolBCPbw7zev1e9BGxOoSewk0I3arREdwhtZqFfdoP3gQbegyzAJIjJCxGrQu+vSIeuVDGqCIwFDfu8l2KwPquq1iySt7I9FJ8MdQImNVW8Vh0I55GoFCLpkxDd9LsJkxjYJLGLhBaiBh/I7dQsOiYnZfMxsdNqDb1mnTTqztU0hH7s+JjEXG9KLQdkYMu+ZvLTf/qzVS7Bw2M6GSFEHx70WdVFKMaZ4SbQsNHGXPAuNa2L9S3mWacbRZ5iH4f0+ehKtK2bd8vl86PhnHUSCbZIvsEJ8ckGNyRqqkRjh5JM/klbw5T86L8+58fLdOOeOZDfJLzvALTWyd9Q==</latexit><latexit sha1_base64="xlJV3TNvWmL/lfZ73IpVqZRj+bI=">AAACGHicbZA9T8MwEIYdPkv4KjCyWFRILJSkQoKBAcHCWASlSE2pHPdKLRwnsi+gKu3PYOGvsDCAEGs3/g1O6QCUV7L06L07ne8NEykMet6nMzU9Mzs3X1hwF5eWV1aLa+tXJk41hxqPZayvQ2ZACgU1FCjhOtHAolBCPbw7zev1e9BGxOoSewk0I3arREdwhtZqFfdoP3gQbegyzAJIjJCxGrQu+vSIeuVDGqCIwFDfu8l2KwPquq1iySt7I9FJ8MdQImNVW8Vh0I55GoFCLpkxDd9LsJkxjYJLGLhBaiBh/I7dQsOiYnZfMxsdNqDb1mnTTqztU0hH7s+JjEXG9KLQdkYMu+ZvLTf/qzVS7Bw2M6GSFEHx70WdVFKMaZ4SbQsNHGXPAuNa2L9S3mWacbRZ5iH4f0+ehKtK2bd8vl86PhnHUSCbZIvsEJ8ckGNyRqqkRjh5JM/klbw5T86L8+58fLdOOeOZDfJLzvALTWyd9Q==</latexit><latexit sha1_base64="xlJV3TNvWmL/lfZ73IpVqZRj+bI=">AAACGHicbZA9T8MwEIYdPkv4KjCyWFRILJSkQoKBAcHCWASlSE2pHPdKLRwnsi+gKu3PYOGvsDCAEGs3/g1O6QCUV7L06L07ne8NEykMet6nMzU9Mzs3X1hwF5eWV1aLa+tXJk41hxqPZayvQ2ZACgU1FCjhOtHAolBCPbw7zev1e9BGxOoSewk0I3arREdwhtZqFfdoP3gQbegyzAJIjJCxGrQu+vSIeuVDGqCIwFDfu8l2KwPquq1iySt7I9FJ8MdQImNVW8Vh0I55GoFCLpkxDd9LsJkxjYJLGLhBaiBh/I7dQsOiYnZfMxsdNqDb1mnTTqztU0hH7s+JjEXG9KLQdkYMu+ZvLTf/qzVS7Bw2M6GSFEHx70WdVFKMaZ4SbQsNHGXPAuNa2L9S3mWacbRZ5iH4f0+ehKtK2bd8vl86PhnHUSCbZIvsEJ8ckGNyRqqkRjh5JM/klbw5T86L8+58fLdOOeOZDfJLzvALTWyd9Q==</latexit><latexit sha1_base64="xlJV3TNvWmL/lfZ73IpVqZRj+bI=">AAACGHicbZA9T8MwEIYdPkv4KjCyWFRILJSkQoKBAcHCWASlSE2pHPdKLRwnsi+gKu3PYOGvsDCAEGs3/g1O6QCUV7L06L07ne8NEykMet6nMzU9Mzs3X1hwF5eWV1aLa+tXJk41hxqPZayvQ2ZACgU1FCjhOtHAolBCPbw7zev1e9BGxOoSewk0I3arREdwhtZqFfdoP3gQbegyzAJIjJCxGrQu+vSIeuVDGqCIwFDfu8l2KwPquq1iySt7I9FJ8MdQImNVW8Vh0I55GoFCLpkxDd9LsJkxjYJLGLhBaiBh/I7dQsOiYnZfMxsdNqDb1mnTTqztU0hH7s+JjEXG9KLQdkYMu+ZvLTf/qzVS7Bw2M6GSFEHx70WdVFKMaZ4SbQsNHGXPAuNa2L9S3mWacbRZ5iH4f0+ehKtK2bd8vl86PhnHUSCbZIvsEJ8ckGNyRqqkRjh5JM/klbw5T86L8+58fLdOOeOZDfJLzvALTWyd9Q==</latexit>

b✏T = (�1.3+1.5
�2.2) · 10�3

<latexit sha1_base64="acpAu8F52/tMlmCKXk7/3oyzkXc="></latexit><latexit sha1_base64="acpAu8F52/tMlmCKXk7/3oyzkXc="></latexit><latexit sha1_base64="acpAu8F52/tMlmCKXk7/3oyzkXc="></latexit><latexit sha1_base64="acpAu8F52/tMlmCKXk7/3oyzkXc="></latexit>



Summary: 

Conclusions:  NP effects of non-standard weak interactions  
                      can be constrained from  ⌧� ! (⇡�⇡0,⇡�⌘)⌫⌧

<latexit sha1_base64="DwPFo7dbhTvdn7fO2qgwcL1hW9o=">AAACF3icbVDLSgMxFM3UVx1fVZdugkWoYMuMCLosunFZwT6gMy2ZNG1DM5khuSOUoX/hxl9x40IRt7rzb8y0XWjrgYTDOeeS3BPEgmtwnG8rt7K6tr6R37S3tnd29wr7Bw0dJYqyOo1EpFoB0UxwyerAQbBWrBgJA8Gawegm85sPTGkeyXsYx8wPyUDyPqcEjNQtVGwPSNIpYw8iXPJi3ilnl3OGZ5wBOcWeTLpplpt0C0Wn4kyBl4k7J0U0R61b+PJ6EU1CJoEKonXbdWLwU6KAU8EmtpdoFhM6IgPWNlSSkGk/ne41wSdG6eF+pMyRgKfq74mUhFqPw8AkQwJDvehl4n9eO4H+lZ9yGSfAJJ091E8ENh1kJeEeV4yCGBtCqOLmr5gOiSIUTJW2KcFdXHmZNM4rrlNx7y6K1et5HXl0hI5RCbnoElXRLaqhOqLoET2jV/RmPVkv1rv1MYvmrPnMIfoD6/MHDH2eAw==</latexit><latexit sha1_base64="DwPFo7dbhTvdn7fO2qgwcL1hW9o=">AAACF3icbVDLSgMxFM3UVx1fVZdugkWoYMuMCLosunFZwT6gMy2ZNG1DM5khuSOUoX/hxl9x40IRt7rzb8y0XWjrgYTDOeeS3BPEgmtwnG8rt7K6tr6R37S3tnd29wr7Bw0dJYqyOo1EpFoB0UxwyerAQbBWrBgJA8Gawegm85sPTGkeyXsYx8wPyUDyPqcEjNQtVGwPSNIpYw8iXPJi3ilnl3OGZ5wBOcWeTLpplpt0C0Wn4kyBl4k7J0U0R61b+PJ6EU1CJoEKonXbdWLwU6KAU8EmtpdoFhM6IgPWNlSSkGk/ne41wSdG6eF+pMyRgKfq74mUhFqPw8AkQwJDvehl4n9eO4H+lZ9yGSfAJJ091E8ENh1kJeEeV4yCGBtCqOLmr5gOiSIUTJW2KcFdXHmZNM4rrlNx7y6K1et5HXl0hI5RCbnoElXRLaqhOqLoET2jV/RmPVkv1rv1MYvmrPnMIfoD6/MHDH2eAw==</latexit><latexit sha1_base64="DwPFo7dbhTvdn7fO2qgwcL1hW9o=">AAACF3icbVDLSgMxFM3UVx1fVZdugkWoYMuMCLosunFZwT6gMy2ZNG1DM5khuSOUoX/hxl9x40IRt7rzb8y0XWjrgYTDOeeS3BPEgmtwnG8rt7K6tr6R37S3tnd29wr7Bw0dJYqyOo1EpFoB0UxwyerAQbBWrBgJA8Gawegm85sPTGkeyXsYx8wPyUDyPqcEjNQtVGwPSNIpYw8iXPJi3ilnl3OGZ5wBOcWeTLpplpt0C0Wn4kyBl4k7J0U0R61b+PJ6EU1CJoEKonXbdWLwU6KAU8EmtpdoFhM6IgPWNlSSkGk/ne41wSdG6eF+pMyRgKfq74mUhFqPw8AkQwJDvehl4n9eO4H+lZ9yGSfAJJ091E8ENh1kJeEeV4yCGBtCqOLmr5gOiSIUTJW2KcFdXHmZNM4rrlNx7y6K1et5HXl0hI5RCbnoElXRLaqhOqLoET2jV/RmPVkv1rv1MYvmrPnMIfoD6/MHDH2eAw==</latexit><latexit sha1_base64="DwPFo7dbhTvdn7fO2qgwcL1hW9o=">AAACF3icbVDLSgMxFM3UVx1fVZdugkWoYMuMCLosunFZwT6gMy2ZNG1DM5khuSOUoX/hxl9x40IRt7rzb8y0XWjrgYTDOeeS3BPEgmtwnG8rt7K6tr6R37S3tnd29wr7Bw0dJYqyOo1EpFoB0UxwyerAQbBWrBgJA8Gawegm85sPTGkeyXsYx8wPyUDyPqcEjNQtVGwPSNIpYw8iXPJi3ilnl3OGZ5wBOcWeTLpplpt0C0Wn4kyBl4k7J0U0R61b+PJ6EU1CJoEKonXbdWLwU6KAU8EmtpdoFhM6IgPWNlSSkGk/ne41wSdG6eF+pMyRgKfq74mUhFqPw8AkQwJDvehl4n9eO4H+lZ9yGSfAJJ091E8ENh1kJeEeV4yCGBtCqOLmr5gOiSIUTJW2KcFdXHmZNM4rrlNx7y6K1et5HXl0hI5RCbnoElXRLaqhOqLoET2jV/RmPVkv1rv1MYvmrPnMIfoD6/MHDH2eAw==</latexit>

Improved searches/measurements at Belle II, can provide  
stronger constraints from semileptonic tau decays.

Channel b✏S b✏T Source

⌧� ! ⇡�⇡0⌫⌧ (�5.2, 5.2) (�0.79, 0.013) BR Belle ?
< 8 · 10�3

(�1.3+1.5
�2.2) · 10�3 ⇡⇡ spectrum Belle ?

⌧� ! ⇡�⌘⌫⌧ (�8.3, 3.7) · 10�3
(�0.55, 0.50) BR Babar UL †

(�6± 15) · 10�3
– arXiv 1809.01161

semileptonic ⌧ - (�0.4± 4.6) · 10�3
arXiv 1809.01161
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�2 < 10
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Cirigliano et al JHEP 2013
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Constraints on S and T couplings from the decay 
rate of τ− → π−η(′�)ντ



Estimated upper limits at Belle II Michel Hernandez
Villanueva





Vector form factors

f+(s) =
ϵπη

1 + βρ
{BWρ(s) + βρBWρ′�(s)} Paver-Riazuddin (2010)

f+(s) = ϵπη F̃ π−π0

+ (s) Tau data from Belle Escribano et al (2016)

Scalar form factors

f0(s) =
ϵπη

1 + βa
{BWa0

(s) + βaBWa′�0
(s)} Paver & Riazuddin (2010)



Descotes-Genon and Moussallam (2014) Escribano et al (2016)

Scalar form factors


