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INTRODUCTION
• The  is the only lepton massive enough to decay into hadrons, thus offering a 

clean environment to learn about hadronization of QCD currents & make 
stringent new physics tests. Updated (Escribano-Miranda-Roig Phys.Rev.D 109 (2024) 5, 053003 = This work)
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INTRODUCTION
• Electromagnetic radiative corrections require the inclusion of diagrams with 

both virtual (loops) & real photons (ISR & FSR).
• I will illustrate this with the RadCors to the one  (or K) tau decays. The two-

meson cases can be studied similarly. They are just more complicated...
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Tests LU (g=g) using P=,K

I will consider both decays in turn, R, results & applications. Among the conclusions, I will show results for 2 mesons.
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2. RadCors to Pl2[] decays (P=, K)
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Belle did not find any hint of CPV in a binned FB asymmetry analysis, but precision is not enough to disprove BaBar, which 
should be possible at Belle-II & STCF (ACP~O(10-4) within reach, Belle-II Physics Book '18 & Sang et al., '20).
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It is impossible to explain this anomaly by heavy new physics (Cirigliano-Crivellin-Hoferichter, Rendón-Roig-Toledo, Chen 
et al., ...)
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CPV in hadronic  decays

Vanishing relative strong phase between vector and tensor contributions in the elastic region
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Belle did not find any hint of CPV in a binned FB asymmetry analysis, but precision is not enough to disprove BaBar, which 
should be possible at Belle-II & STCF (ACP~O(10-4) within reach, Belle-II Physics Book '18 & Sang et al., '20).

It is impossible to explain this anomaly by heavy new physics (Cirigliano-Crivellin-Hoferichter, Rendón-Roig-Toledo, Chen 
et al., ...)

Triple product asymmetries can be measured @ STCF for the related channels - → (- 0 KS/K- 0 KS/…)  & provide
complementary information. This can be extended to 2-meson decay channels with polarized e- beam.

Greatly benefitted from polarized e- beam in chiral Belle-II
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CPV in hadronic  decays
In 2409.05588 D. López Aguilar, J. Rendon & P. R. generalized the previous EFT studies to other two-meson tau decays. 

Coming mostly from the SM neutral Kaon mixing.

According to limits on the Wilson coefficients of the EFT Lagrangian.

Compared to the KS case, KsK has larger allowed CPV:
Also KsK is inelastic (since the  threshold) and KS is elastic up to KS (where ACP

rate vanishes identically).

As a result, the measurement of ACP
rate in the KsK modes would allow to test indirectly the BaBar anomaly in KS (they 

should coincide with ~5% precision). We hope Belle-II will do this.

Other measurements, like AFB in  are also interesting and feasible at Belle-II.



Testing the SM through precise 
measurements of hadronic Tau decays at 

Belle-II
•  Radiative corrections and precise NP tests

• CP Violation
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I did not touch inclusive measurements (S, Vus), the determination of the  contribution to a
HVP,LO from  data (in good 

agreement with BMW & CMD-3: Miranda-Masjuan-Roig'24, Davier et al.'24, etc. ), 2nd class currents, etc.

Still from LEP!!
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