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Mass 1776.86 ± 0.12 MeV  :    leptonic + hadronic decays

* leptonic decay modes:
                                  - muon-electron universality test

                                  
                               -  LFV search

* hadronic decay modes
          

Precise measurements of hadronic decay modes = low + intermediate 
hadronic interaction

    - hadronization mechanism and ChPT measurements
           - Wess-Zumino anomaly
                  - measurement of resonance parameters
                          - Okuba-Zweig suppressed modes
                                - second class currents
                                   - CKM matrix element measurements
 

BaBar PRL 105, 051602

Swagato’ talk



  

* tau – muon universality

BaBar PRL 105, 051602

0.9961 ± 0.0027  / 0.9860 ± 0.0070   HFLAV-Tau Spring 2017 Report
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:  2nd class current (not observed);  (arXiv:1601.03989) 
           scalar resonance a

0
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0
(1450)

  KK*(1410)

:  (770), (1450), (1700),  CVC (2 pion)

:  K*(892), K*(1410); F
K
/F


; m

s 
(hep-ph/0605095); CP    

violation

:  a
1
(1260)        (770),(1450), (600) ….

PT study at threshold (L. Giranda, J. Stern, NP B 575, 285)

: K*(892), K*(1410), Weiss-Zumino anomaly, 
Okubo-Zweig – Iizuka (OZI) processes 

: K
1
(1270), K

1
(1270),K*(892), K*(1410),  (770), (1450),  

WZW,  OZI, V
us
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 , strange spectral function 

: WZW, OZI 

: WZW + vector current, ’ mixing V
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MODEL TEST AND PARAMETER

   DETERMINATION



  

Hadronic decay modes:

VMD: Gounaris-Sakurai +  
Kuhn-Santamaria
RChL approach

Fitting



  



  

TAUOLA-BBB

Comp. Phys. Comm. 76 (1993), 361

CPC + 0  0   Cleo
Phys Rev D61, 012002

Cleo (3pions) + RT parametrizations



  

VMD

TAUOLA 2012

Energy 2m

 – 2 GeV: low energy tail – PT, then ….. models   

CPC, Cleo, Alepch



  

Short overview: Theory

* Two Lorentz structures for 2P

* Four Lorentz structures for 3P

H =

H 



  

J. Portoles , Tau04

3P modes: BW(res1)*BW(res2)   LO PT



  

General structure for 3P modes



  

TAUOLA 2017

2P and 3P modes



  

H 

K- K0



  

arXiv:1506.08390



  

Scalar FF

The private code of M. Jamin, Boito, Escribano, Jamin, EPJ C 59, 821

Dispersion relations on Mushkhelishvili-Omnes approach (Emilie’ talk)



  

Three meson decay modes

H =

RT:
A = a

1
(1260)

KS:  BW(res1)*BW(res2)
       Axial-vector part res = a

1
(1260)   

Form factors

KS (VMD)



  Isospin transformation to get 

* other parameters fixed to PDG, 

* Dalitz distributions (Zbigniew’ Talk)
 



  

RT   parametrization

Tauola 2013 : inclusion of sigma meson



  

Tauola 2013 : inclusion of sigma meson

* alpha, beta are related for PT  - correct inclusion based on PT structure
* inclusion tensor resonances in RT framework 
                                                                      J.J Sanz Cillero, O.S. 



  

CLEO parametrization

 F
5

V

RT   parametrization

OZI 



  Also K*(1400), (1450)



  Also No yet  and KKK modes with RT
                                       TAUOLA CPC 

I. Nugent (BaBar Colaboration)

     Tau Workshop, Cracow, 2013

RT  TAUOLA (default) no OZI contribution

Not in TAUOLA



  

TAUOLA 2012

Checks of implementation and numerical stability (Zbigniew’ talk)

Phenomenological inclusion of sigma  3pions,

 K*(1400), (1450) for K K 

Belle 2 pion FF

TAUOLA 2013



  

Model choice 

Numerical values of model parameters



  

What is new/future ?
* tauola -bbb project (Zbigniew’ and Kuba’ talks)

* inclusion of  (second class current), K  and   modes
  FF within dispersion relation (Emilie’ talk) 

Second class current: not observed yet, suppressed within SM: m
u
 ≠m

d 
, viol G-inv

D. Gomez Dumm, P. Roig, PRD 86, 076009

Check of CVC   

hadrons




W hadrons


e+

e 
–

CVC: I =1 & V W: I =1 & V,A  : I =0,1 & V

R. Waldi (BaBar, e+e-), 
ICHEP 2016



  

*   TAUOLA   2 P and 3 P

R T 
version

tauola -bbb



  

BACK SLIDES



  

:  not observed yet, 
  K

:  Belle ()

:  Belle (), BaBar ()

:  BaBar, Belle

:  BaBar, Belle

:  BaBar, Belle

:  BaBar,   ???Belle???



  

hadrons





W hadrons


e+

e 
–

CVC: I =1 & V W: I =1 & V,A  : I =0,1 & V

2   4  

R. Waldi (BaBar) ICHEP 2016

2007 + 2016
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