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SUMMARY:

ÅHadron decays of thetlepton

ÅTheoretical setting: cPT, Large Nc , RcT

ÅNew developments: t-hp-p0nt, e
+e-hpp,

t-(p/K)-g ntand comparison to earlier results

int-(PPP)-nt

ÅConclusions and Outlook
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Theory setting: cPT, Large Nc , RcT
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t-(p/K)-g nt
Axial form factor Vector form factor
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Theprogram

ÅAfter evaluatingthe matrixelements, we
requirethe short-distanceQCDconstraints. 
Thisreduces the numberof independent
couplings.

ÅThenwe performa phenomenologicalanalysis
usingall the availableinformationat hand.

ÅForthe previousstepa faithful descriptionof 
the off-shellwidth of the broadestresonances
ismandatory.
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High-energyQCDconstraints

(Floratos, NarisonŀƴŘ 5Ŝ wŀŦŀŜƭ Ψтфύ

t-(PPP)-nt

And analogouslyfor the vector form factor
with WB = (F3 V3m )(F3V3m)

*

t-(p/K)-g nt

ÅIf onesubtractionisassumed, no conditionson axial form factor.
ÅIf no subtractionisassumedin the axial form factor, the resultsare consistentwith
thosein t-(PPP)-nt

ÅIn the VFFthe resultsare consistentwith thosein t-(PPP)-nt
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(Brodsky, LepageΩтфΣ Ψумύ

(Decker, FinkemeierΩфоύ

(Gómez-Dumm, Pich, Portolés, R. arXiv:0911.2640)

(Collaborationwith D. Gómez Dumm, A. Pich, J. Portolés)

(Collaborationwith Z.H. Guo)
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OnlyVector form factor
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t-(p/K)-g nt

Axial form factor

Vector form factor
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Theprogram

ÅShort-distanceQCDconstraints
ÅThenwe performa phenomenologicalanalysisusingall the

availableinformationat hand.
(t-(p/K)-g ntundetected. OnlyBR fort-hp-p0nt). Use of 

<VVP> (Ruiz-Femenía, Pichand PortolésΨлоύand <VAP> (Cirigliano, Ecker, Eidemüller, Pich

and PortolésΨлпύ constraints(2+1 relations).
2g4 + g5 fromw3p 
c4 fromt-(KKp)-nt(Gómez-Dumm, Pich, Portolés, R. arXiv:0911.2640)

ÅForthe previousstepa faithful descriptionof the off-shell
width of the broadestresonancesismandatory. (Gómez-Dumm, Pich, 
Portolés arXiv: 0312183) (Gómez-Dumm, Pich, Portolés, R. arXiv:0911.4436)
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a1 Width

Implementedby Olga 
Shekhovtsovain TAUOLA
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Thisway, all parametersget fixedin t-(p/K)-g ntand the
BR reportedby PDG isobtainedin t-hp-p0ntfor natural 
valuesof the remaining2 free parameters.



t-p-g nt
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(Collaborationwith Z.H. Guo)
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t-hp-p0nt(Collaborationwith D. Gómez Dumm)
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t-hËp-p0nt(Collaborationwith D. Gómez Dumm)



e+e-hpp
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UsingCVC, onecan relate the form factorsappearingin tdecaysto thosein e+e-

scatteringinto the samehadronstates.

(Collaborationwith D. Gómez Dumm, Czyz)



CONCLUSIONS
ÅResonanceChiralTheoryisa convenientframework

to studyhadrondecaysof the tau basedon some
propertiesof QCD: its chirallimit, its large-NC limit
and its knownasymptoticbehaviour.

ÅWehaveillustratedthis with someongoingstudies: 
t-hp-p0nt,t

-(p/K)-g nt, e
+e-hppand 

checkedthe consistencyof the procedurewith
previousresultsin othert-(PPP)-ntprocesses.

ÅOurresultsare beingimplementedin TAUOLAand 
PHOKHARAprovidingthe experimental community
a theorybasedtool to analysethesedecays.
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t-(3p, KKp)-nt 

Axial form factor and a1:t
-(3p)-nt

(Gómez-Dumm, Pich, Portolésó04) (Gómez-Dumm, Pich, Portolés, R. arXiv:0911.4436)

cPT O(p2)

RcT, 1R

RcT, 2R
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RcT, 1R

RcT, 2R
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t-(3p, KKp)-nt 

Axial form factor and a1:t
-(3p)-nt

7 unknown 

couplings

Brodsky-Lepage behaviour demanded to the Form Factors (7-6 = 1 coupling).

(Gómez-Dumm, Pich, Portolésó04) (Gómez-Dumm, Pich, Portolés, R. arXiv:0911.4436)
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t-(3p, KKp)-nt 

Axial form factor and a1:t
-(3p)-nt

7 unknown 

couplings

Brodsky-Lepage behaviour demanded to the Form Factors (7-6 = 1 coupling).

The value of this coupling that provides a pretty accurate description of ALEPH data

is consistent with the prediction from <VAP> (Cirigliano, Ecker, Eidemüller, Pich, 

Portolésô04).

We have improved the off-shell description of the a1 width by including all cuts

corresponding to 3pand KKpintermediate states in the A-A correlator.

(Gómez-Dumm, Pich, Portolésó04) (Gómez-Dumm, Pich, Portolés, R. arXiv:0911.4436)
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t-(3p, KKp)-nt 

Axial-FF and the a1: Ga1
(in TAUOLA)

Implemented by Olga 

Shekhovtsova in TAUOLA

(R. , Shekhovtsova, Was in progress)
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t-(3p, KKp)-nt 

Axial-FF and the a1 a1:t
-(3p)-nt

(Gómez-Dumm, Pich, Portolés, R. arXiv:0911.4436)
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t-(3p, KKp)-nt 

1. Vector-form factor fixed thanks to br (tK+K-p-nt) and br(tK-K0p0nt)   

(2-2= 0 couplings).

1. CVC allows to relate e+e- KKpwitht-(KKp)-nt.

BaBar has (ó07) published very precise data on e+e- KK p/husing ISR

events. Furthermore,  their Dalitz-plot fit has allowed to separate cleanly the

I=0,1 contributions, which let us check the couplings obtained in 1.

Hence, we predict: i) the spectra of the KKpmodes

ii) (GV/GT) ~0.8

Axial and vector form factors in

t-(KKp)-nt(Gómez-Dumm, Pich, Portolés, R. arXiv:0911.2640)
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t-(3p, KKp)-nt 

Axial and vector form factors in

t-(KKp)-nt(Gómez-Dumm, Pich, Portolés, R. arXiv:0911.2640)

Pablo Roig

LPT (CNRS), Orsay (France)



t-(3p, KKp)-nt 

Axial and vector form factors in

t-(KKp)-nt(Gómez-Dumm, Pich, Portolés, R. arXiv:0911.2640)
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KÜHN-SANTAMARÍA MODEL in TAUOLA
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Ad-hoc off-shell widths
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t-(3p, KKp)-nt 
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t-(3p, KKp)-nt 
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K-S-likeworks& HADRONIZATION IN TAUOLA
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(Finkemeier, Mirkes ô95,ô96)

(Finkemeier, K¿hn, Mirkes ó96)
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t-(3p, KKp)-nt 

cPT: The low-energy 
EFT of QCD όDŀǎǎŜǊ ϧ [ŜǳǘǿȅƭŜǊ ΩупΣ Ωурύ
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t-(3p, KKp)-nt 
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events. Furthermore,  their Dalitz-plot fit has allowed to separate cleanly the I=0,1 
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Assuming CVCand comparing to ![9tI Ωфф allows to derive (GV/GT) = 0.167+0.024 in t-
(KK p)-nt. Under CVC one can relate e+e- data to the tdecay.
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(Apart from the error intrinsic to using Breit-Wigner function for resonance exchange)
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