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Theory setting: cPT, Large N., RCT

Low energy expansion Intermediate region
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OnlyVectorform factor
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Theprogram

A After evaluatingthe matrix elements we
requirethe shortdistanceQCD constraints
Thisreducesthe numberof independent
couplings

A Thenwe perform a phenomenologicahnalysis
usingall the availableinformation at hand

A Forthe previousstep a faithful descriptionof
the off-shellwidth of the broadestresonances
IS mandatory
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HighrenergyQCD constraints

t-- (PPP) n, (Collaboratiorwith D. GémeDumm A.Pich J.Portolég
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Alf one subtractionis assumed no conditionson axial form factor.
Alf no subtractionis assumedn the axialform factor, the resultsare consistentwith

thoseint- - (PPP) n, (GémezDumm Pich Portolés R.arXiv:0911.264p
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Ainthe VFRhe resultsare eonsistentwith thoseint- - (PPP)" n,
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Theprogram

A ShortdistanceQCD constraints V

A Thenwe perform a phenomenologicaanalysiusingall the
availableinformation at hand

t-- ( p / dgn)undetected OnlyBRfort- - h pp®n,). Use of

<VVP>(RuizFemen|’aPic[1and PortolésW n and <VVAP> (cirigliang EckerEidemiillerPich
andPortolés¥ n @@NSstraints(2+1relationy.

29, +g;fromw- 3 p
c,fromt- - (K K P n, (GémezDumm Pich Portolés R.arXiv:0911.264)

A Forthe previousstepa faithful descriptionof the off-shell

width of the broadestresonancess mandatory Gsmez-bumm, pich,
Portolés arXiv: 0312183 (Gémez-Dumm, Pich, Portolés, R. arXiv:0911.4436)
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Theprogram

A ShortdistanceQCD constraints V

A Thenwe perform a phenomenologicadnalysigisingall the
availableinformation at hand

t-- ( p f ¢h)undetected OnlyBRfort- - h pp°n,). Use of

<VVPRRuizFemeniaPic_hand PortolésW n amd <V AP> (cirigliang EckerEidemidilley Pich
andPortolésw n G@NStraints(2+1relations.

29, +g:fromw- 3 p
c,fromt- - (K K P n, (GémezDumm Pich Portolés R.arXiv:0911.264

A Forthe previousstepa faithful descriptionof the off-shell

width of the broadestresonancess mandatory csmez-bumm, pich,
Portolés arXiv: 0312183 (Gémez-Dumm, Pich, Portolés, R. arXiv:0911.4436)

Thisway; all parametersgetfixedint- - ( p / dh) andthe
BRreportedby PDGsobtainedint- - h p p° n, for natural

valuesof the remaining?2 freeparameters./ -
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t- - h p po nt (Collaborationwith D. GomeDHumm)
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CONCLUSIONS

A Resonanc€hiralTheoryis a convenientframework
to studyhadrondecayof the tau basedon some
propertiesof QCD: its chirallimit, its large-N. limit
andits knownasymptoticbehaviour

A We haveillustratedthis with someongoingstudies:
t-- hpp°n,t-- (p/fd¢h),ee- hp and
checkedhe consistencyof the procedurewith
previousresultsin othert- - (PPP)  n, processes

A Ourresultsare beingimplementedin TAUOLAand
PHOKHARArovidingthe experimentalcommunity
atheorybasedtool to analysethesedecays
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Axial form factor and a,:t" - (3p )n,

(Gomez-Dumm, Pich, Portolés 6 Q dc0mez-Dumm, Pich, Portolés, R. arXiv:0911.4436)
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Axial form factor and a,:t" - (3p )n,

(Gomez-Dumm, Pich, Portolés 6 Q dc0mez-Dumm, Pich, Portolés, R. arXiv:0911.4436)
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Axial form factor and a,:t- - (3p )n,

(Gomez-Dumm, Pich, Portolés 6 Q dc0mez-Dumm, Pich, Portolés, R. arXiv:O911.44367
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Axial form factor and a,:t" - (3p )n,

(Gomez-Dumm, Pich, Portolés 6 Q dc0mez-Dumm, Pich, Portolés, R. arXiv:0911.4436)

7 unknown
couplings

Brodsky-Lepage behaviour demanded to the Form Factors (7-6 = 1 coupling).
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Axial form factor and a,:t- - (3p )n,

(Gomez-Dumm, Pich, Portolés 6 Q dc0mez-Dumm, Pich, Portolés, R. arXiv:O911.44367

7 unknown
couplings

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

We have improved the off-shell description of the a, width by including all cuts
corresponding to 3p and KKp intermediate states in the A-A correlator.

The value of this coupling that provides a pretty accurate description of ALEPH data
Is consistent with the prediction from <VAP> (Cirigliano, Ecker, Eidemdller, Pich,
Portoles 6 0 4 ) .
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Axial-FF and the a,: G, _(in TAUOLA)
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Axlal-FF and the a, a;:t" - (3p)n,

(Gomez-Dumm, Pich, Portolés, R._arXiv:O911.4436)
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Axlal and vector form factors In

t S - (KKp)- n, (Gomez-Dumm, Pich, Portolés, R. arXiv:0911.2640)

1. Vector-form factor fixed thanks to br (t- K*K-pn,) and br(t- K-K%®n,)
(2-2= 0 couplings).

1. CVC allows to relate e*e- - KKpwith t- (KKp)n,.
BaBar has ( 0F) published very precise data on e*e- - KK p/h using ISR
events. Furthermore, their Dalitz-plot fit has allowed to separate cleanly the
1=0,1 contributions, which let us check the couplings obtained in 1.

Hence, we predict: i) the spectra of the KKp modes

i (G,/Gr) ~ 0.8
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Axlal and vector form factors In
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Axlal and vector form factors In

t - (KKp) n, (Gomez-Dumm, Pich, Portolés, R. arXiv:0911.2640)
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KUHN-SANTAMARIA MODEL in TAUOLA
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K-Slike works& HADRONIZATION TNLOLA
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K-Slike works& HADRONIZATION TNLOLA
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K-S-like MODEL IN TAUOLA

(Finkemeier, Mirkes 095, 009

(Finkemei er, K¢hn, Mirkes 0
J
A Vv Some allowed contributions are lacking: @
amA | | i V-exchanged missing in

. . +I -n- 0
j j KK r Vom
K*0 Vi
K-KOp? K™ Vim
r Vlm
K'pp* K™ Vim
Kop°pr r Vim

Pablo Roig

t-- Bp KKpn, LPT (CNRS), Orsay (France)



cPT: The lowenergy
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RcT matching to the OPE allows it to
reproduce QCD higknergy behaviour:
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Procedure and results
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The axialform factor and the g:t- - (3p )n,
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t-- (2K np)

BaBaK | & NBOSyGfeée o. 1 .| N Wnrt te- LHkoD/fUsingIBFS R
events. Furthermore, their DalH#alot fit has allowed to separate cleanly the 1=0,1
contributions.

AssumingCVGnd comparing to [ 9 t | alloWwstopderive G/ Gy = 0.16#40.024 int - -
( KK~ np.UnderCVQne can relate & data to thet decay.
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(Apart from the error intrinsic to using Brai¥igner function for resonance exchange)
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SU(2) AND INTERFERENCES
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