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Introduction: Semileptonic t decays

T, =<Hadrons|(V-A), e*«|0>=Z (Lorentz Structure)'F,(Q2s))
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More mesons ~ 4t (Fischer, Wess and Wagner ‘80; Bondar et. al. ‘02)
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Theoretical setting: yPT, Large N., Ry T

(Portolés '10)

(Gasser, Leutwyler,_’84, ‘85)
* QCD has a well-defined expansion at low-energies that allows to build an EFT: yPT.
* The energy of the hadronic system in semileptonic tau decays is not small enough through all
phase space to allow for the low-energy expansion done by %PT.
(Colangelo, Finkemeier, Urech ‘96)

* One needs to consider an alternative expansion parameter to extend % PT to higher energies.
We will take I/Nc. (‘t Hooft ‘74, Witten ‘79)
* LO in the 1/N_-expansion amounts to consider an co number of resonances that are strictly
stable. The Feynman diagrams are given by tree level exchanges: local effective interactions only.
* We depart from it in two aspects: - We cut the oo spectrum of states in a way that resembles
Nature.

- We provide the resonances with a QFT-based off-shell
width within the framework of RxT. (Gomez-Dumm, Pich, Portolés ‘00)
(Ecker, Gasser, Pich, De Rafael ‘89)

(Ecker, Gasser, Leutwyler, Pich, De Rafael ‘89)
* Finally, one imposes the known QCD high-energy behaviour to the Green functions or form

factors. (Ruiz-Femenia, Pich, Portolés '03) (Cirigliano, Ecker,Eidemdtiller, Pich, Portolés ’'04)

(Cirigliano, Ecker, Eidemdiller, Kaiser, Pich, Portolés ’05, ‘06)
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Different approaches to deal with the diverse energy regimes
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Different approaches to deal with the diverse energy regimes

* For E<M, — xPT up to O(p®) (Gasser, Leutwyler’85, Bijnens, Colangelo, Talavera ‘98, Bijnens, Talavera’02)
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T—>TTT Vr
Different approaches to deal with the diverse energy regimes

* For E<M, — xPT up to O(p®) (Gasser, Leutwyler’85, Bijnens, Colangelo, Talavera ‘98, Bijnens, Talavera’02)

(Guerrero, Pich '97)
» For M, < E<'1 GeV— Match yPT results to VMD using an Omnes solution for dispersion relation.

Omnés solution for dispersion relation (Pich, Portolés '01)

Unitarization approach (Trocéniz, Yndurain ‘01, Oller, Oser, Palomar ‘01)
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Omnés solution for dispersion relation (Pich, Portolés '01)

Unitarization approach (Trocéniz, Yndurain ‘01, Oller, Oser, Palomar ‘01)

*1 GeV < E< 2 GeV — Include p’ through Schwinger-Dyson-like resummation.

(Sanz-Cillero, Pich '03)
Tower of resonances based on dual QCD

(Dominguez ‘01, Bruch, Khodjamiriam, Kuhn ‘05)
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Omnés solution for dispersion relation (Pich, Portolés "01)

Unitarization approach (Trocéniz, Yndurain ‘01, Oller, Oser, Palomar ‘01)

*1 GeV < E< 2 GeV/~ Include p’ through Schwinger-Dyson-like resummation.

(Sanz-Cillero, Pich '03)
Tower of resonances based on dual QCD

(Dominguez ‘01, Bruch, Khodjamiriam, Kuhn ‘05)

This will be our starting point
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T—>T TV .
(Guerrero, Pich ’97)
Match yPT results to VMD using an Omnés solution for dispersion relation

(m°7 |y ul0) = V@(Pw— — pao)” s=q = (pr- + pmo)?
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T—>T TV .
(Guerrero, Pich ’97)
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T—>T TV .
(Guerrero, Pich '97)
Match yPT results to VMD using an Omnés solution for dispersion relation

;T T |d~“u|f.,ll = \f_@ — — Pao) g = qE — (IJW— —I—le,TD]E

2L5( 1
FLChPT=1 _ [4 2 EIE _‘4__2I,‘ 2!2]
‘ [QJO(p“) +— fﬂ ) gﬂﬂgfw (mg /s, mz/p”) + 5 Al /5, T/ 1 )

op=/1—4dmp/s

A(m3 /s, mp/p?) =

, BV
F(sf" LD = — [
ﬁ«fg — 5

ChPT+VMD
ﬂ(‘fz [ J_ |
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. -0
T OV,
ChPT+VMD (Guerrero, Pich '97)

;hri 5 L
. P B b S IV I A I O S AT 2 ¢ -2 a2
T MZ—s  96n2f? {Ai‘ i S, M M)+ 5 Amic 5, mic /M)

Unitarity+HAnaliticity (Omnés, ‘58)
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’C'A)TC'TCOVT

(Guerrero, Pich '97)

ChPT+VMD
F(s)= M; 2 A(m? /s, m? "1[2‘34—34{??12 ‘s, m3 [M?)
B T I L E

Unitarity+HAnaliticity (Omnés, ‘58)
O(p?) resdlt for 8, (s)
v

M2 —5 IR ]
. o ) & S A B BT S Al 2 (o 2 a2
— __.’Lfg — exp {_ﬂﬁ?rﬁﬁ E( m. /s, mmf_.’hfﬂ]Jr Q_Atﬁ-zmu g [ M)
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r'en'novt

(Guerrero, Pich ’97)

ChPT+VMD
M, s 2. 2 g2y L 2 fo 02 /g2
F(s) = M2 s 06rif {A(mw;s;mw_; M7) + 5}1(??1}{;s?-ﬁ?.ﬁj_ﬂfp]]
e w

Unitarity+HAnaliticity (Omnés, ‘58)
O(p?) resdlt for 8, (s)

 Z
M2 s L, y }
— [ 2 fa a2 A2 - 2 2 A2
60 5 e i i i
. , F ﬂr'.fp & ) 2 3 J_ ) 2 3
(Guerrero, Pich '97) I',(s) | = 367 72 B(s —4dm_)o. + 53(5 — dmy) o)
, . ., M. s . . 1 .
G D . Pich, Portolés '00) | _ M 22 ag2y L 2 4. 2 g2
(GAdmez-Dumm, Pic ortoles ) — gﬁﬂﬂff Tm _‘4(}‘?],11_;.'"5? r,r]_m.f_.'lrfpj + 2-’4(??1;{;5‘? ﬂ?'j{_f’ljfp ]]

Pablo Roig (IFAE)
PHI PSI 11 Nobosibirsk 19-22/09/2011 v—>nn’v_and other decays of interest in TAUOLA



’C'A)TC'TCOVT

(Guerrero, Pich ’97)

ChPT+VMD
Fl: __:| _ jfj L zi!_l:’ﬁ'lj i ﬂ_?g J l_ﬂrg:l + 34{”12 ' 2 ;’sz]
o "Ug—q 96m2f2 L wf S M/ Bp ) T G/ S, T/

Unitarity+HAnaliticity (Omnés, ‘58)
O(p?) resdlt for 8, (s)

v
. -?Llrz —8 ) . . | o
PO == o {mj,. a7 A2 /s, m2 /M) + S Al /s i /M)
M,s [, . 1 .
Guerrero, Pich ’97) I',(s) | = {fj' s —4dmi)ad + =0(s — 4m3) o} }
( ) Dals) T fﬁ ( x) O + 50! K) Ok
. : o U . . 1, 5, o
(Gomez-Dumm, Pich, Portolés 00) | — _ oy Im [M?ﬂﬁjs: -mf”f_:lfrf] + 5”“ My /s, -m?{_;'_-‘lfj]]
v

UE 1 A2 fo 2 g2
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Our starting point T_ATC_TCOV,,.

(Guerrero, Pich '97)
Match y PT results to VMD using an Omnés solution for dispersion relation

M2 L 2 2 g2
= - ?U T 0s) "{]{ zfz lRCrl(m /s,ms ;U )+ ER-C‘A(???H,;&:m,r{,-’-up,?]
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Our starting point T_ATC_TCOV,,.

(Guerrero, Pich '97)
Match y PT results to VMD using an Omnés solution for dispersion relation

M2 L 2 2 g2
= - ?U T 0s) "{]{ zfz lRCrl(m /s,ms ;U )+ ER-C‘A(???H,;&:m,r{,-’-up,?]

¢ xPT up to O(p?#) and leading O(p®) *SU(2)
contributions * Analiticity and unitarity constraints
* Right fall-off at high energies

‘ Idea: Follow the approach of (Jamin, Pich, Portolés "06)including excited resonances
while retaining (some of) these nice properties
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Our starting point T_ATC_TCOV,,.

N

(Guerrero, Pich '97)
Match y PT results to VMD using an Omnés solution for dispersion relation

M? { p
= - exp .
M2 —s—iM,Dy(s) | 96722

¢ xPT up to O(p?#) and leading O(p®) *SU(2)

contributions * Analiticity and unitarity constraints
* Right fall-off at high energies

1 ; .
l[{ﬂ;{(-}r;;?ﬁg__ nli:..-‘aﬂ[fgj + 5[‘1.{“4(??? ?{ /s, m ‘2;{ / _hrﬁ ,:'] }

2

160 —

100 —

log(|F(s)[*)
', (deg)

50 —

1 1
1 | 1 11 | 111 I 11| | 111 | 1 11 | 111 I 11| | 11 1| | 1 11 I 1 11 I I_ 400 500 600 700 800 900 1000 1100 1200
—400 —200 O 200 400 600 800 1000 1200 1400 1600 Vs (MeV)

s/V|s| (MeV}
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Our starting point T_ATC_TCOV,,.

(Guerrero, Pich '97)
Match y PT results to VMD using an Omnés solution for dispersion relation

f UE
Fls) = ) exp {

UE + (et 4 fete?) —3
Ourformula = Uz—n—ﬂ.f T.(s) '-”KI? [W (ReA,(s)+ Redg(s)/ EJ]

1 ) e
zfz ch A(m? /s, m? ;U )+ ER-C‘A('”??{.?'S:'???.2!{;’—'”33]}

BB —al (M3
N | TSy oA
Mo = 8 — 1 ol o8] . ,.::-"Jﬂ' lJ o )
dset®z —sl o (.-‘IJEHJ
ex ReA, (s
1|.|!r .l.-—.’;—-i"ll.l.ir .'.IF "'"."'.l p[;l 1|.|ir J;C:'-Sl‘ll.lirz.l.';l L J
* xPT up to O(p*) and leading O(p°®)  Analiticity and unitarity constraints
contributions * (Phenomenological) contribution of p’ + p”
* Right fall-off at high energies
* SU(2)
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Our starting point T_ATC_TCOV,,.

(Guerrero, Pich '97)
Match y PT results to VMD using an Omnés solution for dispersion relation

f UE
Fls) = ) exp {

UE + (et 4 fete?) —3
Ourformula = Uz—n—ﬂ.f T.(s) '-”KI? [W (ReA,(s)+ Redg(s)/ EJ]

1 ) e
zfz ch A(m? /s, m? ;U )+ ER-C‘A('”??{.?'S:'???.2!{;’—'”33]}

v 8eiP —sl o (MZ) o
oL [y A
MG — 8= b L i 8) mi ,.::-"Jﬂ' lJ o }
dset®z —sl o (.-‘IJEHJ
ex ReA, (s
TMZ =5 — ML () p[,. 2,03 (MZ,) ~(8)
* xPT up to O(p*) and leading O(p°®)  Analiticity and unitarity constraints
contributions * (Phenomenological) contribution of p’ + p”
* Right fall-off at high energies . o ) .
. SU(2) This is what is included in TAUOLA right now
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* Right fall-off at high energies . o ) .
. SU(2) This is what is included in TAUOLA right now
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’C'A)TC'TCOVT

UE + a(ye'?t + fetez) —8
= Kp | ——=—= (ReA (s) + Redg(s)/2
Ourformula Uz—n—ﬂ.f T iy P [fEJ.EPE (5) eAp () J]

y5Ei —sT (M2
TP | T e ()
i o — 8 — 1 ol gl o) A p"ﬂr‘.ﬂ' | o J
dsetd —sTpn (M2,)
ex ReA_ (s
‘|“il' .l.'—.’;_-i"ll_Lir .I.IF "-'|."'.| p[” 1“?- -'-'JSl‘lIIE,I.-;I l-. .-I

SU(2) breaking: m_+# m_o, m+# m,o in resonance widths and loop functions

Hl-.? rhr.qrj }"3.,-"2 ( TH-E—‘F I ??]2 ) n .]E:FHLJ _ rhrﬁ_) }"3'.2 ( T”.‘E;{-_F " T”?{-D)i|

S 5 5 =

s M,
FPL JI_ {E'.II .FE

192 7% [s Mpg(s) — Lpo(s)]
g

Axls) > Apgls)=-—
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’C'A)TC'TCOVT

UE + a(ye'?t + fetez) —8
= Kp | ——=—= (ReA (s) + Redg(s)/2
Ourformula Uz—n—ﬂ.f T iy P [fEJ.EPE (5) eAp () J]

y5Ei —sT (M2
TP | T e ()
i o — 8 — 1 ol gl o) A p"ﬂr‘.ﬂ' | o J
dsetd —sTpn (M2,)
ex ReA_ (s
‘|“il' .l.'—.’;_-i"ll_Lir .I.IF "-'|."'.| p[” 1“?- -'-'JSl‘lIIE,I.-;I l-. .-I

SU(2) breaking: m_+# m_o, m+# m,o in resonance widths and loop functions

electromagnetic corrections

(Cirigliano, Ecker and Neufeld ‘01,02, Flores-Baez, Flores-Tlalpa, Lopez-Castro and Toledo ‘06)
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TOT IOV

T
N2+ n‘:?("r"ffi-'c'-b1 + deiP)
= = : - ——— (ReA ReAz-(5)/2)
Ourformula AT s L) exp QEFEFE (ReA,(s) + Redg(s)
ﬂ:r'SE“. ’ [- —HrﬂiIJ“rEI| ) :I
TN —s— M, T(s) " {wa gsufz eAr(s
Sdgei®z —S]__"PH I:‘_':Illfp.l.-:l .
— ex -Red_ (s
MZ, —s — ML gu(s) © [Tr_-wg,,agq_fug,, yreinls)

SU(2) breaking: m_+# m_o, m+# m,o in resonance widths and loop functions

electromagnetic corrections

(Cirigliano, Ecker and Neufeld ‘01,02, Flores-Baez, Flores-Tlalpa, Lopez-Castro and Toledo ‘06)

0 |:;S:| + mf:‘iﬁ—ﬁﬂ {S.::ll,-'llg_:]

M? + s(~ver®t 4 jet?2) —5
- . EXD [ + fom

€ ——— (ReAd_-
.:Ill.!fll;,'E — 5 —-.f.;’ﬁfp]__'pi‘g:] QETTEFE [~ Cldr—n

. cr[ 3 1, M2 fm2 UZ

. I 2 1 - .
- —1.-l'l_ 2 _2}11— _JY _JY'F"
5 5-H e H Uﬂ (4m) ( 1z2lp) + 4 + 5 E:'u“:'):|
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SN
(Cirigliano, Ecker and Neufeld '01) T TC TC VT

dl(7— — 77 1) '™ Sgw | Vil

iL
_ 3.0 _mu—— ()% (1 + = _(t
At 2??1“ {|f+ | [ % 1rr':'1r :I

(t corresponds to s before) 9
] + 3|f\\ — GRe [fi(t f_m% Grm(t)

(some of the diagrams contributing to Ggy,(s))

//' L
- -
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-y r-7r0
(Cirigliano, Ecker and Neufeld '01) T TC TC V'C

dl(1— — %7 v [ Spw | Vial* t “
( D ew [ Vadl” 5 | —HHL—— [+ |( —2 ) (1)
12

dt 2m?2

(t corresponds to s before) 9 )
] + 3|f\\ — GRe [fi(t f_m% Gem(t)

(some of the diagrams contributing to Ggy,(s))

//' L
- -

In Belle fits to their invariant mass distribution (Belle ‘08),
SU(2) breaking is incorporated through different masses for
the neutral and charged scalars.

Ggy(s) is not taken into account at this step, but for the
extraction of the mrt part to the hadronic contribution to a,
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-y r-7r0
(Cirigliano, Ecker and Neufeld '01) T TC TC V'C

dl(7— — 77 1) '™ Spw | Vial? t ,
L = 30 —HHL—— ()] |( —;jﬁ _(t
dt 2m?2 £+ ) m2/ )

(t corresponds to s before) 9
] + 3|f\\ — GRe [fi(t f_m% Grm(t)

(some of the diagrams contributing to Ggy,(s))
Three types of fits can be considered:

1. SU(2) case, as it is now in TAUOLA

2. SU(2) breaking through m_+# m_o, m +# mo
3. SU(2) breaking including fe'™ __ and Gg,,(s)
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-y r-qr0

Three types of fits can be considered: T TC TC V‘C

1. SU(2) case, as it is now in TAUOLA

2. SU(2) breaking through m_+# m_o, m+# mo

3. SU(2) breaking including f&'™,___ and Gg,,(s)
| | | |

— (Casel
Cage I
— (Caze= III

Our fits

|F-\-|_

0,01
0 5 A
E (GeV)
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Three types of fits can be considered: T TC TC V‘C
1. SU(2) case, as it is now in TAUOLA
2. SU(2) breaking through m_+# m_o, m+# mo

3. SU(2) breaking including f&'™,___ and Gg,,(s)

| [ | [ [
10 — >
V/
— Casel
Case II £/
— Case III /.
Our fits
| ! | ! | !
0
0.1 02 03 0.4

£ (GeV)
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Three types of fits can be considered: T TC Tc V‘C
1. SU(2) case, as it is now in TAUOLA
2. SU(2) breaking through m_+# m_o, m+# mo

3. SU(2) breaking including fé'm __..and Ggy,(s)

— Casel
Case II
— Case III

Our fits

|Fq-|_

£ (GeV)
Pablo Roig (IFAE)
PHI PSI 11 Nobosibirsk 19-22/09/2011 v—>nn’v_and other decays of interest in TAUOLA



Three types of fits can be considered: T : TC Tc VT
1. SU(2) case, as it is now in TAUOLA

2. SU(2) breaking through m_+# m_o, m+# mo

3. SU(2) breaking including fé'm __..and Ggy,(s)

Estabrooks and Martin (s) ! |
Estabrooks and Martin (t) _ i
Ochs et. al. 7
150 | + Protopopescuet. al. ]
— Casel .

Case II

— Case III ' .
Our fits - .
100 — —
— L |
50 — —

0 |

E (GeV)
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Other two meson t decay channels:(Km),K K"

In principle, we will follow the same philosophy as in the two pion decay (no Ry T coupling free)

M? _g
_ p i j
_ M2 — s —iM,Ly(s) “PY 96r2 2 [P“ Ar(s) + 5 RE Ap (s ]]

(Guerrero, Pich ‘97, Arganda, Herrero, Portolés ‘08)

(Boito, Escribano, Jamin ‘10)

. ?i’l ?FE“ s — T
(7~ (p)|5y" u| KO (k) = [u-+ p) — ‘:—H —p) }+—H S (k=p)"Fo(c)
Fiolg’) = Frolg) e — K AR (0) 4+ 95 s
+004) = o - ~
FL (0] DI:N MU, Y+ ) D(m K+ TE)

D(man, vn)

m;, — § — kpReAgr(s) — impynls),

a 3 o ’ b Y o~ Ll
- o N & U}{ﬂ(b] i J_{:}zn'l FFI{ 'Ir_l!'{* K ].-'nf{*
e\8) = MK m - oE (Mm%, T g (m2 )3 s Fym(0) = — A (0
K* Okx (M KalMmie )® mie Ry :
il Other approaches K* kx(U)

Tkr(S)

=

/ Mg =+ 1, )2 My — My )2 ‘ Jamin, Pich, Portolés ‘06, ‘08
!(l— (MK + 1) ) (l— (MK — M) )6‘[5— (mp —|—-m,,,r}|2} ( . : . )
V 5 (Boito, Escribano, Jamin ‘06)

] (Bernard, Boito, Passemar ‘11)
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Other two meson t decay channels:(Km),K K"

']’???{-* — K= _J'-Liﬁrl::“] —+ oL .

Hr.' S

(Boito, Escribano, Jamin ‘10) \
Di{mp, ")

U?{‘JTI:S:I

5

Dimges, v+
1927 FFge ke

ﬂl:]’ﬂ }'{'*-" ; 'ﬂ:r'fi-'*-" ::|

mi..

FE™(0) =

m"}{* — kA xxl0)

YEeS) = K m3. o3 (Mm%, S Orcn(mia ) mg’
10% g ——— |
C b
"
[\
3 / hh
107 F [ E .
I \_ Fit to (Belle ‘07)
p«fﬁ e
%‘[ DE = ﬁ#}*}# ﬂ‘* H =
Y Pttt :
b ity
10" £ THH“ T—:
- L L | | - | | ’ AN 3
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Other two meson t decay channels:(Km),K K"

(7~ (p)|5 " ulK°(k)) = {H’ +p) —
(Jamin, Oller, Pich ‘02)

2
Hi'.‘j{- — m

"]'2

2
T

2 2
miy- — 11 .
| b — j!}“]—l— %l i.'—f'J:I'H_F[:,l::.TE:l

F, is not implemented yet in the new version of currents in TAUOLA, since there are some

problems of stability associated to it.

10% 2EEe -
/ E
10% | [ .
: s N 1 Fit to (Belle ‘07)
&
#ﬁ wtf 4
.02 L g, i
g A Hﬂj-"ﬁmﬂﬂﬂu_ " =
I i
10" EI THH E
.]DD 3 L:;. ! [ | | L | | H T‘m tt_
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Three meson t decay channels:
(rtreme), (KK) 1o, K-KO7O

(Gomez- Dumm Roig, Pich, Portoles ‘09)

d) e) )

Figure 1: Topologies contributing to the final hadron state in © — KK w7 decays in the
Ne — oo limit. A crossed circle indicates the (QCD vector or axial-vector current insertion. A
single line represents a pseudoscalar meson (K, ) while a double line stands for a resonance
intermediate state. Topologies &) and e) only contribute to the axal-vector driven form factors,
while diagram d) arises only (as explained in the text) from the vector eurrent.
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Three meson t decay channels:(ntntm)

(Gémez-Dumm, Roig, Pich, Portolés ‘09)
Foy = £(F* + Ff + E™Y | i=1,2 F(Q% s, t) = Fi(Q*.t.s)

_ 22
Ff[@-z:ﬁ:ﬂ = 3%

_ V2 Fy Gy 35 2Gy 200 — 25 —u U— 8
R 2 _ _ _ - :
F@%st) = =3 L_ e ( 2 1) ( - )]

. AF, Gy ()? , 35 92 1L s —u s
RR(O2 ¢ ) — ALy Y 1" 2 26 5 — U 2 U — 5
H(O* ) = — A ”;_f; v A% Y
(T Cl ol )\I _ F2 . —'1-{.'31
2vV2F4 Gy 22 My
Relations from short-distance QCD: Fy Gy = F? i _
' P p2_ o v o_ 26v - K Mio2Mp
v saT 2V2Fy  2V2My My
F2 M} = F3 Mj G
A4dg = N4 N = =2V
- V2 My My
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Three meson t decay channels:(ntntm)

(Gémez-Dumm, Roig, Pich, Portolés ‘09)

aj /
[a,(Q%): ® ® X X

[, (Q% = I7 (Q*)8(Q* —9m?2) + Ff;[@i] 0(0? — (2mp + my)?) .

&

-8 M? 2

o L B - a ) Ky o Kox

r4(Q") = s (Q; —1) /f_mw TERe T
= -\."_"“ ‘q_' a_l .
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Three meson t decay channels:(ntntm)

(Gémez-Dumm, Roig, Pich, Portolés ‘09)

I'a 1(Q2) : ) R >< ><

[, (Q%) = TT(Q%)6(Q*—9ImZ) + I'E(Q%)8(Q% — (2mk +ma)?) .
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T 1922w FIM,, |\ Q2 J T e
1 1 1 By
> - + -
M2 —q* —iM,T,(q?) L4+ By | M7 —q* —iM,L,(q°) ;Uj, — g% —iM Ty (q?)
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Three meson t decay channels:(ntntm)

(Gémez-Dumm, Roig, Pich, Portolés ‘09)
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Three meson t decays:(KK)m, K-K°rt®

(Gémez-Dumm, Roig, Pich, Portolés ‘09)
* All four independent form factors have to be taken into account even in the SU(2) case.
* Again, the pseudoscalar form factor, F4, is negligible.

* There are many more resonance couplings involved than in the mnw case (all belonging to the
odd-intrinsic parity sector).

* We do not have any hint on the value of two of them.
* Up to now, excited resonances have not been implemented.
* Through the framework provided by TAUOLA, with the new currents from RcT installed, it will

be much easier to learn about the unknown couplings and to estimate properly the size of the
excited resonances contribution.

Pablo Roig (IFAE)
PHI PSI 11 Nobosibirsk 19-22/09/2011 v—>nn’v_and other decays of interest in TAUOLA



Conclusions and future work

Hadronic currents for the modes: ©n%, (Knt), K'KO, (), (KK)m, K'KO7® - from Ry T have been
implemented in TAUOLA (88% of hadronic decays of the tau lepton). They are ready for precise
confrontation with data amassed at Belle and BaBar (and future Belle Il & Frascati superB data).

In order to obtain the maximum possible information from experiments, the theory input to the
MC has to be as accurate as possible with known properties respected (yPT results at low
energies, smooth behaviour of FF at short distances, unitarity, analiticity,...). That is why our
effort is and will be worth.

There are improvements to be done in all modes: approprite SU(2) breaking in nn°, stabilization
of scalar form factor in (K=)-, inclusion of excited resonances in K'K%, addition of the
contribution in (nmtw)’, and again inclusion of excited resonaces in (KK)w and K'K°rP.

We plan to implement (Knt) and nmn°

The study of the relevant mode (rnntw)” will not be tackled immediately.
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Analiticity and unita rity of VFF to "

ImF(s) =ImF(s)ar +ImF(s)gr + - +ImF(s) i + -
(Watson, '52)
ImF(s +i€) = 0,1} F(s)" = el sin 51 F(s)* = sind; |F(s)| = tan d; ReF(s)

n—1 _k jk n 1/
, d " oo dz tandg(z) Re
F(s) = - Ftiin+Lf () ReF(2)
L dsk T Jam2 2" 7 — 8§ — i€
(Omnés ‘58) N _ 1/ n—1 _k ar
s e dz Ayl z) 8
) exp S InC).(s) = — — In F(0)
= Qnls l{ﬂfg.mgr zhz— 8 — 1€ Qn Efx ds*
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Matchingto F(s) = A(mz /s, my /M) + - A(mi /s, my [ M)

\l/ ‘11_{’;] — 5 QG gfg ' T : i o 2

1_{2 —5 9 1 5
Uﬁ—b exp ﬂbuﬁf?[im /s, m= ;1[ ]+24im_;{m mK;UJ

Pablo Roig (IFAE)
PHI PSI 11 Nobosibirsk 19-22/09/2011 v—>nn’v_and other decays of interest in TAUOLA




