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LD radiative corrections to exclusive T —x v decays

channel accuracy Interest RadCorr
(PDG 2014) O(a)

0.6% e — 1 univ, Vi ratio K /7 [1]
1.4% e — i univ, Vi, ratio K/m [1]
0.4% GNCoa, t—distrib, BR. [2,3]
3.5% e Estim. BR. [4,5]
4.8% Vi Estim. BR [4]
1.2% - no
0.6% - no
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Remaining CVC puzzles (after IB corrections):
» Measured values of B(rtmt®) and predictions from e+e- data, differ by =20

»T Vvs. e+e- measured spectral functions differ for E> my770)

»predictions of ay[rut, LO] based on t and e+e- data differ by 1.50
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2T invariant-mass spectrum

dl | ()] . dlO ]
dt dt

Genm(t)

GE ( ) rest

M
virtual+real (infrared) remaining
photon corrections real-photon corrections

a,(Tm): remove radiative corrections encoded in Gem(s) from
photon inclusive di-pion spectrum;

BR(mmr): add Gem(s) to e+e- spectral function to compare

to measured photon inclusive BR.
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Virtual-photon corrections:
» ChPT with virtual photons and leptons + relevante resonance d.o.f.

(Cirigliano, Ecker & Neufeld, PLB 2001)
» Model-Independent corrections [photon exchange among external

lines + SQED a la Sirlin (1967)], (Flores-Baez & Morones, PRD 2013)

Effects on BR

BR. (7" 7°(v)) = BR}(x~7°)[1 + 67 p]
— GF\(OCE.\' 5%D =kl

. 0
_ (’E.\( Flores-Morones

CEN & Flores-Baez, Morones

t (GeV")
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Real phoTon correc’rlons T (_E)—>1T

P Low's low-energy theorem (F. E. Low 1958) M"Y = % Bl
i.f+

M7V () = eGpVyg [L( VO fr+ X, + 2 kswpae’“‘Q’)kU] -
Extra term of VMD

g mibe . lsla)b w.r.t. RXT (we tag it
L((I, b) == o = ; . ]
awk " =b.k b.k with a coeff. d; Lopez Castro, Roig

0k
X, ==L(p=, Q)(f — f+) [Qy 4 WQV} + Lu(p-) fi + LAQ)%ﬁ & Toledo in progress )

Q=p_+po; Q=po—p_; ) =f:D); ¢ =(Q+k)?>=t+2Qk

» Burnett and Kroll's theorem (T. Burnett and N. Kroll, 1968)
2

> M= M=) e - e B

Spln spln

BK not satisfied!; remaining terms of O(k°)
not fixed completely by gauge-invariance requirements?
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Virtual+(leading-Low) real photon corrections

1.05 i l
Lopez Castro, Roig and Toledo,
work in progress

0 .
Gy, CEN

0
G v Flores-Morones

El
Leading Low .
With CEN GP%, G 0=0
and VMD FF 0=1

Leading Low
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Virtual+(leading-Low) real photon corrections

1.05 | ] |
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Influence of the form factor:
GP=Guerrero-Pich
VMD=Flores et. al.
DR=Dumm-Roig

1

t (GeVZ)

Lopez Castro, Roig & Toledo, in progress
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Virtual+(leading-Low) real photon corrections

1.05

— GP. 6=0

— GP. 6=1 _
VMD. =0 All with CEN Gemo

— VMD, o=1
DR, 6=0
DR, 6=1

Influence of the form factor:
GP=Guerrero-Pich
VMD=Flores et. al.
DR=Dumm-Roig
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Lépez Castro, Roig & Toledo, in progress)
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Discussed in my talk yesterday

l

Belle data
VMD
Guerrero-Pich
Pich-Portoles
-- GS
— Dumm-Roig
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IB corrections to T data and associated uncertainties

IB 1.0.,had
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Source

Aahad’LO[mr, il (10_10)

7

GS model

KS model

SEwW

GEMm

FSR

p—w interference

m,.+ — m_ o effect on o
m £ —1m-o-effect on ',
ey
w7y, electrom. decays

—12.21 £ 0.15

—1.92

+4.67 = 0.47

+2.80 = 0.19

+2.80 £0.15

s

+4.09
20k

—5.91 £ 0.59

+4.02
0.117515

—6.39 = 0.64

Total

= 16,07 -=1%22

OO ==RI8 28

—16.0

M. Davier et al, EPJ 2010
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Isospin Breaking corrections

IF,(s)/F_(s)I?

1

s (GeV?)

Important below the p peak




»We are studying the Gem(t) factor, relating the y-inclusive and non-
radiative two-pion tau decays, that needs to be subtracted to obtain the
corresponding contribution to ay.
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'CONCLUSIONS

»We are studying the Gem(t) factor, relating the y-inclusive and non-
radiative two-pion tau decays, that needs to be subtracted to obtain the

corresponding contribution to ay.

»»PT & VMD are compatible for virtual+real IR g corrections: We have
identified a term of O(ko) giving a difference in the Low amplitude within

these approaches and showed that it has a negligible impact in Gem(*).
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»We are studying the Gem(t) factor, relating the y-inclusive and non-
radiative two-pion tau decays, that needs to be subtracted to obtain the

corresponding contribution to ay.

»»PT & VMD are compatible for virtual+real IR g corrections: We have
identified a term of O(ko) giving a difference in the Low amplitude within

these approaches and showed that it has a negligible impact in Gem(*).

»On the contrary, Gem(t) is sensitive to the form factor
parametrization in regions giving the largest contributions to ap.
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'CONCLUSIONS

»We are studying the Gem(t) factor, relating the y-inclusive and non-
radiative two-pion tau decays, that needs to be subtracted to obtain the

corresponding contribution to ay.

»»PT & VMD are compatible for virtual+real IR g corrections: We have
identified a term of O(ko) giving a difference in the Low amplitude within

these approaches and showed that it has a negligible impact in Gem(*).

»On the contrary, Gem(t) is sensitive to the form factor
parametrization in regions giving the largest contributions to ap.

» Model-dependent corrections, of O(k) in the amplitude, were still missing.

They are negligible according to CEN but Flores et. al. identified a large
contribution from the rwp vertex (absent in CEN).
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'CONCLUSIONS

»We are studying the Gem(t) factor, relating the y-inclusive and non-
radiative two-pion tau decays, that needs to be subtracted to obtain the

corresponding contribution to ay.

»»PT & VMD are compatible for virtual+real IR g corrections: We have
identified a term of O(ko) giving a difference in the Low amplitude within

these approaches and showed that it has a negligible impact in Gem(*).

»On the contrary, Gem(t) is sensitive to the form factor
parametrization in regions giving the largest contributions to ap.

» Model-dependent corrections, of O(k) in the amplitude, were still missing.

They are negligible according to CEN but Flores et. al. identified a large
contribution from the rwp vertex (absent in CEN).

»We are after reducing the error in ayrvewo
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