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Electroweak penguins in K — 7
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@ Qg plays a crucial role in %
e Q7 and Qg (in K — m7) do not vanish in the chiral limit (O(p°%))
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Soft-meson theorem
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Mvv—aa(q) = i [ d*x e~ (0 Iy (x)(0) = Ja(x)JA(0)10)  Ju(a) = dru(rs)u |

Operator Product Expansion M(q) = % SVZ '79

@ Op_g = 0. It vanishes at all orders in massless perturbative QCD
® Op—s4 ~ 0. Owing to the values of m, and my

@ First contribution coming from D = 6
Op—s ~ 4mas (Og)y + o2 (Cu(O1)y + Go{Os)y),  Ci = Ai + BjIn(—q* /%)
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T — vy n with n an arbitrary non-strange
hadronic state (e.g. 7 or 77)
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Summing over all possible n that can be reached through V (A) current:
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Im(s)
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OPE: QUARKS AND GLUONS

M(s) is analytic in all complex plane except for a cut in the positive real axis J
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® L o(s)ImN(s) — £ 6., Lw(s)N(s) = 2r % cw(m2), w(s) analytic inside J
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/ ‘sijw(s)nn M(s) ; f & o($)N1(s) = 27 Zo(m2)
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|s|=so 50

Experimental data

OPE
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Phenomenological implications studied by DG '99, CDGM '01, CDGM '02

Motivation for phenomenological reanalysis
o Updated data sets

@ Use of further techniques to assess systematic uncertainties
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Operator Product Expansion N(q) = %

Op—g ~ 4mas (Og),, + 2 (Cr{O1), + Ge(Os),), G = Ai + BiIn(—q?/u?)

Large uncertainties. We work at LO in as — Op=¢ ~ 4mcs (Os),,
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k,p,q—0 TTI=21%8 - F3\2 Stz Nc L
o We still need (O1),
@ In the large-N, limit, %ﬁ = 0. Suppression confirmed by other analyses
(Og)
e Taking %ﬁ <xi (Qs)ﬁo1>M < @1\728_ i
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Gonzalez-Alonso et al. '16

Parametrization: p(s) = ke~ " sin(B(s — s;)), s> 5

Random tuples (k,, 8,s;). Every tuple — a possible spectral function
Accept those spectral functions in agreement with data and sum rules

Every spectral function — a value of Og. Used to estimate DV uncertainties
Op—s ~ (—3.6 £1.0) - 10~ 3GeV®

Extra tests and small changes aimed to improve it Preliminary!

@ Combined fit to WSRs and Op_g so that experimental correlation is taken
into account

e Agreement with plateau observed ignoring DVs at sy ~ m? when pinching
@ Stability by changing % (test of reliability) observed

Op—g = (—3.14+1.0)-1073 GeV® Preliminary!
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Op—g = (—3.1£1.0) - 10~3 GeV® Preliminary!

n OPE i . Summing
K Q7, Soft-meson 018 vacul:m ont Analyticity channels. V
.’ { 5 HW*AA f ; Im IT : T
T
limp,g.k=0 ((77)1=2|Qs|K®)2 Gev = —47?5512 ~ (1.14 + 0.49) GeV> Preliminary! J

@ Good agreement with the large-N, limit

F
((77) 1=2| Qg | KO) e,y = 2FB3 = 2( ey = 11 GeV?

@ Good agreement with the lattice, although with larger uncertainties...

...We still can turn the table— use the lattice to improve other tau-based results )
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Input from the lattice

(Qr)3Gev = 0.36 £ 0.03
(Qg)zgev =1.6+0.1

RBC-UKQCD '12

Excellent SD knowledge of T(s) N(q?) = %

@ Op_g = 0. It vanishes at all orders in massless perturbative QCD
@ Op—»4 ~ 0. Owing to the values of m, and my

o Op_g ~ 475 (Og), + a2 (C{O1), + Ca{Os),), G = Ai + BiIn(—q?/1s?)
(O1),, and (Os),, known from lattice input + DG relations

0.15
tauinc +—
lattice

014 - PDG ] Beyond the percent level! J
é 013 = WMLHI E I S - i
5 on ﬂﬂﬁm - Other applications
o 1 T e Op_g=—(0.7£0.6) 1072 GeV® Prel.
T Y S @ Bound to New Physics (see G-A's talk)
so (Gev?)
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Conclusions
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Dispersive relations — very precise predictions where p-QCD and xPT do not work!

OPE in
vacuum

Analyticity
& ImII

OPE
VV-AA

Summing
channels.

0.15

T
tauinc

lattice

0.14 PDG g
S o13 NS M R I S S
g ) ﬂ]ﬂ*ﬂ‘[
5 o JUMH
S I

011 [ 1

0.1 . . | .

1 15 2 2.5 3
so (Gev2)

Antonio Rodriguez Sanchez (IFIC)

Implications of tau data for CP violation in K decays

tau workshop

13 /13



BACK UP
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Dispersion relations with polynomial kernels at NLO in
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Sum rules in the chiral limit
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a3 (GeVo)
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