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introduction
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introduction

Cauchy’s thM Theoretical strategy to deal with integrals of the
correlators using analytical structure of II(s)

theory

f—H
dsw(s)%lgg():—%m ]{ Az w(2)TI(2)

T |z|=50

experiment

R special case —— s = mg and w(s) = w,(s)

e Different functions w(s) emphasize different aspects of 1I(s).

® On the contour the common lore is to use the OPE expansion of TI(s) .
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previous analyses

main features of previous analyses|

® Fits to moments of II(s) in terms of QCD parameters (((s, condensates, ...).

exp «—>» theory \

1 1 0 2 4
dsw(s) “Tmll(s) =~ § dzw(z) [MGhe(e) + My + T+

~ o\ 2 _
z|=m2; Qs my  mglad),6?) )

B Fits with pinched weights, using the physical tau mass, main results from V+A

Fits using several different “tau-masses” (Sq).
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previous analyses

main features of previous analyses|

® Fits to moments of II(s) in terms of QCD parameters (((s, condensates, ...).

exp «—>» theory \

1 1
dsw(s) “Tmll(s) =~ § dzw(z) [MGhe(e) + My + T+

e 7T 271

o\ 2 _
2| =m?2) s my  malan), )

B Fits with pinched weights, using the physical tau mass, main results from V+A

Fits using several different “tau-masses” (Sq).

Why revisit the determination of QCD parameters from tau decay data?

—Results for a sfrom different works are barely compatible: tiny uncertainties.

— Gluon condensate value inconsistent between V and A analyses.

Diogo Boito



features of our analysis

Why revisit the determination of QCD parameters from tau decay data?

exp <€« theory

1 1 0 2 4
w(s) ~Tmll(s) = ~5 = § dew(e) [IShe() + Mo + Mg -+ + Ayya(2)

I 2

2| =59 X g my  mg(qq) (aG?) /

N o/

B Duality Violations Ay, a (DVs)

B Perturbative component of II(s): RG resummation FO vs CI vs ...
Not completely resolved.

™ What is the best strategy to extract information from ImITy, /p A7l
Fits varying so,w(s),

B Direct fit to ImlIIy 4

CFits with DVs, combining the spectral function, different moments and energies)

Diogo Boito



duality violations

e Theory side of the sum rule
theory
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duality violations

e Theory side of the sum rule
theory

Duality violations (DVs) —— Ay, a(s) = My a(s) — 1) (s)

e Very little 1s known about DVs

o A(z) = 0 as |z| =

e only substantial near the Minkowski1 axis

Duality violation correction to the sum rule

Dy /a(s0) = —/ds w(s)%ImAV/A(S)

S0

requires information beyondm?
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model for DV's

e Reasonable Ansatz for the duality violations

1
;ImAV/A(s) — Ky/a€ 'V/4%sin (on/A - 6V/As)

large S

e Asymptotic regime of a large- V.. inspired model with a tower of
resonances with Regge behavior.

e Exponentially damped oscillatory behavior from increasing widths of
resonances.

e Existing standard analyses kv a4 =0

e Four parameters to be determined for V and A separately (8 in total).

e Onset of asymptoticity tested in the spectral function: successful fits.

1 N,
Fimilvyals) 22 Tom

1+ p(8)] + vya eV 4% sin (a4 + Bryas) ,

/

Pert. QCD result
O(as)

S
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fit strategy

, Not restricted to pinched weights.
<:> DV luded.
P0331ble fit to the spectral function. ( s are include j

Determined by: 353 }
behavior of PT 3s0
series, OPE, X2 3.45

3.40
3.35

3.30

00 05

sw [Ge\}é]

¢ Possible joint analysis of moments and of the spectral function.

e Fits employing an interval of energy (So): needed to fix DVs parameters.

e Independent treatment of DVs in V and A analyses.

® Weinberg sum rules: consistency check [within errors].

® Moments highly correlated. Role of correlations?
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the need for DVs

ALEPH 47
distribution could
be too large
(conflict with
electroproduction
data). With OPAL
data no problem
(but larger errors).
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the need for DVs
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the need for DV's
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Doubly pinched weight: effect is still visible.
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conclusions

If one wants to CM

e Self-consistent determination of (s and condensates.

e Weinberg sum rules satisfied.

e Consistency between Vand A.

e Stability with respect to Sg .

Duality Violations are indispensable for desired precision.
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conclusions

If one wants to M

e Self-consistent determination of (s and condensates.

e Weinberg sum rules satisfied.

e Consistency between Vand A.

e Stability with respect to Sg .

Duality Violations are indispensable for desired precision.

Improvements in the spectral function using
BaBar and Belle data are highly desirable!
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