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SPECTRAL FUNCTIONS
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M. Davier, S. Descotes-Genon, A. Hocker, B. Malaescu, Z. Zhang 2008
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E. Braaten, S. Narison, A. Pich 1988-1992
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T
Spy =1.0201 (3) ; S.» =—0.0059+0.0014
Marciano-Sirlin, Braaten-Li, Erler Fitted from data (Davier —-Hocker-Zhang 2006)
5,=a_+520a’+26a’+127a; +... ~ 20% ; a=a,(m)/x
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Similar predictionsfor R, , R, , R ¢ andthe moments

K I dR _ - T (VA Y,
So S S —— QCD prediction
RI;I (SO) — J‘ d ) 1 — > (2 parton model
0 S, m; ) ds

Sensitivity to power corrections through k, |

F. Le Diberder, A. Pich 1992

The non-perturbative contribution to R, can be obtained from

the invariant-mass distribution of the final hadrons:

§NP — _00059 i 00014 M. Davier, A. Hocker, Z. Zhang 2006
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M. Davier, A. Hocker, Z. Zhang 2006
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In agreement with OPE expectation D=6

Michel Davier & t Physics Prix Lagarrigue 2010, Orsay



R,y =1783£0011 ; R ,=1695+0011 ; R_,,=3.478+0.010

O

avier, S. Descotes-Genon, A. Hocker, B. Malaescu, Z. Zhang 2008

o (M?) = 0.344 + 0.009

(Chaq)

e'e” (jet & event-shape)

e’e (jet & event-shape)

+ -
e e

a,(M2) =0.1212 +0.0011

w

=

[

[&]

Q

O

[l
AN
@ \
n
OF

@

(/)]

|

Q

2}

(]

The most precise test of
Asymptotic Freedom

=

—
DIS (e/; F,)
[1.9-15.2]

a5 (M7) —ag (M7) =
Wscale  (Gev) 0.0019+0.0011, +0.0028,
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Strange Spectral Function: SU(3) Breaking

e T 58SV, ALEPH

—1 Kn
o ke (MC) RY R mz(mz)
m K3rn + K
K T V+A 7,5
= K4n (MC) SRY = — 0 & 24— A (a)
1 K51 (MC) [\/ | m?
ud us T
T decays ALEPH
[13]
[19]
[20]
[22] '
this analysis
(k=4, 1=0) < SR [35.42.4- i
(3. 10) K SR [35.42.44] :
(k=2, 1=0) - | AR |
(=1 10) e ¢ SR [45,46] HEAEH |
(k=0, 1=0) Lattice [47) =
J L Ximo Prades
oo (1963-2010)

m (1 GeV?) (MeV)
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E. Gdmiz, M. Jamin, A. Pich, J. Prades, F. Schwab 2003

T data: RS?S = 0.1615 (40)

ROO 00
|Vu3|2 - — 7,S Rovia = 3479 (1)
V+A .
Y d|+2 - 5RY; PoG10: N, | = 0.97425 (22)
SR =0 Vys|=0.210 (3)
Taking as input (from non t sources) m, (mT) =100+10 MeV
SRY; = 0.216 (16) Vys| = 0.216440.0027,, +0.0005,,
Kig:  Mus|=0.2241+0.0024 [ f,(0)=0.965+0.010]

The T could give the most precise V. determination
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Chiral Sum Rules
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M. Davier, A. Hocker, Z. Zhang 2006
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M. Davier, L. Girlanda, A. Hocker, J. Stern 1998
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Spectral Functions &
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T Polarizarion in Z—> 1ttt

0 “The optimal method to measure the 1 polarization”
(M. Davier, L. Duflot, F. Le Diberder, A. Rouge 1993)

O “Tau polarization at the Z peak from the acollinearity between both t decay products”
(R. Alemany, N. Rius, J. Bernabéu, J.J. Gdmez, A. Pich 1991)

LEP collaborations 2005

Average I au Folarisation Forward-backward | au Folarisation
Experiment A Experiment A

1 e
ALEPH 0.1451 £ 0.0060 ALEPH 0.1504 £ 0.0068
DELPHI 0.1359 DELPHI 0.1382 +0.0116
L3 0.1476 £ 0.0108 L3 0.1678 £ 0.0130
OPAL 0.1456 £ 0.0095 OPAL 0.1454 £ 0.0114

x?/dof = 09/3 x%/dof = 31/3
LEP 0.1439 + 0.0043 LEP 0.1498 + 0.0049

5) _ 15 _

A= Al 5=
0.02758+0.00035 0.02758+0.00035

linearly added to linearly added to

M, = 178.044.3 GeV M, = 178.044.3 GeV

0.18
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