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-V T(z>v 1) = Z f(m’/m)r
T ( T I) 19272_3 ( | T) EW

W < J o f(x)=1-8x+8x’—x*-12x*log X
Ve, ‘7// [y = 0.9960 (Marciano-Sirlin)

B,U (£

B = =
© T 0.972564+0.000010  (1632.1+1.4)x10"s

(B,/Bg) = 0.9725+0.0039

exp
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(2.19703 +0.00004 PDG'06
2.197013+£0.000024 MuLan '07
12.197083£0.000035 FAST'08

- P>

2 5

F My (1+68..) Oqep known to 0.3 ppm
‘ B T, 192 7° S (van-Ritbergen & Stuart)
New World Average:
T, =2.197 034 (18) us G = 1.166 367 (6) x 10° GeV? (5 ppm)
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T Physics

BABAR , BELLE , KEDR , BESIII , SuperB | ...
5m_ ~0.023 MeV (12.7 ppm) BESII|

M, = 1776.99 1022 Mev (PDG06)
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GIARGED GURENT Uitz

LT

Br—>e T,u/z-r

FT—)ﬂ'/Fﬂ'—)ﬂ

FT—)K/FK—),U

B\N—)r/B\N—>,u

1.0006 + 0.0022
0.996 £ 0.005
0.979 £0.017
1.039+0.013

B,,,/B.e | 1.00000.0020
B,,,./B.se | 1.0021£0.0016
Bk, /Bkse | 1.004+0.007
B sz /B e | 1.002 £0.002
By . /Bwse | 0.997+0.010
B,,,7,/7. |1.00050.0023

B\N—)r/B\N—>e

1.036 £ 0.014

T Physics
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90% CL Upper Limits on Br(l [BABAR / BELLE]
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Br(u—ey) ~ 1013
Impact of #;3 on LFV processes (h—e) 9
(All plotted points lead to 'viable BAU' and respect EDM bounds) Pr(”_)e) ~10

(—7/4 < arghy < =n/4, 0 < argh, < /4) Br(‘C _)uy) ~10-°
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Arganda-Herrero-Portolés 08

my = (10"%, 10", 10™) Gev
A0=U,tanﬁ=50, 9i=0
81 = 82 = 0

----- do s s s s s d g s s ssaaada s s aaal
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T Physics
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Hadrons

d, =V 4 d+Vys

Only lepton massive enough to decay into hadrons

F(r‘ —> v, + Hadrons) 1-B,-B,
~ N¢ ; R, = =3.639+0.011

F(z’ —> Vv, e 178) Be

R

T
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o(e"e”—had)
oee >u u)

=127 ImII_ (S)

() = i [d*x e (0T[40 I50]]0) = (-9’ +7“q") Tm(a’)
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o(e"e”—had)
oee >u u)

=127 ImII_ (S)

() = i [d*x e (0T[40 I50]]0) = (-9’ +7“q") Tm(a’)

I'(z"— v, +had)
['(z > v.e V)

R =

T

m;
= 127 dX[l—
0

° j H n‘:’z j Im 17 (s) + Im H(O)(s)}

2
mT

IV(s) = Nyg| [T (8) + TIRA8) | + V| [TIR () + TIu(S) |

5 (@) =i[d*x e (O[T[3500 3(0)'1[0) = (~9""a" + aq") I (a") + ¢q” TT(a")
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Braaten-Narison-Pich
_I'(z_ > v, +had)

=
['(z > v.e V)

T

= 127 [ dx (1= %) [(1 +2%) Im[I(xm3) + Im 1 (xm2) |

Im(s)

R, = 67 4) dx (1-x)° [(1 +2x) [P (xm2) — 2x H(O)(xmﬁ)}

X|=1

I
1
1
I
1
1
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1
1
1
1
I
1
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Braaten-Narison-Pich
_I'(z' > v,+had)
['(z > v.e V)

R

T

= 127 [ dx (1= %) [(1 +2%) Im[I(xm3) + Im 1 (xm2) |

Im(s)

. R = 67i qimzl dx (1)’ [ (1+2x) T (xm?) — 2x 1 (xm) |
R : .Re(s) o)
i ) (s) = Z Cp (s, 1) <OD (,U)> OPE

D/2
D=2n (=S)
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R

T

_I'(z_ > v, +had)

Braaten-Narison-Pich

) ['(z > v.e V)

Im(s)

= 127 [ dx (1= %) [(1 +2%) Im[I(xm3) + Im 1 (xm2) |

. R = 67i qimzl dx (1)’ [ (1+2x) T (xm?) — 2x 1 (xm) |
i .Re(s) o)
i ) (s) = Z Cp (s, 1) <OD (,U)> OPE

D/2
D=2n (=S)

R, = NgSpy (14, +6p) = Ry +R. A+ R g

S,=a, +520a’+26a +.. ~ 20% ;

Marciano-Sirlin, Braaten-Li, Erler

S, =1.0201 (3) : S =—0.0059+0.0014

Fitted from data (Davier et al)

a. =a,(m,)/z
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Perturbative: (m,=0)

K, =49.07570  (Baikov-Chetyrkin-Kiihn ‘08)

d 1 as(—s))"
i IV (s) = ey 20: Kn (STJ ;. Ky=K, =1 , K,=1.63982 , K,=6.37101
n=

Op = Z K, AV(a) = a_+520a’+26a’ + 127a’ + ---

n=1
Le Diberder- Pich ‘92

n
—S
A" (a.) = L d—x(1—2x+2x3—x4) LG LI : a_=ag(m)/x
> 270 Tl x Vs ‘ ‘ ‘

T Physics A. Pich - Euroflavour 08



Perturbative: (quo) K, =49.07570  (Baikov-Chetyrkin-Kiihn ‘08)

d 1 a:(-s) )
i IV (s) = vy 20: Kn (STJ ;. Ky=K; =1, K,=163982 , K;=637101
nN=

- Op = ZKn AV(a,) =a +520a’+26a + 127a + -
Le Diberder- Pich ‘92 -

1 d x a.(—s) )
A(n)(as = ; Xl= 17(1—2)(‘{'2)( — X )( S j = a.? - oo X aZ' Eas(mr)/ﬂ'

Power Corrections: TI&)(s) ~

Braaten-Narison-Pich

4z’ n>2 (_S)n

C,(0,)~ 2”<o|asewe 0)
Can (Oan) Cs (Os) _, Cs{O)
S dx (1-3 ) 2n\Y2n/ 3 26\¥6/ o Z8\-8
N i CJ.>|><I1 X (1-3%7+2x) ,; (—xm2)" m? m?
Suppressed by m§ [additional chiral suppression in C, <06 >V+A]
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Similar predictions for R_,, , R, , R g andthe moments

k I
s dR
RMGs,) = [Pds 1= |2 r
r (5) -[0 ( soj [mzj ds

T

Different sensitivity to power corrections through k , |

The non-perturbative contribution to R_ can be obtained
from the invariant-mass distribution of the final hadrons:

5NP = —0.00594+0.0014 Davier et al. (ALEPH data)
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R,y =1.783£0.011 ; R _,=1695£0.011 ; R_,,,=3478£0.010  Davieretal
ALEPH

as(Mm?) = 0.344 +0.009

> e'e” (jet & event-shape)
(Ohaa)

e'e” (jet & event-shape)

.
e e

a,(M7)=0.1212+0.0011

kY
, =
&=

Q
Q.
@
L
wn
-
-
o
>
O]
o3
-—
)
=
|
o
+
O]
o]

as(M3), . =0.1191%0.0027

ﬁ
DIS (/i Fo)
ai(M3)—af(M3) =

uscale (GeV) 0.0021+£0.0011, £0.0027,
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1 Baikov et al ‘08: (CIPT + FOPT) /2

a(M?)=0.332+0.005+0.015 as(M2)=0.1202+0.0019
O Dawvier et al ‘08: CIPT
a(M2) =0.344+0.005 +0.007 as(M7)=0.1212+0.0011
d Beneke-Jamin ‘08: FOPT + Borel sum of ad-hoc renormalon model
ag(M2)=0.320 0002 o, (M2) =0.1180+0.0008
d  Maltman-Yavin ‘08: CIPT (FOPT). Hadronic spectral moments only
a(m?) =0.3209+0.0046+0.0118 as(M2)=0.1187+0.0016
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d 1

_s — TI™D(s) = ZZ K, a(=s)" _ K — Z r, a’ = Ky +9n
ds 47" 120 n=1 n=0
\ Y J \ Y )
CIPT FOPT
AW () = Lcﬁ ﬂ(1—2x+2x3—x4)a(—s)” = a"+ - - a=a.(m)/xz
s/ = i IX=l x T > T = s\t

The dominant
corrections come from
REAALAYUR  the contour integration
26.36 127.08

6.37 49.08

Le Diberder- Pich 1992
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d 1

ds 47" 120 n=1 n=0
\ Y J \ Y )
CIPT FOPT
AN () = Lcﬁ ﬂ(1—2x+2x3—x4)a(—s)” = a"+ - - a=a.(m)/z
s/ = i IX=l x 7T > T — S\'71

The dominant
corrections come from
the contour integration

Le Diberder- Pich 1992

a(-s) ~ 7 A = Zf =a, ), (i %a, ¢j : $e[0,27]
l—zlarlog(—s/mj) 1—i21aT¢ n

FOPT (0.11) [at 1 (3) loops]
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Experimentally a_.=0.11
(divergent series)

The difference between FOPT and CIPT grows at higher orders

A" () = L %(1—2x+2x3 —xHa-s)" = a+ -

271 X=X

Type of calculation | A®)(a) | A®)(a) | A®)(a)

0.132470.01570 ( 0.00170 | 0.1690
0.13523 | 0.01575 | 0.00163 | 0.1714

0.13540 | 0.01565 | 0.00160 | 0.1712
O(ad(m?)) 0.14394 | 0.01713 | 0.00100 | 0.1784

Uncertainty only related to the unknown K, (n=5) coefficients
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(Beneke — Jamin)

o Tune large K,, corrections to cancel the g, ones

0 D =4 corrections very suppressed in R,

n =2 IR renormalons can do the job (K,=-9,)

o No sign of renormalon behaviour in known coefficients

n=-1,2,3 renormalons + linear polynomial

5 unknown constants fitted to K, (2<n=<5). Ad-hoc value of Kg

o0 Borel summation: large renormalon contributions. Smaller o
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RM N S, {(Md PNl ) [1+69O] + 3 [ Mol 85 + Mool 555'“”]}

D>2

Kl RL(,IVJFA R;(,IS klI(D) klI(D)
Ry = ~ NC SEW DZ:2 [5ud _5us ]
>

o Nud ‘2 [VUS‘2 i
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(0,0)
(1,0)
(2,0)
(3,0)
(4,0)

e T 58V,
[ Kn
m K21
g K3m + K (MC)
= K4rn (MC)
1 K5n (MC)

0.39+0.14
0.38 + 0.08
0.37 £ 0.05
0.40 + 0.04
0.40 + 0.04

T Physics

)

0.26 £0.12
0.28 + 0.09
0.30 £ 0.07
0.33 £ 0.05
0.34 + 0.04

ALEPH

kI _

r =

Kl

Kl
RZ',V +A RT,S

2
[Vud |

2
M|

OPAL

(K) from PDG
(KT+Kn)~
(Knn+Knm)™
(Knnm)™

-- naive parton model

2

~ 24 Ms(M:)

2
T

m

2
T

s (GeV?

) Ay (as)

V, and QCD uncertainties
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kI K
W _ Rovia Ris 24 mg (M)

CoNal MG T

Ay (as) Known to O(c)

A, (ag) gets longitudinal (J=0) and transverse (J=0+1) contributions

Divergent QCD series for J=0

Longitudinal contribution determined through data:
« Kaon pole (K—uv) (dominant J=0 contribution)
* Pion pole (m—uv)

* (Kn),- (S-wave Kr scattering)

Smaller uncertainties

Phenom: | —0.135 + 0.003  —0.028 +0.004 —(7.774+0.08) - 1073

SR = 0.1544 (37) + 0.062 (15) = 0216 (16)
Y

e
J=0 mg(m.) = 0.100 (10)
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Scalar SR [Jamin 06]

Pseudoscalar SR [Jamin 06]

e’e” SR [Narison 05]
OPAL T data t SR [Gamiz 05]

Lattice [MILC/HPQCD 06]

Lattice [CP-PACS/JLQCD 06]

Lattice [QCDSF/UKQCD 05]

Lattice [SPQ_,R 05]

Lattice [Alpha 05]

Average

60 70 80 90 100 110 120 130 140
m_(2 GeV) MeV

Large uncertainty from V

Strong sensitivity to V
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Gamiz-damin-Pich-Prades-Schwab

T Physics

T data:

PDG 06:

RYs = 0.1686 (47)
RY, . 4 = 3.471 (11)

TV +

V| = 0.97377 (27)
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Gamiz-damin-Pich-Prades-Schwab

T Physics

T data: RV = 0.1686 (47)
RY 4 = 3471 (11)
PDG 06: ’\/ud‘ = 0.97377 (27)

SR =0 == Vys[=0215(3)
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R T data:  RYs = 0.1686 (47)

R(z)'(jV+A _5R00h R(z)'(,)V-I—A — 3471 (1 1)
2 7t
M| PDGO6: |V, | = 0.97377 (27)
Gamiz-Jamin-Pich-Prades-Schwab
SRy, =0 Vys|=0.215 (3)

Taking as input (from non t sources) m,(m.)=100+10 MeV :

SRy = 0.216 (16) Mus| = 0.2212 4 0.003 1, , +0.0005,
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R T data:  RYs = 0.1686 (47)

i 00
Rz',V+A _5R00h R(Z)'(jV—I—A — 3471 (1 1)
2 7t
M| PDGO6: |V, | = 0.97377 (27)
Gamiz-Jamin-Pich-Prades-Schwab
SR, =0 Vus|=0.215 (3)

Taking as input (from non t sources) m,(m.)=100+10 MeV :

OR)y, = 0.216 (16) Mus| = 0.2212+0.0031,,, % 0.0005,,
Kis:  Mus|=02233+0.0024 [ f,(0)=0.97 +0.01]
The T could give the most precise determination

T Physics A. Pich - Euroflavour 08



Mode P(1073)[15]  Updated %(103) with results from [20-22

K 6.81£0.23 [Replace with 7.15 £ 0.03]

K- n¥ 4.54+0.30 Average with4.16+0.18 = 4.26+0.16 (S=1.0)

Kz 8.78 £0.38  Average with 8.08 £0.26 = 8.31+0.28 (S=1.3)

K mx0 0.58+0.24 S Banerjee
Kz~ n® 3.60+0.40

K rntn 3.304+0.28  Average with 2.7340.09 = 2.80+0.16 (S=1.9) KAON’07
K™n 0.27£0.06

(K3m)~ (estimated) 0.74+0.30

K (1270)" - K o 0.67+0.21

(K4m)~ (estimated) and K* 1 0.404+0.12

Sum 20.69+0.86  Updated Estimate: 28.44 +0.74 [28.78 £ 0.71]

Smaller t—K branching ratios smaller R_ g smaller Vg

RYs| —=0.1686 (47) —>

OLD

Misly,p = 0-2212 £0.003 1, £0.0005,, Mus o = 0.2165%0.0026,,, +0.0005,,

2 exp —

Much more data coming. Precise measurement expected soon
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Huge number of t*t~ events at the B Factories

1 12 14 16
s, GeVic

Jamin-Pich-Portolés — Total spectrum

[ T R

I(" contribution
= K (1410) contribution
Scalar contribution

TT IIH[II
TT IIIiIII

- K plus Scalar contr.

TT IHII|

.h' IIH| T T I]IIIII TT II]I"]

'o\ IIIIII[| T IiIIIIII

o

M, . (GeV/c?) s [GeV]




RxT Description of BELLE data

Shape fit:

My- = 895.3 + 0.2 MeV

g = 47.5 £ 0.4 MeV

RxT normalization fixed Br(t— K v,)y, = (0.427 £ 0.024) %

Br(t =Kt V) g = (0.404 £ 0.002¢0¢ £ 0.0134ys) %

' " m

A, =(2520+033)10° ; A, =(12.85£031)10* ; A, =(9.56+0.28)107

'

(Flavianet Kaon WG) A, =(252+09)10° ; A, =(16+4)107*
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T Physics

(Kinoshita—Nio)

(Laporta—Remiddi)
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de = 0.001 159 652 180 73 (28)

Hanneke-Fogwell-Gabrielse ‘08

o =137.035999 084 (51)

\. v
Vo

(33)exp (39)th

0.37 ppb

T Physics

Rb (2006)

4 10

Harvard 2008

Harvard 2006 UW 1987

182 184 186 188 190 192
(g/2 - 1.001 159 652 000) / 10™"

-5 0 5 10

HH Harvard 2008
Rb 2006 = Harvard 2006

Cs 2006

8.0 . 9.0 9.5 10.0 105 11.0
(o - 137.035 990) / 10

electron g, Harvard (2006) Cs (2006)

electron g, UW (1987)
100 105110

® electron g, Harvard (2006)
Rb(2006) +e-
—e— Cs(2006)

' —e—— quantum Hall (2001)
neutron (1999) ———e————— muonium hfs
—_————————

(1999)

electron g, UW (1987)

——e——
ac Josephson, etc.

(1998) o
5 10 15
(o1 -137.035990) / 1076
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DEHZ 03 (e*e™-based)
180.9+8.0

DEHZ 03 (t-based)
195.6+6.8

HVINT 03 (e*e -based)

aﬁxp = (11659 208.0 £6.0) x10™"
BNL-Eg21 [ttt

HNNT'06 (e*e”) 180.45.1
BNL-E821 04

208158

150 160 170 180 190 200 210

a,— 11659000 (10°'°) Davier

11658 471.81 £+ 0.02 QED Kinoshita-Nio, Passera
+ 154 + 0.2 = Czarnecki-Marciano-Vainshtein

+698.2 + 97 hvp (711.0+5.8), , (690.9 +4.4).+,~ Davieretal

- 98 + 0.1 hvp NLO Krause, Hagiwara et al

+ 12.0 = 3.5 light-by-light Melnikov-Vainshtein, Knech et al,

Prades et al
(11 659 200.4 + 6.8)T , (11659 180.3 £ 5.6)e+e—
a P _gth = 13¢g 0.8 ¢ 3406

H H
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Today

S ete—- 1t data

comp

arison

0.3_||||-|-| T L S O 0.3_| T L T L B B
. T Average Y KLOE 1 ] _ i T Average v KLOE
el & D I B 02 +« SND =
, 7 EMb2) | ] I * CMD2
= m CMD2, o 1 = o1k ) = CMD2, -
& HEMe l | = L =cMD ]
N_lr: '!] I 1 N_;-; T e 4l 1 I i T
L < | L . l L § 1 | B L i
' i Fhstis g 43
o el Ty 1 | FRURFl T 4 e
o L T o l Baty ¢!
L H { } H T . %
_03 :I v P e v by v by gy [ IFS |: _03 : | | | | L | |
02 04 06 08 1 12 14 16 18 "~ 05 06 0.7 0.8 0.9
s (GeV?) s (GeV?)
CMD2: 0.6% syst. error | zoecas ey Dol gy Belle ‘08 (final):
. . CEO 2512 £ 0.01 £ 038
s ZA;f?Ei'-U'.1UtO.09
DELPHI
252910.2010.14
4.5¢ , OPAL
2544+0.17+0.29
discrepanc < average
p y ] 25.4010910
e'e” CVC et Average (w/o KLOE)
24.48+0.18
235 24 245 25 255 26 265 27



T Physics

CMD-2 / SND

— G&S Fit

Py ¥ Praasoy * Prazon)

Isospin violation

Aa = (-9.3 +2.4) 10710

(Data- Fit)/Fit
=4 =4
- (=] -

o
()

©
w

e Belle
ALEPH

1 1.2
(Ge\l’ln:z)Z

[(-1.8 £ 0.5)%)]

OPE contraints satisfied better by t data Maltman
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Muon g — 2 update

e Experimental error implies theoretical uncertainty!

ap?i®) = (692.3 + 6.0) 10710

e Low energy contributions enhanced: ~ 671 of error

a . : i ) 5] ) P + —
on '*! comes from region 4m?2 < m2_ < M3 e’ e —data based

k.,
|II‘l

contributions

present distribution of contributions and errors

F. Jegerlehner LNF, Fracsati — April 8, 2008 -




FORM FACTOR

| T
— Fittdata (Mp =0.776 GeV)
Guerrero and Pich (M50 =0.776 GeV)

O O CLEO-II data
O O ALEPH data
—  Our fit
— — Guerrero and Pich ( MiJ =0.776 GeV)

L | L
0.5 0.75 1

Vs (GeV) s/N(sl)  (GeV)

Th: Analytici etry (xPT, RxT), QCD, N¢

Mz Mg
M2

Co(s) = 0(s — 4M7) o7 525

3 M,s
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Inclusive V+A and V-A Spectral Functions

t Results from ALEPH and OPAL — and their comparison

(Vi +a,)(s)

25|

15|

0.5 |

« T —(V,A) v_(ALEPH)

1T —(V,A) v, (OPAL)
—— QCD prediction
parton model

Tau 2006, Sep 19-22, SNS Pisa

Of purely nonperturbative origin

(V1 - 3-1)(3)

« T —(V,A) v_(ALEPH)
17— (V,A) v, (OPAL)
—— QCD pred. = parton model

ALEPH, Phys. Rep. 421 (2005)
OPAL, EPJ, C7, 571 (1999)

M. Davier et al.: ALEPH Tau Spectral Functions and QCD — revisited



« T —(V,A)v_(ALEPH)
1 T —=(V,A)yv, (OPAL)
—— QCD pred. = parton model

Low-energy QCD engineering

d ChPT : Chiral sum rules

(M. Gonzalez-Alonso ‘08)

Q RChT , 1N, ...

O Electromagnetic Penguins (Q;g): g’le

T Physics A. Pich - Euroflavour 08



The T is a clean laboratory to test the Standard Model

= Precision physics

= QCD tests

= Open questions: (g-2)M

= Hints of new physics: Vv's

= Future facilities: tcF, SuperB
= Tool for NP searches: LHC

T Physics A. Pich - Euroflavour 08
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The T could give the most precise V - determination

= From present T data one gets:

Vys| = 0.2165 £ 0.0026,,, £ 0.0005,

= Accuracy similar already to K5:

Mus|=0.2233£0.0024 [, (0)=0.97£0.01]

Interesting challenge for the B Factories & BESIII

T Physics A. Pich - Euroflavour 08



arXiv:0801.1817 [hep-ph]

"l Kaon WG

Large O(p®) ChPT correction (Bijnens-Talavera)

| |
Leutwyler & Roos 44 + 0.961(8) Quark M.

|
]
. 0.971(9) - ¥PT+LR

Bijnens & Talavera
Jamin et al

0.984(12) 3 PT + 1/Nc

|
]
|
|
|
: 0.974(11) yPT + disp.
|
Cirigliano et al i
I
|

N =2
g RBC

CP-PACS Q.

CP-PACS yPT iy

0.968(9) (6) DWF

|
I
|
|
; |
N=0 gpgcar ! 0.960(5) (7) Wilson
)
|
|
!
|
|
|
|

|
|
|
: 0.952(6) Wilson
| :
| 0.9647(15) ,
|
[}

—~— s |, (0) Vys| = 0.2166 +0.0005

QCDSF* i
Nr'=2+] i
HPQCD-FNAL |
RBC-UKQCD 07 i

|

=== 0.962(11) Staggered
e 0.9644(49) DWF

“_q-& “96 “96 “9'\ \\_9“5 “})q \.\‘“

f, (0)=0.97 £0.01
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A simultaneous m¢ & V¢ fit could be possible

However:

 Perturbative QCD corrections need to be better understood (CIPT)

Agg(0g)=*T = 0.753 + 0.214 + 0.065 — 0.063 + ...
Aqg(0)-T = 0.912 + 0.334 + 0.192 + 0.069 + ...
Ago(0g)=*T = 1.055 + 0.451 + 0.330 + 0.232 + ...
Agg(0)-T = 1.190 + 0.571 + 0.484 + 0.432 + ...
Ago(0)-T = 1.324 + 0.697 + 0.657 + 0.676 + ...

Sizeable theoretical uncertainties

Resummations, pinched weights (Maltman & Wolfe), ...

(J Not enough sensitivity with present data

Large correlations. Low statistics. Missing decay modes ...

T Physics A. Pich - Euroflavour 08



0_205:\\\|||\\|\|\|ww| IR A SR AR A AN A I A A
0 0025 0.05 0075 0.1 0.125 0.15 0.175 0.2

my(m?)  (GeV)

Taking V¢ = 0.2225 (21):

Chen et al '01 , J=0 included

k,1) ms (MeV) om, (MeV)
(k,8) ms (MeV) exp. |Vus| as (ms8s) trunc. R-scale th.

(0,0) 3 26 13 9
11
14
16
19

(1,0) 39
(2,0) 7
(3,0) 7 9 8
(4,0) 5

W N W W N

my(m,) = (120134 ) MeV

ms(2GeV) = (116735 ) MeV
T Physics

Davier-Hocker-Zhang ‘05

0 0.025 0.05 0.075 0.1 0.125 0.15 0.175 0.2

m(m?)  (GeV)

Gamiz et al '03 , J=0 excluded
Moment  my(m_) [MeV]

(0,0) 192 + 72
(1,0) 164 + 31
(2,0) 137 + 20
(3,0) 115 + 17
(4,0) 100 + 17

mg(m,) = (122 £17) MeV
ms(2GeV) = (117+17) MeV

A. Pich - Euroflavour 08



[ Strong k dependence with ALEPH data (mg decreases with increasing k)

Spectral function underestimated at large invariant masses

Missing events / modes (Krnrn, Knnr, ...)

[ Much better behaviour with OPAL data: Gamiz et al ‘05 , J=0 excluded
Moment  my(m.) [MeV]
_ (2,0) 89 + 39
(0,0) Vs = 0.2208 (34) 3.0) 84 + 7
(4,0) 78 + 22
ms(m,) = (84 £23) MeV : ms(2GeV) = (81+£22) MeV
0 t—>Kv from K- pv + OPAL: V,s = 0.2220 (33)

T Physics A. Pich - Euroflavour 08
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