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® 27 spectral function: = 73% of a“hadf LO 83% of its error

® Very precise measurements (below 1% level) of
the 2r spectral function and BR in t decays.

= However, "at present, not reliable to predict (9-2),
because isospin breaking (IB) is not well understood”
(ete” vs 1 discrepancy). = Missing IB corrections?,
errors in data?, both?

- Some (not very) recent results on
IB corrections relevant to (g-2),



CVC hypothesis (Isospin limit)

Replacing e+e- by t data
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SOURCES OF ISOSPIN BREAKING
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Test of CVC In 2x production in ete~ and t data

VBT B OLD analysis (DEHZ03)
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Important differences
above the p mass region
— two non-overlaping
predictions for a had L0
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Some recent progress on IB include:

¢ New evaluation of LD radcorr in
TV Gep(s)

e New calculation of the p*—p° width
difference: |Fy(s)/F_(s)|?

PRD 74, (2006);

NPB(PS) 169, (2007);
PRD 76, (2007);
arXiv;0906.5443 [hep-ph]
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SHORT-DISTANCE CORRECIONS

Marciano & Sirlin (78-88);
Braaten & Li, (1990);
J. Erler, Rev. Mex. Fis (2004)

Resummed O[aIn"(m,)]
Ofaa"In"(mZ))] terms

Sgy= 1.0235 + 0.0003

Otuay




LONG-DISTANCE CORRECTIONS

MC“ n dlfference In radlaTlve Cirigliano, Ecker & Neufeld , JHEP, (2002);
T—)TCTCV'Y decays Flores, Flores, GLC, Toledo , PRD, (2006)
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SHORT-DISTANCE CORRECIONS

+ virtual corrections

Marciano & Sirlin (78-88);
Braaten & Li, (1990);
J. Erler, Rev. Mex. Fis (2004)

dr’ dr' G
ds = ds X Oem (s) Resummed O[aIn"(m,)]
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g = (pf +P )2 Sgw= 1.0235+ 0. 0003
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Appropriate when

1—vrn-o(—>n') events
are removed, as done
by most experiments

arXiv:0906.5443 [hep-ph]
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ISOSPIN BREAKING IN FORM FACTORS

Fo(s) =1, (s){1+ 00— > } Leading IB effect:
m;—s—im I", Am,, AT, 3,

F(5)=T, (5)

M. Davier et al, arXiv:0906.5443

@ IBinp*—p°mass (KLOE mass diff+ em mass shift for p°):
m(p*)-m(p% =(1.0 £ 0.9) MeV
@ rho-omega mixing (from fit to e*e- data):

™ (2.00 £ 0.06)x10-3 @116 180 for GS

pPw

| (1.87 £ 0.06)x10-3 € i132£170 for KS

GS=Gounaris-Sakurai (1968) ; KS= Kilhn-Santamaria (}gQO)



IB IN p WIDTH DIFFERENCE

AT =T[p*—>n*n’ (y)] - T[p°—>ntn(y)]
— 0.08 MeV (TC'Y; ny, I+|_r --) Flores, GLC, Toledo PRD 76,(2007)

» Photon inclusive rates calcula’red with virtual + real photons
2

- A+ 5,)]
:(—0.76i0.08) MeV, atvs=m,

» Comparison with previous results which only included effects
of hard photons but neglect rad. corrections [p.Singer, PR (1963) ]

Al [7272( )

Ar[ﬂ'ﬂ'(]/)] = (049 T 058) I\/IeV Alemany, Davier, Hocker (1998)
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Isospin Breaking corrections
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s-dependent IB

M. Davier et al, arXiv:0906.5443 [hep-ph]

1

IB corrections in |F(s)/F_(s)|*
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Comparison of ee vs. IB corrected 1t data

Z. Zhang, EPS 2009

Old (Davier-Hoecker-Zhang 05) New (arXiv:0906.5443)
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Relative normalization and shape in better agreement than before
(Davier-Eidelman-Hocker-Zhang 2003).
Small deviations remain above m 2 (large deviations for KLOE data)
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IB Corrections in Ag 29 -9(x)

Davier et al arXiv:0906.5443 [hep-ph]

Aaﬂa’d’LO [, 7] (10_10)

Source GS model KS model
SEw —12.21 &£ 0.15
GeEM —1.92 4+ 0.90
FSR +4.67 4 0.47
p—w interference +2.80+0.19 +2.80+0.15
m 4+ — m o effect on o —7.88
my.+ —m o effect on I', +4.09 +4.02
Mt — M0 0.201034 0.11%1
Ty, electrom. decays —5.91 £ 0.59 —6.394 0.64

—16.07 4+ 1.22 —16.70 £ 1.23
Total —16.07 £ 1.85

OLD
DEHZ(03)

-12.1+0.3
-1.0

Adding FSR to DEHZ (03), net change becomes - 6.94 x 10-10
= Closer predictions for a "0, from e+e- and t data
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BR prediction based on IB corrected e+e- data
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Comments, conclusions

e« Recent progress in calculation of IB corrections :

» Long-distance radiative corrections to t—>nmnv
» Width difference of p™—p" mesons

¢ Reduced discrepancies (better agreement with
CVC) between:

» Weak & em pion form factors,

»Predictions for (g-2),, from e*e” and t (M. Davier, next talk)
» Prediction for B_(nn) from e*e- data and direct
measurements

N

Most important changes induced by p*—p® width

difference. B in pion FF’s for s > m_ still remains.
G ;?—J




Backup slides



IB In 4t channel (czyz kihn, wapienik 2008)

IB corrections applied: Sg,, and phase space

. T~ — 7 37 %, T — 2w taly,
0.25 q T T T T T = ) ! l. .l

0.2 ALEPH ----4---- . 'L: : :
i i ! Fii "L a 0.6 =  BaBar ( + [s08pIn ) ----a-—-- s o e

BaBar ( + lsospin ) -- -+ — -

0,15 = 0.5 CLEQ) -- - oo o 7o
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No IB observed within present accuracy
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A o= I [Pi—miﬂo (Y)] - [PO—)TE+TE—(’Y)] Flores, GLC, Toledo
—0.08 MeV (TC'Y, ny, |+|_’ ") PRD 76,(2007)

P P

L . _[(36t24)Mev,  KLOEGS
"/ ](-0.76+0.07) MeV, This calc.

For Ey > 50 MeV

| (po — 7z+7r_7/)
rtheo(po N 7Z'+7Z'_}/)

=0.86+0.14
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Comparison of radiative branching ratios:

ApEF(p—>Tmy)/ ['(p—>nn)

S63 =P. Singer, PR 130 (1963)
Ours = F. Flores-Baez, GLC, G. Toledo, PRD76, (2007)

E""(MeV) A ,(S63) A ,(Ours) A (S63) A (Ours) BRx10°
15 23.0 23.0 8.3 8.2
30 16.0 16.0 5.1 5.8
45 12.0 12.0 3.7 4.5
60 9.7 9.9 3.0 3.7
105 5.3 5.8 1.6 2.3
—

Small differences due to
Interference w/ p*—>7nto

[ 7oy
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IB in p*—p" masses:

Physical masses (zero of real part of the pole propagator)
measured by KLOE [Phys . Lett. B561, 55 (2003) ] give:

m[‘j_']ys - m/fﬁ,‘ys = (-0.4+0.9) MeV

IB in p meson masses:

phys loops
m- _m0+&np+ A /NN

phys loops y—p mixing
M =M+ &npo + &npo

om’,” "9 = 3r(p° - e*e ) /(2a) =1.45 MeV

Masses entering pion FF are M =M, + &n,looops

‘ m.-m,=(1.0£0.9) MeV
p p
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