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Motivation: (g − 2)µ
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(g − 2)SMµ = 11659180.2 ± 4.2(had) ± 2.6(L− L) ± 0.2

(g − 2)expµ = 11659208.9 ± 5.4 ± 3.3

EXP − SM = 28.7 ± 8.0

M. Davier, A. Hoecker, B. Malaescu, Z. Zhang, Eur. Phys. J.C71 (2011)

1515.

Muon g-2 Collaboration (G.W. Bennett et al.), Phys. Rev. D 73, 072003

(2006) [hep-ex/0602035].



(g − 2)µ and SUSY
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P. von Weitershausen, M. Schafer, H. Stockinger-Kim and D. Stockinger, Phys.Rev. D81 (2010) 093004



B. Lee Roberts, PHIPSI09
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(g − 2)µ
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(g − 2)µ
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αQED(M2
Z)
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M. Davier, A. Hoecker, B. Malaescu, Z. Zhang, Eur. Phys. J. C71 (2011) 1515.



anatomy of (g − 2)µ
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A. Höcker, Tau 2010, Manchester

aSMµ = a
QED
µ + ahadµ + aweakµ

a
QED
µ = 116 584 718.09 (0.14 + 0.04α) × 10−11

aweakµ = 152 (1 + 2) × 10−11

ahad HOµ = −98 (1 + 0.3) × 10−11

ahad LOµ = 6 914 (42 + 14 + 7) × 10−11

ahad LbLµ = 105 (26) × 10−11

atot SMµ = 116 591 793 (51) × 10−11



anatomy of (g − 2)µ
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ahadµ = a
had,LO
µ + a

had,HO
µ + a

had,LBL
µ



The reason we need R(s)
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a
had,LO
µ = α2

3π2

∫∞
m2
π

ds
s K(s) R(s)

R(s) =
σ(e+e−→hadrons)

σpoint

One has to measure :

σ(e+e− → hadrons)



R from scan

H. Czyż, IF, UŚ, Katowice, γ∗ − γ∗, B-factories, (g− 2)µ 12



THE RADIATIVE RETURN METHOD
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dσ(e+e− → hadrons + γ(ISR)) =

H(Q2, θγ) dσ(e
+e− → hadrons)(s = Q2)

◮ measurement of R(s) over the full range

of energies, from threshold up to
√
s

◮ large luminosities of factories compensate

α/π from photon radiation

◮ radiative corrections essential (NLO,...)

High precision measurement of the hadronic cross-section

at meson-factories



PHIPSI 2011 - A. Hafner
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BaBar - ISR
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M. Davier, A. Hoecker, B. Malaescu, Z. Zhang, Eur. Phys. J. C71 (2011) 1515.



PHIPSI 2011 - T. Teubner
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Why the error is so big?
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M. Davier, A. Hoecker, B. Malaescu, Z. Zhang, Eur. Phys. J. C71 (2011) 1515.



Why the error is so big?
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M. Davier, A. Hoecker, B. Malaescu, Z. Zhang, Eur. Phys. J. C71 (2011) 1515.



EPS Conference 2011 - G. Venanzoni
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EPS Conference 2011 - G. Venanzoni
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BES III
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already 108 ψ(2S)
and 2 · 108 J/ψ

√
s = 2 − 5 GeV



Lattice
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a
had,Latt
µ,Nf=2 = 5.72 (0.16) × 10−8

a
had,exp
µ,Nf=2 = 5.66 (0.05) × 10−8

X. Feng, K. Jansen, M. Petschlies , D. Renner, ArXive:1112.4946



LbL
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No direct relation to data



Andreas Nyffeler, Seattle 2011
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Kirill Melnikov, Seattle 2011
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Photon-photon interactions
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LO amplitude
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π0
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η
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η′
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EKHARA MC generator
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1.0:
e+e− → π+π−e+e−
• background to e+e− → π+π−γ

• Henryk Czyż, Elżbieta Nowak-Kubat,

Phys. Lett. B 634, 493 (2006),

2.0: e+e− → π0e+e−
• Henryk Czyż, Sergiy Ivashyn,

Com.Phys.Commun. 182 (2011) 1338
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+ A. Korchin, O. Shekhovtsova ➚

EKHARA 2.1: π+π−, π0,

η, η′

Q

p1

p2

q1

q2 Q

p1

p2

q1

q2

• Modular structure

• radiative correction to be included soon

http://prac.us.edu.pl/~ ekhara/



Perspectives - KLOE2
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D. Babusci, H. Czyż, F. Gonnella, S. Ivashyn, M. Mascolo, R. Messi, D.

Moricciani, A. Nyffeler, G. Venanzoni, arXiv:1109.2461



BES-III, π0

H. Czyż, IF, UŚ, Katowice, γ∗ − γ∗, B-factories, (g− 2)µ 33



Summary and perspectives
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• slow but continuous progress observed

in quest for precision in (g − 2)µ

• serious challenges in the forthcoming years

radiative corrections, form factors modelling ...

• promising perspectives of new measurements

at KLOE2, BES-III, VEPP2000

• hoping that at superB the ISR and γ∗ − γ∗

physics will attract more attention than at BELLE


