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Á Anomalous magnetic Moment:

Á 0.5 ppm accuracy in experiment and theory

Á Theory: (11659182.04 ± 3.65)× 10-10

(Phys. Rev. D79 (2018) 114025)

Á Exp. (BNL): (11659208.9 ± 6.3)× 10-10

(Phys. Rev. D73 (2006) 072003)

Á Discrepancy between SM prediction and 

experiment observed

Á New measurement at FermiLab and J-PARC

Á SM prediction needs to be improved

Motivation ðMuon Anomalous Magnetic Moment

Keshavarzi, Nomura, Teubner Phys.Rev. D79 (2018) 114025
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Increase precision of 

Hadronic contributions limit SM prediction!

Á Fix parameters with experimental input

Á Hadronic Vacuum Polarization:

Á Related to hadronic R value

Á Hadronic Light-by-Light scattering

Á Largest relative uncertainty

Á Depends on knowledge of hadrons 

coupling to photons

Standard model contribution aµ x 1011

QED 116 584 718.971(0.075)

EW 153.6 (1.0)

Strong

HVP - LO 6894.6 (32.5)

HLbL- LO 103.4 (28.8)

Phys. Rev. D 97, (2018) 036001 Phys.Rev. D88 (2013) 053005 Jegerlehner, arXiv:1711.06089 [hep-ph]

Hadonic Vacuum Polarization 

(HVP)

Hadronic Light-by-Light scattering 

(HLbL)



Counting Scheme: (de Rafael, Phys.Lett.B322, 239, 1994)

Dominant processes are

Á Pseudo scalar meson exchange

Á Meson loop contribution

Relevant Processes and Energies for H LbL
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Contribution of neutral pion by 3D integral over Formfactor and weight functions:
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Relevant Energies:

0.25 GeVï1.25 GeV



Time-like Transition Form Factors:

Á Dalitz decay:

Á Radiative production:

Space-like Transition Form Factors:

Á Two-Photon scattering:

How to Measure Transition Form Factors
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A2 at MAMI
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Á Mainzer Mikrotron

Á (Un)polarized electron beam

Á Quasi continuous (100% duty factor) and 

very stable beam

Á Linacand 3 RTMs  Ÿ 885 MeV

ÁHDSM (MAMI C) Ÿ 1604 MeV



A2 at MAMI
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Glasgow Photon Tagger + End Point Tagger: radiator + electronŸ bremsstrahlung photons



A2 at MAMI
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Á Crystal Ball ïTAPS setup

Á Photon Beam: Energies up to 1580 MeV

Crystal Ball:
Á 672 NaICrystals
Á 24 PID paddles
Á 2 Multiwire proportional chambers

TwoArms Photon Spectrometer(TAPS):
Á 366 BaF2 and 72 PbWO4 crystals
Á Veto Paddles

Targets:
Á Cryogen: LH2, LD2, 

3He, 4He
Á Solid:  C, Al, PbΣ Χ
Á PolarizedTargets Optional



BESIII at BEPCII
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Á Operated at BEPCII electron-positron collider:

Á Design luminosity achieved

Data taking for:

Á Charmonium spectroscopy and charm physics

Á Light hadron spectroscopy

Á R - and Ű-mass-scan

at


