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Testing the Standard Model at the precision frontier:
the anomalous magnetic moment of the muon
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Collaboration

Abstract content
The anomalous magnetic moment of the muon $(g-2)\muisoneofthemostpreciselymeasuredquantitiesinparticlephysics(0.54 ppm).T hereisalong−
standingdiscrepancyof3−4standarddeviationsbetweenthedirectmeasurementof(g-2)\muanditstheoreticalevaluation.T histheoreticalpredictionissubdividedintothreecontributions :
QED, weakandhadronic.T heQEDandweakpartscanbedeterminedinperturbativeapproacheswithveryhighprecision.T hus, thehadronicuncertaintydominatesthetotaltheoreticaluncertainty.W ithinthehadronicuncertainty, thelargestcontributionstemsfromthevacuumpolarizationterm, whichcanbeevaluatedwiththemeasurementoftheinclusivehadroniccrosssectionineˆ+eˆ-
$ annihilation. The second largest contribution to the hadronic uncertainty stems from the so-called
Light-by-Light amplitudes. They have to be evaluated via theoretical models. These models require
transition form factor measurements as input. Existing and future measurements of the relevant
hadronic cross sections and transition form factors are presented.
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