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PHYSICAL HEVIEW 1) VOLUME 10, NUMBER B8 15 OCTOBER 19

Confinement of quarks*

Kenneth G. Wilson

Laboratory of Nuclear Studies, Cornell University, Ithaca, New York 14850
(Received 12 June 1974)

A mechanism for total confinement of quarks, similar to that of Schwinger, is defined which requires
the existence of Abelian or non-Abelian gauge fields. It is shown how to quantize a gauge field theory
on a discrete lattice in Euclidean space-time, preserving exact gauge invariance and treating the gauge
fields as angular variables (which makes a gauge-fixing term unnecessary). The lattice gauge theory has
a computable strong-coupling limit; in this limit the binding mechanism applies and there are no frec
quarks. There is unfortunately no Lorentz {(or Euclidean) invariance in the strong-coupling limit. The

K G W‘I strong-coupling expansion involves sums over all quark paths and sums over all surfaces {on the lattice)
’ . I Son joining quark paths. This structure is reminiscent of relativistic string models of hadrons.
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Lattice Calculation of the Lowest-Order Hadronic Contribution
to the Muon Anomalous Magnetic Moment

T. Blum

RIKEN BNL Research Center, Brookhaven National Laboratory, Upton, New York 11973, USA
(Received 18 December 2002; published 30 July 2003)

We present a quenched lattice calculation of the lowest order [@(a?)] hadronic contribution to the
anomalous magnetic moment of the muon which arises from the hadronic vacuum polarization. A
general method is presented for computing entirely in Euclidean space, obviating the need for the usual
dispersive treatment which relies on experimental data for e” ¢~ annihilation to hadrons. While the
result 1s not yet of comparable precision to those state-of-the-art calculations, systematic improvement
of the quenched lattice computation to this level 1s straightforward and well within the reach of present
computers. Including the effects of dynamical quarks 1s conceptually trivial; the computer resources

required are not.
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BT 1% = FEhANb@BAIERNRE = QCD & @waifsE . #HGKE B LA G

£ : Flavor Lattice Averaging Group X4.LT Particle Data Group
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