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DEVELOP NONPERTURBATIVE METHOD (— QCD)

X Regularize and renormalize
X Find induced operators

X Preserve symmetries

YOX Include Pauli-Villars fields
OX Add counterterms



TURTHER ~NONPERTURBATIVE CALCULATION. OF THE ELECTRONS
MAGNETIC ~ MOMENT

“A nonperturbative calculation of the electron’s magnetic moment”
S.J.Brodsky, V.A.Franke, J.R.Hiller, G.McCartor, S.A.Paston, E.V.Prokhvatilov

Y Extend the nonperturbative calculation of the electron’s magnetic moment (light-cone
quantization in Feynman gauge, (3+1)-dimensions, Pauli-Villars reqularization)

MO Tnclude states:

One electron; one electron — one photon; one electron — two photons;
two electrons and one positron states




WHY?

"X Testing the improvement in answer

MO Expect to receive the next order contribution to the anomalous
electron s magnetic moment — Sommerfield-Petermann term (v term)

X Expansion methodology (include electron-positron loop)

X Further test of singularity prescription

Y Develop numerical procedures of solving coupled integral equations
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THE EQUATION FOR TWO-PARTICLE AMPLITUDES ONLY:
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THE EQUATION FOR TWO-PARTICLE AMPLITUDES ONLY:
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CURRENILY

X Numerical solution (first without electron-positron loop)

XX Discretization via Gauss-Legendre quadrature
O Numerical integration of the singular Kernel
XX Solving matrix eigenvalue problem by applying the Lanczos diagonalization method

NEXT STEP

Y Adding electron positron loop — better a nonperturbative approximation to QED
XX Further extension of the method
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EXTENSION. OF THE METHOD

X Currently

TOXC 1 PV electron, 1 PV photon
O PV electron mass — 00
YOI Answer is regularized by PV photon mass

Y PV electron breaks gauge invariance
X PV electron mass — OO restores gauge invariance

"X Only PV electron requlates loop
" Need new methodology

MM Counterterms ?
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