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SUMMARY

The unrelativistic quantum electrodynamics of heavy particles with extended

charge (radius a) is formulated in momentum space and in the Schrodinger
representation, neglecting radiation recoil. After elimination of the longitudinal
field and a trivial Bloch-Nordsieck transformation, the kinetic energy

|^o(Pn-^W)2 («=e = l

still contains a field independent term and a term quadratic in the field. For

infinite separation of all particles, the first term reduces to 2j*n/2m ^ *ne

mass is renormalized according to

m = Too + (4/3) -Ecml (jBcou1 = Coulomb self energy)

where the electromagnetic mass (ij3)-Ecml is the same as in the classical theory
of the electron. The quadratic term describes the interaction with the photon
field and yields an additional self energy as well as forces between the part¬
icles. From the r~3 dependence of the two body force, it follows that Coulomb's

law remains Unmodified for large separation (r '^>a), so that there is no charge
renormalization at all and for the coupling constant rc = e^jQnm there remains

only the mass renormalization which is effected according to
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For rc> a (re0< 0) a pathological term, which prevents the definition of the

photon vacuum, appears in the Hamiltonian. Without this term, however,
the renormalized expression for the two body potential

W(r)=-—-{
8n r3

retains physical meaning. The same is true of the renormalized scattering
cross-section; in particular, one obtains the classical Thomson formula (with
damping) in the limiting case of a single point electron (a -> 0). A generalized
transformation to principal axes is developped to treat the scattering problem.


