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RENORMALIZING THE ENERGY-MOMENTUM TENSOR

C. CALLAN

Institute for Advanced Swudy, Princeton, N.J., USA,

§. COLEMAN

Harvard University, Cambridge, Mass., USA,

R. TJACKIW
MIT, Cambridge, Mass., USA.

{Presented by R. Jackiw)

Contrary to common belief, the matrix elements of the arergy-
momentum tensor are not in general finite in renormalized perturbation
theory,regardless whether this tensor is evaluated from the canonical

formula
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or from the symmetric formula of Belinfante, It is shown that for all re-
normalizable theories it is possible to add to 6" an additional term, which
does not destroy the symmetries and conservation properties of 'latd . which
does not contribute to the Poincaré generators, but which removes the
divergences in renormalized perturbation theory, thus yielding a finite
energy-momentum tensor. For example, for the scalar ),q,4 theory, the

addition is proportional to (8% 8" - ] g,uv) cp2

v _ . .
The modified tensor 6*” has the additional interesting property that
in terms of it the dilation and conformal currents DX and Kuv , respectively,

have the simple form
pH=x ¢*
v

v

K* = x2 oMV _ oy X g
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It is noted that in all renormalizable theories dilation invariance
implies conformal invariance, while for arbitrary the ories a condition is

exhibited which is necessary and sufficient for dilation symmetry to imply

conformal symmetry 1. 2).
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