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Figure 7. Handling of the spatial tensor indices.

(b) Polynomial integrals over the whole real line (6.24) vanish in (6.21).

We next consider integrals over the half line,

ˆ ∞
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(
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)

dα . (6.25)

Knowing that the integral over the whole real line vanishes, our task is to handle Heaviside
functions Θ(α) or Θ(−α) in the integrand. Using (6.23), we can rewrite these Heaviside functions
as the characteristic function of the inner mass shell in the argument of K̂,
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.

We analyze the effect of this characteristic function for different choices of the tensor indices.
If i = 0 and j = 0, the distribution (6.22) simplifies to (6.16) for p = 2 as depicted on the right of
Figure 3. Multiplying by the characteristic function of the inner mass shell gives a distribution
which is constant inside the upper and lower mass cones and vanishes otherwise. In position
space, this distribution is causal and is again supported on the light cone. If one or both tensor
indices are spatial, the resulting distributions K̂(p) are shown in Figure 7. Multiplying by the
characteristic function of the inner mass shell gives zero. We conclude that for any choice of the
tensor indices i and j, the distribution Θ(p2) K̂(p) is supported on the light cone. Therefore, we
can argue just as after (6.24) (this will again be discussed in Remark 9.1 in Section 9), leading
us to the following assumption:

(c) Polynomial integrals over the half line (6.25) vanish in (6.21).

Using the above assumptions (a)–(c), we can simplify (6.21) to the condition
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Evaluating the remaining compact line integrals gives the following result:

Theorem 6.5. Under the above assumptions (a)–(c), the relation (6.20) holds for the contri-
butions involving no logarithms as computed in Proposition 6.4.


