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Appendix D

Template Normalization

The projection between two shapes FX and FY is determined via the dot product

FX · FY ≡
∫

∆k

dx2dx3FX(x2, x3)FY (x2, x3)x4
2x

4
3, (D.1)

first introduced by Babich et al. (2004a). This was recently revised and replaced with the
improved dot product (eq. (5.16)) by Fergusson & Shellard (2009). Although this revised ‘cor-
relator’ improves the results compared to the observed 2-dimensional projected dot products,
in the case of scale-invariance the differences are marginal. The limits of integration are given
by the triangle domain, i.e.,

∑~ki = 0, which corresponds to 0 ≤ x2 ≤ 1 and 1− x2 ≤ x3 ≤ 1.
One can then define a cosine between two different shapes to ‘measure’ how similar two shapes
with different comoving momenta are

cos(FX , FY ) ≡ FX · FY
(FX · FX)1/2(FY · FY )1/2

. (D.2)

In previous work we calculated the normalization factors Flocal ·Flocal = 176.5 and Feq ·Feq =
7.9. The normalization of the newly proposed orthogonal template Fort ·Fort = 13.8. Note that
the normalization of the local template is actually infinite if one integrates over the full triangle
domain. This is because most of the signal comes from scales k → 0, which corresponds to
perturbations with an infinite physical length scale. These are not observable in the CMB and
therefore one truncates the limit of integration such that only observable scales are included,
which we take to be x2 > 0.001, as this is the ratio between the smallest and largest observable
scales.
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