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the interaction (1), along with any other interactions between the SM and hidden sectors.

Let us define the two-point function of O in the limit Λ→∞ to be

G
(0)
O

(q) ≡ lim
Λ→∞

GO(q; Λ) (5)

The difference between this function and the full two-point function includes terms such as

GO(q; Λ) = G
(0)
O

(q) + iG
(0)
O

(q)2 1

Λ2δ

�
d

4
k

(2π)4
< 0|ψB(k)ψA(q − k)ψB(−k)ψA(k − q)|0 > + . . .

(6)

as shown in Fig. 1. This particular type of correction sums as usual into a geometric series

GO(q; Λ) =
G

(0)
O

(q)

1−G
(0)
O

(q)Σ(q)− . . .

(7)

where

Σ(q) =
i

Λ2δ

�
d

4
k

(2π)4
< 0|ψB(k)ψA(q − k)ψB(−k)ψA(k − q)|0 > + . . . (8)

as in Fig. 1. Other processes that connect the two sectors will also contribute to the full

two-point function.

FIG. 1: The full two point function for O (filled line) differs from the conformal two-point function

(unfilled line) by loops of standard model particles; these can be resummed as usual into a geometric

series.

Suppose we demand that the full two-point function GO(q; Λ) does not differ much from

its Λ→∞ limit G
(0)
O

(q) — that is, that the interaction with the SM sector does not strongly

alter the hidden sector in the energy regime of interest. (In particular, if the hidden sector


