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What is an energy correlator?
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What is an energy correlator?

1:
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What this corresponds to?

Stress tensorWorking time of detector



Are they interesting?
1: Phenomenological applications (e.g. old but very active story in QCD)

2: Understanding CFTs (light-ray operators)

3: Understanding QFTs (null energy conditions, positivity theorems, causality, …) 

5: Understanding quantum gravity ?

4: Understanding QFTs in non-vacuum states (e.g. heavy states) 



Are they interesting in gravity?

QFTs

CFTs

Gravity

Local observables Asymptotic observables Energy correlators



How to compute EC in gravity?

Free propagator

Detector vertex (universal)

“Form factor”

If:



How to compute EC in gravity?

To compute the perturbative square S-matrix elements one can use e.g. 
double copies



How to compute EC in gravity?

Perturbation theory is:

Therefore



Example 1-pt function



Example 1-pt function
Both the terms before do not include “loops” (momenta integration), but the 
next term requires an integration:

Simplifications arise in collinear limits…



Scalar minimally coupled with (EH) gravity

N2 = 4 (p1 ⋅ p2)2 − m4

𝔤μν = ημν+κhμν



Scalar minimally coupled with (EH) gravity
We need to construct the coupling   15 cubic diagramsΦΦ → hhh ⇒



Scalar minimally coupled with (EH) gravity

Calculations…

We need to construct the coupling   15 cubic diagramsΦΦ → hhh ⇒



Scalar minimally coupled with (EH) gravity



Scalar minimally coupled with (EH) gravity
Collinear limit (massless) θ → 0

Finite correlator in this limit!!

Different from Gauge theories 
( ), but in agreement with 
amplitude factorization
∼ θ−1



Scalar minimally coupled with (EH) gravity
Back to back (massless) θ → π

Pole in this limit!!

Different from Gauge theories 
(double log governed by cusp 
anomalous dimension), but in 
agreement with amplitude 
factorization



Conclusion and future
We have perturbative setting for energy correlators in PQG and first example 

What’s next?

This is only my (personal) selection…




