
Some Information from Energy 
Correlators

Xuan Liu
2026.7.30

arXiv: 2506.09119 by Moult, Ian and Zhu, Hua Xing



Energy Correlator 
    The energy correlators is defined as the joint probability of simultaneously discovering energy �(��) 
at the detector (�1, �2, . . . , ��).

where � makes the vacuum excited at (� = 0, �� = 0), such as the virtual photons in �−�+ → �∗ → �. 
Energy flow �(��) is defined as a light-ray operator: 



Collinear limit 
In QCD Energy-Energy Correlator is given by:

when the angle is small, then consider that � → � + �

so ��� ≈ ��，we can use light-ray OPE solve it

light-ray



Back-to-Back limit

When χ → �,   we have

Transverse momentum between two jet is defined as  

a example: �+�− → ��  there is gluon radiation

Sum up the amplitudes emitted by any number of gluons (Wlison line)



Energy Correlator in QCD phase structure

Hard scattering, jet splitting, soft radiation, 
hadronization (QCD phase transition)

Two methods from UV to IR



Massive quark

When the angle is small, the center of the jet can 
be approximated as �12



EEC in Heavy ion collision
� + � → ��� → ���

So the high-energy partons generated by hard scattering 
will pass through the medium, causing energy lossing

The redistribution of energy in angle causes deformation 
of EEC



Energy Loss
Heavy quark`s energy loss in SYM. arXiv: 0605158 In non-conformal holography. arXiv:1507.06556



EEC in holography
When considering inserting � into a Ad�5 spacetime with the boundary condition �(�⊥, � = 0) = �2

The introduction of A(z) causes a scalar field to appear in the bulk

E-L equation

Perturbation makes the Einstein tensor � and the stress-energy tensor � as

Then,we have



EEC in holography
The excitation operator � is also a scalar field in bulk

we can set the field as

Then



EEC in holography
we have

When ���(2�(�)) = 1/�2, �� = �
4�

, where q is the total energry




