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The Chew-Fraustri plot in high energy QCD
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Detector operators

Measurement of energy/charge flow
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Detector operator

matching
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DGLAP trajectory
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One-point energy correlator
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For recent application of one-point correlator:
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To obtain the anomalous dimension,
| compute vacuum matrix element:
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Signal of intersection
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The origin of J.=-2 singularity

At J =-2, sensitive to soft gluon emission
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The BFKL detector

soft factor
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Full mixing structure
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Level repulsion in QCD

characteristic equation:
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Square root corrections in a, by level recombination
Previously computed in QCD by resummation
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Going beyond one loop

Why do we call the horizontal trajectory BFKL detector?
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Two-loop calculation
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NLO color-color correlator

contains both coll. and b2b div.

real-virtual double real
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Two-loop calculation
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An example of nf contribution
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My collaborators can do it, but | decided to give # Gemini a try
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An example of nf contribution
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The Wilson-Fisher fixed point

extracted as rapidity
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BFKL eigenvalue at NLO

5(7)=—{(13—1—§%)2(x2(7) () + 41— ))—(g—g—gﬁ)x(v)

- m?cos(my) np\ 24 3y(1—7)
—6¢(3) - sin?(m7)(1 — 27) (3 " (1 | ) (3 —2v)(1+ 27))

3

—'(y) = "1 =) — =

e (14

The function ¢(v) is

o(y) = — /01 dz (:C’Y—l + x‘”) /1 Cit In(1 —1¢)

1—|—£E T

2 1 — )2
(n+7) (n+1-7) Fadin, Lipatov, 1998

Reproduced with a Loops + Legs = 5 detector operator calculation
No additional diagonalization needed
Pure 1/€ pole, no rapidity regularization needed on the detector side
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Conclusion

Detector operators and correlators have provide new insight to QCD, collider
experiments, and quantum field theory in general

Phenomena of level repulsion in perturbative QCD: new way to compute
multiplicity distribution

The BFKL operator can be related to BFKL kernel for high energy scattering
through Wilson-Fisher fixed point. A hew approach to compute BFKL.

Higher loop (NNLO BFKL)? More legs (Multi-Reggion exchange)?

Other trajectories in the Chew-Fraustri plot? Relation to factorization and its
breaking?
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