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Outline

¢ Energy Correlators and Jet Substructures
¢ Fragmentation to a jet (FFJ) in the large z limit
¢ Energy Correlators and FFJ

¢ An application to e+e- annihilation



Energy Correlators

ee a ECLE 2
EEC(z) :Z/dg 2*’)“( Q2b5<z—sin %)
a,b

[Basham, Brown, Ellis, Love, PRL, 1978]

¢ Properties: IR safe; Friendly to Perturbative Calculation
and Experimental Measurements
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EEC and Jet Substructure

Back-to-Back limit: related to TMD Fragmentation:




N-Point Energy Correlators (ENC)

Collinear Limit:
Related to Inclusive Fragmentation Function to a Jet (FFJ).

N detectors




Fragmentation to a Jet (FFJ)
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FFJ In the large z limit

¢ Quark to quark Jet:
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[LD, Kim, Leibovich, PRD 95, 074003 (2017)



FFJ In the large z limit

¢ Quark to quark Jet:
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+ There are two logs: log[EJR], log[EJR(1-z)]

[LD, Kim, Leibovich, PRD 95, 074003 (2017)



FFJ In the large z limit

¢ Quark to quark Jet: - .

(
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+ There are two logs: log[EJR], log[EJR(1-z)]
¢ Inthe large zIlimit, (1-z) « 1, 1-z ~ O(n)

¢ Collinear-Soft (CS) mode pcs ~Eun(1,R2, R).
+ CS at the boundary: p(;/pj;; ~ R?

¢ Factorize collinear and cs interactions to
resum both logarithms

[LD, Kim, Leibovich, PRD 95, 074003 (2017)



FFJ in the large z limit

¢ Inthe large zlimit, (1-z) « 1, 1-z ~ O(n)
DJq/CI(Z —> l,ﬂ, EJR,, (1 — Z)EJR,)
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N-Point Energy Correlators (ENC)

Collinear limit: S

N detectors
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Related to Inclusive Jet Fragmentation Function.



N-point Energy Correlator (ENC)

¢ N-point Energy Correlator at z; :
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¢ ENC cumulant to jet radius R:
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ENC and FFJ

[LD, Kim, Leibovich, arXiv:2410.11614] 11



ENC and FFJ

do (R)
{dz}n
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ENC and FFJ

do (R)
ldz}n
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ENC and FFJ
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ENC and FFJ
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ENC and FFJ
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Large N-point Limit

¢ [arge N-point limit also means large x limit
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Large N-point Limit

¢ [arge N-point limit also means large x limit
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Large N-point Limit

¢ Resummation small R and large N
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ete”™ = 2jets
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ete” — 2jets (NLL)

Light Quark N=7

0 = 600 GeV

Bottom Quark
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Scales: B=\/(ER?+m> =B u=BIN

Ditferences between light and heavy quark: small R region

[LD, Kim, Leibovich, arXiv:2410.11614] 16



Summary

¢ In the Collinear Limit:
¢ N-point EEC cumulant is related to moments of FFJ
¢ Large-N point EEC corresponds to the large z limit of FFJ

¢ Factorization Theorems of FFJ can be applied to EEC
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