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Energy Correlators
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Energy Correlators

Oy— g, fixed order

21
© y — ©, TMD soft, ~ ealn 7o~ 2ONP

0 Apcp < Oy < Q, Collinear, ~ g~1+713l

O Oy S Apcpr phase transition, ?




N ON- Pe rtu rbative AS peCtS XL, Vogelsang, Yuan, Zhu, 2410.16371

+ ,— +,—
e’ e e’ e
1 —:1 1 :
— Q =18.24 GeV — Q =600 GeV :
_ — Q=27.36 GeV — Q =1000 GeV
0.1005— ‘ Q = 91.2 GeV R Q = 5000 GeV A —50.100 0.1005—
= _ — Q =300 GeV o« OPAL data A = f ‘
&_J) 0.010 “ +0.010 LL_u) 0.010 |- .
LL] 1 L -
.\
0.001 =~ | —:0.0()l 0.001 - |
10_4010' T os 0 s 20T Tas a0l 10 % T "imllo R
X oxQ

O Uncorrelated distribution in the deep NP regime, d2./d cos @ ~ const.
O y — 0 peaks almost position at the same Oy —probing the same NP scale A,

O y — 0 peaks rise more dramatically < collinear vs pert. Sudakov
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EEC(x)
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O Universal behavior in the near side region — probing the
same NP physics
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ALEPH e'e, Vs = 91.2 GeV, Work-in-progress
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A TMD Model in the Small y Regime

//\S n=-Znm, /
—

/

/

O TMD Fragmentation function is an (semi)-inclusive
object

O EEC needs to now 2 hadrons, likely to be modeled by a
di-hadron fragmentation, less known...
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A TMD Model in the Small y Regime
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A TMD Model in the Small y Regime

O Pick an arbitrary hadron h
with momentum fraction z

O Model all transverse ~

kinematics w.r.t h, with some /

soft quanta

O The transverse momentum of

an arbitrary collinear line
follows the transverse
momentum distribution of the
soft quanta

O Assuming the soft quanta are
emitted identically and un-
correlatedly
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A TMD Model in the Small y Regime
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A TMD Model in the Small y Regime
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A TMD Model in the Small y Regime

EEC(y) = Ejc : [dzzdh(z) Jdb bJy(cE; vb)e ~>nelOH) %

81 2 _g_z b RE; g
= E2 3N)(Jdb bJy(cE; yb)e 2b SR /
b g g1 9) ‘ '100
50

C, N/ 819 829 //t()/ b*

'19900 -50 2 50 100

14 XL, Vogelsang, Yuan, Zhu, 2410.16371



A TMD Model in the Small y Regime
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c,N, g,,2, 1y, D+, 6 parameters!! Too many!!

4 parameters have already been determined, by SIDIS. sun, isaacson, Yuan, and Yuan, 2018

Only 2 free parameters left, overall normalization and position, can be

soley determined by picking just one energy input
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A TMD Model in the Small y Regime

EEC from quark Jet
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A TMD Model in the Small y Regime

EEC from gluon Jet
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FEC(R,)

FEC(R,)

A TMD Model in the Small X Reglme
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A TMD Model in the Small y

O ALICE used different normalization.

O Re-determine N, but fix other para.

O Gluon and quark jet fraction
unknown in their measurements

O Correct Q scaling, good agreement
with ALICE

FEC(R,)
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A TMD Model in the Small y Regime

O Go beyond EEC

EaEb C
E3C(y) = — ~—dod(y — max(0,, 0, Oy.))
0]
2
a a a Eb
2
Model prediction:
x cEEC(y) x cEEC(y) x y*
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A TMD Model in the Small y Regime

O Go beyond EEC
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A TMD Model in the Small y Regime

O Go beyond EEC
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A TMD Model in the Small y Regime

O Go beyond EEC
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A TMD Model in the Small y Regime

F3C(R,)/EEC(R,)
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A TMD Model in the Small y Regime
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Conclusions

O Suggest a connection between the NP physics in the near
side Energy Correlator and NP TMD

O Agree with Pythia/LHC data across several orders of
magnitude in the input energy

O Deeper understanding?
O Should be applicable to NEEC, di-hadron fragmentation

O This in turn may indicate the possibility of understanding
TMD physics using formal field theoretical tools
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