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Motivation

A Two-particle(rigger and associated particles) correlation phenomenon.
ASimilar to Amountain ridge. 0
structure A Provide insight into particle production.

J
Heavy-lon collisions # Explained well by QGP # Small systems & High-multiplicity

(such as pp and p-Pb collisions)

N )\
> . : :
[ Insufficient density and temperature in small systems.
\ A . o
A\

(such as PbPb and AuAu collisions) (hydrodynamic models)

Therefore, the hydrodynamic models are still controversial.

(;Momentum Kick Model (MKM)

can explain the near-side long-range ridge structure in small systems.
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Momentum Kick Model

How explain the ridge structure?
Kinematic process

High-energy collisions Jet-Parton collisions

Collective motion of Parton momentum
kicked partons distribution

LA
%Kick
./0/0:.'
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Initial parton

Formalism

for the MKM

Final parton Collective motion of

momentum distribution momentum distribution kicked partons

J¢% S
LAY -
././ Detector

- A

F(n Fecore%)
O parameterize
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“Lorentz invariant ensuring factor “Survival factor reaching the detector

Average momentum transfer The average number of kicked partons
dJacobian

¢ al.and ;) areimportant parameters in this topic.
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Formalism

for the multiplicity dependence

The average number
of kicked partons

Glauber model Multiplicity

m

ol SO

YA Y

Thickness function.

“Jet production probability.
Jet attenuation factor.

OrJet-Parton cross-section.
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Formalism

for the multiplicity dependence

l The impact parameter plays a role of a pipeline between 2 ;and (&
\ ( ( S

b

Impact parameter

% N

Thickness function.

“Jet production probability.
Jet attenuation factor.

OrJet—Parton cross-section.
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Formalism

for the multiplicity dependence

The matching result between 4 - and he average number

Glauber model of kicked partons

\II 7

Qttee

Thickness function.

t production probability.
t attenuation factor.

t-Parton cross-section.
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Application results

CMS dataat+i p of e Yor pp collisions

Red circles © CMS data.
Blue curves © MKM results.

Columns © Different i ranges.
Rows O Different 0 ranges.

A Averaged over¢ [3—| T.

U Minimum yield at 3%o

U Making yield at 3%o
by subtracting 0

Zero

A Least-Square-Fitting-Method: } and "Q.
U n p& GeVic.
U "Qincreases with 1) .
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Application results

CMS dataat+i p of e Yor pp collisions
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Integrated over |3-%j¢

3%o
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Associated yield /

0 distribution
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0 distribution
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Summary

A MKM explains the near-side long-range ridge structure in small systems.
A By linking &) awith 0  via impact parameter, MKM has multiplicity dependence.
A MKM with multiplicity dependence successfully describes the CMS data at+/i p dleV.

A CMS Collaboration provided a good surmise that ridge structures for pp collisions do not have
clear collision energy dependence.

A Through the result of 1 p& GeV/c, MKM can predict the ridge structures at /i L& & U® TeV.

Motivation mModxentum Kick Modelw Slide 5 Slide 6

How explain the ridge structure?
Kinematic process

Rid g e . TwO-paﬂlCJE(Ingger and ‘assm:l.aied particies) correlation ph
« Similar to *mountain ridge.
structure « Provide insight into particle production.

Heavy-lon collisions gl Explained well by QGP g Sn)
(such as PbPb and AuAu collisions) (hydrodynamic models)

Insufficient density and temperatu

Therefore, the hydrodynamic

. Momentum Kick N
can explain the near-side long
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Kpplicatio;esults “Predictions

CMS data at /s = 13 TeV for pp collisions at /s = 5.3 and 8.5 TeV for pp collisions

Integrated over |A¢] < Adzvax

|/ cMs Collaboration
+  Near-side long-range ridge structures: at s = 13 TeV vs at 5 = 7 Te

CMS Collaboration raised two questions
Q1) "Ridge yield shows a linear increase with Ny > The ridge structures for pp collisions do not have clear colision ener
c dependence.

Q2) "Ridge yield reaches a maximum around pr ¥ 1 GeV/c."

MKM predictions
MKM can give a theoretical basis for these questions 0 s
5 « Around q = 1.2 GeVic, regardless of collision energy for pp collisions

A1) This lineariity is attributed to (Vy >
) . M) 3 » Confirming q = 1.1 GeV/c at y5 = 7 TeV.
A2) q = 1.2 GeVic: The average momentum transfer is active at pr = 1.2 GeVic .
* LHC Run3 is conducting measurements for pp collisions at |5 = 5.3 & 8.5 TeV

| A AL A A = 7S Thank you!
o | gy L. | Please questions J




