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Introduction

■AA collisions

□ Explained by hydrodynamics

□ Regarded as one of evidence for QGP

■pp collisions with high-multiplicity

□ Reported from LHC

□ Not enough to produce QGP 

■Try to understand via kinematics

□ Interaction between jet & medium

Ridge structure

■Energy loss mechanism for jet

□ Collision

□ Radiation 

▪ Photon (Bremsstrahlung)

▪ Gluon

■Based on previous study
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□ Collision between jet & medium partons

□ Collective motion

▪ Medium partons aligned along the jet

■Bremsstrahlung process

□ Might interfere constructively

□ Explain Ridge structure
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■We need initial medium parton’s momentum distribution.
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■Possible choices of 𝑓 𝑦𝑎, 𝑎𝑇

□ Maxwell-Boltzmann distribution (MB)

□ Juttner-Synge distribution (JS)

□ Phenomenological Parton Distribution from Soft scattering (PDs)

□ Phenomenological Parton Distribution from Hard scattering (PDh)

PDF for Initial states

𝑓 𝑦𝑎, 𝑎𝑇 = 𝐴 1 − 𝑥 𝒂 1 − 1 − 𝒒
𝑚𝑇

𝑻

1
1−𝒒

■𝑥 : Lightcone variable

■Free parameters

□ 𝑎 : Fallout parameter which decide shape of rapidity distribution

□ 𝑞 : Non-extensive parameter which phenomenologically 

equivalent to the quasi-power law

□ 𝑇 : Temperature of system

■Choose parameter values

□ Use PYTHIA string-shoving

▪ 𝑎 = 275, 𝑞 = 1.14, 𝑇 = 150 MeV 𝒚

▪ 𝑎 = 375, 𝑞 = 1.14, 𝑇 = 150 MeV 𝒑𝑻

PDh
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Calculation

න𝑑𝜎 𝜃 𝑑𝜃 →෍

𝑖

𝑑𝜎 𝜃𝑖 𝑤 𝜃𝑖

□ 𝜃 = 3∘, 5∘, 10∘, 20∘

□𝑤 𝜃𝑖 : weighting function

Jet radius

■Assumption

□ Jet plane is perpendicular to the beam

Coordinate

■In experiment

𝐶 Δ𝜂, Δ𝜑 =
𝑆 Δ𝜂, Δ𝜑

𝐵 Δ𝜂, Δ𝜑

■In theory

𝐶 𝑎1, 𝑎2 =
𝑃𝑓 𝒂1, 𝒂2

𝑃𝑖 𝒂1 ⋅ 𝑃𝑖 𝒂2

□𝑃𝑓 𝒂1, 𝒂2 =⋅ 𝑃𝑓 𝒂2

□𝑃𝑖 𝒂 : Probability of final medium partons before interaction with jet particle

□𝑃𝑓 𝒂 : Probability of final medium partons after interaction with jet particle

Correlation

Results𝑷𝒇 𝒂 & Correlation
𝜃 = 5∘ 𝜃 = 10∘ 𝜃 = 20∘ 𝑂𝑣𝑒𝑟𝑎𝑙𝑙

𝑎 = 275

𝑎 = 375

𝑎 = 275

𝑎 = 375

■𝑃𝑓 𝒂 = 𝑑𝜎 + 𝑃𝑛𝑜𝑛_𝑖𝑛𝑡𝑒𝑟𝑎𝑐𝑡

□ 𝜃 ↑ ⇒ 𝑑𝜎 ↓

□ 𝑑𝜎 𝑎 = 275 is wider

▪ Expected from rapidity dist.

□ Overall

▪ 𝑑𝜎 at low 𝜃 is dominant

■Correlation

□ Shape of correlation 

depends on 𝜃

▪ Related on scales of 𝑑𝜎

□ Ridge like shape appear

▪ Shoulder in near side 

▪ Flat structure in away side

■Calculate 𝑣2 via
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□ Our results within 𝑣2 = 0.025 ∼ 0.045
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Summary & Outlooks

■Calculate correlation and 𝑣2

□ Integrate 𝑑𝜎 for 𝜃

■Add gluon radiation
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