DeadCone Searches with Jet-Trees
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Introduction

e Suppressed region of gluon radiation off heavy quark,
fundamental property of QCD in vacuum



Introduction

e Emission off a massless quark:




Introduction

e Emission off a massive quark:




Introduction

e Recent measurement by ALICE at the LHC

B ALICEData --- PYTHIA 8 LQ / inclusive

no dead-cone limit

pp Vs =13 TeV

charged jets, anti-k;, R=0.4

A

pch,leading track > 28 GeV/c

T,inclusive jet

k> 200 MeV/c

— PYTHIA 8
— - - . SHERPA LQ/ inclusive .
SHERPA o dead-cone limit C/A reclustering |77Iab| <0.5 6 (rad)
0.37 0.22 0.14 0.08 0.22 0.14 0.08 0.22 0.14 0.08 0.05
8 | I | L B | | | I | | B | | | I 1 | L | I T 1 I I 1 1 I I | L
E 5 < ERadiator < 10 GeV 10 < ERadiator < 20 GeV 20 < ERadiator < 35 GeV
1.5 & 202929 .- $ $ $889699 2 =s====a=a S
B - [
1 . ..-*.--=======t======-}.- :::;::: 1 - - - - I ]
—_—— - 1 J
N
0.5 m ;I- |
O | I I | | L 1 1 1 | I I | | | I I | I I . | | I I I I I | | I I | | I I | | | I I | | | I I | | | I I |
1.5 2 2.5 1.5 2 2.5 1.5 2 2.5 3

In(1/6)



Introduction [Nature 605 (2022) 440-446]

e Recent measurement by ALICE at the LHC z} P A
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Introduction

e Three key aspects that made this measurement possible:




Introduction

e In medium QCD shows different

Light quarks
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Introduction

e In medium QCD shows different

Light quarks
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Introduction

e In medium QCD collinear singularity shielded by LPM interference

e Filling of deadcone region in medium relative to vacuum

e Shorter formation time

e Reduction of LPM Interference

=> Isolate Medium only dynamics



Late-kt
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Late-kt
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Late-kt
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e NonTrivial interplay between ktcut and mass
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Groomer Comparison
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Conclusions
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