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See G. Milhano’s talk (Monday)

Heavy-lons @ Pheno
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+ Direct link to Early Universe
(“Mini-bang” vs “Big-bang”)




See G. Milhano’s talk (Monday)

Heavy-lons @ Pheno

+ Phenomenology of Heavy-lons: \Why?

+ Unique window for corner of
QCD Phase Space

+ Direct link to Early Universe
(“Mini-bang” vs “Big-bang”)

+ Major part of the physics
program at current (LHC,
RHIC) and future (FCC) high
energy particle physics
accelerators




Group’s main

activities
what are we working on?



Probing the QGP

+ Novel observables for Heavy-lon collisions;

+ Evaluate QCD jet-medium interactions

Novel subjet observables for jet quenching in heavy-ion collisions

Liliana Apolinario!??, José Guilherme Milhano' 2P Mateusz Ploskon?¢, and Xiaoming Zhang®4
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Probing the QGP

+ Novel observables for Heavy-lon collisions;

In 260 1
InR

+ Evaluate QCD jet-medium interactions o

+ Distinguish pp-like jets from AA-like jets \

Inl/R In 1/9
Novel tools and observables for jet physics in heavy-ion

collisions

LIP & Collaborators (2018)

Harry Arthur Andrews!, Liliana Apolinario??, Redmer Alexander Bertens?, Christian Bierlich®©,
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& Bruno Silva, Filipa Peres and Joao Gongalves (currently working on their MsC thesis)



Monte Carlo Development

+ Jet Quenching Monte Carlo event generators;

+ Improve current model for jet-medium interaction LIP & Collaborators (2014-...)

LIP & Collaborators (2013-...) Angular Structure of Jet Quenching Within a Hybrid

An analysis of the influence of background Strong/Weak Coupling Model

subtraction and quenching on jet observables in
heavy-ion collisions

Jorge Casalderrey-Solana,*’ Doga Can Gulhan,® José Guilherme Milhano,®*/
Daniel Pablos,’ Krishna Rajagopal’

Liliana Apolindrio®®?, Néstor Armesto® and Leticia Cunqueiro®?
%ﬂ al- PbPb 2.76TeV ptgen = 70 GeV
> T Ap>2m/3 : : :
S Etmin = 1 GeV 1.6 | .
§3.5j Et1 = 120 GeV : Strong Coupling R=0.3 0-10% Centrality
o _ 14 F Strong Coupling R=0.4 s i
- Et2 =30 GeV . I Strong Coupling R=0.5  ms
3L R =0.3, Rbkg = 0.4 2 19k PYTHIA R=0.3 1
;+__?—:_+_ T = 0.9, mult = 2100 s PYTHIA R=0.4 —e—
S FastJet bkg sub 2 1 PYTHIA R=05 o ;
25 e e =0 GeV? fm" . = L ]
S U005 G PO 4=4GeV? fm" perturbative 2 o8t
& - . ° ° ,_4———5
= —— q=8GeVZfm" e Ty
2 —4— CMS data approach T 00T ://’:/:"':'— . . .
Fe-  E 1 —— cMs MC 7 04| _-
1.5 I )
N 0.2 F :
1:'_ _____ 0 | 1 " 1 L 1 1 ]
5 ; -- 40 60 80 100
050 ey Jet Pp (GeV)
)| I Lo v by T‘—I—A'r‘—h_‘__J._J_I_I_L
0 0.2 0.4 0.6 0.8 1 .
A, non perturbative approach

(a) Dijet asymmetry A;.



Theoretical improvements

+ Jet Quenching description beyond current kinematic limitations:
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Theoretical improvements

+ Jet Quenching description beyond current kinematic limitations:

LIP & Collaborators (2017)

Factorization of in-medium parton branching beyond the eikonal approximation
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Liliana Apolinario?®, Néstor Armesto®, José Guilherme Milhano®¢, Carlos A. Salgado®

Quark and Gluon Jet Energy Loss
LIP & Collaborators (2018)

Liliana Apolinario“’, Joao Barata* and Guilherme Milhano®®

Joao Barata (former MsC student)



Future Colliders

+ Physics opportunities for future accelerators;

+ Jet substructure to probe different QGP lifetimes

Probing the time structure of the quark-gluon plasma with top quarks

Liliana Apolinério,’? José Guilherme Milhano,'?3 Gavin P. Salam,&F and Carlos A. Salgado*
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Future Colliders

+ Physics opportunities for future accelerators;

+ Jet substructure to probe different QGP lifetimes Summer Internship 2018)
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Students @ Pheno

+ If you want to do Jet Physics in the presence of a QGP:
+ Quantum Field Theory in a Hot and Dense medium;
+ Development of Monte Carlo event generators;

+ Design of novel experimental observables/physics analysis for
heavy-ion collisions (present and future);
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+ Quantum Field Theory in a Hot and Dense medium;
+ Development of Monte Carlo event generators;

+ Design of novel experimental observables/physics analysis for
heavy-ion collisions (present and future);

Join us! :-)

liliana@lip.pt

gmilhano@lip.pt Thank you!
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