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Discovery of the QGP — hot deconfined QCD matter— at RHIC (early 2000's)
(i) Bulk collective elliptic flow (ii) High-pt adron suppression

Ultrarelativistic nuclei . Nuclei QGP System expands

(Au or Pb) = collide = formation ~ and cools I Detection
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The little bang: creation of the quark-gluon-plasma (QGP)

RHIC

QCD EOS from Lattice simulations:
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Energy densities at RHIC energies:
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[Figure from Karch, NPA (2001) ]
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The QGP: a “perfect” liquid

Collective behavior: Spacial ¥ Momentum anisotropy

Low shear viscosity to entropy ratio (from Viscous hydrodynamic) — near the
Gauge/Gravity Duality: =s = 1=4 [Kovtun, Son, Starinet (2001)] .

Flow harmonics: )

Vh = cos n( Wn)

Flow Coefficients

[2015 Long Range Plan for Nuclear
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How does this behavior emerge from QCD?
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QCD jets in proton-proton

QCD Jets are the direct manifestation of high energy quarks and gluons and are
well understood from rst principles. Paramount for Higgs discovery and BSM
searches.

Multijet event with transverse momentum of order 1 TeV each, produced in

proton-proton collisions at a centre-of-mass energy of 13 TeV at the LHC.
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QCD jets in proton-proton
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