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Therefore:

e Certain quantitative observables (eg. T=0 spectrum)

will require going beyond supergravity.

e However, certain predictions may be universal

enoug|

h to apply in certain regimes.

L ] GOOd example: rI/S — 1/4_3'[ Policastro, Son & Starinets ‘o1

e Same for all gauge theories with gravity dual:
Different dimensions, with or without fundamental
matter, with or without chemical potential, etc.
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Observations:

® But PSS did not know this!

* Based on universal property:

Gravity dual of a deconfined
plasma contains a black hole

e Combine with another one:

N¢ <<N, quark flavours correspond
to N¢ probe branes

Karch & Katz







e QGP is optically thin — Photons

carry valuable information.
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e QGP is optically thin — Photons

carry valuable information.

ron-Huot, Kovtun. Moor Starinets & Yaffi
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e QGP is optically thin — Photons

carry valuable information.

e Must distinguish between prompt,
QGP, hadronic, and decay photons.
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e QGP is optically thin — Photons

carry valuable information.

* Must distinguish between prompt,

adronic, and decay photons.
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Holographic calculation

Gauge theory String theory

Nt flavours of equal mass Nt overlapping Dq-branes
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Holographic calculation

Gauge theory String theory

Nt flavours of equal mass Nt overlapping Dq-branes

U(N;) ~ SU(N;) x U(1)g
Conserved JE;M

AdS/CFT prescription:

525y,
3A, A,

R
Gl ™

= fgetically: Dynamical photon lives on the dual, “bright branes











































































Gauge theory String theory

N¢ flavours of equal mass N¢ overlapping Dq-branes
U(N;) =~ SU(N¢) x U(1)g

Conserved .J i




Gauge theory String theory

N¢ flavours of equal mass Nt overlapping Dq-branes
U(N;) =~ SU(N,) x U(1)g

Conserved .J "

H - H + pgJ°

ol R



With finite density, all embeddings are of BH type:

strings
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Towards far from equilibrium

Horizons encode properties of QGPs:

L Static, eg S: A/ 4G_ Gubser, Klebanov & Peet

. Neaf equ.ilibrium, Eg ViSCOSlty; Policastro, Son & Starinets

Kovtun, Son & Starinets

e Far from equilibrium, eg. inhomogeneities, collective
instabilities, dynamical evolution of the QGP fireball, etc.

e One strong motivation:
Understand fast thermalisation of the QGP.
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