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Main Message

Throtigh the gauges [gravin' Aer
gauges Stiingd: Bershologiapiic(+)
GOIFESPOFICR NCEs -, SthNg theory
provides a useful tool to' study some
aspectsofl certaia strongly, ~eoUupled
NON BALBElIaN; Igauge-itheones



Why do we care?

Resultsare useful tordevelop some
Intuition on (at leastsome) _
strongly-coupled non-Abeliantheories

Overlapwith other field(s) gives good
opportunity,toslearn some interesting
ieal-world physics

Simple extraction of plausible gauge
theory physics fromi string counterparts
provides additional support for
gauge/gravity correspondence



Why should you care?

Equivalenceof gravitationalrand
non-gravitational theores IS stunning!!
New theoretical paradigm

Novel perspective on seme difficult
gravity. problems

Tools familiar to: a relativist suddenly

find new applicationsin high energy /
nuclear (and condensed matter) physics



Disclaimerdg Clarifications

We are NOT claiming to have solved
QCD!! The gauge theories under
present control; while/interesting, are at
best toy. models of real-world QCD

This string theory application 1S
orthogonal to’ the: searchfor a unified
theory. We .6 NCE looking for the
Standard Maodelhere.

hen again, this' IS strng theony,
arguably being useful .
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Overall Plan

L1 Metivaten; Stihg Theory & AdSCET Basies

L2: AdSCFT Dictionary, Entropy, VIscosity,
Mesons Scereening Energy Less

L3: Brownian, Damping, Untul
GeneralizationseirAaS CR N (Gauge/Gravity

Planfor Lecture 1

MoetvaieonsOChanad QG
String Theory Basics
AdSCFT derivationo



QCD
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QCD
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QCD
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QUANTUMLYInvariant under local symmetry SU(3), .
and, even If m") =0, internal symmetry is only

SU(CN. ), ® UQ2), (chiral and rescaling symm. broken)



QCD: Asymptotic Freedom

The vacuum in a QFTis a polarizable mediume



QCD: Asymptotic Freedom
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Asymptotic freedom

\

High energies. weak coupling

From: Bethke, hep-ex/0407021



