
Color from Geometry: 
SomeGauge Theory

Applications of AdS/CFT

Alberto Güijosa

Depto. de Física de Altas Energías

Instituto de Ciencias Nucleares, UNAM

alberto@nucleares.unam.mx



Main Message

Through the gauge/ gravity (or
gauge/ string , or holographic ) 
correspondence , string theory
provides a useful tool to study some
aspectsof certain strongly -coupled
non -Abelian gauge theories



Why do we care?

ÅResultsare useful to develop some
intuition on (at least some)       
strongly-coupled non-Abelian theories
ÅOverlapwith other field(s) gives good

opportunity to learn some interesting
real-world physics!

ÅSimple extraction of plausible gauge 
theory physics from string counterparts
provides additional support for
gauge/gravity correspondence



Why should you care?

ÅEquivalenceof gravitational and      
non-gravitational theories is stunning!!                  
New theoretical paradigm
ÅNovel perspective on some difficult

gravity problems
ÅTools familiar to a relativist suddenly

find new applications in high energy / 
nuclear (and condensedmatter) physics



Disclaimers/Clarifications

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

ÅThis string theory application is
orthogonal to the search for a unified
theory. WeôreNOT looking for the
Standard Model here.                    
Then again, this IS string theory, 
arguably being useful .
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ÅL1: Motivation, String Theory & AdS/CFT Basics

ÅL2: AdS/CFT Dictionary, Entropy, Viscosity, 
Mesons, Screening, Energy Loss

ÅL3: Brownian, Damping, Unruh
Generalizations of AdS/CFT (Gauge/Gravity)

Overall Plan

Plan for Lecture 1

ÅMotivation: QCD and QGP

ÅString Theory Basics

ÅAdS/CFT `derivationô
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Quarks          

CLASSICALLY: invariant under local symmetry ,
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and, even if , internal symmetry is only

QUANTUMLY: invariant under local symmetry ,
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QCD: Asymptotic Freedom

The vacuum in a QFT is a polarizable mediumé



QCD: Asymptotic Freedom

Virtual quarks screen, virtual gluons antiscreen

[Gross, Wilczek; Politzer]
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From: Bethke, hep-ex/0407021

High energies: weak coupling

Asymptotic freedom


