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aniel MADRIGAL




Why Studying the High Energy Limit of QCD?

@ |

o Purely Phenomenological Interest

o Emergence of the Pomeron and Reggeization

José Daniel MADRIGAL




Why Studying the High Energy Limit of QCD?

@ |

o Purely Phenomenological Interest

o Emergence of the Pomeron and Reggeization

o Insight into the Non-Perturbative Regime: Saturation, CGC

José Daniel MADRIGAL




Why Studying the High Energy Limit of QCD?

@ |

Purely Phenomenological Interest

Emergence of the Pomeron and Reggeization

Insight into the Non-Perturbative Regime: Saturation, CGC

Role of Conformal Symmetry. Integrability

(...) “the small-z [i.e. high-energy] problem in QCD 1is, except for the
understanding of confinement, the most interesting problem in QCD.”

Daniel MADRIGAL




Why Studying the High Energy Limit of QCD?

@ |

Purely Phenomenological Interest

Emergence of the Pomeron and Reggeization

Insight into the Non-Perturbative Regime: Saturation, CGC

Role of Conformal Symmetry. Integrability
Similarity with /' =4 SYM. Connection with AdS/CFT

(...) “the small-z [i.e. high-energy] problem in QCD 1is, except for the

understanding of confinement, the most interesting problem in QCD.”
[Mueller’90]
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LipaTOV’S HIGH-ENERGY EFFECTIVE ACTION

Effective Field Theory Approach @ Not a Wilsonian effective action:
@ Powerful computational tool new degrees of freedom added
@ Unitarity directly restored @ Need of consistent gauge

e Ultimately should lead to 2d reggeon invariant subtraction procedure...

field theory enjoying conformal
invariance, probably integrable % % g % F
Sett = Sqop/N=45YM T+ Sind; @ ... and regularization of spurious
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Putting the Effective Action to Work
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...and higher-order vertices EXACT RESULT FOR 2-LOOP REGGE
TRAJECTORY (& 1-loop reggeon vertices)
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Points to Take Home (if interested;-)

o The High-Energy Limit of Gauge Theories Hides Deep Structures
and Enhanced Symmetry

o Effective Theory Description Expected to Be Very Useful

o We Have Consistently Extended Lipatov’s Approach Beyond
Tree Level and Checked It to 2-Loops
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and Enhanced Symmetry

o Effective Theory Description Expected to Be Very Useful

o We Have Consistently Extended Lipatov’s Approach Beyond
Tree Level and Checked It to 2-Loops

Still to Be Done...
@ Connection to Other Formalisms and 2d Reggeon Field Theory

o Applications to Phenomenology, etc.
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