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A brief introduction

AdS/CFT correspondence (= gauge/gravity duality = holographic duality)
is a conjectured equivalence between a quantum gravity (in terms of string theory or M-theory) 
compactified on anti-de Sitter space (AdS) and a Conformal Field Theory (CFT) on AdS boundary

The most promoted example (Maldacena, 1997 - the most cited work in theoretical physics!):
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AdS/QCD correspondence – a program for implementation of 
such a duality for QCD following some recipies from the 
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Physical meaning of z: Inverse energy scale



[Witten; Gubser, Polyakov, Klebanov (1998)]

Essence of the holographic method

generating functional action of dual gravitational theory 
evaluated on classical solutions

Poles of the 2-point correlator  →  mass spectrum

Alternative way for finding the mass spectrum is to solve e.o.m.

The output of the holographic models: Correlation functions

AdS boundary

Residues of the 2-point correlator  →  decay constants

Residues of the 3-point correlator  →  transition amplitudes



Typical ansatz:

Bottom-up AdS/QCD models



(Erlich et al., PRL (2005); Da Rold and Pomarol, NPB (2005))

Hard wall model

At                     one imposes certain gauge invariant boundary conditions on the fields.

The AdS/CFT dictionary dictates: local symmetries in 5D à global symmetries in 4D

The chiral symmetry:

The typical model describing the chiral symmetry breaking and meson spectrum:

The pions are introduced via

Soft wall model (Karch et al., PRD (2006))

The IR boundary condition is that the action is finite at

Usually



Holographic description of thermal and finite density effects

Basic ansatz - corresponds to

One uses the Reissner-Nordstrom AdS black hole solution 

where is the charge of the gauge field.

The hadron temperature is identified with the Hawking one:

The chemical potential is defined by the condition



Deconfinement temperature from the Hawking-Page phase transition
The main idea: Transition to deconfined phase is dual to formation of black hole in 
dual gravitational theory
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How does this affect the critical
temperature?



Our analysis: Isospectrality, in general, does not entail isothermality!

The gravitational part of holographic models is supposed to come from pure 
gluodynamics. This suggests that the scalar glueball (as the lightest one) should be more
relevant for estimations of deconfinement temperature. 

varies significantly!





strongly varies again



Almost no variation!



CONCLUSION

We have demonstrated that, although for the holographic 
estimations of deconfinement temperature there exists a huge 
number of possibilities, some sensible theoretical and 
phenomenological restrictions on holographic models lead to 
sensible and rather stable predictions for the range of temperatures 
in the deconfinement crossover region at small baryon densities.

Our analysis may be viewed from the opposite side: We scrutinized
how the requirement to reproduce this range efficiently restricts the 
possible bottom-up holographic models and may have a serious 
predictive power for the hadron spectroscopy.








