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Introduction

• Big progress in understanding of spectrum of N=4 SYM

• Solution is given by Y-system (or Hirota) + simple analytical data

• Integrability of Hirota → finite set of Integral equations (FiNLIE)
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Introduction

Analytical results for Y-system are very rare:
•Asymptotic solution (Large volume/weak coupling)
•Strong coupling for spinning string states

[N.G., Kazakov, Vieira]

[N.G.; N.G.,Kazakov, Tsuboi]

Close to BPS one can hope to get analytical results for any coupling:
•Basso’s slope function

•Bremsstrahlung function

[Basso`12]

[Correa, Henn, Maldacena, Sever `12]

ABA

TBA



Introduction

We consider (in the notations from yesterday):

The same consideration should be applicable to:

[Drukker ; Corea, Maldacena, Sever]



Bremsstrahlung  TBA



“Simplified”  TBA equations

[Corea, Maldacena, Sever]









Lightweight FiNLIE

[Kazakov, Gromov IGST2010]Lightweight FiNLIE:

Solved by:

Ansatz:

So far all except m=2 are satisfied:



Lightweight FiNLIE

From m=2 equation:



“Simplified”  TBA equations

[Corea, Maldacena, Sever]



Lightweight FiNLIE

Equation for the density can be interpreted differently:



Lightweight FiNLIE

Write everything in terms of rho and eta

PV notation:

We can exclude “fermions”

 
from all equations. In particular:



FiNLIE summary



Numerics



Part 2 –  Analytical solution



Analyticity ansatz



Miracle 1

Take the most ugly equation:

Plug the ansatz:

Super simple answer:



FiNLIE summary



Miracle 2

Take the most ugly equation:

The boundary dressing phase –

 
simply cancels all poles

Plug the ansatz:

Integrate:

Massive cancellations we get a Bethe-like equation!!:



Effective Baxter equation

The corresponding Baxter equation:

This is the Baxter like equation for the “crossing”

 
type of shift of the spectral parameter

Curiously this is exactly the same type of shifts like in the Y-system for classical minimal 
surfaces (Thermodynamic Bobble Ansatz)!
L=0 case:

Due to the BAE it has the properties:



Energy for general L

In general:

GAP
Solving a linear system for the coefficients of the polynomial P:

Final result:



Examples



Classical Limit



Classical Worldsheet Solution

Ansatz:

Solution is parametric form:

or

These equations precisely coincide with SU(2) folded string!  

The algebraic curve 
is known:

See also
[Janik, Laskos-Grabowski]

That is GM curve!
[Vicedo]



Classical Limit From TBA

Using that:

We rewrite the matrix determinant as

O(-2) matrix model!



Classical Limit From TBA

Classical limit = saddle point approximation

Introducing quansimomenta

Saddle point equation becomes:

Solution is simple (see KMMZ):



Conclusions

• Generalize to θ∼ϕ
 

[Fedor, how is the progress?]

• Consider general excitations on top
• Relation to the Bubble Y-system?
• How much of this can be used for full TBA? 

additional analyticity is expected –
 

further simplification of FiNLIE

• Understand the Amit’s
 

question about X^L vs
 

Z^L
 does it replace the vacuum by a simpler one? With trivial curve?

• What is an interpretation of O(-2) matrix model
 Localization of WS theory? Why 2Lx2L matrices? Non-planar corrections vs. 

string theory quantization.
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