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The Calogero-Sutherland model
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d is the distance along the chord
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The free fermionic field of the C-S model
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The second quantized Hamiltonian
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The W-infinity algebra
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Fermionic and bosonic realizations
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The EFT of the CS model

e (c,8)=(1,1) CFT
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Hilbert space

Charged and neutral excitations
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Energy spectrum of the EFT of CS model
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Relation to hydrodynamics

° Map cylinder to z-plane
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Relation to hydrodynamics

« Hamiltonian (reintroduce m)
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Relation to hydrodynamics I

Some calculations...
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Relation to hydrodynamics
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Coefficients perform the projection on positive or negative modes
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Relation to hydrodynamics II

Quantum Benjamin-Ono equation
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A. G. Abanov and P. B. Wiegmann, Phys. Rev. Lett. 95, 076402 (2005)

Classical B-O: Non-linear waves in deep water
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Relation to hydrodynamics III

Feynman-Wheeler interpretation
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The second term in the RHS can be interpreted as waves moving backwards in
time from the distant future (“advanced waves”)

Guillermo Zemba Fourty years of Conformal Field Theory - GGI



Conclusions

e The long-distance, low-energy behavior of the Calogero-
Sutherland admits both an EFT and hydrodynamics
descriptions

e We have reviewed the EFT based on the W-infinity
bosonization

e We have verified consistency with the predicted quantum
Benjamin-Ono equation for the density field obtained with
the hydrodynamics formulation using EFT methods
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Many thanks!

Thank you for your attention and thanks
to the organizers!
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