Lieb-Liniger variational ansatz and one-dimensional dipolar gases
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Abstract
We introduce a variational ansatz using the ground state wavefunction of the

integrable Lieb-Liniger model as trial wavefunction. The expectation value of
the potential energy is obtained from an approximation of the static structure
factor of the Lieb-Liniger model introduced by Cherny and Brand. We apply
the variational ansatz to the calculation of the ground state energy of a
quasi-one dimensional gas of dipolar bosons as a function of density and tilt
angle of the dipoles. We discuss the breathing modes of the dipolar gas.

Comparison of the Ansatz for S(k) with Quantum Monte Carlo

Dipolar bosons trapped in one dimension
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© obtain breathing mode from sum rule approach
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H., ., is the Hamiltonian of the Lieb-Liniger model, integrable by the Bethe

Ansatz. Ey(g) is obtained from the solution of an integral equation. 4
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E. H. Lieb and W. Liniger, Phys. Rev. 130, 1605 (1963)

Variational energy as a function of the structure factor
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where S(k) is the static structure factor of the Lieb-Liniger model.

Cherny Brand Ansatz for the structure factor of the Lieb-Linger gas
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