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Name of subject Scientific Field Faculty Center/Institute/
Department
Classical and Quantum | Physics N 002 Faculty of Physics | Institute of
Integrable Models theoretical
(8 ECTS credits) physics and
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Student’s workload Hours Student’s workload | Hours
Lectures Consultations 20
Individual study 180 Seminars

Course annotation

1. Classical integrable models

Classical dynamical systems. Liouville's theorem. Canonical transformations and action-angle
variables. Lax pairs. Hamiltonian formalism. Symplectic manifolds. Poisson brackets.
Conserved quantities. Classical r-matrix and the classical Yang-Baxter equation. Inverse
scattering method. Solitons. Sine-Gordon and Korteweg—de Vries equations.

2. Quantum groups

Finite and infinite-dimensional Lie algebras. Hopf algebras. Deformation-quantisation.
Highest-weight representation theory. Irreducible finite-dimensional representations. R-
matrices and the quantum Yang-Baxter equation.

3. Quantum integrable models

Vertex models. One-dimensional magnets. Spin chains. Lax operators. Monodromy and transfer
matrices. Conserved quantities. Algebraic Bethe ansatz and Bethe equations, eigenvectors and
eigenvalues.
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