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Exact diagonalization Exact diagonalization is only feasible for systems with few degrees of freedom, due to the
exponential growth of the Hilbert space dimension with the size of the quantum system. critical exponents of the 1D

transverse-field Ising model. Studying properties of the 2D Heisenberg model in a magnetic field, including
antiferromagnetism Exact diagonalization (ED) is a numerical technique used in physics to determine the eigenstates

and energy eigenvalues of a quantum Hamiltonian. In this technique, a Hamiltonian for a discrete, finite system is
expressed in matrix form and diagonalized using a computer. It is frequently employed to study lattice models,

including the Hubbard model, Ising model, Heisenberg model, t-J model, and SYK model 66ab439122
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Glauber dynamics The algorithm is named after Roy J. The Ising model is an abstract model for the magnetic In
statistical physics, Glauber dynamics is a way to simulate the Ising model (a model of magnetism) on a computer.

simulate the Ising model (a model of magnetism) on a computer. Glauber 66ab439122

Classical XY model II) Real-time XY model WebGL simulation Interactive Monte Carlo simulation of the Ising, XY and
Heisenberg models with 3D graphics (requires The classical XY model (sometimes also called classical rotor (rotator)

model or O(2) model) is a lattice model of statistical mechanics. In general, the XY model can be seen as a
specialization of Stanley's n-vector model for n = 2. and Vol 66ab439122

The algorithm is named after Roy J. Glauber. 66ab439122 The model is named after Renfrey Potts, who described the
model near the end of his 1951 Ph.D. thesis. The model was related to the "planar Potts" or "clock model", which was
suggested to him by his advisor, Cyril Domb. The four-state Potts model is sometimes known as the Ashkin–Teller...
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KTHNY theory It is, beside the Ising model in 2D and the XY model in 2D, one of the few theories which can be solved
analytically and which predicts a phase transition at a temperature. Peter Young, who developed the theory in the

1970s. The name is derived from the initials of the surnames of John Michael Kosterlitz, David J. Thouless, Bertrand
Halperin, David R. It is, beside the Ising model in 2D and the XY model in 2D, one of the few theories which can be

solved analytically In statistical mechanics, the Kosterlitz–Thouless–Halperin–Nelson–Young (KTHNY) theory describes
the process of melting of crystals in two dimensions (2D). who developed the theory in the 1970s. Nelson, and A
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André LeClair He is a Professor at the Cornell University. While investigating the deformation of the Ising model and
its ultraviolet completion, his study André LeClair is a Canadian-American physicist and academic. methodologies like

εexpansion or Monte-Carlo simulations 66ab439122
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Potts model By studying the Potts model, one may gain insight into the behaviour of ferromagnets and certain other
phenomena of solid-state physics. The strength of the Potts model is not so much that it models these physical systems
well; it is rather that the one-dimensional case is exactly solvable, and that it has a rich mathematical formulation that
has been studied extensively. the Potts model, a generalization of the Ising model, is a model of interacting spins on a

crystalline lattice. By studying the Potts model, one may gain In statistical mechanics, the Potts model, a
generalization of the Ising model, is a model of interacting spins on a crystalline lattice 66ab439122

Ising model The model consists of discrete variables that represent magnetic dipole moments of atomic "spins" that
can be in one of two states (+1 or −1). The two-dimensional square-lattice Ising model is one of the simplest statistical
models to show a phase transition. The Ising model (or Lenz–Ising model), named after the physicists Ernst Ising and
Wilhelm Lenz, is a mathematical model of ferromagnetism in statistical The Ising model (or Lenz–Ising model), named
after the physicists Ernst Ising and Wilhelm Lenz, is a mathematical model of ferromagnetism in statistical mechanics.
Neighboring spins that agree have a lower energy than those that disagree; the system tends to the lowest energy but

heat disturbs this tendency, thus creating the possibility of different structural phases. The spins are arranged in a
graph, usually a lattice (where the local structure repeats periodically in all directions), allowing each spin to interact

with its neighbors 66ab439122

T 66ab439122 0 66ab439122 The original algorithm was designed for the Ising and Potts models, and it was later
generalized to other systems as well, such as the XY model by Wolff algorithm and particles of fluids. The key

ingredient was the random cluster model, a representation of the Ising or Potts model through percolation models of
connecting bonds, due to Fortuin and Kasteleyn. It has been generalized by Barbu and Zhu to arbitrary sampling
probabilities by viewing it as a Metropolis–Hastings algorithm and computing the acceptance probability of the

proposed Monte Carlo move. 66ab439122

Tobias Preis In 2009, he was named a member of the Gutenberg Academy. Schneider, Johannes J. Journal of
Computational Physics. In 2011, he worked as a senior research fellow with H. In 2007, he founded Artemis Capital

Asset Management GmbH, a proprietary trading firm which is based in Germany. 228 (12): 4468–4477 Tobias Preis is
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Professor of Behavioral Science and Finance at Warwick Business School and a fellow of the Alan Turing Institute.
&quot;GPU accelerated Monte Carlo simulation of the 2D and 3D Ising model&quot;. Preis holds visiting positions at

Boston University and University College London. (2009). He is a computational social scientist focussing on
measuring and predicting human behavior with online data. He was awarded a PhD in physics from the Johannes
Gutenberg University of Mainz in. At Warwick Business School he directs the Data Science Lab together with his

colleague Suzy Moat. Eugene Stanley at Boston University and with Dirk Helbing at ETH Zurich 66ab439122

Swendsen–Wang algorithm 75 {\displaystyle z=0. 125 {\displaystyle z=2. for the 2D Ising model ( z = 2. 75} for the
3D Ising model, as opposed The Swendsen–Wang algorithm is the first non-local or cluster algorithm for Monte Carlo
simulation for large systems near criticality. 125} for standard simulations); z = 0. It has been introduced by Robert

Swendsen and Jian-Sheng Wang in 1987 at Carnegie Mellon 66ab439122

Lattice density functional theory Ising gave an exact solution to the one-dimensional (1D) lattice problem. In 1944
Onsager was able to get an exact solution to a two-dimensional (2D) Lattice density functional theory (LDFT) is a

statistical theory used in physics and thermodynamics to model a variety of physical phenomena with simple lattice
equations 66ab439122
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