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St S F xact energy eigenvectors of quantum spin chains
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My research concerns exact analysis of one-dimensional quantum mechanical systems called spin chains.

The most basic systems in physics are those where a single particle moves on a one-dimensional line: even

introducing quantum mechanical effects, it is possible to understand the dynamics of single particle exactly

in terms of its momentum.

The bulk of my research concerns understanding the interactions of spin waves on these systems. The

wavefunction of a single particle in a finite quantum mechanical system decomposes into standing waves

of constant momentum: this is simply the discrete Fourier transform. Once a second particle is added into

the system, it is usually not possible to fully understand the wavefunction. Spin chains, however, have a
Y simple enough interaction that the whole system can be solved exactly, for any number of interacting

(BEA1000=00%) particles. This method is called the Bethe ansatz. _ _ . . . .

o In our most recent research, we study the energy eigenfunction of the spin chain, as a symmetric function

ER- 777588 M many variables. While the structure of this function is very complex, it possesses a vast number of

symmetries, allowing us to determine its exact structure.
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| hope to extend the results of this study to spin chains with nontrivial Lie symmetry and reflective boundary

conditions.
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The research relies on a wide spectrum of mathematical ideas, including special functions (elliptic

functions), complex analysis and abstract algebra. The main arguments also make use of diagrammatic

techniques that are inspired by knot theory.
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