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Proj ect Description

This project is in the area of theoretical condensed matter physics.

The goal of the project is to study the interior of topological defects in
the channel orientation of a channel nagnet. Channel - magnets appear as the

| ow- energy phases of certain solid-state systens, called two-channel Kondo

| attices. The defects in these channel magnets mi ght have applications in
realizing topologically protected qubits for quantum conputation. Due to
coupling to conduction electrons, these defects can act as trapping
potentials that are able to confine electrons. In this project we want to
conpute the electronic spectrumof a " “skyrmon'' defect using a conbination
of nunerical and anal yti cal approaches. The problem can be reduced to sone
versions of a particle-in-a-box solution of the Schrodi nger equati on.

The W SE students are expected to be fam liar w th quantum nechanics and
sol utions of the Schrodi nger equation. They shoul d have interest and aptitude
for computer programm ng and simnul ati ons.

Wthin this project the students will be exposed to key concepts |ike Kondo
effect, Kondo | attices and topol ogi cal defects. They will be trained to setup
a nunerical description of the Schrodinger equation in MATLAB and sol ve for
the solution. The training will be done partially over zoomand partially in
person, Covid-permtting. At the end of this project the students wll
acquire a grasp of the key concepts and get experienced in using Mthemati cal
software to solve physics problens and can potentially contribute to a
cutting edge research at the border of condensed matter physics and guant um
conputation. For nore informati on on the physics, please see
https://arxiv.org/abs/1911. 13129.
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