TECHNISCHE
UNIVERSITAT
DRESDEN

Institut fir Festkorper- und Materialphysik

Date

Speaker

Title

Abstract

Briefadresse
TU Dresden,
01062 Dresden

e TP

Institut fUr Festkdrper- & Materialphysik

IFMP Seminar

Monday, December 16, 2024, at 14:50

REC/C213
Zoom: 688 4227 2214, passcode: IFMP2024-5

Rico Pohle
Tohoku University

Numerical simulations of spin liquids and spin nemat-
ics in spin-1 magnets

Spin-1 magnets allow for dipolar and quadrupolar moments on a single site, lead-
ing to rich physical properties as seen in spin nematic phases [1], Fe-based super-
conductors [2] and cold-atom systems [3]. However, probing these unconven-
tional phases experimentally remains challenging, and therefore requires new
theoretical tools to describe and interpret their ground state and excitation prop-
erties.

In this talk, we present a new Monte Carlo and molecular dynamics method de-
signed for SU(3) coherent states, which can be used to study thermodynamic and
dynamic properties of spin-1 magnets [4]. We benchmark this method by study-
ing the ferroquadrupolar phase of the spin-1 bilinear-biquadratic (BBQ) model on
the triangular lattice, and show excellent agreement with analytical flavour-wave
theory and low-temperature expansion results. Additionally, we demonstrate the
advantage of our approach through real-time dynamics simulations of topologi-
cal defects in a spin nematic [5] and reveal a novel Z2 classical chiral spin liquid in
the spin-1 Kitaev model with BBQ interactions [6-8].
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