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Abstract:

Dynamical properties such as spin excitations are crucial in the exploration of exotic phases in
various quantum materials. However, simulating such dynamical properties turns out to be challenging
when both frustration and quantum fluctuation both play important roles, promoting the emergence of
various exotic phases such as quantum spin liquids. Spin-1/2 triangular lattice Heisenberg model is one
representative example where the linear spin wave theory fails to provide a legitimate description.

Here, motivated by the recent experimental study on a quantum Ising magnet $K_2Co(SeO_3)_2%
where spectroscopic evidence of zero-field supersolidity is presented [1, 2], we present our numerical
attempts [3] to simulate the excitation spectrum of the corresponding microscopic XXZ model for the
compound, using the recently developed excitation ansatz of infinite projected entangled-pair states
(iPEPS). We map out the ground state phase diagram and compute the dynamical spin structure factors
across a range of magnetic field strengths, focusing especially on the two supersolid phases found near zero
and saturation fields. Our simulated excitation spectra for the zero-field supersolid “Y” phase are in
excellent agreement with the experimental data - recovering the low-energy branches and integer quantized
excited energy levels $\omega n=n]_{zz}$. Additionally, we identify characteristics of the high-field
supersolid “$\Psi$” phase in the simulated spectra, to be compared with future experimental results.

Towards the end of the talk, I will briefly discuss several different triangular lattice compounds [4-
6], and also the strengths of our method compared to other numerical works [6-8].
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Snacks and Coffee will be served during the event. Wine & cheese will be served after the talk. Everyone is welcome to
stay around after the seminar for further informal discussions.




