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Deconfined quantum criticality (DQC) is a beyond-Landau paradigm quantum phase transition predicted to occur
in a 2d quantum magnet between a Neel phase and a valence bond solid (VBS) phase. Although the two phases are
not related in the traditional symmetry-breaking perspective, field theory predicts that at the DQC transition point
the order of the phases fractionalizes and creates an emergent gauge field, letting the Neel-VBS transition generically
continuous.

By constructing concrete models that could be simulated to a large scale with quantum Monte Carlo methods, we
numerically study the Neel-VBS transition and find that there is an emergent higher symmetry at the first-order
transition point up to a very large system size. We also find that there are a number of new perturbations to the DQC
point that were previously overlooked, and show that they lead to a different phase diagram, possibly resolving the

previously observed discrepancy between theoretical conformal bootstrap calculation and numerical studies.
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i : Breakthrough in the study of frustrated ferro-antiferromagnets A2Cu2Mo03012 (A = Rb, Cs)
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Linear-chain molybdate A2Cu2Mo03012 (A = Rb, Cs) is one of the most intriguing linear frustrated ferro-
antiferromagnets [1]. For over a decade extensive experimental and theoretical work focused on the unique
magnetoelectric effect in Rb2Cu2Mo3012 [2], and on spin-nematic Tomonaga-Luttinger liquid behavior in
Cs2Cu2Mo03012 [3]. Unfortunately, a lack of single-crystal samples has hampered any further progress.

In this talk, I will present our recent thermodynamic study using single-crystal samples, which have been grown in
our group. The single-crystal study of both materials revealed that their magnetic and dielectric properties are even
more complex and intriguing than originally thought [4,5,6]. Our comprehensive thermodynamic measurements
mapped out the highly anisotropic low-temperature magnetic phase diagram for both materials [4,6]. Dielectric
experiments revealed the Rb system to be a quantum multiferroic and enabled the first direct excitation-response
measurements of critical susceptibility at a magnetic BEC quantum critical point [5]. For the Cs system, a host of

exotic field-induced phases was discovered, including a presaturation phase that is likely to be a spin-nematic phase

[6].
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Non-Hermiticity enriches topological phases beyond the existing framework for Hermitian topological phases.
Unique non-Hermitian topological phenomena have been observed in several classical experiments of mechanical
metamaterials, electrical circuits, photonic lattices, and active particles. Recently, beyond the classical regime,
signatures of non-Hermitian topology have been experimentally observed also in open quantum atomic and photonic
systems. However, it has been unclear how to theoretically characterize non-Hermitian topological phases in quantum
many-body systems. In this seminar, we formulate a many-body topological invariant intrinsic to non-Hermitian
systems in one dimension [1]. We also discuss entanglement dynamics and phase transitions induced by non-

Hermitian topology [2].
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Topological phases of matter, like fractional quantum Hall systems, can host anyon excitations with fractional
electric charge. More generally, when topological phases with anyons have global symmetries, the anyons can carry
fractional quantum numbers under those symmetries. Remarkably, some choices of fractional quantum numbers are
anomalous, that is, they are physically allowed to exist, but only when the (2+1)D system lives on the surface of a bulk
(3+1)D symmetry-protected topological phase like a topological insulator. Given abstract algebraic data specifying
these quantum numbers, I will explain how to determine whether the resulting (2+1)D theory is anomalous and, if so,

how to describe the required bulk theory.
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