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[6] Attention in a family of Boltzmann machines emerging from modern Hopfield networks

KH B/ At A === b

Hopfield networks and Boltzmann machines (BMs) are fundamental energy-based neural
network models. Recent studies on modern Hopfield networks have broaden the class of
energy functions and led to a unified perspective on general Hopfield networks
including an attention module. We consider the BM counterparts of modern Hopfield
networks using the associated energy functions, and study their salient properties
from a trainability perspective. In particular, the energy function corresponding to
the attention module naturally introduces a novel BM, which we refer to as attentional
BM (AttnBM). We verify that AttnBM has a tractable likelihood function and gradient
for a special case and is easy to train.
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[26] DFT and DMFT study of magnetism of ternary chromium tellurides under pressure
XU Hanxiang/RIIS, Okayama University

For a long time, the long—range ferromagnetism had been believed to hardly survive in
two—dimensional systems, but recently ferromagnetic monolayers have been prepared by
exfoliation of a number of van der Waals crystals, for example CrGeTe$_3$ and
CrSiTe$_38$.

Furthermore, superconductivity was found in compressed CrSiTe$_3$, and a pressure
induced insulator to metal transition is observed in CrGeTe$_3$.

We try to understand some of these observations theoretically.

In this study, we analyze the electronic structures of these ternary chromium
tellurides along pressure by using density functional theory (DFT) as a starting
point.

Moreover, by using DFT with GGA+U and considering exchange couplings of Cr in the
honeycomb lattice we calculate the Curie—Weiss temperature and the charge gap, which
can be compared with the experimental phase diagram.

We also employ DFT + dynamical mean—field theory (DMFT), which is a powerful method to
investigate strongly correlated electron systems. We search for the insulator-metal
transition as function of pressure and we try to understand the ferromagnetic state of
CrGeTe$_3$.

In the search for the ferromagnetic insulating state of CrGeTe$_3$, it is necessary to
consider the contribution of both Cr 3d and Te 5p orbitals and also their interplay.
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[35] Numerical study of magnetoelectric properties for skyrmion crystals
I ZEFRFL/ETH Zurich, University of Tokyo

The magnetic skyrmion, a topologically non—trivial and stable spin texture, is known
to exhibit intriguing properties such as the topological Hall effect. In this study,
we theoretically investigate the magnetoelectric effect on skyrmion crystals in
insulating magnets. Computing the electric polarization arising from the
magnetostriction mechanism by classical Monte Carlo simulation for a 2D spin model
with the Dzyaloshinskii-Moriya interaction and spin anisotropy under a magnetic field,
we show the temperature dependences of the spatial distribution of local polarizations
and the dielectric constant for a variety of magnetic phases, including the skyrmion
crystal. Our study will be extended to other topological spin textures such as 3D
magnetic hedgehog crystals.
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[65] Using Machine Learning for detecting Gravitational-Wave signals from compact binaries
Suyog Garg/The University of Tokyo

Machine Learning has been increasingly explored as a Gravitational-Wave detection
method. We present some preliminary results on using Convolutional Neural Networks for
GW signals from NSBH and Eccentric Compact Binaries
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