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Introduction

= Phases of Matter: Broken Symmetries

Training
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Architectures

Logistic Regression
Convolutional Neural Network (filters=5, size=5)

Results for QSL-to-AF Transition

= Phase recognition task fails for all three architectures.
= Likely reason: QSL is a subtle topological phase with
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Data

= AF-to-VBS Transition.

Figure: We expect a phase transition at an intermediate value of .
Method: [1]
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Binary Cross Entropy Loss for all architectures
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Figure: Results, x-axis is /, y-axis is average predicted label. (red)
Logistic regression, (green) CNN, (blue) TT.
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i NS 08 exploit all symmetries.
p ; L o8 = Identification of topological features remains an open
i 06 i research question in machine learning physics.
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Figure: Data examples. Top four: VBS (h = 1.5), bottom four: AF 2
(h = 2.9). For each row, leftmost: average over Monte Carlo samples 02
augmented), right three: individual samples. o1 .
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Figure: Data examples. Same dataset as above. Reshaped back into
real-space 8-by-8 square lattice, look at correlations of all sites with
site (2,5).
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Tensor-Train (TT)

Figure: Results, x-axis is J, y-axis is average predicted label. Colors: Lattice size 8 (red), size 10 (green), size 12 (blue).
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