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Abstract: This course is designed to introduce modern machine learning techniques for studying classical and quantum many-body problems
encountered in condensed matter, quantum information, and related fields of physics. Lectures will focus on introducing machine learning
algorithms and discussing how they can be applied to solve problem in statistical physics. Tutorials and homework assignments will concentrate on
developing programming skills to study the problems presented in lecture.
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Dimensional reduction in 2D
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Dimensional reduction in 2D
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Dimensional reduction in 3D

van der Maaten, https://lvdmaaten.github.io/tsne
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Classifying phases of matter

with supervised learning

Two-dimensional Ising model:
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Classifying phases of matter

with supervised learning

Two-dimensional Ising model:
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Identifying phases of matter

without labels

Two-dimensional Ising model:
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Identifying phases of matter

without labels

Two-dimensional Ising model:
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Identifying phases of matter

without labels

Two-dimensional Ising model:
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Identifying phases of matter

without labels

Two-dimensional Ising model:
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Identifying phases of matter

with PCA

Two-dimensional Ising model:
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Identifying phases of matter

with t-SNE

Two-dimensional Ising model:
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Identifying phases of matter

with t-SNE

Two-dimensional Ising model:

phase with
(s;) >0

Paramagnetic

Ferromagnetic e
phase with . ;%? .
(s;) <0 a; ;

¥

Temperature

PERIMETER
Carrasquilla and Melko, Nature Physics 13, 431 (2017) q] ?&P&%‘A&S}wm

Pirsa: 22040073 Page 14/35



Dimensional reduction in 2D
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