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Learning thermodynamics with Boltzmann machines

Giacomo Torlai and Roger G. Melko
Phys. Rev. B 94, 165134 — Published 17 October 2016

Solving the quantum many-body problem with artificial
neural networks
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Fig. 1: Benchmarking the neural-network tomography of the W state.
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e Artificial neural networks to
* Find ground states
e Simulate dynamics
 Reconstruct states from data
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studies

 Many further applications of artificial
neural networks
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Janguage models in quantum science

Variational Monte Carlo with Large Patched Transformers
Kyle Sprague, Stefanie Czischek arXiv:2306.03921v1 [quant-ph]

* | arge language models give
improved understanding of
quantum many-body systems
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 Accuracies and computational
efficiency beyond existing
methods

 Advance the development of
quantum computation and
quantum simulation
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Large language models in guantum science

Variational Monte Carlo with Large Patched Transformers

Kyle Sprague, Stefanie Czischek arXiv:2306.03921v1 [quant-ph]
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* Large language models give e
improved understanding of SR i I RPN
quantum many-body systems e e | R

» Accuracies and computational
efficiency beyond existing S —

Attention-based quantum tomography
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T Attention- Based Transformer Networks for Quantum State Tomography
Transformer varlatlonal wave functions for frustrated quantum spin systems

Hailan Ma, Zhenhong Sun, Daoyi Dong, Chunlin Chen, Herschel Rabitz
Luciano Loris Viteritti, Riccardo Rende, Federico Becca

—Towards Neural Variational Monte Carlo That Scales Linearly with System Size

Or Sharir, Garnet Kin-Lic Chan, Anima Anandkumar
. . N
Stefanie.Czischek@uOttawa.ca u Ott QWa




- —

——_——— —~
‘fw—ﬂ- "W ,-*"-w—— —

A What to expect In the future

e Artificial neural network
models will evolve further
and make numerical
simulations more powerful

 Artificial intelligence will
play a significant role in
advanced quantum
computation and quantum
simulation
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What to expec

Spiking neuromorphic chip learns entangled quantum states
Stefanie Czischek, Andreas Baumbach, Sebastian Billaudelle, Benjamin Cramer, Lukas Kades, Jan M. Pawlowski, Markus K. Oberthaler, Johannes Schemmel, Mihai A. Petrovici, Thomas Gasenzer, Martin

Garttner
SciPost Phys. 12,039 (2022) - published 26 January 2022
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» Specialized hardware will help
make artificial intelligence
component more efficient
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