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QML application

Condensed matterphysics

Quantum phaserecognition overmany-body systems
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The QML FlowCredit: Maria Schuld
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𝑦 = {+ 1,−1},      𝑥 → 𝜌(𝑥),      𝑓(𝑥) = Tr 𝑊𝜌(𝑥) + 𝑏 = 0
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𝑘( φ 𝑥𝑛 ,φ(𝑥𝑚)) = 𝑇𝑟 𝜌(𝑥𝑛)𝜌(𝑥𝑚) = 〈𝜑(𝑥𝑛)|𝜑(𝑥𝑚)〉 2
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credit by: Lloyd, Seth, et al. "Quantum embeddings for machine learning." arXiv preprint arXiv:2001.03622 (2020).
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𝐻(𝑝1, 𝑝2, ... ,𝑝𝑛) =𝑀𝑃𝑂(𝑝1, 𝑝2, ... ,𝑝𝑛)
𝜓 = 𝑀𝑃𝑆

DMRG model
𝑀𝑃𝑂 𝑀𝑃𝑆 rand

OptimizedDMRG states

Sweeping
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𝑘 𝑥𝑛,𝑥𝑚 = 𝜓(𝑥𝑛) 𝜓(𝑥𝑚)
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Conclusion:
• Tensor networks successfully work in classification problems• This classifier can successfully interpolate and extrapolate phase diagram, accurately
predicting quantum phases for new parameter sets.

Future:
• Implement this approach using unsupervised learning to tackle the clustering problem.• Replace tensor networks with Quantum Variational Eigensolvers (QVE) and perform a
comparative analysis.
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Thank you for your time and attention!Curious to hear your thoughts.
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