
Machine Learning for Quantum Technolgies

Sangkha Borah 
Assistant Professor 

Dept. of Physics, IIT Hyderabad

21st July, 2026 IIT Hyderabad



Your Name (Your Institute)Sangkha Borah (IIT Hyderabad) Machine Learning for Quantum Technologies

Quantum Information, Computing & Control Theory Group
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In our group, we are researching classical ML for quantum control, quantum error correction, 
quantum machine learning, neuromorphic computing, ML for Photonics/CMP, etc. 
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Classical vs Quantum Data and Algorithms

In this talk, I will mostly be focussing on the QC, i.e., Quantum Data + Classical algorithm.
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Quantum Technology: Promise and Challenges
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Why ML helps in Quantum Physics
Three bottlenecks make data-driven tools valuable alongside physical models.  
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Two Technologies of Contemporary Times
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Quantum Computing: The State of Affairs…
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RL Fine-Tuning of QEC
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Classical ML for Quantum Physics: A Short Timeline
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Foundations of Machine Learning (ML)
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• ML is a subset of AI that 
learns from data 

• There are primarily three 
types of machine learning, 
depending on the training 
method and the type of 
data available. 

Supervised learning: Labelled dataset 
, where  (data index)𝒟 = {(xi, yi)} i = 1,2,...,N

Unsupervised learning: Labelled dataset 
, where  (data index)𝒟 = {(xi)} i = 1,2,...,N

Reinforcement learning: No predefined data, 
the agent learns by itself through experiments on 
the environment. 
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Application 1: Neural Quantum State (NQS)
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Complex amplitudes 
cσ ∈ ℂ2N
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Application 2: Quantum State Tomography (QST)
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Application 3: Reinforcement Learning for Pulse Discovery
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Application 4: RL for Quantum Error Correction (QEC) - I
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Application 4: RL for Quantum Error Correction (QEC) - II
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Application 5: RL for Measurement-Based Feedback Control - I
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 Quantum systems can be steered by RL to achieve high fidelity in reaching a target 
Schrodinger-cat-like state, even when continuously monitored.
⊚

Borah & Collaborators, PRL 127, 190403 (2021)
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Application 5: RL for Measurement-Based Feedback Control - II
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Reference: Borah & Sarma, PRL 127, 190403 (2021)

Improving the tranining efficiency and accuracy of the RL agent

Due to the “digital twin”
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Application 6: Machine-Optimized Pulsed Cooling
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Reference: Borah & Collaborators, Phy. Rev. Res. (Letter), 4, L042038, 2022
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Application 7: RL for Discovering Faster Gates
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Sarma & Hartmann, Phys. Rev. Applied 23, 014015 (2025)
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Application 8: QEC with Noisy Syndromes (Continouus QEC)
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Borah & Collaborators: Phys. Rev. Res., 4, 033207 (2022)
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Application 9: QEC for Gottesman-Kitaev-Preskill Code - I

21



Your Name (Your Institute)Sangkha Borah (IIT Hyderabad) Machine Learning for Quantum Technologies

Application 9: QEC for Gottesman-Kitaev-Preskill Code - II
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Application 9: QEC for Gottesman-Kitaev-Preskill Code - II
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References: Borah & collaborators, PRL, 134 (2), 020601 (2025)
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Application 10: Machine Learing for Quantum Sensing 
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Xiao et al., npj Quantum Inf. 8, 2 (2022) 
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Application 11: Machine Learning for Experiment Design
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b

Sara & Marquardt,  Mach. Learn.: Sci. 
Technol. 4 045022 (2022)
Belliardo  et al., Int. J. Quantum 
Inf., 22, 6 (2024)
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Conclusions
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Thank you for 
your kind 
attention!


