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Google Scholar

Physicist specializing in quantum information and quantum thermodynamics, with a focus on theoretical and
computational methods. Experienced in interplay between information processing and thermodynamics, designing quantum
thermal machines as refrigerators and engines, and proposing inter-path non-Markovian memory effects as the underlying

resource behind indefinite causal order.
PROFESSIONAL EXPERIENCE

Postdoctoral Research Fellow

Nanyang Technological University, Singapore
« PI: Lock Yue CHEW

2024-current

« Mathematical and machine learning approaches to develop new entanglement

measures for four qubits entanglement monogamy.

« Demonstrates interplay between indefinite causal order and Maxwell’s demon

information processing, and its applications to refrigeration.

« Develops novel inter-path non-Markovian memory effects as a resource,

termed “coherent non-Markovianity”.

Project Officer

Nanyang Technological University, Singapore

« Interim period before conferment of PhD.

2023-2024

« Demonstrates non-Markovianity as the underlying resource behind quantum

SWITCH refrigeration.

TEACHING EXPERIENCE

« Computational Nonlinear Lab
« PH3103 Quantum Mechanics 2
« PH1199 Physics Lab 1B

« PH1198 Physics Lab 1A

« Student guidance, 1 PhD

+ Student guidance, 3 MSc

Nanyang Technological University, Singapore

SERVICE

Peer Reviewer - npj Quantum Information, Scientific Reports

Sub-reviewer - International Conference on Computational
Science (ICCS)

AWARDS & ACHIEVEMENTS
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QUALIFICATIONS

PhD, Physics - Nanyang 2019-2023

Technological University, Singapore

« Advisor: Lock Yue CHEW

« CGPA: 4.89/5

« Thesis: Effects of Non-Markovianity in
Quantum Compositions of Channels with
Indefinite Causal Order

BSc, Physics (Honours) - 2015-2019

Nanyang Technological University,
Singapore

« CGPA: 4.73/5
« Thesis: The Costs of Information Processing
in an Information Ratchet System

Diploma, Electrical 2010-2013

Engineering - Ngee Ann
Polytechnic, Singapore

« CGPA:3.7/4
« Specialization: Solar technology

SKILLS & EXPERIENCES

Research Non-Markovianity -

Indefinite causality -
Channel compositions -
Quantum thermal
machines - Quantum
communication -
Maxwell’s demon-
Collision models -
Information ratchet -
Autonomous systems -
Entanglement monogamy -
Resource theory - Quantum
battery - Quantum reference
frames - NMR - NV center
magnetometers

Julia - Python - R - C - C++
- MATLAB - Bash/sh - Quarto
- LaTeX - Typst - Haskell -
Racket - Lisp - HTML - CSS
Linux - Git - Nix/NixOS -
HTCondor - Blender -
Arduino - LabVIEW -
Sketchup - Fusion360 -
AutoCAD - EAGLE - Origin
Pro

Programming

Misc. Software

Misc. Projects Geophysical data analysis -
Bioinformatics - Adversarial
attack on deep neural
networks - Diagnostic
imaging simulation - Many-
body particles simulation -
3D printing and PCB design
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« 7. J.W. Cheong, A. Pradana, and L. Y. Chew, Enhancing the performance of quantum switch refrigeration with an
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Review A, 110(2), 022220 (2024).

« 5. L. Y. Chew, A. Pradana, L. He, and J. W. Cheong, Stochastic thermodynamics of finite-tape information ratchet, European
Physical Journal Special Topics (2023).

« 4. J.W. Cheong, A. Pradana, and L. Y. Chew, Effects of non-Markovianity on daemonic ergotropy in the quantum switch,
Physical Review A, 108(1), 012201 (2023).

« 3. L. He, J. W. Cheong, A. Pradana, and L. Y. Chew, Effects of correlation in an information ratchet with finite tape, Physical
Review E, 107(2), 024130 (2023).

« 2. J.W. Cheong, A. Pradana, and L. Y. Chew, Communication advantage of quantum compositions of channels from non-
Markovianity, Physical Review A, 106(5), 052410 (2022).

« 1. L. He, A. Pradana, J. W. Cheong, and L. Y. Chew, Information processing second law for an information ratchet with
finite tape, Physical Review E, 105(5), 054131 (2022).

Proceedings

+ 1. L. Y. Chew, J. W. Cheong, and A. Pradana, Thermodynamic Functionality of Non-detailed Balance Finite-Tape
Information Ratchet, International Conference on Geometric Science of Information, Springer Nature Switzerland, pp. 173-
181 (2025).

Talks

« 2. J.W. Cheong, A. Pradana, and L. Y. Chew, Non-Markovian Quantum Refrigeration in the Quantum Switch, Quantum
Thermodynamics Conference 2026 (QTD2026), Natal, Brazil, August 2026.

« 1. J.W. Cheong, A. Pradana, and L. Y. Chew, Maxwell’s Uncertain Demon: Achieving Nonclassical and Enhanced
Refrigeration when Causality Blurs, Asia-Pacific Conference on Networks and Complex Systems 2026 (APCNCS 2026),
Singapore, June 2026.

Posters

« 4. J.W. Cheong, A. Pradana, and L. Y. Chew T, Enhancement of quantum processes from indefinite causal order through
non-Markovianity, 29th International Conference on Statistical Physics (STATPHYS29), Florence, Italy, July 2025.

< 3 LW Cheongf, A.Pradana, and L. Y. Chew, Non-Markovian refrigeration and heat flow in the quantum switch, Quantum
Thermodynamics Conference 2025 (QTD2025), Singapore, July 2025.

« 2. L.Y. Chew', J. W. Cheong, and A. Pradana, Enhancement of quantum processes from indefinite causal order through
non-Markovianity, XLV Dynamics Days Europe 2025 (DDE2025), Thessaloniki, Greece, June 2025.

« 1. L.Y. Chew', L. He, A. Pradana, and J. W. Cheong, Stochastic thermodynamics and correlation effects of finite-tape
information ratchets, 28th International Conference on Statistical Physics (STATPHYS28), Tokyo, Japan, August 2023.

Presenting author.
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