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Profile

e Computational scientist with 10+ years of experience across X-ray imaging, scientific machine learning, and semi-
conductor inspection.

e Develops algorithms and software for autonomous experiments, GPU-accelerated image reconstruction, distributed
model training, and production C+-+ image analysis.

e Combines physics-based modeling, experimental validation, and software engineering to translate research methods
into tools for scientific facilities and industrial inspection.

Experience
Computational Scientist Oct 2025 — Present
Assistant Computational Scientist Oct 2023 — Oct 2025

Argonne National Laboratory, Lemont, IL, USA

e Developed an agent harness for natural-language control and automation of scientific experiments, demonstrated
at the Advanced Photon Source (APS) on feature search, X-ray optics focusing, and interactive data acquisition.

e Built an automated research harness that generates and evaluates scientific image-processing algorithms, with
holdout testing to assess generalization; demonstrated on image registration, diffraction peak detection, and seg-
mentation.

e Lead development of Pty-Chi, an open-source PyTorch library for GPU-accelerated ptychographic image reconstruc-
tion, with modular algorithms and multi-GPU support; adopted at multiple synchrotron facilities and universities.

e Developed Bayesian adaptive sampling for X-ray absorption near-edge structure (XANES) spectroscopy. Reported
test cases used 15-20% of dense-scan measurement points, with normalized root-mean-square errors generally below
0.005; demonstrated the workflow in a live battery experiment at APS.

e Developed phase retrieval with neural-network priors. A deep image prior improved contrast and suppressed
artifacts after removing 98% of measured diffraction patterns from a test-pattern dataset; a separate diffusion-
based method reduced grid artifacts and multislice crosstalk while enforcing consistency with the physics model
and measured data.

e Built distributed training workflows with MPI and PyTorch DistributedDataParallel (DDP), running jobs on more
than 100 GPUs on Argonne’s Polaris supercomputer. Trained ConvNeXt models on 30 million simulated and
experimental samples to predict crystal symmetry and lattice parameters.

e Deploy on-premises infrastructure for collaborative model training, experiment tracking, and research software
delivery.

Senior Algorithm Engineer Mar 2023 — Sep 2023

Algorithm Engineer Apr 2021 — Mar 2023

KLA Corporation, Ann Arbor, MI, USA

e Developed production C-++ algorithms for image formation and defect detection in photomask inspection systems
supporting sub-3-nm semiconductor processes.

e Led deep learning work for defect detection and artifact suppression, improving precision by 10%, reducing false
positives by 60%, and cutting residual image artifacts by over 70%. Optimized model inference with OpenVINO.

e Mentored an intern on model-augmented deep learning to simulate inspection artifacts and accelerate algorithm
validation.

Postdoctoral Scholar Aug 2019 — Mar 2021

Argonne National Laboratory, Lemont, IL, USA

e Developed Adorym, an open-source framework using automatic differentiation with PyTorch and Autograd for
large-scale 2D and 3D X-ray image reconstruction and joint refinement of experimental parameters.

e Developed a deep-image-prior method to reduce crosstalk between reconstructed sample layers in multislice pty-
chography.

e Contributed to distributed wave-propagation algorithms for high-performance computing.

e Led an ASCR Leadership Computing Challenge project on distributed wave propagation and large-scale 3D recon-
struction beyond the depth-of-focus limit.

Ph.D. Researcher Sep 2015 — Jun 2019

Northwestern University, Evanston, IL, USA

e Co-developed Tomosaic, a Python package for X-ray tomography of samples larger than the beam’s field of view;
demonstrated a 9.36-trillion-voxel reconstruction from 5.8 TB of measurements on an HPC cluster.

e Developed differentiable multislice imaging methods that account for wave propagation through thick samples,



enabling 3D reconstruction beyond the depth-of-focus limit.

e Conducted tomography and ptychography experiments and helped commission the AuTomo and Ripple automated
data-processing workflow at APS beamline 32-1D.

e Developed models to estimate image contrast and radiation dose for X-ray imaging of thick, hydrated specimens.
Research Intern Jan 2014 — Jun 2014
Singapore Institute of Manufacturing Technology, Singapore

e Investigated how voltage and electrolyte temperature affect pore size during anodic aluminum oxide fabrication.

e Built an unsupervised analysis tool to extract trends from experimental data.

Education

Ph.D., Materials Science and Engineering 2015 — 2019
Northwestern University, Evanston, IL, USA

Advisor: Prof. Chris Jacobsen. Thesis: To the Breadth, and to the Depth: Scalable 3D Imaging of Extended Objects
with High Resolution Using X-ray Microscopy.

B.Eng., Materials Science and Engineering 2011 — 2015
National University of Singapore, Singapore

Graduated with first-class honours and a minor in Physics.

Certifications and Training

2023 AWS Certified Machine Learning — Specialty, Amazon Web Services Training and Certification.
2022 Deep Learning for Computer Vision (EECS 598-008, grade A), University of Michigan, Ann Arbor.
2022 Bayesian Statistics specialization, Coursera.

2020 Statistical Thinking in Python and Unsupervised Learning in Python, DataCamp.

Teaching

Teaching Assistant, Northwestern University

e MSE 395-4: Computational Thermodynamics and Kinetics (Winter 2018).

e MSE 401: Chemical and Statistical Thermodynamics of Materials (Fall 2018).
e MSE 361: Crystallography and Diffraction (Winter 2018).
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Conference Presentations and Talks

[1] “Adaptive sampling of XANES spectroscopy using Bayesian optimization with engineered acquisition function,”
Denver X-ray Conference, Rockville, USA (2025).

[2] “Ptychographic Scan Position Prediction Using Single-Shot Phase Retrieval Neural Networks,” Denver X-ray Con-
ference, Westminster, USA (2024).

[3] “Applications of automatic differentiation in image reconstruction and experimental parameter refinement for 3D
microscopy,” 23rd Euro AD Workshop, virtual (2020).

[4] “Three dimensions, two microscopes, one code: Automatic differentiation for x-ray nanotomography beyond the
depth of focus limit,” ALCF Simulation, Data, and Learning Workshop, Lemont, USA (2019).

[5] “A multifunctional tool for X-ray ptychographic and holographic 3D imaging beyond the depth-of-focus limit,”
Gordon Research Seminar on X-ray Science, Easton, USA (2019).

[6] “Using automatic differentiation for coherent diffraction imaging and reconstructing beyond depth of focus” (co-
presented with S. Kandel), Ptycho Developer Meeting, Berkeley, USA (2019).

[7] “3D object reconstruction beyond the depth-of-focus limit using automatic differentiation,” Coherence 2018, Port
Jefferson, USA (2018).

[8] “An automated pipeline for the collection, transfer, and processing of large-scale tomography data,” Biomedical
Optics Congress, Hollywood, USA (2018).
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Argonne National Laboratory (October 5, 2026). URL: anl.gov

[2] Joseph E. Harmon, “Artificial intelligence makes X-ray spectroscopy five times faster, smarter and less prone to
human error,” Argonne Press Release (2026). URL: https://tinyurl.com/5ya82wmb

[3] Andre Salles, “Filling in the blanks: How supercomputing can aid high-resolution X-ray imaging,” ALCF News
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Awards

2025 Impact Argonne Award for extraordinary impact from rapid demonstration of integrated circuit imaging
results.

2020 Named one of Optica’s most active reviewers of 2019.

2015 Materials Research Society (Singapore) Medal.

Research Leadership and Professional Service

2024 Lead principal investigator, Laboratory Directed Research and Development (LDRD) Swift project
on Al-enabled scientific workflows.

2024 Co-principal investigator, LDRD Seed project on advanced computational imaging.

2020-2021 Principal investigator, ASCR Leadership Computing Challenge project “Distributed large wavefield
propagation and 3D reconstruction beyond the depth of focus limit.”

2020 Selected participant, Argonne Training Program on Extreme-Scale Computing.

2020 Co-organizer, “Advances in Phase Retrieval Methods for High-resolution X-ray Imaging” workshop

at the APS/CNM User Meeting.

2018—Present Reviewer for Optics Express, Applied Optics, Optics Letters, Biomedical Optics Express, and 1U-
CrJ; reviewer record: ResearcherID V-4905-2019.

2018—Present Member, Optica (formerly The Optical Society of America).

Languages

English Fluent
Chinese Native
Japanese Beginner

German Beginner


https://www.anl.gov/article/a-new-kind-of-microscope-agentic-ai-turns-simple-language-into-selfguided-experimentation
https://tinyurl.com/5ya82wmb
https://tinyurl.com/56pty3yc
https://www.alcf.anl.gov/news/alcf-supercomputers-power-scientific-breakthroughs-2020
https://tinyurl.com/5eacp988

Extracurricular Activities

2018-2019 Member, Northwestern University Society of Physics Students.
2017 Volunteer, Baxter Symposium at Northwestern University.
2013-2015 Co-chair, Movement for the Intellectually Disabled of Singapore (Fernvale branch).

2014 Chair, Movement for the Intellectually Disabled of Singapore (Fernvale branch) summer camp.



