Xiangyu Yin

| am working at the intersection of computational imaging, artificial intelligence, and scientific automation.
| am interested in developing intelligent systems to accelerate, automate, and advance scientific discovery

EXPERIENCE
Argonne National Laboratory Sep. 2025 — Present
Assistant Computational Scientist - Term Lemont, IL

« Develop imaging registration algorithms for visible light microscopy, XRF and tomography.
« Research on Al and foundation models for X-ray science applications.
« Collaborate with beamline scientists to develop autonomous experimentation and data analysis tools.

Argonne National Laboratory Oct. 2023 — Sep. 2025
Postdoctoral Appointee Lemont, IL

« Developed advanced computational imaging algorithms for XRF, ptychography, and tomography.
« Supported research on automated parameter tuning and data analysis using Al techniques.
« Collaborated with beamline scientists on data processing and analysis for APS user experiments.

Toyota Research Institute May 2022 — Aug. 2022
Research Intern Los Altos, CA

» Developed a reinforcement learning framework for dopant design in catalyst materials.
» Analyzed experimental data, developed predictive models, and performed explainability studies.

University of British Columbia Jul. 2017 — Sept. 2017
MITACS Globalink Research Intern Vancouver, BC

» Developed and biomass combustion PDE model and carried out simulation.

EDUCATION
Carnegie Mellon University 2018 — 2023
Ph.D. in Chemical Engineering Pittsburgh, PA

» Developed optimization models for pressure swing adsorption process in carbon capture systems.
» Developed machine learning pipeline for learning surrogate models of materials adsorption properties.
» Proposed a mathematical optimization based crystalline nanomaterials design framework.

Tianjin University 2014 — 2018
B.S. in Chemical Engineering Tianjin, China

SELECTED PUBLICATIONS

X. Yin, M. Du, J. Deng, Z. Yang, Y. Han, and Y. Jiang. Autonomous Algorithm Discovery for Ptychography via Evolutionary
LLM Reasoning arXiv, 2026.

X. Yin, Z. Di, O. Antipova, S. Chen, Y. Jiang, and A. Glowacki. MapsTorch: Automatic Differentiation for X-ray
Fluorescence Data Analysis. Journal of Synchrotron Radiation, 2026.

R. Umeike, N. Getty, X. Yin, and Y. Jiang. Adapting General-Purpose Foundation Models for X-ray Ptychography in
Low-Data Regimes. arXiv, 2025.

X. Yin, C. Shi, Y. Han, and Y. Jiang. PEAR: A Robust and Flexible Automation Framework for Ptychography Enabled by
Multiple Large Language Model Agents. arXiv, 2024.



X. Yin and C. E. Gounaris. Computational Discovery of Metal-Organic Frameworks for Sustainable Energy Systems:
Open Challenges. Computers & Chemical Engineering, 2022.

C. L. Hanselman, X. Yin, D. C. Miller, and C. E. Gounaris. Matopt: A Python Package for Nanomaterials Design Using
Discrete Optimization. Journal of Chemical Information and Modeling, 2022.

X. Yin and C. E. Gounaris. Search Methods for Inorganic Materials Crystal Structure Prediction. Current Opinion in
Chemical Engineering, 2022.

X. Yin, N. M. Isenberg, C. L. Hanselman, J. R. Dean, G. Mpourmpakis, and C. E. Gounaris. Designing Stable Bimetallic
Nanoclusters via an lterative Two-Step Optimization Approach. Molecular Systems Design & Engineering, 2021.

TALKS

X. Yin, C. Shi, Y. Han and Y. Jiang. Accelerating Ptychography Algorithm Development with Reasoning Large Language
Models. Microscopy & Microanalysis, 2025.

X. Yin, C. Shi, B. Fein-Ashley, YT. Shao and Y. Jiang. Nodeology: Creating Graph-based Agentic Workflows for
Al-Assisted Electron Microscopy. Microscopy & Microanalysis, 2025.

Y. Jiang, X. Yin, C. Shi, B. Fein-Ashley, YT. Shao and Y. Han. Empowering Electron Ptychography with Generative Artificial
Intelligence and Agentic Workflows. Microscopy & Microanalysis, 2025.

X. Yin, Z. Di, O. Antipova, S. Chen, Y. Jiang, and A. Glowacki. Automating X-ray Fluorescence Mapping with Differentiable
Modeling. Microscopy & Microanalysis, 2024.

X. Yin, C. Shi, J. Deng, Y. Han, and Y. Jiang. PEAR: A Knowledge-guided Autonomous Pipeline for Ptychography Enabled
by LLMs. Microscopy & Microanalysis, 2024.

X.Yin, Z. Yang, Y. Han, and Y. Jiang. Pushing the Limits of Electron Ptychography with Physics-Informed Bayesian
Optimization. Microscopy & Microanalysis, 2024.

Y. Jiang, X. Yin, C. Zhen, and Y. Han. Optimizing Parameters for High-resolution and Low-dose Ptychography. APS March
Meeting, 2024.

X. Yin, X. Lei, W. Ye, and J. Montoya. Deep Reinforcement Learning for Dopants Design in Crystalline Materials. MRS Fall
Meeting, 2023.

X.Yin, L. T. Biegler, and C. E. Gounaris. Incorporating Materials Surrogate Models into Process Models for
Adsorption-Based Gas Separations. AIChE Annual Meeting, 2022.

X.Yin, L. T. Biegler, and C. E. Gounaris. Enabling ProcessMaterials Co-optimization via Surrogate Modeling for
Adsorption-Based Gas Separations. INFORMS Annual Meeting, 2022.

X.Yin, L. T. Biegler, and C. E. Gounaris. Towards ProcessMaterials Co-optimization: Automatic Generation of Optimizable
MOF StructureFunction Relationships. AIChE Annual Meeting, 2021.

X.Yin, C. L. Hanselman, D. C. Miller, and C. E. Gounaris. Matopt: A Mathematical Optimizationbased Nanomaterials
Design Toolkit. INFORMS Annual Meeting, 2020.

X. Yin, C. L. Hanselman, and C. E. Gounaris. Designing Stable Semiconductor Nanowires via a Generic Materials
Optimization Toolkit. AIChE Annual Meeting, 2020.

X.Yin, C. L. Hanselman, D. C. Miller, and C. E. Gounaris. Nanomaterials Design Using Pyomo. INFORMS Annual
Meeting, 2020.

X. Yin, N. M. Isenberg, M. G. Taylor, G. Mpourmpakis, and C. E. Gounaris. Identification of Stable Bimetallic Nanoclusters
via a Mathematical Optimization Framework. AIChE Annual Meeting, 2019.
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