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SUMMARY
Computational physicist (PhD, Michigan 2025) developing machine learning systems and production data pipelines for climate tech and science. Seven years designing physics-informed models, statistical inference algorithms, and HPC workflows for high-dimensional geophysical and biological datasets. Two first-author peer-reviewed publications; currently building open-source projects in probabilistic geophysical field reconstruction and coastal risk modeling.
WORK EXPERIENCE
Jan 2026–Mar 2026  Research Quality Analyst, Flypower.io	Remote
1. Reviewed and validated AI-generated analysis of local zoning and community sentiment data for 15 high-impact renewable energy risk reports, resolving logical inconsistencies against primary planning documents.
1. Developed prompt engineering and QA methodology to extract structured insights from unstructured public records, supporting permitting and site selection for 20 GW of renewable energy projects.
University of Michigan Graduate Researcher	2018–2025
2021–2025  Climate Data Scientist and Algorithm Developer, Arbic Lab	Ann Arbor, MI
1. Designed a spatio-temporal spectral decomposition algorithm (NumPy, SciPy, Xarray, Dask) to extract and quantify energy transfer patterns in NASA's coupled Earth-system simulation (MITgcm/GEOS5), benchmarked against observational data. First-author publication in Physical Review Fluids (2025).
1. Built parallelized ETL pipelines using Xarray, Dask, and SLURM on NASA Pleiades HPC to process ~1 TB of NetCDF climate simulation data, delivering analysis-ready datasets for downstream research workflows.
1. Derived theory of nonlinear, non-local turbulent interactions governing temporal variability of passive tracers in incompressible fluids.
2018–2025  Biophysical Data Scientist and Simulation Engineer, Lubensky Lab	Ann Arbor, MI
1. Built the first semi-automated image analysis pipeline (Python, OpenCV, scikit-learn, FIJI) processing ~1 TB of microscopy data across hundreds of experimental conditions, achieving 10x throughput over prior manual workflow.
1. Engineered a C++ physics-based simulation of 100,000+ heterogeneous cells with stochastic dynamics and spatially varying mechanical properties, incorporating mitosis, apoptosis, and periodic boundary conditions.
1. Developed custom signal detection algorithm (NumPy, SciPy) quantitatively proving the existence of stereotyped cell size patterns in Drosophila wing tissue.
1. Supervised 5 undergraduate researchers on simulation, statistical inference, and image analysis.
2017–2019  Undergraduate Researcher, Worster Fellow, Carlson Lab	Santa Barbara, CA
1. Applied graph-theoretic methods to develop novel structural indicators for bone disease diagnostics in human trabecular bone. First-author publication in Physical Review E (2019).
1. Built semi-automated pipelines to analyze microCT confocal images and generate 3D structural metrics of trabecular bone.
PORTFOLIO PROJECTS
Dec 2025–  ML/Data Science for Sparse Ocean Warming Data Analysis	San Jose, CA
1. Developing a probabilistic 3D field reconstruction system using physics-informed ML to interpolate sparse Argo float data into uncertainty-quantified subsurface temperature profiles.
1. Building scalable AWS/Docker (Coiled) inference pipelines for 20-year multi-terabyte geophysical datasets.
Mar 2026–  ML Aquaculture Risk Estimation	San Jose, CA
1. Building a deep learning risk model (PyTorch, CNN, transformer) predicting threshold-crossing heatwave probabilities with calibrated probabilistic outputs.
1. Engineering GCP data ingestion and feature pipelines for end-to-end model training and serving.
PUBLICATIONS
1. Avik Mondal*, Andrew J. Morten*, Brian K. Arbic, Glenn R. Flierl, and Robert B. Scott. “Spatio-temporal spectral transfers in fluid dynamics.” Phys. Rev. Fluids 10, 064602 (2025).  (*co-first authors)
1. Avik Mondal, Chantal Nguyen, Xiao Ma, Ahmed E. Elbanna, and Jean M. Carlson. “Network models for characterization of trabecular bone.” Phys. Rev. E 99, 042406 (2019).
1. Avik Mondal, David K. Lubensky, and Jakob Sheridan. “Compression Induced Fluidization in Vertex Models of Epithelial Tissue.” In preparation for Phys. Rev. E.
1. D. Blanco-Obregon, Avik Mondal, David K. Lubensky, Pierre Leopold, and Daniel McCusker. “Estimation of cell size patterns on adult Drosophila wings.” In preparation for Current Biology.  (APS abstract, 2024)
TALKS AND PRESENTATIONS
APS March Meeting 2025.  In-person talk	March 2025
APS March Meeting 2024.  In-person talk	March 2024
AGU Ocean Sciences Meeting 2024.  In-person talk	February 2024
AGU Annual Meeting 2023 (AGU23).  In-person poster	December 2023
APS March Meeting 2023.  In-person talk	March 2023
APS March Meeting 2022.  Virtual presentation	March 2022
AGU Ocean Sciences Meeting 2022.  Virtual presentation	February–March 2022
APS March Meeting 2018.  In-person presentation	March 2018
COLLABORATIONS
1. Lubensky Lab / Leopold Group (Curie Institute, Paris): study of cell size patterns and hair organization on adult Drosophila wings.
1. Arbic Lab / Menemenlis, Molod, Klein, Torres: boundary layer temperature variance budgets in the GEOS5-MITgcm coupled simulation.
GRADUATE RESEARCH CODEBASES
  FlyAnalysis	Python, Jupyter  |  Private repository
1. Estimates shape and size of cells on Drosophila wings from hair position data; provides statistical analysis tools for wings of different genotypes and vertex model output.
  Lubensky-Lab-Vertex-Models	C++, MATLAB, Python, Jupyter  |  Private repository
1. Implements vertex model of morphogenesis; supports ~10^5-cell simulations with mitosis, apoptosis, tissue growth, and spatially varying mechanical properties.
  CoupledOceAtmo	Python, Jupyter  |  Public
1. Estimates temperature variance budgets in oceanic and atmospheric mixed layers of NASA MITgcm/GEOS5; designed for NASA Pleiades HPC.
  Skel-Analysis	MATLAB
1. Converts microCT trabecular bone confocal images into network and FEM models for structural and mechanical property analysis.
UNDERGRADUATE MENTORING
Jun–Aug 2023  Dom Ross	ML Models for Fly Wing Hair Segmentation
May–Aug 2023  Hitanshu Patel	Fly Wing Registration by Schwarz-Christoffel Transforms
Jan–Jun 2025  Reid Tang, Yulin Zhang	Time Dependent Tension on Vertex Model Edges
May–Jul 2025  Ben Deacon	Time Dependent Tension on Vertex Model Edges
TEACHING EXPERIENCE
University of Michigan	2018–2025
Jan–Apr 2023  Graduate Student Instructor, Physics 121: Physics of Architecture	Ann Arbor, MI
1. Taught introductory physics to architecture undergraduates using laboratory demonstrations.
Aug–Dec 2022  Graduate Student Instructor, Physics 411: Computational Physics	Ann Arbor, MI
1. Held office hours to help students debug Python code for numerical methods; graded assignments.
Jan–Apr 2021  Graduate Student Instructor, Earth 222/223: Intro to Oceanography/Lab	Ann Arbor, MI
1. Graded lab assignments; facilitated student discussion in lecture.
2020, 2022, 2023  Graduate Student Instructor, Earth 421: Physical Oceanography  (3 semesters)	Ann Arbor, MI
1. Graded homework and midterms; supported Python exercises; organized NOAA field trips; substitute lecturer.
2019–2020  Graduate Student Instructor, PSTAT 412: Intro to Statistics  (2 semesters)	Ann Arbor, MI
1. Graded midterms, homework, and finals; held office hours.
Jan–May 2019  Graduate Student Instructor, Physics 406: Statistical Mechanics	Ann Arbor, MI
1. Taught statistical mechanics and thermodynamics to 3rd and 4th year physics majors; created curriculum; substitute lecturer.
Aug–Dec 2018  Graduate Student Instructor, Physics 141: Intro Mechanics Labs	Ann Arbor, MI
1. Taught classical mechanics to first-year engineering students via lab demonstrations and Python simulations.
University of California, Santa Barbara	2018
Jan–Apr 2018  Undergraduate Learning Assistant, Physics 119B: Statistical Mechanics	Santa Barbara, CA
1. Helped students work through statistical mechanics problems during recitation.
FURTHER EDUCATION
Dec 2025  Google Generative AI Prompting Essentials	Coursera
Nov 2025–  Deep Learning	Understanding Deep Learning (textbook), self-directed
TECHNICAL SKILLS
1. Machine Learning: PyTorch, CNNs, transformers, Gaussian process regression, probabilistic modeling, uncertainty quantification, scikit-learn, time-series analysis, signal processing
1. Scientific Python: NumPy, SciPy, Xarray, Dask, Pandas, GeoPandas, OpenCV, Matplotlib, Jupyter
1. Scientific Computing: MATLAB, Mathematica, LaTeX, FIJI, Abaqus
1. Languages: Python, C++, SQL  |  Previous: Java, Arduino
1. Infrastructure: AWS (S3, EC2), GCP, Docker, SLURM/PBS, NASA Pleiades HPC, NetCDF/HDF5/Zarr, GitHub
EDUCATION
Aug 2018–Jun 2025  University of Michigan  |  PhD, Physics (GPA: 4.0)	Ann Arbor, MI
    College of Literature, Science, and the Arts (LSA)
Sep 2014–Jun 2018  University of California, Santa Barbara  |  BS, Physics (GPA: 3.95)	Santa Barbara, CA
    College of Creative Studies (CCS), CCS Physics
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