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The accurate modeling of uranium-series (U-series) isotopic disequilibria in basaltic lavas is essential for understanding mantle melting processes. The pyUserCalc Jupyter Notebook, developed by Elkins and Spiegelman (2021), provides an accessible and cloud-hosted tool for modeling these disequilibria under equilibrium and disequilibrium porous flow conditions. However, to enhance its functionality, usability, and computational efficiency, we are systematically refining the code. This work leverages advanced programming and software engineering principles, including data input optimization, profiling existing models, refactoring, modularization, optimized numerical solvers, testing and improved data visualization, to increase the tool's flexibility and scalability. Our improvements aim to facilitate broader adoption by the geoscience community through open-source distribution on GitLab. Key enhancements include restructuring the code into reusable classes and functions, optimizing performance for large-scale simulations, and incorporating better parameter selection interfaces. These refinements ensure that pyUserCalc remains a robust, reproducible, and extensible platform for investigating U-series disequilibrium during mantle melting and melt transport processes.


