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Outline
• Roots for Resilience 

Program

• Jupyter notebooks for 
our workflows

• LARCH, a python-based 
tool for XAS analyses

• Github repos for sharing 
workflows



Training to grad students 
(Meetings twice a week)

Discuss: Open, reproducible 
science, computational 

infrastructure and AI tools

Objective: Enhance research 
focused on environmental and 

societal resilience.

Administered by: the Data 
Science Institute (DSI), 

CyVerse, & Arizona Institute for 
Resilience (AIR)

Roots for Resilience Program



Doubleday, K. (2024, August 29). Making data FAIR. Fluree. https://flur.ee/fluree-blog/making-data-fair/

They teach us to 
create FAIR data!
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Integrates text with 
code

Add your analysis 
right after your plots

Show results in a 
self-explanatory way

Share your workflow

Jupyter Notebooks

Let’s apply it to mine tailings research!



Sulfur XANES Spectroscopy

For oxidation state analyses of mine tailings

Data obtained in Synchrotron facilities

(XANES = X-ray absorption near edge structure)

Synchrotron facility: high-intensity x-rays



LARCH (python tool) for Sulfur XANES

This Jupyter Notebook:
•  Loads CSV files,
•  Averages replicates,
•  Normalizes XANES (with E₀ detection),
•  Analize the S-XANES pre-edge features,
•  Creates a Principal Component Analysis 

(PCA) for the XANES data,
•  Linear Combination Fitting with XANES 

references,
•  Plots everything.

Newville, M. (2013). LARCH: an analysis package for XAFS and related spectroscopies. Journal of Physics Conference Series, 430, 012007. 
https://doi.org/10.1088/1742-6596/430/1/012007
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Sulfur XANES results: Mine Tailings Oxidation state

We can determine 
the oxidation state 
of mine tailings at 
different depths and 
compare mineral 
shapes in our 
material to assess 
their presence.



GitHub repos Sharing results 
with other 

departments

Weekly 
meetings

Consolidate 
project data 
in one place

Access 
from any 

deviceChaurasia, N. (2024, December 17). How to use Git- a beginner Step-by-Step guide. 

Sprintzeal.com. https://www.sprintzeal.com/blog/how-to-use-github
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Repo I created 
to share our 
mine tailings 
results with 
research 
collaborators 
from different 
departments 
(Toxicology, 
Environmental, 
Mining).



All the results from different techniques are 
accessible to collaborators, anytime, in the 
same repository.



GitHub repos for Lab Standard Procedures
Link to the repo:
https://xeniadegraciam.github.io/sop_chorover_lab/SOP.html

I created another repo to host our methods and explain 
the use of lab equipment to future users.

https://xeniadegraciam.github.io/sop_chorover_lab/SOP.html
https://xeniadegraciam.github.io/sop_chorover_lab/SOP.html


Sample prep formats required by facility

XRD at Brookhaven National Lab XAS at Stanford 
Synchrotron Research Lab

In there, I explain the procedures and sample-preparation formats required for the different lab facilities we use.
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Thanks!

Tybo mine, Nevada. 2021. 
The highest lead-contaminated site out of the 13 legacy mine sites we are currently studying.
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