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Outline of this talk

• Introduction to NSUF facility at NSLS-II

• What was the motivation of this development?  

• How does the easyXRD work?
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Who are we?



4
4

Brookhaven National Laboratory (BNL) is a United States Department of Energy 

national laboratory located in Upton, New York, on Long Island, and was formally 

established in 1947.

BNL hosts National Synchrotron 

Light Source-II (NSLS-II)

Where are we?
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Since 2017, we are supporting nuclear science 

users under the umbrella of Nuclear Science User 

Facilities (NSUF)

Who are we?
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C-hutch

XPD beamline (28-ID) at NSLS-II

%6 of beamtime of XPD beamline

is allocated to NSUF users.
(3-days of beamtime, three times in a year)

D-hutch
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A typical X-ray diffraction setup with area detector

One-slide on X-ray diffraction method

2D image 1D pattern
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• Phase information

• Lattice parameters

• Phase mass fraction

• Micro strain

• Crystalline size

• Stacking faults



8

Why do we need synchrotron resources ?
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Robot for high-throughput 

sample changing
Corrosion cellCryostream  (80K-500K)Heating up to 2000oC

C-hutch
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D-hutch

Focused beam

(~25x25 µm)

25 microns x 25 microns

spot on TRISO fuel Techniques enabled with small beam:

- 1D & 2D mapping (phase, lattice, strain…)

- 3D X-ray diffraction computed tomography

     (XRD-CT)

X-ray fluoresce spectroscopy with high-energy 

beam.

Multi-modal 1D, 2D, and 3D non-destructive 

characterization of nuclear materials.

proudly 

supported by
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Some pictures from a recent RTE (24-4876) experiment 

UB4 samples heated up to 900oC
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Outline of this talk

• Introduction to NSUF facility at NSLS-II

• What was the motivation of this development?  

• How does the easyXRD work?



Efforts put on an 

NSUF-funded project 

at NSLS-II

Beamtime experiment at NSLS-II
(2-3 days max)

Sample preparation and shipment
(months, sometimes a year!)

Data analysis
(no time info, sometimes forever!)

Proposal writing
(maybe a week)

Manuscript/final report writing
(final step)
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In case of a failure?

- Experiment is delayed

- Experiment can be repeated

     or take longer

No output. All efforts 

above go to trash!!!

- proposal is not funded
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This may be the 

MOST difficult 

part!! 
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How can I help here?

NSUF Instrument Scientist Support Program GitHub repository

https://github.com/MehmetTopsakal/easyXRD
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GSAS-II and TOPAS software are commonly used in the XRD community.

They are useful. But have some problems…..

TOPAS is quite expensive

and each user needs to 

purchase a license.
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Outline of this talk

• Introduction to NSUF facility at NSLS-II

• What was the motivation of this development?  

• How does the easyXRD work?
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Powered by 

....
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The NSUF IS proposal states:

Python is the state-of-the-art

Scientific programming language

JupyterLab notebooks running locally Or running on Google Colab service
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Some of NSUF users we 

worked in the past were 

struggling with installing Python 

and Jupyter Notebook 

packages onto their personal 

computers.

Using Google Colab services 

solves these problems.

Everything runs on the cloud 

and zero configuration is 

needed.  
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Built-in AI tools!
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AI assisted error correction

intentional mistake

Super useful feature for inexperienced users



24

If you don’t know something, just ask AI
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The word “colab” originates from

collaboration and Google Colab

has excellent features for enabling

collaboration between users.  
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Main functionalities of easyXRD:

• loading and plotting  XRD data from plain text files,

 tiff files, 1D/2D numpy arrays, xarray datasets, netcdf files...

• Automatic background subtraction and baseline estimation,

• Phase identification using a user provided .cif file or 

 pulling structures from Materials Project,  

Before XRD refinement:

For XRD refinement (interface to GSAS-II):

• Background refinement,

• Cell refinement, 

• Crystalline size / micro strain refinement,

• Phase fractions refinement,

• Site properties (Uiso, occupations) refinement,

• Preferred orientation/texture  refinement,

• Advanced plotting...
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You can try these on your own

No installation is required
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Thanks

*Special thanks to Collin Knight and NSUF management for Instrument Scientist support program
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