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Outline of this talk

* Introduction to NSUF facility at NSLS-I|

* What was the motivation of this development?

* How does the easyXRD work?
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Where are we?

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.

Bridgeport

Located on Long Island
Land: 5322 acres
“sw. 319 buildings™

.......

BNL hosts National Synchrotron
Light Source-Il (NSLS-II)




Since 2017, we are supporting nuclear science
users under the umbrella of Nuclear Science User
Facilities (NSUF)

NSUF Capabilities Offer Research Opportunities

Who are we?
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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)




One-slide on X-ray diffraction method

A typical X-ray diffraction setup with area detector 2D image | 1D pattern
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Why do we need synchrotron resources ?

Benchtop XRD (Rigaku)

NSLS-II (XPD beamline)

~Logm‘(lntensity) [a.u.]
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—— benchtop XRD (6 minutes scan)
~—— benchtop XRD (60 minutes scan)
— synchrotron XRD (1 minute scan)
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Heating up to 2000°C

Sample Holder
throughput

sample changing

Robot for high




proudly g suF:- @ENERGY
supported by

W/ Nuclear Energy
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25 microns x 25 microns

Focused beam : i i
,‘Ai 23 icIon=ix 25 Icrong spot on TRISO fuel Techniques enabled with small beam:

(~25x25 pm) spot on human hair

- 1D & 2D mapping (phase, lattice, strain...)
- 3D X-ray diffraction computed tomography
(XRD-CT)

FWHM =24microns

X-ray fluoresce spectroscopy with high-energy
beam.

Pixel

Multi-modal 1D, 2D, and 3D non-destructive
characterization of nuclear materials.
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Some pictures from a recent RTE (24-4876) experiment

UB, samples heated up to 900°C




Outline of this talk

* What was the motivation of this development?




Efforts put on an

NSUF-funded project N
at NSLS-I| Proposal writing

(maybe a week)

Data analysis
(no time info, sometimes forever!)

but why??

Manuscript/final report writing
(final step)




In case of a failure?

Efforts put on an

NSUF-funded project B
at NSLS-I| Proposal writing

(maybe a week)

- proposal is not funded

- Experiment is delayed

- Experiment can be repeated
or take longer

Data analysis E [ | ) |
H - H ' - ‘\,-:; 1= 2 ‘
(no time info, sometimes forever!) - € m 1]7 L AR oo _— .

\un Y

Manuscript/final report writing
(final step)

No output. All efforts

above go to trash!!!
14




Efforts put on an
NSUF-funded project
at NSLS-II

This may be the

Data analysis - Eor | ) ‘
(no time info, sometimes forever!) - g -

MOST difficult
part!!

)
=  but why??
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Efforts put on an
NSUF-funded project
at NSLS-II

This may be the

Data analysis | ‘ ‘ =
(no time info, sometimes forever!) € | | MOST difficult

]
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GSAS-Il and TOPAS software are commonly used in the XRD community.
They are useful. But have some problems.....

GSAS-II web d ion 1.0 d ion » GSAS-II Home Page

Table of Contents GSAS-II Home Page Giﬁs'“ To PAS 'Academ IC VT

GSAS-1 Home Page

+ Installation overview by Coelho Software
+ Available Documentation Contents
« Mailing List i i
" Reporting Brgs 1. GSAS-T1 Installation Options Brisbane, Australia
+ Information for code developers 2. Available Documentation for GSAS-TI August, 2020 Pricing - Single computer/user licenses on a departmental basis
« Installation details 3. Mailing List : _ -
g Each license will run one instance of the program on a specific computer. More than one person can of course use
Related Topics 4. Reporting GSAS-II Bugs Australian Business Number that computer but not at the same time; TA.EXE and TC.EXE can be both run at the same time. 10% VAT is charged
JY . for Australian customers only.
Documentation index 5. Information for GSAS-II Developers
s Next: 1. GSAS-II Installation 6. Compiling GSAS-IT 70 827 688 789 Version 7
Options 7. Customized Python Installation )
. o AlanCoelho@bigpond.com New Users
. 8. Web Proxies E— —_—
Quick search = 1800 Euros for first license

Go Welcome to the home page for GSAS-II, a unique and comprehensive open source = 600 Euros for each additional license
Python project for determination of erystal structures and diffraction-based materials Introduction Version 6 upgrading to Version 7 and starting from the oldest
characterization for crystalline solids on all scales, from perovskites through proteins,
using both powder and single-crystal diffraction and with both x-ray and neutron Version 7 of TOPAS-Academic Technical Reference.pdf is now available to: For first licence

probes. Refinements can combine measurements from laboratory and synchrotron x- = 110 Euros if purchased within the past 3 months

1) Degree-granting institutions comprising universities, university run institutes, laboratories and schools. o e e i the et 14 e

= 790 Euros if purchased within the past 24 months

rays, as well as constant wavelength or time-of-flight neutren sources. It provides

structure solution and refinement, as well as li capabilities.

= 1120 Euros If purchased previous to the past 24 months.
GSAS-II is made available for free use (see license) with open access to the source 2) SynCh rotron and neutron research centers. . 3 previ pa
code. . . ) ) X . . ) For additional licences
TOPAS-Academic comprises all the functionality of BRUKER-AXS TOPAS operating in Launch mode including all
hi d OpenGL structure editor and viewer. Launch mode is where the full functionality of TOPAS is realized 4 80 Euros il purchased wiihin the past 3 months
Tip: Please help us by citing: graphics and Open . ity - « 110 Euros if purchased within the past & months
= 170 Euros if purchased within the past 12 months
Toby, B. H., & Von Dreele, R. B. (2013). “GSAS-II: the genesis of a modern open- *** Use of TOPAS-Academic requires computer literacy *** . :’80 Euros if purchased within the past 24 months
source all purpose erystallography software package”. Journal of Applied = 450 Euros if purchased previous to the past 24 months

Crystallography, 46(2), 544-549. doi:10.1107/50021880813003531 What's new NEWT Pdf A fee maybe charged for license transfers for computer upgrade reasons after an initial 2 year period

Note that some sections of the program utilize externally provided codes

or reference later work, with citations provided as they are used. Please

cite them as well. File View Fit launch Took —Window Help B EB™EDN x - & |
D@ BOAa AN MBI o4 « v A8 Rw N 8 7 o [
a Global Paih | GonvataprX Cecstep [Feisiss E | |88 vi
Also, please do sign up for the GSAS-T1 mailing list see below. We add new features to %dw- Specimensy | Giotl StatsiConvergence citerion | GUITest! [Rpt/Test =] =182l Al Al
GSAS-II quite frequently, so we may break things from time to time (see bug report- ] :‘;‘“V DisplayPath 'r';:c 2 e.61, 1w File pre.processed
ing). Be sure to use the Help-->Update capability frequently to stay abreast of new fea- oy T cecon-specimen.yy Retiinning yobs To constant step data with a step size of 9.801
i i . 2 ideal qy Wumber of data points before reviming 13920
tures and fixes as they are added and please make sure to use the latest version before 3 fasy luabor of data points after repinning 17395 |
reporting a bug to us, but please do report bugs. P 4 gy Launch Mode: Crcitsitest_examplestpdfigenerateiLiFePOa\decon.inp
roate Indexing Rangs A

Create Charge

<

TOPAS is quite expensive

Installation overview

- i ) and each user needs to
i
There are several different ways to install GSAS-IL, as are outlined below. Most people 0.001 JWNMW If f“&\l P‘JFM“D ‘M L I 0054 LJ | L
; ; R o WA i
will use the GSAS2FULL installer 1o i“mu w I it I'.! i o el —tll .IJJL dLLWMW.MJW u rC h ase I | Ce n S e
Installation information: | L d | a0s] p a- .
0.001 v |
1. GSAS-TI Installation Options m lH| \,_“h|JF\‘A|u L oo -L‘ Il i Ap.l;t5'14-%[.'-"1‘,“71‘?.-1 M
1.1. GSAS2FULL installer 10 20 30 a0 50 &0 0 a0 a0 100 2 4 5 B 10 12 " 16
1.1.1. Windows Taide BB T =1 51 5
1.1.2. MacOS and Linux 002 | | |
. [T ! |
1.1.3. GSAS2FULL Additional Details o I b’ ‘!ﬂt I s R oo 11| | ’ | |
' et g dan ‘ 1 | A I ol
1.1.3.1. Windows GSAS2FULL Installation Details o A L Hl'm' P "H"J'W-U'-NA'JJ_M.‘.. ) I [l Il MIRe | ‘| Ml i |
1.1.3.2. MacOS GSAS2zFULL Installation Details ! | Ll R B T |
1.1.3.3. Linux GSAS2FULL Installation Details o L | I ! o (A e S
TN UL _lJm)q\lJ\,‘ll\[ A o 1 |l
1.2. GSAS2PKG Conda Package 2 1 6 8 0 2 14 16 0 0 0 30 4 0 @ s @
1.3. Installing GSAS-II after Python Installation x=1375517 = 007066869 d = 2341994

1.4. Installation for GSAS-TI Software Developers
1.5. Older methods *** Version 7 runs on 64 bit Windows *** 17




Outline of this talk

* How does the easyXRD work?




v ) GitHub - MehmetTopsakal/eas. X +

&« C m 22 github.com/MehmetTopsakal/easyXRD (4

o Product Solutions Resources Open Source Enterprise Pricing

@ MehmetTopsakal / easyXRD ' Public

<> Code (©) Issues [ Pullrequests () Actions [ Projects Q) Security |~ Insights

¥ main - ¥ 1Branch 0 Tags Q Go tofile

<> Code ~

i MehmetTopsakal minor fixes 7§7d599 - 17 hours ago ~ ¥4) 66 Commits

B easyxrd notebook paths were fixed 17 hours ago
0 .gitignore Initial commit last year
[ wucense Initial commit last year
[_f] README.md minor fixes 17 hours ago

[0 README  3[3 GPL-3.0 license

We have developed a versatile X-ray diffraction (XRD) analysis tool that utilizes modern and open-source
Python packages such as pyFAl, xarray, pymatgen, pybaselines.... for data processing/storage and
interfaced to Jupyter notebooks powered with actively developed visualization packages such as
ipywidgets, and matplotlib. It provides easy access to the Materials Project database which hosts
thousands of crystal structures that can be used for phase identification - a critical part of XRD analysis -
and utilizes GSAS-II suite for XRD refinements in a user-friendly and intuitive manner. Ultimate goal of this
tool is to make X-ray diffraction analysis easy for users and help them to process, refine, store, and share
their XRD data conveniently.

You can try the tutorial notebooks below on Google Colab:

o 01_basic.ipynb

o 02_intermediate.ipynb

O
(&0

03_advanced-part-1.ipynb

03_advanced-part-2.ipynb

Sign in Sign up |

J';‘. Notifications % Fork 0 ¥ Star O

About

No description, website, or topics provided.

Readme
GPL-3.0 license
Activity

0 stars

1 watching

< 0% <+ 28

0 forks

Report repository

Releases

Mo releases published

Packages

No packages published

Languages

L]
® Python 100.0%

Powered by

@ python’

% SciPy

gy xarray

—

g -
3#NumPy  Svhaselines

GSAS-II

oymatgen

PyFA

Fast Azimuthal Integration

.(E)'
©
<
—
D /e
—

Google

‘. .
Gemini

Google DeepMind
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specifically optimized for high-throughput data generated at NSUF-supported end station at NSLS-II and
aims to maximize NSUF-funded research outputs into high-impact publications.

The NSUF IS proposal states: Proposed work: We propose to develop Python programming language based, state-of-the-art, open-source,
well-documented and easy-to-use tools that will ease the analysis of the X-ray diffraction data by existing
and future NSUF users. Major steps of XRD analysis of the data collected at NSUF-supported end station at
NSLS-II consist of the following: 1) Dark-field correction of raw 2D detector image; 1) Calibration of
sample-to-detector distance and detector orientation: iii) Inteeration of 2D data into 1D orofile: iv)

Python

High-level programming language :

[Z] More images

Python is a high-level, general-purpose programming
language. Its design philosophy emphasizes code
readability with the use of significant indentation. Python is
dynamically typed and garbage-collected. It supports
multiple programming paradigms, including struciured,
object-oriented and funciional programming. Wikipedia
Designed by: Guido van Rossum

Developer: Python Software Foundation

First appeared: 20 February 1991; 33 years ago

Paradigm: Multi-paradigm: object-oriented, procedural
(imperative), functional, structured, reflective

Stable release: 2.12.3 / 9 April 2024, 15 days ago

Typing discipline: duck, dynamic, strong: optional type
annotations (since 3.5, but those hints are ignored, except
with unofficial tools)

Python is the state-of-the-art JupyterLab notebooks running locally Or running on Google Colab service
Scientific programming language




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.

v [0 ozintermediateipynb - o X

< G @ % colaburesearch.google.com/githu

cCO © 02_intermediate.ipynb

File Edit View Insert Runtime Tools Help

GD Share 4 Gemini

ode + Text Drive

Checking required packa
pymatgen package with version 2025.4.10 is available and can be imported
scipy package with version 1.14.1 is available and can be imported
pyFAI package with version 2024.9.6 is available and can be imported

on 1.2.0 is available and can be imported
age with v ilable and can be imported
ray package with version 2025.1.2 is available and can be imported
age with version 0.9.7 is available and can be imported
e with version 2024.9. is available and can be imported
with version 2. ilable and can be imported
age with version 0.45.3 is available and can be imported

Inported easyxrd with the following configuration:
eas cratch_path : /root/.easyxrd ch

gsasii lib path : /root/.easyxrd_scratch/GSAS-II/GSASIT
mp_api _key : not found. X i

2 ir()

5% ['Kapton', 'geometry.poni', 'mask.edf', 'LaB6 Ce02 mix', 'Ce02', 'LaB6']
v LaB6

Here we start with LaB6/img.tiff which is actually 2D raw image of La ynchrotron XRD_from file we used
in previous notebook.

.data, vmin=

5+ <matplotlib.image.AxesImage at 0x7al7a88e5150>

750 1000 1250 1500 1750 2000

In order to radially integrate this 2D image, we need to use pyFAI.

Please refer to resources below about pyFAl usage.

~ | o O2intermediatepynb-Co' X | +

< C M

colab.research.google.com/g

O ©) 02_intermediate.ipynb

File Edit View Insert Runtime Tools Help

ommands

Intensity +1.00
-

—

+ Text py to Drive

how

und with 15 coeffs i
ers of all ph

b/Mehm

term.. W% oBa ¢

tTopsakal/easyXRD_examples/blob/main/02_i

w 7.100/6.116 (was 7.179(-1.10%)/6.117(-1.01%))
7.699/6.115 (was 7.100(-0.0 /8.116(-0.16°
7.055/0.115 (was 7.099(-0. (-0.

TR LT e T

I”I”I“PIII O 0 o (1 L R T T O

S)
™
L

o,
2
L

Rwp/GoF = 7.055/0.115

IIAMJLML

Pm-3m cubic phase (LaB6) | wt%=29.83
Lattice: a/b/c=4.1566/4.1566/4.1566 (a/B/y=90.0090:00/90.00)

5 6

Scattering vector q (A~1)
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Built-in Al tools!

O\
VR ST . ST I Explain code X

. Please explain this code.

Explain code 4 Okay, let's break down this section of the code

sample = exrd() Refining XRD Data in a Single Cell

This code demonstrates how to perform a complete X-ray diffraction (XRD) data refinement process within a single Jupyter
sample.load xrd
from txt fi rotro RD f -
txt_file wa 0.1814, Steps:
plot= .
radial_range:

notebook cell. This approach makes the analysis more concise and easier to manage.

1. Initialization:

o
sample = exrd()
sample.load _pha Use code with caution
« Anew exrd object named sample is created to store and manage the XRD data and refinement results.
.setup_gsas2_refiner(plot=| 9

P9 P 2. Loading Data:

.refine_background(plot= )

.refine_cell_parameters(plot= ) sample.load xrd data(

.refine_instrument parameters(inst pars to_refine= . plot=i from txt f LaB6_synchr

.refine_instrument_parameters(inst_pars_to_refine= . plot=i

.refine_instrument_parameters(inst_pars_to_refine=["W"], plot=! lote

.refine_instrument parameters(inst pars to_refine=["ze . plot= plot=
radial_range=[1, 9.5],

otron XRD_from 28ID-2.xy
txt_file_wavelength_in_angstrom=0.1814,
5. Refinement Steps:

sample. refine_background(plot= )
sample.refine cell parameters(plot=| ) sample.refine cell parameters(plot= )
sample.refine_instrument parameters(inst pars to_refine=["U"], plot:

This loads XRD data from a text file ( LaB6/LaB6_synchrotron XRD_from_28ID-2.xy ).
txt_file_wavelength_in_angstrem=0.1814 specifies the wavelength of the X-rays used in the experi

5 refine instru ters(inst pars to refine=["\ pl
sample.refine background(num coeff sample.refine_instrument parameters(inst pars_to_refine=[ 1, plo

sample. refine_instrument_parameters(inst_pars_to_refine=["W"], plot
sample.plot() plot-False prevents generating a plot at this stage.

radial range=[1, 9.5] limits the data analysis to the specified scattering vector (g) range, focusing
region.

sample.refine_instrument_parameters(inst_pars_to_refine=["Zero"], plot=!

Loading Phases: = These lines perform the actual refinement:

refine_background : Refines the background of the XRD pattern.
sample.load_phases( )

refine cell parameters :Refines the unit cell parameters of the material.
1st refinement with LeBail is completed. Rwp/GoF is 24.740/1.078 refine_instrument_parameters : Refines specific instrument parameters (U, V, W, Zero).

. . . plot=False is used to simplify output by suppressing intermediate plots.
Background with 1@ coeffs is refined. Rwp/GoF is now 18.852/0.822 (was 24.740(-23.80%)/1.078(-23.75%%))

cell parameters are refined. Rwp/GoF is now 6.496/0.283 (was 18.852(-65.54%)/0.822(-65.56%4))
Instrument parameter ['U'] is refined. Rwp/GoF is now 6.368/0.277 (was 6.496(-2.10%)/0.283(-2.10%)) + Loads information about the expected material phases from a CIF file
Instrument parameter ['V'] is refined. Rwp/GoF is now 6.307/0.275 (was 6.360(-0.83%)/0.277(-0.83%!)) (LaB6/LaB6_structure_from MaterialsProject.cif)
Instrument parameter ['W'] is refined. Rwp/GoF is now 6.237/0.272 (was 6.307(-1.11%)/0.275(-1.11%)) « label="LaB6" assigns a label to the phase for identification.
Instrument parameter ['Zero'] is refined. Rwp/GoF is now 6.181/0.269 (was 6.237(-0.89%)/0.272(-0.89%!))
Cell parameters are refined. Rwp/GoF is now 6.152

6. Further Refinement:

sample.refine_cell_parameters(plot=
+ plot=False again suppresses plot generation L :

4. Setting up the Refiner:
sample.refine background(num coeffs=15, plot=l

sample.setup_gsas2_refiner(plot=

- Initializes the GSAS-I refiner, a tool used for refining XRD data « These lines refine the cell parameters and background again for beter fitting.
« plot=False prevents plotting = num_coeffs=15 in refine background increases the number of coefficients used for background fittii

7. Final Plot:

sample.plot(}

= Generates the final plot of the refined XRD pattern.
Summary

This code snippet showcases a streamlined approach to XRD data refinement within a single Jupyter notebook cell. By
controlling plot generation and focusing on a specific data range, the analysis is made more efficient. The comments provide
valuable insights into the refinement process and highlight potential areas for further exploration in advanced analysis.

Rate this answer [y Gl

Enter a prompt here




Al assisted error correction

sample = exrd()

sample.load_xrd_data(
from_txt_file= 6 B I r
txt file wavel e"a*h in a"ast'aT 8 13 4
plot= .
radial range=[1, 9.5],

sample.get baseline()

intentional mistake

sample = exrd()

sample.load xrd datal
from_txt_file= 6 R
txt_file wavelength in_an :st'oT 6.1814,
plot=false,
radial range=[1, 9.5],

sample.get_baseline()

e Traceback (most ~_cent call last)
&lDVthDH input-15-97a978a29493> in <cell line: ©0=()
from txt file="LaB6/LaB6 synchrotron XR"™ rrom 28ID-2.xy"
txt_fLIe_waveLength_ln_angstrom 0.1214,
plot=false,
radial_range=[1, 9.5],

NameError: name 'false' is no* uefined

Next steps: ( Explai D)
iexXt steps: |\ Xplain el'l'Of/,l

NameError X

. Please explain the error:

NameError: name 'false' is not defined

Hypothesis

The error message NameError: name 'false® is nmot defined indicates that the variable false is being used without being
defined. In Python, the boolean value for false is represented by False,not false. This error typically occurs when a variable is
misspelled or when a boolean value is intended but not written in its correct form.

In this case, the user has written false on line 10 in ipython-input-15-97a978a29493 of their notebook while attempting to set
the plot parameter, which is case sensitive.

Suggested Changes

sample = exrd()

sample.load xrd datal
from_txt_file=
txt_file wavelength_in_angstrom=0.1814,
plot= ,

radial range=[1, 9.51],

sample.get_baseline()

Super useful feature for inexperienced users




If you don’t know something, just ask Al

RIS SR « BT 1 ONRUZEE SR « 219 |
# Generate | h It intoa G ? ( Close ) - —
TS ow can it a curve Info a Baussian o I \ese ) # Generate l How can | estimate crystalline size from an XRD pattern? Q I '{\ Close ;‘

> oy G Use code with caution
< 1of1 > UndoChanges Use code with caution

scipy.optimize import curve fit °
mport numpy as np

gaussian(x, amplitude, mean, stddev):
n amplitude * np.exp(-((x - mean) / 4 / stddev)**2)

x_data = np.linspace(0, 10, 180)
y data = gaussian(x_data, 1, 5, 1) + np.random.normal{@, 8.1, 108}

initial_guess = [1, 1]
params, covariance = curve fit(gaussian, x data, y data, p@=initial guess)

= params[@] 17 i T numpy as np
arams[1]

stddev = params[2] calculate crystallite size(wavelength, fwhm radians, bragg angle, shape factor=0.9):

lite 1sing th

fitted curve = gaussian(x_data, amplitude, mean, stddev)

import matplotlib.pyplot as plt
plt.plot(x_data, y data, label='
plt.plot(x data, fitted curve, lab
plt.legend()

plt.show()

—— Original Data
Fitted Gaussian crystallite_size = (shape_factor * wavelength) / (fwhm_radians * np.cos(np.radians(bragg angle
crystallite size

wavelength = 1.5406
fwhm_degrees = 6.2
bragg_angle = 38

fwhm_radians = np.radians(fwhm_degrees)

crystallite size = calculate crystallite size(wavelength, fwhm radians, bragg angle)
print(f"Estimated c allite size: {crystallite size:.2f} angstroms")
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+ Estimated crystallite size: 458.66 angstroms




The word “colab” originates from
collaboration and Google Colab
has excellent features for enabling
collaboration between users.

C [ % colab.research.google.com

A colabipynb & &
File Edit View Insert Runtime Tools Help
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Main functionalities of easyXRD:

Before XRD refinement:

» 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,

For XRD refinement (interface to GSAS-II:
« Background refinement,

o 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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v () GitHub - MehmetTopsakal/eas. X +

&« C m =
O Product

[ MehmetTopsakal / easyXRD ' Public

github.com/MehmetTopsakal/easyXRD

Solutions Resources Open Source Enterprise Pricing

<> Code (O Issues [% Pullrequests () Actions [ Projects () Security |~ Insights

¥ main - ¥ 1Branch © 0 Tags Q Goto file

i MehmetTopsakal minor fixes 7f7d599 - 17 hours ago @ 66 Commits

[ ] easyxrd notebook paths were fixed 17 hours ago
0 .gitignore nitial commit last year
[ wucensE nitial commit last year
[ README.md minor fixes 17 hours ago
[0 README  &[3 GPL-3.0 license

We have developed a versatile X-ray diffraction (XRD) analysis tool that utilizes modern and open-source
Python packages such as pyFAl, xarray, pymatgen, pybaselines.... for data processing/storage and
interfaced to Jupyter notebooks powered with actively developed visualization packages such as
ipywidgets, and matplotlib. It provides easy access to the Materials Project database which hosts
thousands of crystal structures that can be used for phase identification - a critical part of XRD ana
and utilizes GSAS-Il suite for XRD refinements in a user-friendly and intuitive manner. Ultim
tool is to make X-ray diffraction analysis easy for users and help them to process, refi
their XRD data conveniently.

ore, and share

You can try the tutorial notebooks below on Google Colab:

o 01_basic.ipynb

( JOZ_intermediate.ig}m

(80
(0 )

03_advanced-part-1.ipynb

03_advanced-part-2.ipynb

[ ¢

Sign in

Q. Notifications % Fork 0 7 Star 0O

(> Code ~ About

No description, website, or topics provided.

Readme
GPL-3.0 license
Activity

0 stars

1 watching

0 forks

< O ¢+ 2 8

Report repository

Releases

No releases publish

No packages published

Languages

Sign up |

® Python 100.0%

You can try these on your own

No installation is required



Thanks

U.S. DEPARTMENT OF

ENERGY

Nuclear Energy

National Laboratory

(\ Brookhaven . @ '|S|.|F ot S

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