A Program For Analysis of Two Dimensional Powder Diffraction Data
By Joshua Lande, Marlboro College

Introduction

X-ray diffraction is a technique used to
analyze the structure of crystals. It records
the interference pattern created when x-
rays travel through a crystal. Three
dimensional structure can be inferred from
these two dimensional diffraction patterns.
Powder ditfraction is done by imaging a
microcrystalline sample.

A compute program called the Area
Diffraction Machine was written to
facilitate in the analysis of powder
diffraction data. This program can perform
detector calibration, polygon masking of

diffraction data, and intensity integration of

diffraction data. The entire program can be
fully automated with macros.

Powder Diffraction

«X-rays are generated at a
Synchrotron.

High energy X-rays are sent
through a crystal. Ce
«X-rays preferentially scatter

in cones of light.

The detector records conic
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sections.
The scattering angles can be
used to infer crystalline

properties.
Code

«Mostly written in Python.

«Numerical algorithms written in C and
wrapped with Python extensions.

«The Python package Numeric was used to
handle data arrays.

Tkinter was used for the GUL.

The software is released under the GPL.
*The manual was written in LaTeX.

« AreaDiffractionMachine.googlecode.com.
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Display diffraction data

Integration
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Determine experimental
parameters

Mask parts of the image

Caking

The Area Diffraction Machine =10 x|
File Calibration Masking Cake Integrate Macro Help

[alibration ] Masking] El Integratel

Caking Settings

— Cake Parameters

[ Lower? [
@ Upp |—
MumberofQ? [
Chi Lower? I—
Chilpper? [
Mumber of Chiz[

— Chil Inteqration

— Congtrain 'With Range
(r Right?

[T Do Polanization Carrection?

el

Save Dats

Ready

Integration Data _|O]

|
1000 - \JL +

100 I
I ...Jn._ﬁ J\
I, |

1 I r I

o
I |
1 2 3 4 5
v
¥ LogScale? |0=4.12547708 =926. 785572
Q-1 Int t1
Integration Data _|O]
\l N | ]
% o,
IR \/J JM "
T | I | | I 1
-150 =100 -0 1] 50 100 150
chi
¥ LogSeale? |chi=73.85317 =198.8303598

X-| Integration

_ol x|
File Calibration Masking Cake Integrate Macro Help
Calibration l Masklnél Edc.e] Integrate]
b azking Optionz
— Threshold asking
[ Do Greater Than Mask? E.:.I.:.rl
% [Fixelz Can't Be] Greater Than Maszk: I
™ Do Les: Than Mazk? Eu:nl-:nrl
[Fizelz Can't BEe] Lezs Than Mazk: I
Ready
_{of x|
Lo Hi

-150

=100

-a0

E o R n.nnu:l D.Dm:l
R | ]
: 1

- 100

150

fered :I
Colarmaps [hot j [ lrwvent? [ Log Scale?
X-2196.634[V=164364316  |0-229368753  |D=273933794 ||chi9.271140  [I=223.334158

Display caked data

Macro

# Macro recorded Wed Jan 30, 2008
Data File:
C:/Data/
QO Data:
C:/data/Qdata TiO2.dat
Do Fit
Save Calibration
C:/data/cal/FILENAME cal.dat
QO Data:
C:/data/Qdata SS.dat
Make/Save Peak List
PATHNAME/FILENAME peaks.dat
AutoCake
Save Cake Data
PATHNAME/FILENAME cake.dat
Save Cake Image
PATHNAME/FILENAME cake.jpg

Project Hosting

«Google Code was used for project hosting.
«Subversion was used for version control.
*Google Code was used for issue tracking.
*Google Groups was used for collaboration.

Issue Tracking
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e Add more standard Q values into the program
masking on calibration
e A new macro bug

Read in Bruker data.
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Discussion Group
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