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2D Powder-

Latest XRDUA version: 7.7.1.1

overview Support

XRD Analysis

Starting with XRDUA
1. Install IDL 8.3 or higher (no
license required).

XRDUA is a software package developed by the Antwerp X-ray Imaging/Instrumentation Laboratory 2. D OW n I Oa d X R D UA fro m

(AXiL) at the University of Antwerp. Its main purpose is to automate the processing of two dimensional

x-ray diffraction images from scanning (p)XRPD or (u)XRPD tomography. It accepts images from flat

area detectors and allows correction, ca\lbratlon and modellng (R\etveld PaWIE\,-r Pattern

https://xrdua.sourceforge.net/

Decomposition). The primary goal

scanning) or in a virtual cross secti
amount of material, structural prog
visualized as well.

IDL

Virtual Machine

Distribution Platform To Run
IDL Applications

2 CiickTo Continue )

3. Unzip the xrdua_vx-x-x-x.zip
package.

4. Double-click "xrdua.sav"
(Windows) or
type "idl -vm=xrdua.sav" in a
shell (Linux/MAC).

Frederik Vanmeert
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What to expect
e General introduction to XRDUA

Most useful options to help you get from ID13 EDF integrated data to
compound-specific distribution maps

« Some tips on how to use the software with example workflows
*  (Strong) bias to pigments and paint samples

What not to expect

Exhaustive overview and understanding of XRDUA
 Many useful/advanced options that we won't have time for
« Blindly follow to success

Frederik Vanmeert - 2024 Heritage BAG Workshop
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XRDUA I | 2D Powder-

by ot B L XRD Analysis "
Universiteit nips//xduasourceforge net
U' Antwerpen https//sourceforgenet/projectsiidual o wout de Nolf
(ESRF)

From raw diffraction data to phase distributions

- 2D diffraction image corrections
- Spatial distortion / Flat field / Saturation / Masking / ..
- Calibration
- (batch) Azimuthal integration
- Mean/ median/..
- ROl imaging
- Reference matching
- Autonomous whole pattern fitting
- Rietveld, Pawley, PD
- Visualization (based on scaling factors, weight fractions, ...)

De Nolf, W., et al. (2014). "XRDUA: crystalline phase distribution maps by two-dimensional scanning and
tomographic (micro) X-ray powder diffraction." Journal of Applied Crystallography 47(3): 1107-1117.



https://xrdua.sourceforge.net/
https://sourceforge.net/projects/xrdua/

XRDUA «d» 2D Powder-

Lovaa.oy S XRD Analysis
U' Universiteit sourceforg
Antwerpen ourcelorge - Dr. Wout de Nolf
(ESRF)

2D diffraction image corrections
- Spatial distortion / Flat field / Saturation / Masking / ..
Calibration
(batch) Azimuthal integration
- Mean / median/ ..
ROl imaging
Reference matching
Autonomous whole pattern fitting
- Rietveld, Pawley, PD
Visualization (based on scaling factors, weight fractions, ...)

De Nolf, W., et al. (2014). "XRDUA: crystalline phase distribution maps by two-dimensional scanning and
tomographic (micro) X-ray powder diffraction." Journal of Applied Crystallography 47(3): 1107-1117.



https://xrdua.sourceforge.net/
https://sourceforge.net/projects/xrdua/

XRDUA

by Wowt D Nf

2D POW de Ir- Contents
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Intensity (a.u.) A0.1

(2) Data reduction
C. Di :
(1) Scanning XRPD ‘ fraction Patterns Xy,

B. Diffraction Patterns (x,y,20 (0))

De Nolf, W, et al. (2014). "XRDUA: crystalline phase distribution maps by two-dimensional
scanning and tomographic (micra) X-ray powder diffraction.” Journal of Applied
Crystallography 47(3): 1107-1117.
(5) ROl map correlations ‘

4 5 L 7

3.6 (3) Average/Maximum
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Intensity (a.u.) A0.1

Intensity (a.u.) A0.1

(a) Identification of major phases

- ' ' ROI8
™ P Model = Zincite (ZnO)
- + Calcite (CaCO,) 230 T T
26— 1 L
. C Model = Zincite (ZnO)
C k] : : - il + Calcite (CaCO,)
24 - B3 i S e 225 - + Cinnabar (HgS)
22 £ iV E 2§ = X
_— o Nt < 220
20 g -
[ 2
’ : . ; £ 215
20 40 60 80
Q space (1/nm)
2.10
(b) Identification based on unindexed Bragg peaks from the strawberry area 25 30 35
' ' ' i ' ROI 4 Q space (1/nm)

2.8 Model = Zincite (ZnO)

+ Calcite (CaCO,)
+Unknown (PD model) i Int.>50‘%:' ‘,_,
26
24 j\ ' (d) Batch fitting with complete model
22 M

1 8 24 26 28 De Nolf, W, et al. (2014). "XRDUA: crystalline phase distribution maps by two-dimensional
Q space (1/nm) scanning and tomographic (micro) X-ray powder diffraction.” Journal of Applied
Crystallography 47(3): 1107-1117.

Hematite (Fe,0,)

Prussian blue
(Fe,[Fe(CN)],-14H,0)
Cinnabar (HgS)
Unidentified

Ill'lllllllll
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B XRDUA: dummy.edf

File Options Perform Custom Display System Help

IMAGE SCALING:

0

45

100

Auto scale

Reverse Colors

WINDOW SCALING:
1.00000

BROWSE:
Mext file

Previous file
MODE:
Zoom

Beam posttion
Mask Setup
Spatial Distartion Azimuth: 45.0000°
Calibration —
Azimuthal offset
Debye Marker
Background
Flat Field
Saturation
Zingers
Mask off

XRDUA 2D

visualizing 2D patterns
2D pattern corrections
 geometry calibration

e defining settings for
azimuthal integration

Main windows

Frederik Vanmeert - 2024 Heritage BAG Workshop
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IMAGE SCAL

0

45

100

Auto scal

Reverse Co

WINDOW SCA
1.00000

BROWSE

Mext file:

Previous fi
MODE:
Zoom

8] XRDUA: dummy.edf
File Options Perform Custorn Display

Azimuthal Integration
Surface Integration

Rebin Image

Automatic Correction

Automatic Integration

Superimpose Patterns
Average Patterns
Summate Patterns
Doall3

Experimental Setup

System  Help

F&
F7

Batch Processing
Edit XDl files
Edit 1D profile

F4
F3
F1

Compare 10 prm‘-iles

Beam position
Mask Setup
Spatial Distortion Azimuth: 45.0000°
Calibration —
Azimuthal offset
Debye Marker
Background
Flat Field
Saturation
Zingers
Mask off

N

Main windows

F2

XRDUA 2D
Perform ->

* Batch Processing
* Perform batch processes
e 2D->1D
* 1D -> distribution maps
* Edit 1D profile
* 1D diffractograms
* Fitting model

o Edit XDl files

* Results

Frederik Vanmeert - 2024 Heritage BAG Workshop

: XRDUA 2D
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&) Batch Processing: \ - a X
-~ XRDUA BP
O Ful processing mode () Explorative mode | () Grid mode Files Scan Dimensions  Process options | * | + . = Go (] Update Main Window
““{nekiprmax) "edf [ _ Fie Search jpeed sl ° E X p I ora Z"I ve M 0 d e
Dir or list of files: ~ C:\Users\F.Vanmeert\Dc | . R = JEIES _
Fe soting «J [> Search non e Perform batch azimuthal
Mask File: UARMANSCIENCE Fred: | . i ntegration (2 D tO ,I D)
Qutput dir: UARMANSCIENCE Fred: | ..
Outpt flename:  dummy_model_L\W_Mary . Exp lore data
e  — * ROlimaging
Automatic saving on finish .
vt e oot * Extract 1D diffractograms
Don't check files o
[ Skip+nmax on subfiles i FU /l Pro CESSIng MO de
* Perform batch fitting (1D
to distribution maps)

Frederik Vanmeert - 2024 Heritage BAG Workshop
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B 1D Profile Editor: dummy D
File Options Perform  Display
EES:\«::: . . ‘ . . i i . . ; . T T T XR D UA 1 D
Previous file I I
— ! 1| = Main Window
r i * Shows 1D diffractograms
e _ * Background subtraction
Mn:f:Bzg::nd ;;%’ : : O Overlay PDFS
I}.DDEE[IJE:: : £ 0‘4,__ ] >
= i ,
Na 11 = Model
i 1 + Create fit models
weae 0.0 i L I L | L L L | L L L 1 L L L | ]
o 2 ggthetu (Degrees} « 8
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BE] 1D Profile Editor: dummy - O X
File Options Perform  Display

te o — — — . XRDUA1D

Previous file

MODE r T o G
Data range i 1 b Maln Wln dO W
Zoom 08— ]
2 = * Shows 1D diffractograms
Background &) Pattern Maodelling _ O =
ST ot e » Background subtraction
3 General profile parameters  General fit results  Quartitative  Advanced fit parameters Uit cell | 4| *
Move Legend {:] Pawley p O
LABELS: 3 {77 Pietveld Man  Lorentz-polarization OVE I'| ay P D FS
Select Any 3 Background type:
0.000 Degrees C Do o .
0.000au. alc+substract (stip)
L Zero Shift type:
sample-detector shift [ MO de,
Add Label B Anomalous dispersion

Delete label Source emission lines ffirst = max): O C reate fit m 0 d e I S

Move label Vavelength(A] Intensity FWHM

:0.00000 1.00000 1.00000

Frederik Vanmeert - 2024 Heritage BAG Workshop
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8] xDI Editor:

File MNormalization Processing Options

- o x|

Combine Groups Ovedap Groups Group blending Delete Groups

Comelate Groups Crientation Statistics Backlash Tomography
Image Sealing Region Properties Options Mode Show Pixel juggling ° Resu,ts (gro UpS)

Intensity Scaling:
100

* (Intensity) Scaling

500000 * Edit/combine results

* Resize results
 Tomography

* Single slice tomography
reconstruction

Frederik Vanmeert - 2024 Heritage BAG Workshop

Main windows: XRDUA XDI RUKS MUSEUM



8] Batch Processing: |
File

() Full processing mode Q) Explorative mode () Grid mode

AUsers'F Vanmeer \Downloads*2024_BAG_Werkshop'\Works
A\Users'F Vanmeert \Downloads 2024_BAG_Workshop'Works
A\Users'F Vanmeert \Downloads 2024_BAG_Workshop'\Works
MUsers\F Vanmeert '\ Downloads 2024_BAG_Workshop'Works
AUsers'\F Vanmeer \Downloads*2024_BAG_Werkshop'Works
“\Users'F Vanmeert \Downloads*2024_BAG_Workshop'Works
A\Users'F Vanmeert \Downloads 2024_BAG_Workshop'\Works
AUsers'\F Vanmeert '\ Downloads*2024_BAG_Workshop'Works
AUsers'F . Vanmeer \Downloads 2024_BAG_Workshop'\Works
“\Users'F Vanmeert \Downloads*2024_BAG_Workshop'Works
“\Users\F Vanmeert\Downloads 2024_BAG_Workshop'Works

“\Users\F Vanmeert\Downloads'2024_BAG_Workshop'Works

0no0000O0000

34080 files (progress: 340:80/34080)

Plotting: ~ 0.93400002 sec

Save and plot results:  0.53999982 sec
Total file time: ~ 14.435000 sec

MNumber of pattems left: 0
Estimated time left: ~ 0.0000000 sec

Saving results ...

C:\lUsers\F Vanmeert \Downloads 2024_BAG_Workshop'Worl:
Partial results: Saved

C:hUsers\F Vanmeert\Downloads 2024_BAG_WorkshopWaork:
Totaltime:  22.383000 sec

—FINISHED—

C:\lUsers'F Vanmeert \Downloads 2024_BAG_Workshop'Work:

Files Scan Dimensions  Process options |4 | *

i i Go [C] Update Main Window
**(nskipnmax) EAC_10CFPG_roi60215_ - / File Search Speed fsec.):
Dir or list of files:  C:\Users\F Vanmeert"Dc R = Pause . el
File sorting < 2 Search now
ClUsers\F Vanmeert\De e Selected ROL: sum
Output dir: Clzers\F Vanmeenrt\De 6 -

Output filename:  EAC_10CFPG_rci60219 @

[ Autosave Session/Point

[ Autosave Session/Line

B Automatic saving on finish
[T Overwrite existing outputfiles
B Don't check files

[ Skip+nmax on subfiles

agri{l)

XRDUA BP

Files

1 Explorative Mode

2 Filename of edf file

3 Directory of edf file

4. Mask file (dummy_calib.msk)
5.  Output directory

6 Output filename

20 0
Z-theta (Degrees)

CAREFULL!

e Always press ENTER when
manually inputting data!

e Changing the mask file, also
changes the output directory
and the output filename!

Frederik Vanmeert - 2024 Heritage BAG Workshop
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8] Batch Processing: |

File

() Full processing mode

1O Explorative mode () Grid mode

“Users\F.Vanmeert ™
Alsers\F Vanmeert
A\lsershF. Vanmeert
MlsershF. Vanmeert '
“Users\F.Vanmeert ™
AldsershF Vanmeert
A\lsershF. Vanmeert
MlsershF. Vanmeert '
AlsersF Vanmeert
AldsershF Vanmeert
“lserstF.Vanmeert
“lsers\F.Vanmeert '

0no0000O0000

Downloads*2024_BAG_Woerkshop
Downloads*2024_BAG_Worksho
Downloads*2024_BAG_Werkshop'
Downloads 2024_BAG_Workshop'Works
Downloads*2024_BAG_Werkshop'Works
Downloads*2024_BAG_Workshop'Works
Downloads 2024_BAG_Workshop'Works
Downloads 2024_BAG_Worksho,
Downloads 2024_BAG_Werksho
Downloads*2024_BAG_Workshop'Works

Downloads 2024_BAG_Workshop'Works |
Downloads"2024_BAG_Workshop'Works

Files  Scan Dimensions  Process options | * | *

"
Oline © Map a /
Direction  stat stop steps  unmit R =
0.0000 0.0000 O mm . a3
MatH 0.0000 0.0000 155  mm -
MatV

0.0000 0.0000 212 mm

Exposure time (sec). 10

34080 files (progress: 34080/34080)

Plotting:
Save and plot results:
Total file time:
MNumber of pattems left
Estimated time left:

Saving results ...
C:\Users\F.Vanmeert\)
Partial results: Saved
C:\Users\F Vanmeert
Total time:
—FINISHED—
C:\Users\F.Vanmeert")

0.93400002 sec

0.93999982 sec

14433000 sec

0.0000000 sec

Downloads*2024_BAG_WorkshopWork:

Downloads*2024_BAG_WerkshopWark:

22383000 sec

Downloads 2024_BAG_Workshop'Waork:

© First horizortal () First vertical

O Left-Right () Right-Left
© Top-Bottom

O Jump

() Bottom-Top
() Continue

Hori+: LR & Vets: T—B

Go [C] Update Main Window

Abort File Search Speed (sec.):

-1

Search now

Selected ROI: sum

e

agri{l)

[ I

20 0
Z-theta (Degrees)

4% =0

XRDUA BP

Scan Dimensions
1.  Map Cl
2.  MotH steps: #pixels - 1
3. MotV steps: #pixels - 1
/#

. Options to change the
orientation of the map

Frederik Vanmeert - 2024 Heritage BAG Workshop
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COTTE
Sticky Note
click on enter!!!

these values can be found in the e-log book


8] Batch Processing: |
File
10 Explorative mode

() Full processing mode () Grid mode

Scan Dimensions

AUsers'F Vanmeer \Downloads*2024_BAG_Werkshop'\Works
R “Downloads*2024_BAG_Workshop'Works
“Downloads 2024_BAG_Workshop'Works
“Downloads 2024_BAG_Workshop'Works
“Downloads 2024_BAG_Workshop'Works
“Downloads*2024_BAG_Workshop'Works
“Downloads 2024_BAG_Workshop'Works
“Downloads 2024_BAG_Workshop'Works
“Downloads 2024_BAG_Workshop'Works
“Downloads*2024_BAG_Workshop'Works
WDownloads 2024_BAG_Workshop'Warks

C
C
C
C
C
C:
C:
Ch
C
C
C
C "Downloads"2024_BAG_Workshop'Works

[ 2D background on ROI's
] 1D background on ROI's
) Nomalized ROI's

View progress

] Manitor processing

Explorative background

) Explorative superimposed profile

[ Calculate 2D superimposed/average

34080 files (progress: 34080/34080)

Plotting: 0.93400002 sec

Save and plot results:  0.53599982 sec
Total file time: ~ 14.435000 sec

MNumber of pattems left:
Estimated time left: ~ 0.0000000 sec

Saving results ...

C:\lUsers\F Vanmeert \Downloads 2024_BAG_Workshop'Worl:
Partial results: Saved

C:hUsers\F Vanmeert\Downloads 2024_BAG_WorkshopWaork:
Totaltime:  22.383000 sec

—FINISHED—

C:\lUsers'F Vanmeert \Downloads 2024_BAG_Workshop'Work:

Process options  Scanne/ * | *

+
= 7
R =
e o

@
56

Go [C] Update Main Window

-1

Search now

Selected ROI: sum

1. Loading ID13

sart{) @

File Search Speed (sec.):

20 0
Z-theta (Degrees)

XRDUA BP

Process options

1. View progress to view the ROI
image

2. Go!

3. ROI Image

4. Average (default) profile of
the entire map

5.  Explorative background
applies a linear background
under the ROI

6. Show superimposed profile
instead of average profile

7.  Some useful output

. BP session, 1D tiff and XDl are
automatically saved

Frederik Vanmeert - 2024 Heritage BAG Workshop
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8] Batch Processing: |

File

() Full processing mode

1O Explorative mode () Grid mode

Scan Dimensions  Process options

0no0000O0000

AUsers'F Vanmeer \Downloads*2024_BAG_Werkshop'\Works

A\Users'F Vanmeert \Downloads 2024_BAG_Workshop'Works
A\Users'F Vanmeert \Downloads 2024_BAG_Workshop'\Works
MUsers\F Vanmeert '\ Downloads 2024_BAG_Workshop'Works
AUsers'\F Vanmeer \Downloads*2024_BAG_Werkshop'Works
“\Users'F Vanmeert \Downloads*2024_BAG_Workshop'Works
A\Users'F Vanmeert \Downloads 2024_BAG_Workshop'\Works
AUsers'\F Vanmeert '\ Downloads*2024_BAG_Workshop'Works
AUsers'F . Vanmeer \Downloads 2024_BAG_Workshop'\Works
“\Users'F Vanmeert \Downloads*2024_BAG_Workshop'Works
“\Users\F Vanmeert\Downloads 2024_BAG_Workshop'Works

“\Users\F Vanmeert\Downloads'2024_BAG_Workshop'Works

[ 2D background on ROI's
] 1D background on ROI's
) Nomalized ROI's

View progress

] Manitor processing

Explorative background

) Explorative superimposed profile

34080 files (progress: 34080/34080)

[ Calculate 2D superimposed/average

Plotting:
Save and plot results:
Total file time:
MNumber of pattems left:
Estimated time left:

0.93400002 sec
0.93999982 sec
14433000 sec

0.0000000 sec

Saving results ...

C:\lUsers\F Vanmeert \Downloads 2024_BAG_Workshop'Worl:
Partial results: Saved

C:hUsers\F Vanmeert\Downloads 2024_BAG_WorkshopWaork:

Total time:

22383000 sec

—FINISHED—
C:\lUsers'F Vanmeert \Downloads 2024_BAG_Workshop'Work:

Scanne ! | *

+
= 7
R =
e o

Go [C] Update Main Window

File Search Speed (sec.):

-1

Search now

Selected ROI: sum

e

2. Exploring Da

agri{l)

[ I

20 0
Z-theta (Degrees)

S

XRDUA BP

ROI image visualization

* +:increase ROl image size
» -:decrease ROl image size
* R:reset ROl image size

* *:.decrease contrast

e [:increase contrast

» =:setvalue for contrast based
on max. intensity

Frederik Vanmeert - 2024 Heritage BAG Workshop
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File

] Map: Processing.. |

(C) Full processingmode Q) Explorative mode () Grid mode

0no0000O0000

AUsers\F Vanmeert
\Downloads*2024_BAG_Workshop'Works
Downloads*2024_BAG_Workshop'Works

Alsers\F Vanmeert
A\lserstF Vanmeert
MlsershF. Vanmeert '
\Downloads*2024_BAG_Workshop'Works
Downloads*2024_BAG_Workshop'Works

AUsers\F Vanmeert
AldserstF Vanmeert
A\lsershF. Vanmeert
AUsers\F Vanmeert\l
\Downloads 2024 BAG_Workshop'Works
Downloads*2024_BAG_Workshop'Works

“serstF Vanmeert
AldserstF Vanmeert
“lserstF.Vanmeert

“\Users\F Vanmeert\Downloads'2024_BAG_Workshop'Works

Downloads*2024_BAG_Werkshop'Works

Downloads'-2D24_BAG:W0rkshop'-.Works

Downloads 2024_BAG_Workshop'Works
Downloads 2024_BAG_Workshop'Works

Downloads 2024_BAG_Workshop'Works

34080 files (progress: 34080/34080)

Plotting:

Plotting:

Plotting:

Plotting:

0.87400007 sec
Image scaling 67 .5000%
Make Plotting window:
0.85999990 sec
Image scaling 81.0000%
Make Plotting window:
0.86500001 sec
Image scaling 57 20007%
Make Plotting window:
0.83799982 sec
Image scaling 116.640%

3.2040000 sec

27430000 sec

27539999 sec

2. Exploring Data

Make Plotting window: 3.0060000 sec
Plotting: 0.88700008 sec
S ——

Scan Dimensions  Process options  Scanne * | * .

[ 2D background on ROI's R /
] 1D background on ROI's R -
) Nomalized ROI's €| |
View progress

] Manitor processing
Explorative background
) Explorative superimposed profile

[ Calculate 2D superimposed/average

agri{l)

[ I

e

Go [C] Update Main Window

File Search Speed (sec.):
-1

Search now

Selected ROI: sum

20 0
Z-theta (Degrees)

S

XRDUA BP

ROI image visualization

* +:increase ROl image size
» -:decrease ROl image size
* R:reset ROl image size

*

. - decrease contrast

[ ] /:

» =:setvalue for contrast based
on max. intensity

increase contrast

Frederik Vanmeert - 2024 Heritage BAG Workshop
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File

() Full processing mode

] Map: Processing.. |

1O Explorative mode () Grid mode

0no0000O0000

AUsers\F Vanmeert
\Downloads*2024_BAG_Workshop'Works
Downloads*2024_BAG_Workshop'Works

Alsers\F Vanmeert
A\lserstF Vanmeert
MlsershF. Vanmeert '
\Downloads*2024_BAG_Workshop'Works
Downloads*2024_BAG_Workshop'Works

AUsers\F Vanmeert
AldserstF Vanmeert
A\lsershF. Vanmeert
AUsers\F Vanmeert\l
\Downloads 2024 BAG_Workshop'Works
Downloads*2024_BAG_Workshop'Works

“serstF Vanmeert
AldserstF Vanmeert
“lserstF.Vanmeert

“\Users\F Vanmeert\Downloads'2024_BAG_Workshop'Works

Downloads*2024_BAG_Werkshop'Works

Downloads'-2D24_BAG:W0rkshop'-.Works

Downloads 2024_BAG_Workshop'Works
Downloads 2024_BAG_Workshop'Works

Downloads 2024_BAG_Workshop'Works

34080 files (progress: 34080/34080)

Plotting:

Plotting:

Make Plotting window:
0.83799982 sec
Image scaling 116.640%

Make Plotting window:
0.8870000:
Intensity scaling at 100.000%
Make Plotting window:

27539999 sec

3.0060000 sec
8 sec

3.9413959 sec

Scan Dimensions  Process options

[ 2D background on ROI's

] 1D background on ROI's

) Nomalized ROI's

B View progress

] Manitor processing

B Explorative background

) Explorative superimposed profile

[ Calculate 2D superimposed/average

Scanne ! | *

+

= 7

R =

e o
>

Go [C] Update Main Window

File Search Speed (sec.):

Search now

Selected ROI: sum

-1

2. Exploring Data

Flotting: 1.0590000 sec

Plotting: 0.91100001 sec

Plotting: 0.85399985 sec

Plotting: 0.84599990 sec

Flotting: 082099986 sec

Plotting: 0.89459998 sec
| S

agri{l)

12

14
Z-theta (Degrees)

16

XRDUA BP

1D profile options
* Right-click and hold : zoom in

» Single right-click : zoom out to
original
» Left-click and hold : select ROI

* When a ROl is selected, you can use
the left/right arrows (for small
jumps) and the up/down arrows
(for large jumps) to move the ROI
over the 1D profile
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] Map: Processing.. |

File

() Full processing mode

1O Explorative mode () Grid mode

0no0000O0000

AUsers'F Vanmeer \Downloads*2024_BAG_Werkshop'\Works
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“\Users\F Vanmeert\Downloads'2024_BAG_Workshop'Works

34080 files (progress: 34080/34080)

Make Plotting window:
Plotting:

27539999 sec
0.83799982 sec

Image scaling 116.640%

Make Plotting window:
Plotting:

3.0060000 sec
0.88700008 sec

Intensity scaling at 100.000%

Make Plotting window:

3.9413959 sec

Scan Dimensions ~Process options  Scanne * | *

[ 2D background on ROI's

] 1D background on ROI's

) Nomalized ROI's

B View progress

] Manitor processing

B Explorative background

) Explorative superimposed profile

[ Calculate 2D superimposed/average

L4

W
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18 Update Main Window

File Search Speed (sec.):

1

Search now

Selected ROI: sum

o
i |
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3 ENTER

Flotting: 1.0590000 sec
Plotting: 0.91100001 sec
Plotting: 0.85399985 sec
Plotting: 0.84599990 sec
Flotting: 082099986 sec
Plotting: 0.89459998 sec
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2. Exploring Data — Extracting 1D profiles

XRDUA BP
Link to XRDUA 1D

1.
2.

Update Main Window

Click pixel in ROl image

» Loads 1D profile of that pixel to
XRDUA 1D

Press ENTER when cursor is in
ROl image

»  Loads averaged (or superimposed)
1D profile based on current ROI
intensity in XRDUA 1D

Press ENTER when cursor is in
1D profile

»  Loads averaged (or superimposed)
1D profile in XRDUA 1D
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File

() Full processing mode

] Map: Processing.. |

10 Explorative mode

() Grid mode

0no0000O0000

AUsers\F Vanmeert
\Downloads*2024_BAG_Workshop'Works
Downloads*2024_BAG_Workshop'Works
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Downloads'-2D24_BAG:W0rkshop'-.Works

Downloads 2024_BAG_Workshop'Works
Downloads 2024_BAG_Workshop'Works

Downloads 2024_BAG_Workshop'Works

34080 files (progress: 34080/34080)

Plotting:

Make Plotting window:
0.83799982 sec
Image scaling 116.640%

Scan Dimensions  Process options

[ 2D background on ROI's

] 1D background on ROI's

) Nomalized ROI's

B View progress

] Manitor processing

B Explorative background

) Explorative superimposed profile

[ Calculate 2D superimposed/average

2 75394999 B 1D Profile Editor: EAC_10CFPG_roif0219_72156_integrated

Make Flotting window:  3.0060000  BROWSE:
Plotting: 0.88700008 sec Next file
Intensity scaling at 100.000% Previous file
Make Plotting window: 3.94159539)
Plotting: ~ 1.0530000 sec JIEE
Plotting: 0.91100001 sec Data range
Plotting: 0.85399985 sec o
Plotting: 0.84599990 sec -
Flotting: 0.8205959586 sec Mask Setup
Plotting: 0.89459998 sec
Background
PDF markers
Mode!
Maove Legend
LABELS:
Select Any
15.072 Degrees
22923 au.
______ :45?58 au.
Add Label
Delete label
Move label
2. Explo

Intensity (a.u.)

B0
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File Options Perform  Display

Scanne ! | *

©)

Go

18 Update Main Window

/ Abort File Search Speed (sec.):
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Search now

Selected ROI: sum

2 Click

f o N I I |
aaE A FAITEN

1.
2.

XRDUA BP
Link to XRDUA 1D

Update Main Window

Click pixel in ROl image
» Loads 1D profile of that pixel to
XRDUA 1D

Press ENTER when cursor is in
hgl :;“'age
lads averaged (or superimposed)

J\LU_LIHI\

L

Red line = center of
selected ROI in XRDUA BP

profile based on current ROI
tensity in XRDUA 1D

ENTER when cursor is in
file

lads averaged (or superimposed)
i profile in XRDUA 1D

1II\III\I\|IIIIIIIII
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3o
2—theta (Degrees}

Residual »=
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XRDUA1D

BROWSE:

T L e B s e B B

e - Some main options
e (D) L 1 1. Setthe data range to include
Zoom o0 1 . .
Mask Setup : : In flt model
% 4 2. Apply background corrections
et 2 | { 3. Go through PDF files
P © - 4. Open the Model window
- 1 5. Move the red line from XRDUA
_
Add Label L — BP
Delete label M T
Move label j :

i 40 jsle]
2—theta (Degrees)

Residual >
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File Options
BROWSE:

Perform  Display

]

X

Mext file
25

20

Add Label

Delete label

Move label

Y
2—theta (Degrees)

Residual >

a0

XRDUA 1D

XRDUA 1D

Some main options

1.  File

e Save/Load Mask (contains
experimental parameters
and fit model)

*  Load (Multiple) PDF

2. Options
*  X:Y:(Change axis options)
»  Parameters (edit geometry
parameters)
3. Display

*  Fit Total (Change
visualization of fit)

Show Peaks (Show initial
estimates of the model)

 View PDF (Enable/Disable
PDF and scale PDF)

Frederik Vanmeert - 2024 Heritage BAG Workshop
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) 1D Profile Editor: Explorative average = [m] x|

~ XRDUA 1D

L e P R AR @ 1. SetExperimental Geometry
. Y ] »  X-ray Energy/Wavelength
: }DE . «  Distance Simple-Deteitor E
Send [ @ - Box 1 These values are specific for each
3 15| | Beemertalgzamety Oten 1  beamtime. Check the poni file of
ems  § [{|| Xmewken:  [UURS 1 that beamtime for these values.
Select Ay E LV Xray wavelength (4) : 0.950752 —
i Y et e e - LKJ\JL,M 2. Reload 1D profile from XRDUA
= 5 E_ Pixel Y-size (pm) : [4] _: B P E
e || Dstance SanpleDetectoromf 9.6403934 ox 1 This is necessary the first time that
L Tita(): 0.0000000 ] you fill in the values of step 1 or

o
[

Rot b{%): 0.0000000

load these values from an existing
— F mask file.
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COTTE
Sticky Note
click enter in the pattern plot of the main window to update the extracted pattern

COTTE
Highlight

COTTE
Highlight

COTTE
Sticky Note
the values can be found in the e-logbook


B 1D Profile Editor: Explorative average = [m] X

~ XRDUA 1D

| e “.™ | Background Subtraction
= —w |  The Strip background usually
works well. Set the Niter value

so that it follows the

background without cutting
away intensity from the
‘ diffraction peaks.

* The background correction is
o0 = shown as a dashed green line

» Display -> Hide Background

. To remove the dashed green line

Move label

ntensity (o.u.
=]
& T } | I I I T T 1T 1T 17T 7 T 1T

10 20
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B 1D Profile Editor: Explorative average

File Options Perform Display

-

Open..
Read Options
Open dummy
Save...
Load...
Exit
Mask Setup
Background
PDF markers
Model
Move Legend
LABELS:
Select Any
-0.513 Degrees

0.000a.u.
| #0.385au

Add Label
Delete label

Move label

Intensity (a.u.)

Load Mask
Load PyFl Poni
Add Mask

Load PDF

Load Multiple PDF

_ Musoovite
B _ hydracerussite
- __ Silicon Oxide; Quartz §—alpha
4=
| LJ
0 J u I it i

25
2-theta (Degrees)

Residual »>»

lal 35

XRDUA1D

Identifying compounds
* Load (Multiple) PDF

e Use prior knowledge of your
samples

PDF

Powder diffraction files

These files are obtained through
other software, such as Match! and
various extensions are possible. It
is also possible to create these
within the XRDUA Model window
(saved as .pdd).
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COTTE
Sticky Note
patterns autoscaled to the max intensity of pdf
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&4 Update Main Window
__;;Works BER sz g o T s File Search Speed (sec.): 9 o
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Plotting: 0.71199989 sec E 3 If P D F f I I th
Plotting: 0.71599984 sec a0 = = n 0 I e ca n eX a I n e
E o RO e s . . .
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gl 1 | signal(s), save the 1D profile in
£ 50 3 | Andleste, sy Po 504 )
OF L 7 CEEEGEEIIN
E russite _ PDF >> 8
Eitoceiom 3 f—mrs XRDUA 1D and use dedicated
16 1 — =
2-thetn (Degrees) | U Keep Laxt Addad h .t h ft
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20— —
" : (Match!, QualXe, ..).
Move Legend ‘:j C b
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Select Any £ ]
6.936 Degrees r N
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Add Label al— 1
Delete label C 7
Move bl W‘ U\ Ju‘ U‘”
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Residual >
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B Map: Processing...

———— . XRDUA BP + XRDUA 1D

Scan Dimensions  Process aptions  Scanne + |

|
[m]
*

i3 . Go Update Main Window
s anmeetDonnioads 202 BAC Wotahop\Viaies | 20 backgrund an RO's |/ Aot Fie Seach Speed ro.
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\Wsers\F.Vanmeert\Downloads\2024_BAG_Workshop\Works - Search now
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Soonnno0000n

T [ Calculate 2D superimposed/average ; 0 bta i n a go 0 d ’I D p rofi | e fo r
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Plotting: 0.71199989 sec
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et ] @ 7 o signal(s), save the 1D profile in
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3] Map: Processing... |

File

© Explorative mode () Grid mode
C:\Users\F.Vanmeert\Downloads’\2024_BAG_Workshop\Warks]

O Ful processing mode

Scan Dimensions  Process options  Seanne + | *

() 2D background on ROI's

+ ) Go Update Main Window
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e}

(m)

w |

XRDUA BP + XRDUA 1D

Identifying compounds

« Several artefacts can make
identification difficult and/or
impossible

. Preferred orientation: this causes
a (strong) difference in relative
intensity

. “Large” crystals: this results in
very strong intensities for one or a

l[imited number of diffraction
peaks for the given crystal

* No physical sample

preprocessing is possible to
reduce these artefacts, so be
aware of the limitations of
your data!

op
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XRDUA BP + XRDUA 1D

Identifying compounds

 Several artefacts can make
identification difficult and/or
impossible

. Preferred orientation: this causes
a (strong) difference in relative
intensity

. “Large” crystals: this results in
very strong intensities for one or a
limited number of diffraction
peaks for the given crystal

* No physical sample
preprocessing is possible to

. reduce these artefacts, so be

aware of the limitations of

' your data!

w |
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m— 1pixel from a single | | *  No physical sample
—— 1 F large crystal preprocessing is possible to
T E ' reduce these artefacts, so be
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My strategy (depends on the goal of the analysis): XRDUA BP + XRDUA 1D

« ldentify all main phases of the average profile, using as Identifying compounds
much prior information as you have. « This is the process that

« Use ROIs on peaks of an unknown phase to obtain a good 1D (usually) requires the most
profile for that phase using XRDUA BP (single pixel or time from the user.
average). ldentify it with available PDFs or with dedicated « A priori knowledge and
software (Match!, Qualx2, ..). complementary information

* Repeat this for all/most signals. are very helpful

« Create a small ROl window in XRDUA BP and ‘scan’ this over |* Sometimes it’s good to be
the entire angular range and/or place ROl selectively on stubborn and keep trying ;-)

angles for which you expect a diffraction peak of a specific
phase to check for meaningful 2D intensity distributions.

» Be aware of the limits of your data (preferred orientation,
“large” crystals, ... ).

» Create your fitting model gradually.

Frederik Vanmeert - 2024 Heritage BAG Workshop
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G_Workshop \Works
G_Workshop\Works

Save result
Save result (hdf5)

Save result (only map)

Exit \G_Workshop\Works

L \USErs\r_vanmeer \Lownioaos 2uzs_bAG_Workshop\Works

| [C:\Users\F.Vanmeert\Downloads'2024_BAG_Workshop'Works
| |C:\Users\F.Vanmeert\Downloads'2024_BAG _Workshop\Works

\Llaers\F Vanmeerd\Nawnlnars\ 2024 RAG Wnrdcshan\Wndes

34080 files

Plotting: 0.72700000 sec
Platting: 0.84355986 sec
Plotting: 0.71399999 sec
Plotting: 0.74399996 sec
Platting; 0.78699994 sec
CAUsers\F Vanmeert\Downloads'2024_BAG_Workshop\Works
Partial results: Saved

| C:\Users\F.Vanmeert\Downloads \2024_BAG_Workshop\Works
C:\Users\F Vanmeert\Downloads"2024_BAG_Workshop\Works
Partial results: Saved
C:A\Users\F.Vanmeert\Downloads"2024_BAG_Workshop\Work:
Partial results: Saved
CUsers\F Vanmeert\Downloads'2024_BAG_Workshop\Work:

Fles  Scan Dimensions Process options

(nskip.nmax)  EAC_10CFPG_roi60219_

Dir orlist of files: ~ C:\Users\F.Vanmeet\Dc

File sarting
Mask File: C:\Users\F.Vanmeert'De
Output dir: CiUsers\F Vanmeert\Dc

Output filename:  EAC_10CFPG_roi60219

(] Autosave Session/Point

() Autosave Session/Line
Automatic saving on finish
() Ovenwite existing outputfiles
Dont check files

() Skip+nmax on subfiles

]

v

Go Update Main Window

/ Abort File Search Speed (sec ):

1

Search now

Selected ROI: sum
- .

agri(l]

4. Saving ROl images

16
—theta (Deg

Fredq¢

]

B 1D Profile Editor: Explorative average
File Options Perform Display
BROWSE:

XRDUA BP + XRDUA 1D

Saving ROl images

* Select ROl around peak of
interest

* Check correct selection of peak
in XRDUA 1D (when “Update
Main Window” is checked)

* Save result (only map)

= [m] X

Nex file .1
Previous fle
MODE:
Data range

Mask Setup al—

Background =

PDF markers
Mods!

Move Legend
LABELS
Select Any

Intsnsity (3.0
T

15.206 Degrees 45—
5454 au
3.503au.

Add Label
Delete label

Move label

— Musoovite —
__ hydracerussite -
__ Silicon Oxide; Quartz f—alpha

20 25
2-thela (Degrees)

M

Residual >>



B 1D Profile Editor: Explorative average

File Options Perform Display

BROWSE:
Next file

Add Label
Delete label

Move label

25

20

XRDUA1D

J‘—‘IIII\\\}IIIIII\I\\II\I'

_ Muscovite
__ hydracerussite
__ Silicon Oxide; Quartz §—dlpha

“IIII|I\\\‘Illlll\l\‘ll\ll

A L N .
20 40 ]

3
2-theta (Degrees)

Residual »>»
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5. Creating a Fit Model

Select Data Range

Select the data range that you

want

to include in your fit

model

Typic

ally:
Large scattering angles produce

signals of low intensity of there is
a lot of overlap with other phases

Low scattering angles show the
drop in intensity of the beam stop
and the decrease in intensity of
the primary beam and beam
scatter

If your phases of interest are not
in those regions, avoid putting
them in your model.

RUKS MUSEUM



B 1D Profile Editor: Explorative average
File Options Perform Display
BROWSE:

O

Netfle = [TT T T

25
Previous file

MODE;

Zoom 20
Mask Setup
Background
PDF markers
[ T11)
LABELS:
Select Any
0.000 Degrees
0.148au

o

Intensity (a.u.)

=

e N N N N I AN |

¥

#0.385au

Add Label
Delete label

Move label

x

BE] Pattern Modellin

5. Creating a Fit Model

o
{23 PD
{21 Pawley
.25 Ristveld

Start refinement

General profile parameters  General fit results  Quartitative  Advanced fit parameters Uit cell | ¢

Main  Larentz-polarization
Background type:
Calc+substract (stip)
Zero Shift type:
sample-detector shift

Anomalous dispersion

Source emission lines ffirst = max):
Vavelength(f)]  Intensity FWHM

“50950752 1.00000  |1.00000

XRDUA 1D + Model

Main Model window

Model

. General fit parameters

. Default settings should be fine for
most cases

. Change Background type if you
didn’t use ‘strip’ background

Different ‘structural’ and
‘structureless’ groups to use in
the fitting model

. Rietveld: uses complete crystal
structure (unit cell parameters,
atomic coordinates, SOF, ...)
Pawley: uses crystal structure
information witEIt atomic
information
. PD: contains no structural
information (list of peak positions,
étensities and widths)

convert

Frederik Vanmeert - 2024 Heritage BAG Workshop
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COTTE
Sticky Note
not recommended for the BAG users

COTTE
Sticky Note
PD for pattern decomposition, for example for tape, resin


] Map: Processing.. |
File

() Full processing mode Q) Explorative mode () Grid mode

Scan Dimensions  Process options

AUsers'F Vanmeer \Downloads*2024_BAG_Werkshop'\Works )20 back d on RO
A\Users'F Vanmeert \Downloads 2024_BAG_Workshop'Works BTN =

| 10 background on ROI's
|__J Nommalized ROI's

A\Users'F Vanmeert \Downloads 2024_BAG_Workshop'\Works [
MUsers\F Vanmeert '\ Downloads 2024_BAG_Workshop'Works
AUsers'\F Vanmeer \Downloads*2024_BAG_Werkshop'Works
“\Users'F Vanmeert \Downloads*2024_BAG_Workshop'Works
A\Users'F Vanmeert \Downloads 2024_BAG_Workshop'\Works
AUsers'\F Vanmeert '\ Downloads*2024_BAG_Workshop'Works
AUsers'F . Vanmeer \Downloads 2024_BAG_Workshop'\Works
“\Users'F Vanmeert \Downloads*2024_BAG_Workshop'Works
“\Users\F Vanmeert\Downloads 2024_BAG_Workshop'Works
“\Users\F Vanmeert\Downloads'2024_BAG_Workshop'Works

B View progress
] Manitor processing

B Explorative background

0no0000O0000

) Explorative superimposed profile

[ Calculate 2D superimposed/average
34080 files (progress: 34080/34080)

Make Plotting window: 27539999 sec
Plotting: 0.837559582 sec

Image scaling 116.640%

Make Plotting window: 3.0060000 sec
Plotting: 0.88700008 sec

Intensity scaling at 100.000%

Make Plotting window: 3.94195999 sec

Scanne ! | *

+
7

R

e o

Go

©)

18 Update Main Window

File Search Speed (sec.): —I
-1

Search now 2 .

Selected ROI: sum

XRDUA BP
Link to XRDUA 1D
Update Main Window

Click pixel in ROl image
» Loads 1D profile of that pixel to

16

Flotting: 1.0590000 sec
Plotting: 0.91100001 sec
Plotting: 0.85399985 sec
Plotting: 0.84599990 sec
Flotting: 082099986 sec 4.0 T T
Plotting: ~ 0.89455998 sec 4 ENTER |
_ss b
:g_f | I
@ 3.0 1 1
1 1
|
2.5 | |
12 14
Z-theta (Degrees)
| S ———

Frederik Vanmeert - 2024 Heri

5. Creating a Fit Model

2 Click XRDUA 1D
I - 3. Press ENTER when cursor is in
3 ENTER ROl image
»  Loads averaged (or superimposed)
1D profile based on current ROI
intensity in XRDUA 1D
4. Press ENTER when cursor is in
3 | 1D profile
= »  Loads averaged (or superimposed)
E 1D profile in XRDUA 1D
M ]
* Add groups to the model step by step

Extract a suitable 1D profile in which
the phase(s) of interest is/are clearly
present.

Use contrast/intensity scaling when
needed to visualize the distribution.




B 1D Profile Editor: Explorative average
File Options Perform Display
BROWSE:

O

Netfle = [TT T T

25
Previous file

MODE;

Zoom 20
Mask Setup
Background
PDF markers
1)
LABELS:
Select Any
0.000 Degrees
0.148au

o

Intensity (a.u.)

=

e N N N N I AN |

¥

#0.385au

Add Label
Delete label

Move label

x

BE] Pattern Modellin

5. Creating a Fit Model

o
{23 PD
{21 Pawley
.25 Ristveld

Start refinement

General profile parameters  General fit results  Quartitative  Advanced fit parameters Uit cell | ¢

Main  Larentz-polarization
Background type:
Calc+substract (stip)
Zero Shift type:
sample-detector shift

Anomalous dispersion

Source emission lines ffirst = max):
Vavelength(f)]  Intensity FWHM

“50950752 1.00000  |1.00000

XRDUA 1D + Model

Main Model window

Model

. General fit parameters
. Default settings should be fine for
most cases

. Change Background type if you
didn’t use ‘strip’ background

Different ‘structural’ and
‘structureless’ groups to use in
the fitting model

. Rietveld: uses complete crystal
structure (unit cell parameters,
atomic coordinates, SOF, ..)

Pawley: uses crystal structure
information without atomic
information

. PD: contains no structural
information (list of peak positions,
intensities and widths)

convert
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B Pattern Modelling — ] x

ikttt i Model
Working with fitting groups

Delete All

) Pattern Modelling - 0 X
+  Right-click on th f
G Rietveldd =
35 = Right-click on the group for
~-[21 PDO ncluded: yes
Exclude All 1423 Pawley Number of ft parameters: 0 .t'
- Initi Panley0
Refined = Initial b %LV:‘:EV Pefor v 0 p | O n S
Initial = Refined =] Rietvelig]
Include/Exclude mmetry Inisl  Consiraints Refined  Standard Dev. ASUfmi *| > < > Q
* Add ‘peak group’ to different
Change Name v
Delete
ot | B Potem Mol - o x structural groups
Duplicate Eagdﬂ Group name: Hydrocerussite
Copy to Pawley [=E PD Group number: 0 ¢ ?
T * Change name of ‘peak group
Scattering yield 429 Pawley Number of f ers: 0
Refined = Initial -2 PawleyD Perform. .. w
Initial = Refined =43 Ristveld
Y crocensaec
%Z;{‘":‘ Main  info Symmetry Inttill  Constraints Refined Standard Dev. ASUfini * [*
ined +
Refined « Peak profile type:
Gaussian ~
Fit parameters
Position ' @ Global

B Refined
(T Refined (constraints »= Clow)

(] Refined (constraints <= Chigh)

() Refined (constrairts +/C)

Refined: uses some default constraints
Constraints +/-C: stay around inttial values
Constraints >=Clow <=CHigh: limit parameters |
Refined + refined with constraints (single intensities): reject peaks when outside limits

Refined + refined with constraints {scaling factor): reject phase and fit again

“Frederik Vanmeert - 2024 Heritage BAG Wdrkshop

5. Creating a Fit Model RUKS MUSEUM


COTTE
Sticky Note
right click< "change name"

COTTE
Sticky Note
here to download the cif file:
load structure file


) Pattern Modelling

Group name: Hydrocerussite M 0 d e |
Group number: 0

Included: yes

Mumber of fit parameters

i @ PawleyD Rierve,d Gro Up
Ela Rietveld Perfomm...
S| Load Structure File

Save Structure File
Add ASU position

s * Load Structure from structure
gt | file

| m FWHM_L |

Reset Linit Cel 000000 100000 600000 D.100D00 if fi

Fecoojaie k. [ 000000000 6000000100000 | . E.g., cif files from COD or AMCSD
Save Peak param 000000 600000 200000  0.100000

g:;: E'JFTM : 000000 400000 600000  0.100000 ° -CEI fro m XRDUA

Save Peaks as PDF. =

il : e [nitial

Global position parameters

[amom |2 5|~ [ e e | om . Shows miller indices, multiplicity
'—'. = - of the different diffraction peaks
e g within the selected data range
0 0.00000 .
R . Unit cell parameters
0 |3.D:Dgl: 3.:3:‘;: D.DW[‘)‘:DDD 0 = | O CO n St ra i nts
0.00000 This value will be «  Set constraints on the parameters

refined by the model

that are refined

5.24650 These values will NOT ) Refined

. . Refined values obtained by the
0.10000 be refined by the model model

Frederik Vanmeert - 2024 Heritage BAG Workshop
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COTTE
Sticky Note
under the box "perform"


This site is an interface to a crystal structure database that includes every structure published in the American Mineralogist, The Canadian A M CS D

Mineralogist, European Journal of Mineralogy and Physics and Chemistry of Minerals, as well as selected datasets from other journals. The
database is maintained under the care of the Mineralogical Society of America and the Mineralogical Associaty 7 e
the National Science Foundation.

@Siidr‘a 0, MNekrasova D, Depmeier W, Chukanov N, Zaitsev A, Turner R

3
I | hydrocerussite 1 | Mineral @ Acta Crystallographica B74 (2018) 182-195
| o | . Hydrocerussite-related minerals and materials: structural principles,
chemical wariations and infrared spectroscopy
[ | Chemistry Search Locality: synthetic
| | cell Parameters and Sym)| _database_code_amcsd 8028727
| | R 5.257 5.257 23.626 9@ 9@ 120 R-3m
O atom % y z occ Uiso U(1,1) U(2,2) U(3,3) U(1,2) U(1,3) U(2,3)
| | Gem?]'ﬂl Search Pb1 ] 9 .2157@ 8271 .@240 .@249 .9314 .8125 ] ]
R Pb2 .9153 -.9153 .@e191 1/6 .8286 .8337 .8337 .B279 .B238 -.€015 .15
C 1/3 2/3  .2337 .831 .812 .81z @58 886 2] a
0 .8083 -.8083 -.8979 .838 .832 .832 L8B3 .026 -.eel .08l
Logic interface © AND O OR OH ) 8 .3124 678  .808 .08 .638  .845 ) )
o _ ~ ~ Download AMC data (View Text File
Viewing (About File Formats) (@ amc long form ' amc short form ) cif Download CIF data (\(n'iew'lext File)
Download ® amec ) of O diffraction data Download diffraction data (View Text File)

View JMOL 3-D Structure (permalink)

i _
{g A |_I Hydrocerussite
2 »

@Mar‘tinettc P, Anne M, Dooryhee E, Walter P, Tsoucaris G
@ Acta Crystallographica C58 (20@2) is2-ig4

[ Peopic IS

Number of Files downloaded since Apr 1, 2003: 1180205959 Synthetic hydrocerussite, 2PbCO3*Pb(OH)2 by X-ray powder diffraction
Data Last Updated: January 08, 2024 . . .

Web Page Last Updated: Juy 31, 2018 Locality: synthetic

This page has been accessed 4540665 times. _database_code_amcsd 8818324

Als0 5ee oUr complete list of minerals and complete list of authors. 5.2485 5.2465 23,762 99 90 120 R-3m

This material is based upen work supported by the National Science Foundation under Grant Nos. EAR-0112782. and EAR-062] atom X Y z occ  Uiso

conclusions or recommendations expressed in this material are those of the authors and do not necessarily reflect the views of Pb1 B e .2151@ .a172

Should the use pf the qabahaﬁe require a citation, then please use: Downs, R.T. and Hall-Wallace, M. (2003) The American Mir] Pb2 .9153 -.9158 .@616 1/6 .@215

Database. American Mineralogist 88, 247-250. (pdf file) c ) 8 .4304 .28

Contact Robert T Downs for suggestions and corrections. 01 .8568 -.8568 .4318 .e28

OH2 -.293 .293  .@xee 1/3 .ele

on lew Text File)
View JMOL 3-D Structure (permalink)

Download in:

Amc Format V|| Select All || Clear All H View Selected Data |

Multiple datasets can be concatenated into a single downlcadable file by selecting the datasets and then clicking

F Multiple datasets can be downloaded as individual files inside a ZIP archive by selecting the datasets and then clicking

5 Creating a Fit Mode|| TS S MUSEUM

Return to AMCSD Home Page




) Pattern Modelling

é--a Rietveld

“®

Group name: Hydrocerussite
Group number: 0
Included: yes

Mumber of fit p, ers 3
Perform... ! 3 ’ ~

Main  Info Symmetry Initial  Constraints

Cell color: Gray =no parameter, Red =fixed G_)

ASU parameters

Refined Standard Dev. ASUINt)  ASU(constr) ASUfef) ASU{SD)

Matoms Mame

z

Whyck X ¥ z SOF

Pb1
Pb2
C

01
0-H2

=

Unit cell properties:

Pb2=:9.00
C4+ 6.00
02-: 2400
H1+ 6.00
Weight %:
Ph2+: 80.1 (%)
)

)
H1+:03 (%)

+|[-

Fb2+
Fb2+
Cd+
02-
02-H1+

+Z -Z XY | YZ XZ Resst Rebuid @ Axison/off

Unconstrained ~  Slow zoom ~  Save Image

TTCUUCTIIN VOTIIIIcer CUL-T ll\_lltage BAG WOFkShOp

5. Creating a Fit Model

Model

Rietveld Group
* ASU(init)

. Atomic structure information

. Charges are default, unless the
structure is loaded from a XRDUA
cel file

» Set proper charges
1. Z,eg,

. Pb: Pb2+
«  OH-:02-H1+
*  H20: 02-H1+2

E 2. Charge: 0.00

3. You can modify and save the

structure as a .cel file (Perform

)

RUKS MUSEUM


COTTE
Sticky Note
the charge must be zero!!!

COTTE
Highlight


) Pattern Modelling

Exclude all but this
Change Name e
Delete

Delete all but this !

Group name: Hydrocerussite
Group number: 0
Included: yes
Mumber of fit parameters 3
Perform... ~
Rietveld
Include/Exclude etry Initial  Constraints  Refined Standard Dev.  ASUfnit) ASU(constr) ASUjref) ASUISD)

8] Pattern Modelling

Duplicate =d

Copy to Pawley =d (constraints >= Clow) — a Model
@ Copy to PD =d (constraints <= Chigh) _a PD

Scattering yield +d {constrairts +/C)

Refined = Initial

Initial = Refined ault constraints
LONSIraIms +7-.: stay around inftial values

Refined + refined with constraints (single intensities): re|
Refined + refined with constraints (scaling factor): reje

Constraints >=Clow <=CHigh: limit parameters = a Rietveld

Group name: Hydrocerussite
Group number: 0

Included: no

Mumber of fit parameters: 3

Perform... v

Main et Seemetry  Initial  Constraints R
Include/Exclude

Exclude all but this w
Change Name

Delete il

Delete all but this Ed

Duplicate ed (constraints == Clow)
Copy to Pawl
Py ¥ ed (constraints <= Chigh)

Copy to PD
. i ed (constraints +/-C)
Scattering yield
Refined = Initial i
ault constraints
Initial = Refined ound initial values

Lonstrants >=Llow <=_High: limit parameters
Refined + refined with constraints (single intensities): rej
Refined + refined with constraints (scaling factor): reject]

5. Creating a Fit Model

Model
Convert Rietveld to PD

1. Peak positions and relative
intensities are calculated
based on the structural
information in the Rietveld
model. To speed up the fit,
convert the Rietveld group to a
PD group (i.e, a list of
positions, relative intensities
and widths).

2. Exclude irrelevant groups and
the Rietveld group from the fit

- - TTCUUCTIIN VOTIIIIcer CUL-T ||\_utage BAG WOFkShOp

RUKS MUSEUM



) Pattern Modelling = O X

=25 Model Group name: Hydrocenussite 0 d e |

ER= R Group number: 1

: % PO Included: yes . .

=] i crocerussic | Number of fit parameters: 3 d
5Ga Paviey R Main group window
i Pawley0

B3 Ristveld

@ Hydrocenussite Man ifo sl Constraints Refined Standard Dev. L4 C h ose Pea k p rOfl I e typ e

Peak profile type:
Gaussian ~ ':3 i .

— o » Select which parameters to

Posttion @ Global |"-"||:u:| 1 |J:||'E!|'lt2iEl|'l 0

/ B Aefned Mod 2 Lorentzian refine E

Lorentzian

Fit parameters

] Refined (constraints >= Clow) FSEUdD'VDiEIt < Ky o .

[ Refined (constraints <= Chigh) TCHZ Pseudu:u-’u"n:ligt > G I O b a I tO I I n k Va rl 0 U S

[ Refined (constraints +/-C) PE-'\?ITSEIFI 1'-'"” ) . .

Splt Pseudo-Voigt parameters during refinement
et e o e LRl T - : i
Constraints >=Clowa:=CH|gh limit parameters ° POSItIO nS. a re TEfI ned by a Sl ngl e
Refined = refined with constraints (single intensities): reject peaks when outside limits <
Refined + refined with constraints {scaling factor): refect phase and it again param eter sam p le-detector
distance’)

. Area: intensity is scaled using a
single scaling factor

. FWHM: widths are refined using
the Cagliotti peak width function

e — - ewerk Vanmeert - 2024 Heritage BAG Workshop
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COTTE
Sticky Note
Gaussian is fine for ID13 data

COTTE
Sticky Note
typically position, area and FWHM => select "refined"

COTTE
Highlight

COTTE
Highlight

COTTE
Highlight


) 1D Profile Editor: Explorative average
File Optiens Perform  Display
BROWSE:

Mext file
25

Previous file
MODE:
Data range
Zoom 20
Mask Setup
Background
PDF markers

w

Model
Move Legend
LABELS
Select Any
0.000 Degrees

0.148au.
20385au.

Intensity (a.u.)

=)

o
e | I I I N O I |

Add Label

Delete label

Move label

5. Creatil

i8] Hydrocerussite
Pawley

D e Pawley0
=3 Rietveld
gy Hydrocerussite

Start refineme;
General profile parameters  General fit results  Quantitati
Main  |orentz-polarization
Background type:
Calc+substract fstip)
€

sample-detector shift

Anomalous dispersion

Source emission lines ffirst = max):
Vavelength(A]  Intensity
. 1.00000

FWHM |
1.00000

= [m] x
S none  ortpol  stip

L B e L L s e S B O B
1 1 — Peak Stripping
! ! B Stip
1 1
| | n Wicth
1 1 7 1
: : _ | Niter:
| | _ 750
I I -
1 1 | Subtract
1 1 -
1 1 1 =
1 1 —
| Muscovite 1 |
1 — hydrocerussite 1 |
| — Silicon Oxide; Quartz f—alpha
1 1 1
1 1 T
1 1 —
1 1 ,
I U MM | ]
1 1

, .
\ 3
1 | |
| 1 i
1 | | 1 _
| |
' | U L il 7

L | { .|\.|\. L I| ] \“| sl AL I|. L I\‘uhm b L, \\.Ilw-nl.umu.m.n. -
10 20 k) 40 50
thatn (D
8] Pattern Modelling = a X

Ve Avancedﬁtparameters Unit cell | 41 *

XRDUA 1D + Model
First Fitting

Make sure to restore the
background in XRDUA 1D, since
the main model window has
‘Background type:
‘Calc+subtract (strip) [l

Start refinement

hop

RUKS MUSEUM


COTTE
Sticky Note
1- click here

COTTE
Sticky Note
2- start refinement

COTTE
Sticky Note
recommended for ID13 data

COTTE
Highlight

COTTE
Highlight

COTTE
Highlight

COTTE
Highlight

COTTE
Highlight

COTTE
Sticky Note
otherwise you will double the background step


B8 1D Profile Editor: Explorative average

File Options Perform |l Display
BROWSE:

Next fle T T T
I
Previous fie 7
MODE: -
Deta range ]
— ‘,
I
Mask Set [N
Background I
PDF mark 1
-
Hodd — Muscovite o
Move Legend St hydracerussite "
LABELS Hide ringS% values —_ silicon Dxide; Quartz §—alpha |
I
Select Any Toggle PDF il !
0.000 Degre Refresh Display £
e C\Tar Display
— ol
Add Label ]
m
Dekete lebel L
Move label P _/} JL‘ !
0 |

0 25
2-theta (Degrees)

Residual >>

XRDUA 1D + Model
Find good starting values
Subtract background agaii]

Click °Fit Total’ (changes to °Fit
resolved’)

The refined tab shows the

1.
2.

5. Creating a Fit M

| L@ Pawleyd
=-4Z3 Rietveld

----- @ Hydrocerussite

Group name: Hydrocerussite

Group number: 1

Included: yes

Mumber of fit parameters: 3]
Perform.... ~

Main  Info

Inttizl  Constraints ptandard Dev.
Cell color: Gray = net used, Red =fixed E

Peak parameters:

24heta | FWHM_L |
0 12.2307 987215 0.100000
1 128672 136051, 0.100000 |
2 13.8232 1164.13 0.100000
3 15.1522 545168 0.100000
4 16.6657 906313. 0.100000
5 20.1680 93719.7 0.100000
Global position parameters:
ddistimm)} | isodeform

“ 0.00530383 ") .00000

Global intensity parameters

scaling

[ o [Emeeen

Global FWHM parameters:

W

0.0325559 @)

refined values for the different
parameters

ddist: offset to sample-detector
distancE

scaling

W: Cagliotti theta independent
peak width parameter

RUKS MUSEUM


COTTE
Sticky Note
only values in black are refined (not those written in red)

COTTE
Sticky Note
not zero because of uncertainty when making optical focus, or due to the intrinsic thickness of the sample, or because samples were mounted on purpose at a different position compared to calibration

COTTE
Sticky Note
in the main 1D profile editor, background


T
| I
I 17
—
1
] I
1 [
I
]
8 I
I
1
] I
fy [
2 b — Muscovite +—
= | ____ hydrocerussite |
% 1 — Silicon Dxide; Quortz $—alpha 17
2 L i
b 1
| |
A hml
b i
| |
[ 1
H i
i 1]
] ]
m i
L 1
b [
ok foh |
10 15 0 25 E
2-theta (De:

Residual »>

5. Creating a Fit

Include/Exclude
Exclude all but thi
Change Name
Duplicate

Delete

Delete all but this
Refined = Initial
Initial = Refined

Group name: Hydrocemnussite
Group number: 1
Included: yes
© arameters: 3
w
is

Intial  Constraints Refined Standard Dev.

3y =not used, Red =fixed

ters
2theta | FWHM_L
12.2307 987215 0.100000
12.8672 136051. 0.100000
2 13.8232 1164.13 0.100000
3 15.1522 545168 0.100000
4 16.6657 306313. 0.100000
5 20.1680 93719.7 0.100000
Global position parameters
| ddistimm)} | isodeform
0 0.00530383 |1.00000
Global intensity parameters:
scaling
N s @
Global FWHM parameters:
[ U v W IG
[ o 000000 000000 [0.0325559 [0.00000

XRDUA 1D + Model

Find good starting values

e (Check the refined values
(Model) and the fit (XRDUA 1D)

1. Decrease the value for scaling.
This value is too high as a
starting value for pixels that do
not contain this phaseE

2. Copy the refined values to the
initial values for the model

hop
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COTTE
Sticky Note
typically divide by 10


) Pattern Modelling

23 Wodel

=3 PD

g PDO

‘B
5143 Pawley

. PawleyD
=43 Rietveld

& Hydrocenssite

o Initial ~ Constraints Refined Standard Dev

B pattern Modelling

Group name: Hydrocerussi ite:
Group number: 1

Included: yes

Mumber of fit parameters: 3
Perform ~

Peak profile type:
Gaussian ~

Posttion B Global
) Refined

[ Refined (constraints = Clow)
[0 Refined (constraints <= Chigh)

18 Refined (constraints +/-C)

Refined: uses some default constraints
Constraints +/C: stay around initial values
Constraints »=Clow <=CHigh: limit parameters
Refined + refined with constrairts (single intensities). reject peaks wi
Refined + refined with constrairts (scaling facter): reject phase and

=

EHEY Model
EHE3 PD
. R ]
TR
1423 Pawley
e FawleyD
-3 Rietveld

e Hydrocerussite

Group name: Hydrocerussite

Group number: 1

Included: yes

Number of fit parameters: 3
Perform ~

Main  Info Iitial

Cell color: Gray = not used, Red =fixed

Peak parameters:

>=C0  |0.D0000 0.00000 0.00000
«=C1 0.00000 0.00000 0.00000
2C 0.00000 0.00000 0.00000

Global position parameters

‘ ddist{mm) isodeform

Global intensity parameters: 2
scaling
>=C0  |0.00000
«=C1 0.00000
2C 0.00000

Global FWHM parameters:

Y] W W

>=C0  |0.D0000 0.00000 0.00000
«=C1 0.00000 0.00000 Loonet

2C 0.00000

0.00000

0.00000 10.0100000 00000

XRDUA 1D + Model

Set constraints

Tip: Rerun the fit to check that no
mistake was made (do not forget
to restore the background) E

Frederik Vanmeert - 2024 Heritage BAG Workshop

5. Creating a Fit Model

It’s best to constrain the
position and width to avoid
unrealistic values

Refined (constraints +/-C)

*  This constraints the value
based on the initial value and
a constant

Set the constants to be used as
constraints

* This depends on your sample,
but a good startis e.g,
. ddist: T mm
. W: ca. 1/3 of initial value

RUKS MUSEUM


COTTE
Sticky Note
for the position, and for the FWHM
NOT for the area!!! which needs to vary a lot

you can also decide to completely fix (no refinement) some parameters, such as FWHM if you consider they will not vary over the maps

COTTE
Sticky Note
(background, model, start refinement and check that there is no error message)


Pattern Maodelling

=23 Model Group name: Guartz
=4 PD Group number: 2
&g PDO Included: yes
@ Hydrocenss ite Number of fit parameters 3
& Perfon v
@ Muscovite
-~ Anglesite
=423 Pawley Main  Info  Intial  Constraints Refined
@ Pawleyd Cell color: Gray =not used, Red =fixed
- Rietveld
& Hydrocenuss ite Peak parameters:
@ Quartz 2+heta 1 FWHM,
— MUSCD_‘”‘E 0 12.8280 1368.31 0.1
@ Angleste 1 |e3483  semz o
2 16.3483 3623.59 0.1
_ 3. 223131 1969.03 0.100004
BE) 1D Profile Editor: Explorative average
File Options Perform Display
BROWSE: Fit resolved
Nest file Spectrum Line
Previous file Hide error bars
MODE: View PDF

Data range View Mask

Hide Data range

Mask Setup

T
4
Hide Legend 1
H
Background Hide Labels 1
T
PDF markers Show peaks N
Model Hide peakselect |
— Muzcovite s
Move Legend Show background —_ hydrocerussite 1
LABELS: Hide ring% values — Slicon Oxde; Quartz §—alpha |
H
Select Any Toggle PDF F1 N
0.000 Degrees Refresh Display F3 :_
0.148au.
+0.385 A, Clear Display :7
% i
! 1
2 —
Add Label 1
! |
Delete label r
Move label ! M L 4
ol ; i Peodh ) P e A |
10 15 20 25 3o 38
)

Tip: Simplify the fit visualization in the
XRDUA 1D window by excluding all
groups except the phase of interdsd In
the XRDUA 1D window go to Display ->
Fit total. Now only the contribution of
this phase to the fitis shown.

XRDUA 1D + Model

Add a new group for the next phase
and repeat the procedure

Find a suitable 1D profile
Create Rietveld group
Load structure file
Check charges

N o U N W

2—theta (Degrees

Residual =>»

Copy to PD
Start refinement

Check fit and refined values
and lower the intensity value

8. Set Initial = Refined
9. Set constraints
10. Rerun fit

Frederik Vanmeert - 2024 Heritage BAG Workshop

5. Creating a Fit Model

RUKS MUSEUM


COTTE
Sticky Note
in the fit model


) Pattern Modelling

3

Peak parameters:

Intial  Constraints

=423 Model Group name: Anglesite
Sy PD Group numb 4
@ PDO Included: y
~[8] Hydrocenss it Number of fit parameters
5] Quartz Perform
~[2) Wuscovte
-8
=3 Pawley Main  Info
& Pawley0 Cell color: Gray =not used, Red = fixed
=+ Rietveld

Tip: You can show your initial estimate for

=
;;§§}§§;5 — = the model. For this, remove the fit (click
| i =@ @ | on Fit total until the fit disappears) and
- click Show peaks. The profile in green
s e —{ shows the fit with the initial values for the
| phases that are included in the model
— 7
B Lo S —hrecmnite
o Ve St ““IJ g "“#\ L N\"' = EE ~M‘AML =i = “—J\é\ﬂh’f\/hq | erT}L\—T—
] h " ® 2—theta (Degreeﬁ;f> 0 *
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5. Creating a Fit Model

XRDUA 1D + Model

Add a new group for the next phase
and repeat the procedure

N o U N W

8.
9.

Find a suitable 1D profile
Create Rietveld group
Load structure file
Check charges

Copy to PD

Start refinement

Check fit and refined values
and lower the intensity value

Set Initial = Refined
Set constraints

10. Rerun fit

RUKS MUSEUM



Map: Processing... |

Go 8 Update Main Window

/| Mot Fie Search Speed (ssc)
-1

Search now

Selected ROI: sum

XRDUA 1D + Model

Unknown phase

. A

Muscovite
— hydrocerussite
— Sllicon Oxide; Quartz §—alpha

_ |

File
O Full processing mode @ Explorative mode (O Grid mode Sean Dimensions  Process options  Seanne 1 | * .
C:\Users\F.Vanmeert\Downloads’\2024_BAG_Workshop\WWork: 72D back d on RO
C:\Users\F . Vanmeert \Downloads'2024_BAG_Workshop\Works = seEalaled 2 -
C:tUsers"F Vanmeert\Downloads"2024_BAG_Workshop'\Works m D
C:\Users'F.Vanmeert\Downloads\2024_BAG_Workshop\Warlks Db Ergari cn sl R
C:\Users'F Vanmeert\Downloads\2024_BAG_Workshop\Waorks [0) Nomalized ROI's <<
C:\Users"F Vanmeert\Downloads"2024_BAG_Workshop\Works —
C:iUsers'F Vanmeert\Downloads*2024_BAG_Workshop'\Works 8 View progress
Cl \Downloads\2024_BAG_Workshop\Warks | .
oAl \ \Downloads\2024_BAG_Workshop\Works ] Monitor processing
C:\ \F Vanmeert\Downloads'2024_BAG_Workshop\Works
C:\Users'F.Vanmeert\Downloads\2024_BAG_Workshop\Warlks 8 Explorative background
C:\Users\F Vanmeert\Downloads 2024_BAG_Workshop\Works —=
[P Al leare\F Vianmasr\ Nawnlnade\ M4 RAG Wk shan\Warka ) Explorative supenmposed profile
[C) Calculate 2D superimposed/average
34080 files
Plotting: 0.71000004 sec — -
Plotting: ~ 0.71199989 sec 1D Profile Editor: EAC_10CFPG_roiB0219 72156 integrated
Plotting 0.70095598 sec
Plotting: ~ 0.85599995 sec File Options Perform Display
Plotting: 0.75000000 sec
Plotting 0.72200012 sec BROWSE:
Pletting:  0.72700000 sec sy T T
Ploting: 070600003 sec et fle C
Plotting: ~ 0.71199989 sec Previous file -
Plotting 0.71595984 sec =
| Plotting: 077200007 sec MODE: =
Plotting: ~ 0.70800018 sec Data range C
Plotting 0.73899584 sec C
= aoo [~
Mask Setup -
Background C
PDF markers C
Model = C
5 [
Mave Legend ";: 200 —
LABELS: 5 C
Select Any £ C
14.227 Degrees C
0.044au. =
£1.890au -
= 100[—
Add Label E
Delete label E
Move label
0 s !
20

5. Creating a Fit Model

25
2—-theta (Degrees)

Residual >

30 385

Frederik Vanmeert - 2024 Heritage BAG Workshop
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| 8] Pattern Modelling

| =423 Mode!
| -3 PD

Quartz
-[E] Muscovite

Ee=m

BROWSE:
Next file
Previous file
MODE:
Data range

Zoom
30
Mask Setup

Background
PDF markers
Mode!
Mave Legend
LABELS:
Select Ay
14.227 Degrees
0044

8]
=]
=]

Intensity (a.u.)

au
+1.8%0au

101

Add Label
Delete label

Maove label

a

=3

a

File Options Perform Display

Group name: Unknown
Group number: 5
Included: yes

Mumber of fit parameters: 0

iMdvF‘es Manual

sleinmiveiie gtraints  Refined  Standard Dev.
Load From PDF

Delete All Peaks
Delete Invalid Peaks...
Delete Peaks With...
Delete Small Peaks...

) 1D Profile Editor: EAC_10CFPG_roi60219_72156_integrated

LL"'"'I""""'I""""‘I""""'i

" . . A

— Muscovite
___ hydrocerussite
Slicon Oxide; Quartz §—alpha

_

20 25
2-theta (Degrees)

Residual >>

20 25
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5. Creating a Fit Model

XRDUA 1D + Model

Unknown phase

Create a PD group (since no
structural information is
known)

Add Peaks Manually and click
and drag from left to right over
the peak to add

RUKS MUSEUM



E Ha.ttern Madelling : = [m] *
| ‘"?.gd::j Group name: L.Inknown X R D UA 1 D + M 0 d e |
(T bty
% gzir::eruss'rte N:::f::;of fit parameters: — 15 Un kn 0 Wn ph aS‘e
! & Musco.\c"rte .
% Main  Info :onstraints Refined  Standard Dev. y C reate a P D gro u p (SI n Ce n 0
T e et ol Gy =nofee Fed o structural information is
—1-=3 Rietveld . Peak parameters:
:g gz:r::erussﬂe e [ FWAM_L | k nown )
----- £ e i .y .
""" @ Anglesite 2 |27.432573 |0.19384227 |0.060104409 | ® Ad d Pea kS M anua | |y an d CI IC k
3 31.240823 |0.42074600 0.074816883
4 35.5;52523 026434433 |0.028556372 | — ] and drag from |eft to |'|gh't over
Globalpostion p;;?;:;? isodeform E%?:E\%Eisdi;eoumtz f—alpha E th e p ea k to a d d
| 0 |0.00000  1.00000 = .y .
| — i * Under the initials tab, you will
! Global intensity parameters: b . .
[ g i see the peaks being added with
s st E a position, intensity and width
0 D.DDD;D D.DDD‘;D D.DH]:;DDD D.Dﬂf.lsﬂ | é
Move label . . . ﬁ ) .
w £ et (Bogrees) 30 *®
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| &) Pattern Modelling = [m] *

XRDUA 1D + Model

Group number: 5]

Included: yes

Mumber of fit parameters: 15 UnknOWn phase
Perform.... ~

"itial ConstraintstandardDev. ° Create a PD group (Since no

Include/Exclude

st used, Red =fixed o . .
Exclude il but this boed Fed =hee structural information is
Change Name = : A | known)

) heta WHM_|
Duplicate 19045 |2.8266936 |0.13685935
Delete 12479 0.77324407 |0.076719543 | = B X .
Delete all but this 32489 |0.20575121 0062228851 | © Add PeakS Manua”y and C||Ck
mm oo {1045 0.42656113 0.075672179 o .
e 0583 022536432 0034079053 , and drag from left to right over

3 Muscouite
Global position parameters: hrydr

the peak to add

* Under the initials tab, you will
see the peaks being added with
a position, intensity and width

» To get better starting values for
the fit, start the refinement and
| check if the fit looks good.
i . . A . o

= + = = e Perform Initial = Refined

2-theta (Degrees)

ydrocerussite
ddist{mm) isodeform Silicon Dxide; Quartz §—alpha

0 0.00000 0.00000

Global intensity parameters:
scaling
0.00000

Global FWHM parameters:
U v W IG
0 0.00000 0.00000 0.00000 0.00000

:

— 100

Add Label
Delete label

Maove label

Residual >>
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~ BF) Pattern Modelling

| cam

e PDO

. @& Hydrocerussite
L& Quartz

4 Muscovite

{ @ Anglesite
|45 Pawley

. L& PawleyD
=-£3 Rietveld

--{gp Hydrocernussite
e Quartz

-4 Muscovite
i Anglesite

BF) Pattern Modelling

Group name: Unknown

Group number: 5

Included: yes

Mumber of fit parameters: 3

e

Peak profile type:
(Gaussian ~

o Intial ~ Constr]

Fit parameters:
Position
B Refined
() Refined (const
() Refined (const
() Refined (const

Refined: uses some default const]
Constraints +/-C: stay around initi
Constraints >=Clow <=CHigh: limit
Refined + refined with constraints|
Refined + refined with constraints|

=423 Model

Anglesite

e
—-423 Pawley

Group name: Unknown
Group number: 4
Included: yes

Mumber of fit parameters:

Perform...

6

Q)

Cell color: Gray = not used,

Peak parameters:

fonstraints  Refined  Standard Dev.

Red = fixed

2theta I C |
0 17.1150 282663 0
1 22.8425 0779244 96
2 274325 0205751 289
3 32410 0428561 722
4 35.9806 0225384 340791
Global position parameters,
ddistfmm) | isodeform
0 0.00000 00000
Global intensity parameters:
scaling
0 0.00000
Global FWHM parameters:
U v w G|
| 0 0.00000 0.00000 0.00000 0.00000

Note: We do not put the intensity to
Global, since these values can
strongly change for each signal
depending on the hotspot intensity.

.|
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5. Creating a Fit Model

XRDUA 1D + Model

Unknown phase

1.

Since the peaks selected here
belong to the same phase, we
want to set the Position to
Global. I do not refine the
individual FWHM > Deselect
Refined for FWHM)

In the Initial tab, set isodeform
to1

Start reﬁement and check fit

Set Initial = Refined again to
update the initial parameters

Set constraints on PositiolZ]

Rerun fit to check for mistakes
i)

RUKS MUSEUM


COTTE
Sticky Note
and for FWHM W =0.01

COTTE
Sticky Note
and FWHM

COTTE
Highlight


~ BF] Pattern Modelling = [m] X

| - : [ Model Start refinement XRDUA 1D + MOdEl

523 PD

@ Hydrocerussite General profile parameters  General fit results  Quantitative  Advanced fit parameters  Unit cell pz| * | *

o Ve Lorertzplncatn Finally ready with the model

. B Muscovite
- [5 Angleste Backaround type:

g oonm Cabindin ~ » Restore the background
=13 Rietveld sample-detector shift

"+ Frdocenssic » Make sure only the relevant

e Quartz B Anomalous dispersion
-4 Muscovite

-8 frgeste | e o v groups are included

&) 1D Profile Editor: Explorative average = [m] x
P 9

Fie Options Perforn  Display ' » Save the model

Open...

Read Options B L I B
Open dummy | |

L
— L Muscovite
Save.. > .
— 1 hydracerussite
Load... — 1 Silicon Oxide; Quartz §—alpha
[
Exit

Mask Setup

Tip: this is also a mask file with
.msk extension. Do not confuse this
with the mask file used in XRDUA

BP. E

I
Background

PDF markers

)
T

Model
Mave Legend
LABELS:
Select Any

17.109Degrees
1.810

-
.
===

@

Add Label

Delete label

Move label

hl‘h“. .4'0w|‘llw i L

I ‘.H\M.M.I. ; I ‘M'L\L.

3
2—-theta (Degrees)

=3
[ I\lll\\ll\ll
ok

Residual >
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COTTE
Sticky Note
give them 2 different names to distinguish the description of the set-up (like .poni file) and the description of the fit model


] Map: Processing... |

O Full processing mode

) XRDUA BP

A\Users'F Vanmeert\Downloads®2024_BAG_Workshop®Works
rs\F. Vanmeert\Downloads 2024 _BAG _Workshop*\Works

gonoonoan

\sel
C:\Users\F. Vanmeert'\Downloads 2024 BAG Workshop'Wark:
C:Users'F Vanmeert\Downloads 2024_BAG_Workshop " Woarks
CiUsers\F Vanmeert\Downloads \2024_BAG_Workshop Works
4 leare F Wanmeat Dawnlnad= 2024 RAG Warkehnn ' Winrk=

Output dir: C:\Users\F.Vanmeert'De | . @ 'I

34030 files

Plotting: 0.87500000 sec
Plotting: 0.87500000 sec
Plotting: 0.86395984 sec
Plotting: 0.85500002 sec
Plotting: ~ 0.86853996 sec
Plotting: 0.85899997 sec
Plotting: 0.86800003 sec
Plotting: 0.82295995 sec
Plotting: 0.30500007 sec
Plotting: 0.79999995 sec
Plotting: 0.82499981 sec
Plotting: 0.888555994 sec
Plotting: 0.96599994 sec

Output filename:  EAC_10CFPG_roi60215 t

] Autosave Session/Point 2 °
[ Autosave Session/Line

@ Automatic saving on finish
[ Overwrite existing outputfiles
B Dont check files

[ Skip+nmax on subfiles 3 .
40k =
~ 35F =
& 30F 4 4

L1

14 16 18
2—theta (Degrees}

[l
=
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6. Batch processing of fit model

() Explorative mode () Grid mode Fles  Scan Dimensions Process options | * | * . . Go — F l/ P o .th d /
MUsers\F. Vi “\Downloads2024_BAG_Workshop“Work e ETTe .
o Voo oo ey B o voe | [oeran [ e TEEEEGTER) e
MUsers\F.Vanmeert'\Downloads'2024_BAG_WorkshoptWorks PR C\Users\F Vanmeert\Dc _ PR -1 b h .f .
“\Users\F Vanmesrt\Dowrloads\2024_BAG_Workshop\Work ir or list of files:  C:\Users\F. = _ ° (
\Users\F Vanmeett\Dowrloads\2024_BAG Warkshop\Works | = = Restore batch process (it it was
“\Uzers'F. Vanmeert'\Downloads 2024_BAG_Workshop'Works File sorting - Search now . .
\ \ \ \ i By .
\Users\F Vanmeert'Downloads -2D24_BAG:N0rksth Works s C\Users\F Vanmeet\Da| Selected ROI: sum c I 0 S e d ) . FI I e -> R e Sto re S e S S I O n

Select Full processing mode

Change file to tiff file
generated by the Explorative
mode batch process

Change Mask File to the fit
model and change output
directory and filename

Deselect Update Main Window

Deselect View progress (under
Process options)

Press Go

RUKS MUSEUM



] Map: Processing... |

File

O Full processing mode () Explorative mode () Grid mode

“\Users'F Vanmeert\Downloads 2024_BAG_Workshop®Works
A\Users'F Vanmeert\Downloads 2024_BAG_Workshop Works
“\Users'\F Vanmeert'Downloads*2024_BAG_Workshop*Works
AUsers'F Vanmeert\Downloads®2024_BAG_Workshop®Works

“Users'F Vanmeert\Downloads \2024_BAG_Workshop Waorks
‘Users'F Vanmeert\Downloads"2024_BAG_Workshop " Woarks
A\Users'F Vanmeert\Downloads®2024_BAG_Workshop®Works
ers\\F.Vanmeert\Downloads 2024 _BAG_Workshop \Works

OO0 0O00

C:Users'F Vanmeert\Downloads 2024_BAG_Workshop " Woarks
CiUsers\F Vanmeert\Downloads \2024_BAG_Workshop Works
4 leare F Wanmeat Dawnlnad= 2024 RAG Warkehnn ' Winrk=

“Users'F Vanmeert\Downloads \2024_BAG_Workshop Works |

Z4080 files (progress: 34080/34080)

Detect file: 0,0063440800 sec
Reading time: 2,694129%e-00 sec

Computation time3 0,88308498 sec
Save and plot resultsy  2,0994415e-0F zec
Total file time: 0,89333820 sec
Humber of patterns lefti 1

Estimated time left: 0,89333820 sec

Detect file: 00061738491 zec
Reading time: 0,032366991 sec
Computation time? 0,91292310 sec
Save and plot results:  2,099441%e-0F zec
Total file time: 0,95401287 sec
Number of patterns left: a

Estimated time left: 0,0000000 sec

Saving results ..,

Partial results: Saved

Smnt/datals frederik/BAG_ESRF/2024_BAG_lorkshop/Workst
Total time: 9,9517603 hrs

| P

|

Files  Scan Dimensions Process options | * | *
=R AC 10CFPG roif0215)

Dir or list of files:  C:\Users\F.Vanmeert'\De | .

File sorting
Mask File: C\Users\F Vanmeert'\De | .
CQutput dir:

Output filename:  EAC_10CFPG_roi60215

[ Autosave Session/Point

[ Autosave Session/Line
Automatic saving on finish
[ Overwrite existing outputfiles
Dont check files

[ Skip+nmax on subfiles

> i Go [ Update Main Window
/ Abort File Search Speed (sec.):

R = Pause =]

€c | | 3

Search now

Selected ROI: sum

C:\Users\F.Vanmeert'De |

®

L1

16 18 20
2—theta (Degrees}

XRDUA BP

Full Processing with model

* Wait .. or do something else
(e.g., this fit took 10 h to finish)

Tip: the batch session in Full
processing mode does not get
saved automatically. Save it so that
you can easily rerun it in case you
need to make a change to the fit
model.
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1 Dl Editor: EAC_1OCFPG_roi6021@ - O X
File Mormalization Processing  Options
Combine Groups COverap Groups Group blending Delete Groups
- O een S ¢ ey Tomeg
Region Properties Cptions Mode Show Pixel juggling
¢ ocaing: ;
Magnification:
1.3521
1.35211
Display Group:
0 » Group number
Group infarmation:
Model Symbol Type it |
| 0 GRS ddistim) | 1DFR 0.00530383
\ 4
Name of the phase / group of Name of the variable/parameter
peaks as defined in the fit model shown for the group

Frederik Vanmeert - 2024 Heritage BAG Workshop

XRDUA XDI

XRDUA XDl

Some main options

1.

2.
3.
4

=

Save/Convert/Export images
Change color

Image and intensity scaling
Various options, including a
link to XRDUA 1D

Options to manipulate groups
Window to scroll through the

results

. Each variable that was refined in
the fit is present as a group

. Also, standard deviations, derived
parameters, quality of fit metrics
are saved as a group

RUKS MUSEUM



BF) XDl Editor: EAC_10CFPG_roi60219.xdi — a X

9 Combine Groups

XRDUA XDl

File Mormalization Processing _Options

4

Overap Groups Group blending Delete Groups .
S p— i1} a0 Statistics Backlash Tomography L 0 Oklng at yo ur reSU/tS
Image Scaling Regionl Properties Options Mode Show Pixel juggling

B, 5 * Open .xdi file with XRDUA XDI
. Change scaling (and intensity)
Option to change color

2 - .

Magnification: 1

Go to Options > Parameters
Deselect Manual color table

] XDl parameters = m} X
Select color
Charsize (%xsize) 1.00000 &) Xloadct %
Labelindex : 0
Output rx : 4 |
1D plot markers - | Done || Help
[]Open fomated: urformatted © Tables (O Options () Function |
POSITION=[23,0]. COORD.=[0.00000mm.0.00000mm] | [ Manual color table: : - > — ) |
FILEPOS.[83.0]. FILENR.=83 |
INT.=1.8663%-07 Color index for boarders 0 SRR 100 |
Display Group: i —
isplay Group Color index for labels 255 Stretch Top
1 1.00000
— HDFE data Diff Toma/MNXdata/sinogr
Group information: HOFS axis - Diff Tomo/N¥data axis Gamma Comection
Model Symbol Type Init —
4 " 7 4 T 1-BLUEAWHITE
I orocensst B0 1DFit 8.7051%-03 e T
—_ 3-RED TEMPERATURE
4 - BLUE/GREEN/RED/YELLOW
— — — —— | 5-5TD GAMMA-I
&-PRISM
o 7-RED-PURPLE
Frederik Vanmeert| |screanwnine uness dbrkshop

7. Results

5-GRNAWHT EXPONENTIAL
10 - GREEN-PINK
11-BLUE-RED

12-16 LEVEL

13 - RAINBOW

14-STEPS

15 - STERM SPECIAL

RUKS MUSEUM



BF) XDl Editor: EAC_10CFPG_roi60219.xdi a X

File Mormalization Processing  Options

XRDUA XDl

S —

Combine Groups Overap Groups Group blending Delete Groups .
Comelate Groups Orientation Statistic jesh Tomography Verl fy res U/ts!
Image Scaling Region Properties Options Mode Show Pixel juggling
Drw Fegon | * (o to Mode and click Pattern

Draw 10 Region

Make LOF | O Clle ona piXEl in XRDUA XDI
R | to load the 1D profile in XRDUA
DrawSinL.ls 1D

Check ddist
Extract 1D

e * Verify if the model is working
Aetom properly in this pixel
«  Make changes to the model if

necessary and rerun the fit
. E.g., change initial values, change

File Options Perform Display

BROWSE:

POSITION=[33,0]. COORD.=[0.00000mm.0.00000mm "™ s ‘ . — constraints, add other P ha Ses, ...
FILEPOS.[83.0]. FILENR.=83 s r ‘ : ]
INT =1.8663%-07 Detarange | Mo ]

R d l
Display Group: M::Sﬂuu [l e ; Quartz fclpha |
: . .
— = The model is constructed using
Group information: Model —
Model Symbol Type Move Legend

only a small number of pixels. It

MLMWW is important to check if the model

. . LABELS:
“ HydrocerussitEelae 1DFit SelectAny

—_— -3.233 Degrees

’ ‘ works well for the entire map!
L
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Delete label |
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BF) XDl Editor: EAC_10CFPG_roi60219.xdi

File Mormalization Processing  Options
Open XDI
Open...

Save As..

Save...
Save image...
Load...

Save Group
Save All

WOW W W o

Convert...

Exit Save RGB trian§e

POSITION=[4,0]. COORD.=[0.00000mm,0.00000mm]
FILEPOS.[4.0]. FILENR =4
INT.=5.35142e-10

Combine Groups
Comelate Groups
Image Scaling
Intensity Scaling:
100

Magnification:
2

& DL

Select groups: 1, 23, 45, 671

Display Group:
1

Group information:

Model Symbol Type Init
“ Hydrocenussiteste] 1DFit 8.7051%-09

7. Results

Frederik Vanmeert

Overap Groups

Region Properties

= [m] *
Group blending Delete Groups
Statistics Backlash Tomography
Options Mode Show Pixel juggling

OK

4

XRDUA XDl

Exporting results

* Results are exported using the
current (intensity) scaling

1. Single group
*  Go to the group that you want to
save
* Save Group

2. Multiple groups
. Write down all the group numbers
that you want to save
0 Save All

. Separate numbers of the group
with a comma,
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Useful links and reads:
« XRDUA Distribution Page

Main XRDUA website with info, tutorials, and download link to latest version
e XRDUA download | SourceForge.net

Sourceforge page for XRDUA
e NV5 | Customer Portal

Portal to register and download IDL virtual machine needed to run XRDUA
 XRDUA Publication and general data processing strategy
https://journals.iucr.org/paper?S1600576714008218
» American Mineralogist Crystal Structure Database
Free crystal structure database with atomic information

» C(Crystallography Open Database
Free crystal structure database with atomic information

* QualX - Software Ic
Free Search-Match software

Frederik Vanmeert - 2024 Heritage BAG Workshop

Useful links RUKS MUSEUM


https://xrdua.sourceforge.net/
https://sourceforge.net/projects/xrdua/
https://portal.nv5geospatialsoftware.com/auth/sign-in
https://journals.iucr.org/paper?S1600576714008218
https://rruff.geo.arizona.edu/AMS/amcsd.php
https://www.crystallography.net/cod/index.php
https://www.ba.ic.cnr.it/softwareic/qualxweb/
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