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New Features in Profex 4

GUI changes

Search / Match

Peak detection

Interaction with QualX / Match!

Electron-density maps

Drawing crystal structures with Vesta / Mercury

Customizing report layouts
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GUI Changes
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New icon set:

Support for dark mode on OS X:



GUI Changes
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Summary tables:

Statistics, Global GOALs, and
Local GOALs summarized in
a tree structure



GUI Changes
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Text editors:

Line numbers

Ctrl + Scroll wheel
changes text size

Change permanently:
«Edit  Preferences  Text editors»



GUI Changes
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Spell checker underlines common mistakes:



GUI Changes
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Show / hide certain table columns
(for less information clutter)

Right-click on the table header



New Modules: Search/Match and Peak Detection
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[1] Lutterotti, L., et al., «Full-profile search-match by the Rietveld method», J. Appl. Cryst. 52, 2019, 1-12.

Method Strengths Limitations

Double-clicking strongest
peak

• Very fast • Fails in case of texture
• Internal STR repository only

Scrolling through reference
structures

• Largely unaffected by
texture

• Manual search (tedious)
• Internal STR repository only

Previous versions:

Method Strengths Limitations

Full-profile search-match
(derived from [1])

• Good hit rate • Slow
• Internal STR repository only

Peak detection, export to 3rd

party software
• Searches COD and PDF 

databases
• Requires 3rd party software

Profex 4:



Full-Profile Search-Match

Refines each structure file separately

Uses a restricted refinement strategy
(no texture, no anisotropic parameters, limited number of iterations)

Scores the structure files by the refinement statistics (Figure of Merit, FoM)
(see Profex User Manual Part 2)

Requires a correct instrument configuration
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Full-Profile Search-Match
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Full-Profile Search-Match
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Page «Database»:
- Select the subset of the Profex structure

file Repository to be searched.
- Searching among all 752 structures

will take a long time…

For our example: Check «Minerals»



Full-Profile Search-Match
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Page «Controls»:
- Select the instrument configuration

used to measure the dataset.
- Select the wavelength distribution.
- Specify the number of iterations and

angular range to be used for
phase matching.

For our example:
Instrument = xpert-xcel-fds-0250
Radiation = CU
Number of iterations = 15
Minimum angle = 8.0
Maximum angle = 55.0



Full-Profile Search-Match
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Page «Results»:
- No results yet
- Columns «Phase» and «Fraction» can

be hidden (right mouse button)

Start Search/Matching:



Full-Profile Search-Match
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Page «Results»:
- Best matches appear on top of the list
- Absolute FoM has no meaning,

varies strongly from dataset to dataset
- Click on phase to show hkl lines



Full-Profile Search-Match
15

Page «Results»:
- To accept matches, select the file

and pin it

Run Search/Match again to
perform a residual search



Full-Profile Search-Match
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Page «Results»:
- Residual search results
- Pin Corundum.str
- Run another residual search…



Full-Profile Search-Match
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Page «Results»:
- Arcanite is a false positive

due to proximity of dolomite peaks.
- Final match list:



Full-Profile Search-Match
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Page «Results»:
- Create a refinement project from

the pinned phases:
- Instrument settings are applied and

pinned phases are pre-selected



Full-Profile Search-Match
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Refinement can be started immediately…



Full-Profile Search-Match
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Speed up the process:
- Reduce number of iterations

(typically 10 – 15)
- Increase minimum angle to just below

the first observed peak
- Reduce maximum angle

Do not clip low-angle peaks!



Full-Profile Search-Match
21

Improve hit rate:
- Strongly textured samples may benefit

from refining anisotropic parameters.
- Strongly displaced samples may

require refinement of height displacement.

Both options often increase the
number of false positive matches.
Only activate for residual search.



Full-Profile Search-Match
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Anisotr. allowed

Anisotr. not allowed

Final residual search:



Full-Profile Search-Match
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Summary:
- Full-profile search-match with good hit rate
- Excellent residual search hit rate
- Easily create refinement projects from

matched phases

- Slow
- Only searches internal structure repository



Peak Detection
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Peak detection with EFLECH (part of BGMN)
Export peak list to 3rd party Search/Match software



Peak Detection
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For our example:
Instrument: xpert-xcel-fds-0250
Wavelength: Characteristic CU



Peak Detection
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List of detected peaks is appended as a new hkl scan



Peak Detection
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- Correct identification of Kα2 and Kβ peaks
- Outstanding deconvolution of overlapping peaks
- Very sensitive to low-intensity peaks



Peak Detection
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Save peak list to file

Set format to «2theta values (*.dif)»



Import Peak List in Match!
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1. Open scan file
2. Select «Peaks  Import from file»
3. Format «Peak list (2 columns: 2theta/d I)»



Import Peak List in Match!
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When exported as «d values (*.dif)» from Profex,
select «d [Angstrom]» here.



Import Peak List in Match!
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Import Peak List in QualX2
32

File  Import diffraction data
- Select *.xy file
- Wavelength: CU



Import Peak List in QualX2
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Import Peak List in QualX2
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Select format depending on which
type of data was exported from Profex.



Import Peak List in QualX2
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Import Peak List in QualX2
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Creating STR Files
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After lunch: 
How to convert structure files from

databases to BGMN *.str format



Peak Detection
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Summary:

- Peak detection using EFLECH (part of BGMN)
- Very accurate due to correct wavelength

spectrum and instrument configuration
- Export to 3rd party software

(tested with Match! And QualX)

- Can be VERY slow (sometimes unable
to complete)



Peak Detection
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Tuning peak detection parameters
Edit  Preferences…

http://www.bgmn.de/eflech_variables.html

Hover mouse to show tool tip



New Features in Profex 4

GUI changes

Search / Match

Peak detection

Interaction with QualX / Match!

Tomorrow:

Electron-density maps

Drawing crystal structures with Vesta / Mercury

Customizing report layouts
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