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Repetition: BGMN Project Structure
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device.geq

sample.xy

sample.sav
structure-A.str

structure-B.str

structure-C.str

Interpolated peak profile

Refinement control file
Measured scan

Model structures

sample.lst

Files referenced in the

refinement control file

sample.par

sample.out

sample.dia

RUN REFINEMENT

Results

Peak list

Refined diffraction pattern

Additional global parameters

Wavelength

Polarization

2θ range

Sample displacement

…



Structure Databases

3

- STR files shipped with Profex (created manually by the Profex developer)

- http://www.bgmn.de/download-structures.html (created manually by BGMN team)

- Create manually from:

- ICSD (http://www.fiz-karlsruhe.de/icsd.html)

- PDF-4+ (http://www.icdd.com/)

- American Mineralogist Structure Database 
(http://rruff.geo.arizona.edu/AMS/amcsd.php)

- Crystallography Open Database COD 
(http://www.crystallography.net/)

- Cambridge Crystallographic Data Centre
(http://beta-www.ccdc.cam.ac.uk/pages/Home.aspx)

Commercial

Open Access



AMCSD

4



AMCSD: Retrieving CIF Files
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Download CIF file

Watch out for high-temp and
high-pressure datasets

!



COD

6



COD: Retrieving CIF Files
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Download CIF file



CIF File Format
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CIF (Crystallographic
Information File) Format:

- Standardized file format

- Contains structural information

- Contains references

- Specification available
at http://www.iucr.org



CIF Format Specification
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http://www.iucr.org/resources/cif/dictionaries



Problems with CIF Files
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Problems with CIF files:

1. May be (and very often ARE) incomplete

2. May use non-standard atomic settings

3. Must be converted to STR format for BGMN



Creating Structure Files
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Official Documentation:

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

Control File (*.sav)

Structure File (*.str)

Device Conf. File (*.sav)



Creating Structure Files
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BGMN_manual_2005.pdf



From CIF to BGMN Structure Files (I)
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PHASE=Anatase

SpacegroupNo=141

HermannMauguin=I4_1/a2/m2/d

A=0.3784

C=0.9514

E=TI+4

Wyckoff=a 

x=0.00000 

y=0.00000 

z=0.00000 

TDS=0.0045795

E=O-2

Wyckoff=e 

x=0.00000 

y=0.00000 

z=0.20806 

TDS=0.0056849

_chemical_name_mineral 'Anatase'

_symmetry_space_group_name_H-M 'I 41/a m d'

_cell_length_a 3.7845

_cell_length_c 9.5143

Ti   

0.00000   

0.00000   

0.00000

0.0052 0.0000 0.0000 

0.0052 0.0000 0.0070

O   

0.00000   

0.00000   

0.20806

0.0117 0.0000 0.0000 

0.0027 0.0000 0.0072

CIF File BGMN STR File
OK

Not available

Wrong format

Wrong unit

OK (sort of…)

OK (sort of…)

OK

OK

Wrong format

Wrong format

Not available

Not available



From CIF to BGMN Structure Files (II)
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Category Solution

Can be mapped from CIF to STR

Can be mapped / or fixed easily

Need conversion

PROBLEM!!!

OK

OK (sort of…)

Wrong format / unit

Not available

PROBLEM!!! 

= 

gather more information from other sources

and fix manually



From CIF to BGMN Structure Files (III)
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PROBLEM!!! 

= 

gather more information from other sources

and fix manually

- Find a better, more complete, CIF file
(e.g. from another structure refinement)

- Search for the same structure in a different database

- Find missing information elsewhere and add to CIF file
(original publication, different database, different publication)



PDF-4+ Database
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TDS (=IDP)
in B format

Wyckoff

Space Group No.

HM Symbol still 
in wrong format



From CIF to BGMN Structure Files
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CIF
+ Additional Information

STR

Profex CIF Import



CIF to STR with Profex (I)
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File � Import CIF…

Select «Lesson 8 / Anatase.cif»

141 (from PDF-4+)
From CIF

Equivalent BGMN format



CIF to STR with Profex (II)
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Normally: Match HM Symbols

Here: No difference, just click OK

Only used internally

by Profex

Check manually, add:

- Element types

- Wyckoff sequences



CIF to STR with Profex (III)
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PHASE=Anatase //

Reference=amcsd_0019093 //

Formula=Ti_O2 //

SpacegroupNo=141 Setting=1 HermannMauguin=I4_1/a2/m2/d Lattice=Tetragonal 

UniqueAxis=c OriginChoice=1 //

PARAM=A=0.378450_0.374665^0.382235 PARAM=C=0.951430_0.941916^0.960944 //

RP=4 k1=0 PARAM=k2=0_0^0.0001 B1=ANISO^0.01 GEWICHT=SPHAR6 //

GOAL=GrainSize(1,1,1) //

GOAL=my //

GOAL=d // //

GOAL:Anatase=GEWICHT*ifthenelse(ifdef(d),exp(my*d*3/4),1) //

E=TI+4 Wyckoff=a x=0.00000000 y=0.00000000 z=0.00000000 TDS=0.00136859

E=O-2 Wyckoff=e x=0.00000000 y=0.00000000 z=0.20806000 TDS=0.00307932

- Add missing information (Element Types and Wyckoff Sequences)

- «Save STR»

- Save file in Structure Database Directory:
…\Profex-BGMN-Bundle-3.3.1\Profex\Structures



CIF to STR with Profex (IV)
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With correct and complete CIF files: No / minimal user input required

Try: «Lesson 8 / Lime.cif»



SPACEGRP.DAT Browser
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CIF to STR with Profex (VII)

23

Summary:

- Crystal structure data available from
various databases (free and commercial)

- Provided in CIF format

- Usually additional information required

- Semi-automatic conversion CIF � STR with Profex

- Manual fixing / verification required



Profex Structure and Device Database
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Profex Structure and Device Database
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Show line positions


