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BGMN Project Structure

device.geq

Interpolated peak profile

Results

Refinement control file
Measured scan

RUN REFINEMENT

sample.sav
structure-A.str

Peak list

structure-B.str

structure-C.str

Model structures

Polarization Refined diffraction pattern

Files referenced in the
refinement control file

Sample displacement

26 range i

__________________________________

Additional global parameters
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Profex Structure and Device File Database
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Profex Structure and Device File Database

=
% .. = Profex » Structures » ~ |+ [l Structures..
Organisieren * In Ejld aufnehmen = » =« i @
Mame Anderungsdatum Typ i
|= betaCPP-t ate.str & Profex-380 =
|i| betaTCP st File Edit \!‘lgv : PI’OerCt Run Results Instrument Window Help .
e Q| ' e =] |i[e
o BRCLPHA %G . ek OOO® ! O ®)| oo &
1= d -hlg.str Al203-theta
— . Projects 8 x | lesson3-ex2-fle0 1.dia (£ lesson3-ex2-filedLsav || lesson3-ex2-file0 st || AlZY409
] Sruce Mg CEN T e e
& Brushite.str lesson3-ex2... idle LI L L L L
. e 1 reom
=l [7] Generate default control file for instrument configuration: RMS-D8-ADS-15LynxEyeXE.geq = |:| || || I |I|| — I observed d
. P — I calculated i
|=] C25-Calcio-Olivine.str & Addphases | @ RemovePhases | 7
- — Background ]
|i| CESh'Hl”EbraﬂdltE.Etr File Mame = Phase Comment o~ t-‘,ﬁ[f;imgame .
i = [[] Chlorapatite.str Chlorapatite 04-012-1323 7
=l C25-Larnite.5TR [ Chromatite.str Chromatite 01-087-1647 i
fa - [7] Clinoatacamite.str Clinoatacarmite 04-012-9781 i
| C35-Hatrurite.str [T] Clinochlorel Austr Clinochlorel A 04-017-2550 7
' [[] CO3Apatited.str CO3ApA 04-011-0242 —
=i = P Listr Plot Options = [[] co3ApatiteB.str CO3ApatiteB 04-016-7498 H ]
o [[] CoOH2Z.str Cobalt_Hydroxide N
. S - —
=] C35-r3m.str ICZ” ; [7] CraP208.str Cr3p208 04-018-4496 _
ORseVE [] Cristobalite.str Cristobalite 04-007-2134 | ' N
' X | ]
=] CaZP6O1T.str Lealeulated [ Cronstedtite?H2.str Cronstedtite2H2 | —
- [] Cshstr Csa 04-007-6682 i Jll y
| CadPoO19-troemelite.str Background ] CSDstr e 04-016-3025 bt Bl LAV L Y| VLT
4 | i Hydroxyapatite [7] CSH.str CSH 04-014-0553
Whitlockite [ CulSastr Cuzs 04-017-8811
1 190 Elemente [] Cu-hydroxylapatite.str CuHydroxyapatite 04-012-7193 T T T
[] CuS2.str Cus2 04-004-6505 50.00 55.00
[7] DiammeoniumHydrogenPhosphate.str Phosphammite 04-009-3766
'l 1] ydrog P P
[7] Dolomite.str Dolemite 04-008-0789
Refinement Protocol [7] Ettringite.str Ettringite 04-013-3601 s
[7] Fe35i205_OH4.str Fe35i2050H4 st
[] FeAg.str FeAg 04-003-7119 -
[T] Overwrite existing files

o) (o

Wavelength: 1.5406 & Angle:  0.000° Intensity: 0,000 cts d-Spacing: 0.000 A Line(, Colurmn 0
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Profex Structure and Device File Database

«Help - About Profex...» «Edit = Preferences... > BGMN»

o b A B
General BGMN Configuration I
Text Editors H
Profex 4 Graphs BGEMN Executable C: fProgramme-hD/BGMNwin/BGMN . EXE :]
Fonts
Version 3.8.0 Scan Styles MakeGEQ Executable C: [Programme-NDBGMMNwin/MAKEGEQ.EXE :]
4 [BGMN
(c) 2003-2016 by Micola Doebelin Structure File Handling Geomet Executable C: fProgramme-ND BGMMNwin /GECMET.EXE :]
B Output Executable C: /Programme-ND/BGMNwin/OUTPUT, EXE :]
- formats Summary Tables
System Information dcaosledaemegi Fullprof.2k Verzerr Executable C: fProgramme-ND/BGMMNwin/VERZERR.EXE :]
bles Reference Structures
Executa - : = : :
| Ch |C t Gertest Executable C:/Programme-NDyBGMMwin/GERTEST.EXE ==
bgmn: C:/Programme-MD/BGMNwin/BGMMN.EXE emicat Lomposition
makegeq: C:/Programme-NDBGMNwin/MAKEGEQ.EXE N | C:/Programme-MD/Profex-3.8.0/Structures
geomet: C:/Programme-MND BGMMNwin/GECOMET . EXE = Structure Files Directories
output: C:/Programme-ND /BGMMNwin/OUTPUT.EXE
verzerr: C:/Programme-ND /BGMMNwin/VERZERR.EXE :]
gertest: C:/Programme-MD/BGMMwin/GERTEST.EXE
Databases Device Files Directory C: fProgramme-NDProfex-3.8.0/Devices :]
Structures: C: Programme-MD Profex-3.8.0/Structures
Devices: C:/Programme-MD/Profex-3.8.0/Devices Presets Directory C:/Programme-NDProfex-3.8.0/Fresets
Presets: C:/Programme-MND/Profex-3.8.0/Presets
Convert raw scans to XY format
Log file Manage phase guantification GOALs
Close [ ok ][ coneel

Databases can be changed to a network share.

- Structures added by one user become available to others.
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Public Structure Databases

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

- http://www.bgmn.de/download-structures.html (created manuaily 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)
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http://www.bgmn.de/download-structures.html
http://www.bgmn.de/download-structures.html
http://www.bgmn.de/download-structures.html
http://www.bgmn.de/download-structures.html
http://www.fiz-karlsruhe.de/icsd.html
http://www.fiz-karlsruhe.de/icsd.html
http://www.fiz-karlsruhe.de/icsd.html
http://www.fiz-karlsruhe.de/icsd.html
http://www.icdd.com/
http://www.icdd.com/
http://rruff.geo.arizona.edu/AMS/amcsd.php
http://rruff.geo.arizona.edu/AMS/amcsd.php
http://www.crystallography.net/
http://www.crystallography.net/
http://beta-www.ccdc.cam.ac.uk/pages/Home.aspx
http://beta-www.ccdc.cam.ac.uk/pages/Home.aspx
http://beta-www.ccdc.cam.ac.uk/pages/Home.aspx
http://beta-www.ccdc.cam.ac.uk/pages/Home.aspx
http://beta-www.ccdc.cam.ac.uk/pages/Home.aspx

AMCSD

([P Frefox = |

@American Mineralogist Crystal Structure ...

6 P | @ rruff.geo.arizona.edu/AMS/amcsd.php % v C| | By~ Google A ¥+ A& B- ﬂ

This site is an interface to a crystal structure database that includes every structure published in the American Mineralogist, The Canadian
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 Association of Canada, and financed by
the Mational Science Foundation.

m

;

anatase

%

Search

=]

Cell Parameters and Symmetry
Diffraction Search

General Search
Search Tips

Search ” Reset l

Logic interface @ AND ' OR
Viewing (About File Formats) @ amc long form ' amc short form 0 cf
Download @ amc | cf (' diffraction data
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AMCSD: Downloading CIF Files

(EEEEEEES s ) e D

48 AMCSD Search Results

7 matching records for this search.

) Anatase Watch out for high-temp and

@Hnward C J, Sabine T M, Dickson F .
@ Aot Crystallographics 547 (1931) 462-4¢8 high-pressure datasets

Structural and thermal parameters for rutile and anatase

Locality: synthetic

_database_code_amcsd 0013083

3.7845 3.7845 9.5143 90 90 90 14 _1/amd

atom b4 v z U1, 1y o(2,2) o(3,3) Uu(l,2) Uu(l,3) Ui, 3)

Ti 0 0 0 .0052 0 0 .0052 0 .0070

o 0 0 .20808e .0117 0 0 .0027 0 .0072
View Text File

Download CIF data
Download diffraction data (View Text File]

View JMOL 3-D Structure Download CIF file

Zeitschrift fur Eristallographie 38 L1924 1-54
Zur Eristallstruktur von EAnastas und Rutil. (IT.
Enastasstruktur) .
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CIF File Format

CIF (Crystallographic
Information File) Format:

- Standardized file format
- Contains structural information
- Contains references

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

RMSh

File

| C\Users\doebelinn\AppData\lLoc:

BB R RE] & k2|l x| BE

[=] AMS_DATA cf r3|

Edit Search View Enceding Language Settings Macro Run  Plugins

Window

1EEEa|

?

1

[T IC R R T T P

[T R e S T
T RS O R =Y

-
-1

L N N O T I R R R
J @ ot b L R O W

Hata global
_chemical name mineral 'Anatase'
loop_

_publ author name

"Howard C J'

"Sabine T M'

'Dickson F'

_Jjournal name full 'Agta Crystallographica, Section B'
_Jjournal wvolume 47

_Jjournal year 15%1
_Jjournal page first 462
_Jjournal page_ last 468

_publ_ section_title

Structural and thermal parameters for putile and znatass

_database_code_amcsd 0019093
_chemical compound source 'Synthetic’
_chemical formula sum 'Ti ©02°'

_cell length a 3.7845

_cell length b 3.7845

_cell length c 9.5143

_cell angle alpha 30

_cell angle beta 20

_cell angle gamma 30

_cell volume 136.268

_exptl crystal density diffrn 3.894
2 _symmetry space_group name H-M 'I 41/a p d'
3 loop_
30 _space_group symop operation XYz
31 'X,¥,2"
83 loop_
64 _atom site_label
65 _atom site fract x
66 _atom site fract_y
67 _atom szite_fract_z
& Ti 0.00000 0.00000 0.00000
69 O 0.00000 0.00000 0.20806 L
70 loop_
71 _atom site aniso_label
72 _atom site_aniso U 11
73 _atom site aniso U 22
74 _atom site aniso U 33
75 _atom site aniso U 12 =
76 _atom site aniso U 13 i
77 _atom site aniso U 23
78 Ti 0.00520 0.00000 ©0.00000 0.00520 0.00000 0.00700
7% © 0.01170 0.00000 O0.00000 0.00270 0.00000 0.00720
80
8l
-
11762 lines Ln:1 Col:1 Sel: 0|0 Dos\Windows AMNSIas UTF-8 INS

length
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http://www.iucr.org/resources/cif/dictionaries

CIF Format Specification

KX_ _/ International Union of . - "w
CRYSTALLOGRAPHY ta\ ‘ A" 92 .

ESESEE " A
iucr journals books news education people resources iycr2014
world directory | other directories - | data - | cif - | lists = | blogs « | forums | © issions w | | Y try font |

Home > resources > cif > dictionaries

+ Search for CIF data
name

+! Core CIF dictionary

+! Restraints dictionary

+! Powder CIF dictionary
*/ Modulated structures
CIF dictionary

+! Electron density CIF
dictionary

+! Twinning CIF dictionary
*I Macromolecular CIF
dictionary

+! Image CIF dictionary

+| Symmetry CIF
dictionary

+! Suggested new CIF data
items

RMSh
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CIF dictionaries

CIF dictionaries provide a formal taxonomy of crystallographic terms and ideas. Dictionary entries are
constructed in a structured machine-readable manner that facilitates validation and structuring of data.
New entries may be devised for public or private dictionaries. A candidate data-name definition should
fulfil the following conditions: (1) describe a specific and well defined concept: precision of definition 1s
essential for an effective interchange mechanism; (i1) have appropriate granularity: data names can define
a very small piece of information (a standard uncertanty on a particular physical measurable) or a very
large amount (the text of a scientific paper). An appropriate choice should be made (and for DDL2
formalized through membership of subcategories, category and category groups, as appropriate); (111) have
well defined relationships with other data items (through its assigned category membership and
parent/child links); for DDL2 the prior construction of a formal entity/relationship schema may be helpful
: (1v) constramnts on the data type and permissible values should be provided where applicable; (v) the
name chosen should be globally unique; this is achieved through monitoring of names in public
dictionaries by a regulatory committee (COMCIFS) and by registering of prefix strings for exclusive use
in local dictionaries. Some thought may need to be applied to the choice of DDL appropriate for a
candidate dictionary.

Current CIF Dictionaries
Canonical data descriptors and their attributes are presented in machine-readable data dictionaries.
Descriptors for small-molecule, inorganic and other small-unit-cell structures

* Core dictionary (coreCIF)

[ ASCII | HTML | PDF | More information ]
* Restraints dictionary

[ASCII | HTML | PDF | More information ]
* Powder dictionary (pdCIF)

[ ASCII | HTML | PDF | More information ]
® Modulated and composite structures dictionary (msCIF)

[ ASCII | HTML | PDF | More information ]
® Electron density dictionary (rhoCIF)

[ ASCII | HTML | PDF | More information ]
* Twinning dictionary

[ ASCII | HTML | PDF | More information ]
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Problems with CIF Files

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

With Profex:
« For complete CIF files: automatic import

* For incomplete CIF files: semi-automatic import

RM%} 11 s e Testing - Research - Consulting



Profex CIF Import

«File = Import Structure File...»

«Examples/Lesson 6/Vaterite.cif»

r .
@ Open CIF or ICDD XML files 5
Organisieren = Meuer Ordner = » [ @
i L xrd 0 Name Fnderungsdatum Typ
1 BGMN-Templates _— :
T & Aragonite.cif 08.02.201213:36 CIF-Datei
- ) =] Calcite.cif 08.02.201213:18 CIF-Datei
| Testanleitungen,Protokolle — — -
- = Vaterite.cif 08.02.2012 13:41 CIF-Datei
= Zuletzt besucht
- Bibliotheken
[/ Bilder
@ Dokurnente
& Musik
E Videos £
18 Computer
a Lokaler Datentrager ()
—a Data (D)
¥ DATA_RMS (O\RMSDATAINVOLL)
¥ DOEBELINM (A\RMSDATAZNWOLZY | I | 1
Dateiname: Vaterite.cif ~ | CIF Fills (“cif *.CIF) -|

I Offnen I ’ Abbrechen ]
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Profex CIF Import

Best Case: No Questions asked = automatic import

(@ morsmvere Il

Files STRFile | SourceFile | XMLFie |

Yaterite. cif PHASE =Vaterite |/

Reference=amcsd_0009279 //

Formula=Ca_C_0O3 //

SpacegroupMo=194 Setting=1 HermannMauguin =P&_3/m2/m2/c Lattice =Hexagonal UniqueAxis=c //
PARAM=A=0.413000_0.403370"0,417130 PARAM=C=0.849000_0.5405100.857430 //
RP=4k1=0 k2=0PARAM=B1=0_0-0.01 GEWICHT=5SPHARD //

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

E=CA+2 Wyckoff=a x=0.00000000 y=0.00000000 z=0.00000000 TOS=0.06739763
E=C(0.3333) Wyckoff=h x=0.29000000 v=0, 58000000 z=0. 25000000 TOS=0.06799763
E=0-2(0.3333) Wyckoff=h x=0, 12000000 y=0. 24000000 z=0.25000000 TD5=0.06739763
E=0-2(0.3333) Wyckoff=k x=0.33000000 y=0,75000000 z=0, 12000000 TD5=0,06 739763

’HEEUESTR]I K Close I

«Save STR» to Structures database directory

RM%} 13 s e Testing - Research - Consulting



Profex CIF Import

«+ Add Files = Aragonite.cif»

e

Choose the correct Setting for Space Group P mcn”

HermannMauguin=P2_1/nZ_1/m?2_1/a Setting=1 Lattice =0rthorhombic
HermannMauguin=P2_1/m2_1/n2_1/b Setting=2 Lattice =0rthorhombic

HermannMauguin=P2_1/b2_1/n2_1/m Setting=3 Lattice =0rthorhombic

ing=4 Lattice =0rtharhambic
HermannMauguin=P2 1jm2 1/c2? 1/n Setting=5 Lattice =0rthorhombic
HermannMauguin=P2_1/n2_1/a2 1m Setting=6 Lattice =0rtharhombic

b savesTR | | % dose |

Profex could not assign the CIF HM symbol «P m ¢ n»

to BGMN'’s full notation.

RMSh
) 4
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Profex CIF Import

No further input required

(@ morsmvere I e

Files STRFile | SourceFile | XMLFike |
Vaterite.cif PHASE =Aragonite |/
Aragonite.cif Reference=amcsd_0000238 //

Formula=Ca_C_0O3 //

SpacegroupMo=62 Setting=5 HermannMauguin=P2_1/m2_1/c2_1/n Lattice =0rthorhombic //
PARAM=A=0,996160_0.491198"~0.501122 PARAM=B=0.797050_0.732030~0,805021 PARAM=C=C
RP=4k1=0 k2=0PARAM=B1=0_0-0.01 GEWICHT=5SPHARD //

GOAL:Aragonite =GEWICHT *ifthenelse(ifde f{d),exp{my=d*3/4), 1) //

E=CA+2 Wyckoff=c x=0.25000000 y=0.41510000 z=0, 24030000 TDS =0, 00667712

E=C Wyckoff=c x=0. 25000000 v=0.75270000 z=0.08500000 TDS=0.00802201

E=0-2 Wyckoff=c x=0.25000000 y=0.92310000 z=0.09520000 TD5=0.01247518

E=0-2 Wyckoff=d x=0.47290000 v=0.68010000 z=0.03700000 TD5=0,01194330

’HEEUESTR]’ K Close ]

«Save STR» to Structures database directory

RMSh
) | 4
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Profex CIF Import

«+ Add Files = Calcite.cif»

Mumber of Space Group R -3 " [ - ]

Supported Settings

P1C1A1BiI1F1

Space Group Number for «R -3 ¢» is missing.

Found elsewhere: 167

RM%} 16 e e Testing - Research - Consulting



Profex CIF Import

BGMN's full notations for SG #167
r‘ Select Space Gmﬂ:'_ g
| [&M

Read from CIF file — ||| Mumber of Space Group R -3¢ 167 v
Supported Settings

Supported by BGMN —> R-32/c R-32fc

Seems to match. Click «OK»

RM%} 17 s e Testing - Research - Consulting



Profex CIF Import

BGMN'’s full notations for SG #167

® oo o [ Lt

Choose the correct Setting for Space Group R -3 ¢”

=Trigonal -~
HermannMauguin=R.-32/c Setting=1 UniqueAxis =c Lattice =Trigonal
HermannMauguin=R.-32/c Setting=2 Lattice=Rhombohedral

ermannMauguin=R.-32/c Setling=1 UnigueAxis=c Latlice

Two settings for R-3,/c:
- Trigonal
-  Rhombohedral

Check CIF file which one iIs correct
(here: Trigonal)
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Profex CIF Import

Warning: Missing Wyckoff symbols
(@ s e L o

Files STRFile | SourceFile | XML Fie |
Vaterite.cif PHASE =Calcdite |/
Aragonite.cif Reference=amcsd_0009873 |/
Calcite. cif Formula=Ca_C_03 //

SpacegroupMo=167 Setting=1 HermannMauguin=R.-32c Lattice=Trigonal UniqgueAxis=c //
PARAM=A=0,459100_0.494109"0,504091 PARAM=C=1.706200_1.689135-+1.723262 |/
RP=4k1=0 k2=0 PARAM=B1=0_0"0.01 GEWICHT=SPHARD //

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

E=CaA Wydkoff=x=0.00000000 y=0.00000000 z=0.00000000 TDS=0.007269358

E=C Wyckoff= x=0.00000000 v=0.00000000 z=0. 25000000 TDS=0.007579586

E=0 Wyckoff= x=0. 25730000 v=0,00000000 z=0,25000000 TDS=0.01306297

Empty!

Warning: Mo Wyckoff information found for atom number 0.
Warning: Mo Wyckoff information found for atom number 1.
Warning: Mo Wydckoff information found for atom number 2.

[HEaUESTR][ & Close ]
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Profex CIF Import

«Help 2> BGMN SPACEGRP.DAT»

Spacegroup Mumber Hermann Mauguin Wyckoff Symmetry

158 » | |R-32/c f (N=36) 000
159 R-32/c e (N=18) 001/2
160 d (N=18)
161 ¢ (N=12)
162 b (N=6)
163 a (N=6)
164

165

166

167

168

169

170

17 =
172

173

174

175

17

| (show all) = | | (show all) -

-

SpacegroupMo=167 HermannMauguin=R-32/c Setting=1 Lattice=Trigonal UniqueAxis=c

Select Number 167, Trigonal setting, and browse all Wyckoff positions.
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Profex CIF Import

| Spacegroup Mumber Hermann Mauguin Wyckoff Symmetry R —
= o s 3 e Ca at 0,0,0: Wyckoff=b
159 R-32/c e (N=18) 00172
160 d (N=18)
161 e C at 0,0,1/4: Wyckoff=a
163 a (N=6)
164
165 O at x,0,1/4: Wyckoff=e
167
168
169
7 =

172 4

174 )
175 = STRFle | SourceFile | xMLFie |
179& i Vaterite.cif PHASE =Calcite

l(show all) - ] [{shnw all) - Aragonite.cif Reference=amcsd_0003873 //

Calcite.cif Formula=Ca_C_03 //

SpacegroupMo=167 Setting=1 HermannMauguin=FR.-32/c Lattice =Trigonal UniqgueAxis=c //
PARAM=A=0,499100_0,4941090.504091 PARAM=C=1.706200_1.689138~1.723262 |/
RP=4k1=0k2=0 PARAM=B1=0_0"0.01 GEWICHT=SPHARD //

GOAL:Calcite =GEWICHT 5ifthenelse(ifdef(d) exp(my=d*3/4),1) //

E=CA Wyckoff=b x}0.00000000 y=0.00000000 z=0.00000000 TD5=0.00795938

E=C Wyckoff=a x=0.00000000 y=0.00000000 z=0, 25000000 TD5=0.00757986

E=0 Wyckoff=e x=50,25730000 y=0.00000000 z=0, 25000000 TDS5=0,01306297

SpacegroupMo=167 HermannMauguin=R-32/c Setting=1 Lattice =Trigon,

Fill in manually
“Save STR” to Structure Database directory

RM%} 21 e e Testing - Research - Consulting



Profex CIF Import

EESEER=X=)

8 Profex-3.80

File Edit View Project Run  Results  Instrument Window Help
BE P LW WY kR OOO® o) e )| ons
Projects & X || lesson3-ex2-filedl.dia ﬂ | lesson3-ex2-file01.sav || | lesson3-ex2-file0 Llst [ /f
MName Status C:\wrd\S16_0004 esson3\Example 2Yesson3-ex2-filedl.dia
|lesson3-ex2... idle [T T 1T T [ T T 1T T [ T T T T [ T T 11 1 T T T T [ T T 171 T T T [ T T T T [ T T T 1]
1400 | | (. (! [ T I 1 S L LA B
- I [ |1 [ N | PACEIE 0T rmem e rmeme o nrwin I observed [
L — I calculated i
1200 — —
r — Background 7
L —— Hydroxyapatite _|
1000 — Whitlockite —
T wof Rescan Structures Directory ]
= L i
3 3 . o ]
S ol and index new files E
Plot Options g x| g B ]
Scan & 400 [~ —
1 observed - =
I calculated 00 —
C J\
Background 0 ;ﬂ_ A et M
Hydroxyapatite
Whitlockite || e ettt ot Pt R A et St S e it S B Mt g it S e e i et
PR TN TS AN A TN T A Y T T T TN Y T T N T T [N T N T YT T A YT S N W M
15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00
- — - Diffraction Angle [°26]
Refinement Protocol & X Global Parameters and GOALs g X
CifurdfS16_0004/Lesson3/Example 2flesson3-ex2-file01.lst
Rue=15.22%, Ree=12.09%, ¥3=1,58431
Parameter [ Goal Value ESD
HAp/sum 0.7231 0.0028
whitlockite fsum 0.2759 0.0028
Wavelength: 15406 A Angle: 34158°  Intensity: 1286.567 cts d-Spacing: 2622 A Line0, Column(
RMS‘ 22 <+« .. Testing - Research - Consulting
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Import from ICDD PDF4+ XML Format

' Ca(C03)-04-007-8659 o[- [
File Egit PDF Features Plots Window Help
Hi Eeh +vxHoH~®
(a1 1.54056 & - [¥] Simulated Profile (Calc-based) 1,000
. : 900
lFixed it Intensity - Raw Diffraction Data (PD3) 800
20 (° d (&) I h ok I = Giile
= EB00
23.0554 3.354450 99 a 1 2 - w
— 500
29.4003 3.035460 999 1 8] 4 [ % 400
31.4327 >\8436?0 21 a 4] [ - 200
35.9728 2.49\4500 138 1 1 4] 200
39.4112 lm 197 1 1 3 100 I I I ” )
43,1620 2.094200 145 2 o | 2 . . = n
e s\ [ o 2 | 3 i serorcas N
47.5033 1912440 \ [187 o | 1| 8 P Speichernin: | Desktop ]
43,5056 1.875240 205 1 1 3] - .
\ 4 Biblictheken
FDF | Experimental I Physical I CryB(al | Optical I Structure I Miscellaneous | References I Cornmentsl L‘; doebelinn
Status: Primary QM: Indexed Pressu . Computer

“! Metzwerk
| Elliott

@. _AHE
Structural Formula: ). PDF Artikel

«File > Save PDF Card» |
in «ICDD XML Files» Format

Chemical Formula: Ca (C 03)

Compound Name: Calcium Carbonate

Mineral Mame: Calcite, syn )
= Dateiname:  |PDF Card - 04-007-865%

Comman MName:

Dateityp:  |1CDD XML Files (*.xml)
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Import from ICDD PDF4+ XML Format

In Profex: «File = Import Structure File...»

«Examples/Lesson 6/Vaterite.cif»
& Open CIF or ICDD XML files o

Organisieren * MNeuer Ordner == o« [0 @

J xrd o Mame Anderungsdatum Typ
. BGMN-Templates

A
i
1 RMS

. Testanleitungen,Protokolle
‘Ef.l Zuletzt besucht

_ PDF Card - 04-007-8659.xml 24.02.2016 15:37 KML-Datei

- Bibliotheken

e ® e g g e S|

@ Dokumente

o Musik Choose the correct Setting for Space Group "R-3c”

E Videos = HermannMauguin=R-32/c Setting=1 UniqueAxis=c Lattice =Trigonal H

HermannMauguin=R-32jc Setting=1 UnigueAxis=c L attice=Trigonal
HermannMauguin=R.-32/c Setting=2 Lattice =Rhombohedral

18 Computer
ﬁ Lokaler Datentrager (C:)
—w Data (D)
o DATA_RMS DARMSDATAINVOLL)
® DOEBELINN (\WRMSDATAZNWOL il

< 1 | b

Dsteiname: PDF Card - 04-007-8659 xml ~  [1CDD XML Files (“aml *XML)  ~ |

I Gffnen I [ Abbrechen l
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Import from ICDD PDF4+ XML Format

‘o - . N

— STRFile | SourceFie | XMLFie |

POF Card - 04-007-8058, PHASE =Calcite syn I

Reference=04-007-8652 |/

Formula=Ca_{_C_03_) //

SpacegroupMo=167 Setting=1 HermannMauguin=R-32/c Lattice=Trigonal UniqueAxis=c |/
PARAM=A=0,458200_0,423911"0,50338% PARAM=C=1,706200_1.689135-1.7232a2 //
RP=4k1=0 k2=0 PARAM=B1=0_0"0.01 GEWICHT=5PHARD //

G0AL:Caldte_syn=GEWICHT Sifthenelse(ifdef{d) exp{my=d=3/4),1) //

E=CA Wydkoff=b »=0.000000 v=0.000000 z=0.000000 TDS=0.00000000

E=C Wyckoff=a »=0,000000 v=0.000000 z=0, 250000 TDS=0,00000000

E=0 Wyckoff=e x=0,253300 v=0,000000 z=0, 250000 TD5=0,00000000

Remove spaces and underscores
from quantity GOAL:

GOAL:Calcite_syn=...

<}
GOAL:Calcite=...

«Save STR» to Structures database directory

RM%} o5 e e Testing - Research - Consulting



Summary: STR Files

+ If no *.str file i1s available:

+ Download CIF file from public database
(COD, AMCSD, ICSD)

+ Or export XML file from PDF-4+ database

+ = Convert to *.str format with Profex
+ Fix *.str file manually if necessary

+ Save to «Structures» directory in Profex-BGMN-
Bundle
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Device Files

v BGMN uses Fundamental Parameters Approach
(FPA) to model peak shapes

+ Very detailed description of instrument configuration

required

+ Wrong Instrument Config = Wrong peak shapes
+ = wrong refinement results (particularly crystallite sizes and

micro-strain)
< = poor fits

-
O Add / Remove Phases

Generate default control file for instrument configuration: [RMS—DS—ADS—lE—LynEyeKE.geq

< AddPhases | == RemovePhases
File Mame . Phase Comment i
[[] Ag2CO3.str SitverCarbonate ‘ﬂ
[C] AgNO2.str AgMitrite 04-003-3701
[C] AIZ¥409.str Al2V409 04-013-3313
[T] alphaCPP.str alphaCaPyrophosphate 04-009-2362
[C] alphaTCP.str alphaTCP 04-010-4348
p B
[] AIPO4 str Berlinite 04-009-5751

RMSh
4
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Device Files

GEOMETRY = REFLEXION

Secondary
I

Collimut

"R é « T R

[ : : [
= : g Fae

| . Sample 4T
< HSIiR > OSSR U

MonR

A
L 4

{ VSIitR

| O 25}

; r 3 ? Pl H ; f I
FocusH ¥ Pimary  VSIitW - SamplD ¢ f Secondary DetH MonH
Collimator S A B Collimator

http://www.bgmn.de

RMSh
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Device Files

+ Recommended: Modify an existing instrument
configuration

Eile Edit View Project Run Eesults!!nsl rrrrr t | Tools Window Help
BB CLLH | o | g QOO®
- Edit FPA Configuration...
Projects B X
Mame Status Learn Profile...
Show Peak Shape...
http://www.bgmn.de
RMSh
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Device Files

r ™
Q Cpen Instrument Configuration file u
& 3 . « DL » DoebelinM » BGMM-Templates » Devices » - || Devices durchsuchen 0o
Organisieren - Meuer Ordner ==« i @
. Downloads “ Mame Anderungsdatum Typ il
| Skelettersatz o ]
E . unofficial 04.09.2014 13:04 Dateiordner
. r
: ST - | 7| cubix-ads-10mm.sav 12.02.2014 06:41 SAV-Datei
v -Ternplates
: R g |7 cubix-ads-15mm.sav 12.02.2014 06:41 SAV-Datei |2
. S e || d2-s5d160-fds-1.5av 04.09.2014 14:59 SAV-Datei
. Testanleitungen,Protokolle ;
: e dg o || di-fds-02-LynxEyeXE.sav 12.02.2014 06:41 SAV-Datei
. public-xrd-data
I p Ill da-l}fﬂ}[e}fe-ads-lmm.sa? e s O R s o e I Pl UL | CALE TSl
i 7] d8-lynxeye-fds-02.sav + Meaningful names were given
= Biblictheken . .
(7] dB8-lynxeye-fds-05mm.sav (model, detector, divergence slit
3 7| da-l -fds-0Brmm.
| gpmeeme | mode, )
) . |7 dB-solke-fds- AV .
= ;ﬂ“a'; ;’“E”t“‘gﬂ = 5] d8-solxe-vds-12mm.sav + Pick one that seems to match your
ata (Lh . . .
: DATA_RMS (\RMSESI\VOLL) (63 L] INSA-D8-FD5-06-LynxEye.sav Instrument conflguratlon
- ' 7| pwl800-ads-10mm.sav
G# DOEBELINN (\RMSFS2\VOLZ\HO— — © _
RMSARCHIV (\RMSFS2WVOL) (I |Z| pwl800-fds.sav 12.02.2014 06:41 SAV-Datei
= . | 7| Rigaku-Miniflex.sav 12.02,2014 06:42 SAV-Datei -
& PUBLIC PAWRMSES2\WOLZ) (P:) | = | -
Dateiname: d2-ssd160-fds-1.5a3v - ’C::-nﬁguratiun Files (*.sav *.54Y v]
’ Offnen ] ’ Abbrechen ]
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Device Files

L e —
’ Instrument Configuration - E/D linN/BGMMN-Te -ssd1 -1
L —

% Detector
% total detector height (mm)
DetArrayW=12

% height of one strip (mm)
DetwW=0.075

% total detector width (mm)

% This wvalue was guessed!
DetH=12

% Note: The diameter was guessed!

% diameter of the sample holder (mm)

<+ Verify / modify each line
(bundled files are well documented)

<+ Verify «Control» and
«Calculations» options

<+ If unsure, leave unchanged

+ «Save As...» under a new name

+ Acknowledge the warning message
about file names

<

m

Control Cutput

v Click «<Run»

Create Template for Refinenement Control File

Tube Emission Profile [CU

d

@ Kbeta Filter / Energy Dispersive Detector [ No Filtering

) Monochromator Crystal 26.60 “theta

Calculations > Walt for Completlon
Raytrace {GEOMET)

Interpolate (MakeGEQ)

| 0% MSaveAs...]l I save ” (®) Run H £ Close ]

RMSh
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Device Files

Get instrument parameters from:

-  Measurement software
- Configuration page

- Instrument user manual

= . ng%n

D8 Series

® User Manual

Instrument Performance Verification Booklet
D8 ADVANCE / D8 DISCOVER

Original Instructions

%2 DIFFRAC.COMMANDER - User: Lab Manager - Application Type: Powder Diffraction - Instrument: MeasSrv(PC-1609)/F

(Eile Edit View Commander Help

2

| WIZARD | DETECTOR| COMMANDER |START JOBS | JOBLIST | DA VINCI| TOOLS | CONFIGURATION | DB MANAGEMENT | RESULTS MANAGER | LOG|

e-

Instrument Components {2

Sample Pos. ™ &O ’_Jﬂ

ol [ 150 150] [

Optics_Secondary IOpeningDegree |
[ sed a0 I P
Detector_Sit [mm] 9.000| []

EIEf &
«

Drive UnitActual  Edited D! O f» 3{1
Tetw (1] 300000 ooo0o] (] BY &
TwoTheta  [9] @| booool O xgq Y
petector 9 | 300000 0.0000] [] B¢/ o)
Phi @[ sses][ o0 ?‘L L7
Beam Transl. [mm] -@ [ ;’i w
Variable rot [1/min] I—MH—UO‘ O 53 $
Optics_Primary_M RdSamdeﬂLMnaﬁon w

¥ =
= & =10 ‘CoupledTw 5 ‘_J| ‘ZTheta

1) [LNEYEX... (v

Counts
3000 4000
1

2000
1

1000

1]

e U

T
10

T
20

T
20

| Main Dispay || Secondary Display

Scan type ‘Coupled TwoTheta/Theta

T

Q{;‘ Scan mode |Continuous PSD fast

T XRay Generator == Time [s] l 0.150‘ Steps | 4573| Effective Total Time [s] [
Voltage  [kv] [ l Zﬂj @ <) Fz’:rhameber Start Increment Ste
0] o] ¢ A
Curent (e | s 52 w1 [ 100 eta 8] { 40000 [ [0.012250953 %] [9 E
Theta § 2.0000| (7 [0.0061254.. | 7 |
w L
XRay Wy st oo =
e o — |||psDopening [ [2.352183085 & |
Shutter \) (.Open_
Tube [TubeKFLCUKC_2: Cutube with 15418 [(A.  |v]
Detector |LYNXEYE_XE (1D mode) ) 8 (D
| scansetup |Info |
A | °%p | & | A PhiCondition: Tnitialized' no x=7.4202[7] | y=3198.52

RMSh
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Device Files

- labels on
apertures

- Or measure!
(better than nothing)

RMSh




Tutorial on http://profex.doebelin.org

PROFEX

OPEN SOURCE XRD AND RIETWVELD REFINEMENT

Home What's New Download Lecture Handouts Tutorials Useful Links Contact

Creating Instrument Configuration Files

Introduction

The Rietveld refinement software must be able to precisely describe the measured peak shape with a mathematical model to obtain
accurate fits of measured diffraction peaks. BGMM uses the fundamental parameters approach (FPA), and thus raytraces the peak
shape from the diffractometer's hardware configuration rather than fitting it to a measured reference pattern. Very detailed hardware
information must be specified by the user in order to obtain a correct peak shape model. But in return, FPA peak shapes often
describe strongly asymmetric peaks at very low diffraction angles more realistically and accurately than generic peak profile functions.
FPA peak shapes can also be computed at any 28 angle, whereas measured peaks of a reference material can only be fitted from the
28 position of the first peak up. Extrapolation to lower angles introduces increasingly severe error.
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