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Structure Files

GOALs = ,Results” in BGMN terminology

PHASE=Calcite // 04-008-0788

MineralName=Calcite

Formula=Ca_(CO3)

SpacegroupNo=167 HermannMauguin=R-32/c

PARAM=A=0.4991 0.494170.5041 PARAM=C=1.7062_1.689171.7233
RP=4 k1=0 k2=0 PARAM=B1=0_0"0.01 GEWICHT=SPHAR4
GOAL=GrainSize(1,1,1)
GOAL:Calcite=GEWICHT
E=CA Wyckoff=b x=0.0000 y=0.0000 z=0.0000 TDS=0.00796938
E=C Wyckoff=a x=0.0000 y=0.0000 z=0.2500 TDS=0.00757986
E=0 Wyckoff=e x=0.2573 y=0.0000 z=0.2500 TDS=0.01400168

Direct GOALs GOAL=<value> writes the result and its error to the list file (*.Ist)

Indirect GOALs GOAL :<name>=<value> assigns <value> to the variable <name>
and exports <name> to the control file (*.sav)
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Structure Files: Direct GOALs

Apatite-OH.str

PHASE=Hydroxyapatite // 01-074-0565
MineralName=Hydroxylapatite
Formula=Ca5 (P0O4)3_ (OH)
SpacegroupNo=176 HermannMauguin=P6 3/m

PARAM=A=0.9424 0.933070.9518 PARAM=C=0.6879 0.681070.6948
RP=4 k1=0 k2=0 PARAM=B1=0 070.05 GEWICHT=SPHAR4

GOAL=GrainSize (0,0,1)

GOAL=GrainSize(1,0,0)
GOAL:Hydroxyapatite=GEWICHT

E=CA Wyckoff=f x=0.3333 y=0.6667 z=0.0015 TDS
E=CA Wyckoff=h x=0.2468 y=0.9934 z=0.2500 TDS
E=P Wyckoff=h x=0.3987 y=0.3685 z=0.2500 TDS=
E=0 Wyckoff=h x=0.3284 y=0.4848 z=0.2500 TDS=
E=0 Wyckoff=h x=0.5873 y=0.4651 z=0.2500 TDS=
E=0 Wyckoff=1i x=0.3437 y=0.2579 z=0.0702 TDS=
E=0(0.5000) Wyckoff=e x=0.0000 y=0.0000 z=0.1
E=H(0.5000) Wyckoff=e x=0.0000 y=0.0000 z=0.0

240222-01.Ist

Other examples:

// volume of hexagonal unit cell
GOAL=sqrt (3) *A*A*C/2

// mass absorption coefficient
GOAL=10000*my/density

Local parameters and GOALs for phase Hydroxyapatite

R IR I b b I b b I 2 Sh b b 2h eh b S dh b b 2h Ib b 2 Sh b b Sh Sb b 2 Sh b 2h Ib b 2 Sh b b 2h Sb b 2 4h b b 2h b 3 4
SpacegroupNo=176

HermannMauguin=P6 3/m

XrayDensity=3.120

Rphase=5.46%

UNIT=NM

A=0.9425500+-0.0000033

C=0.6883876+-0.0000030

GrainSize (0,0,1)=387+-15

GrainSize(1,0,0)=379+-10

GEWICHT=SPHAR4, MeanValue (GEWICHT)=0.161184
B1=ANISOLIN, MeanValue(B1)=0.00111181, sgrt3(det(B1l))=0.00111171
Atomic positions for phase Hydroxyapatite

4 0.3333 0.6667 0.0015 E=(CA(1.000))
6 0.2468 0.9934 0.2500 E=(CA(1.0000))
6 0.3987 0.3685 0.2500 E=(P(1.0000))
6 0.3284 0.4848 0.2500 E=(0(1.0000))
6 0.5873 0.4651 0.2500 E=(0(1.0000))
12 0.3437 0.2579 0.0702 E=(0(1.0000))
4 0.0000 0.0000 0.1950 E=(0(0.5000))
4 0.0000 0.0000 0.0608 E=(H(0.5000))




Structure Files: Indirect GOALs

Apatite-OH.str

PHASE=Hydroxyapatite // 01-074-0565
MineralName=Hydroxylapatite

Formula=Ca5 (P0O4)3_ (OH)

SpacegroupNo=176 HermannMauguin=P6 3/m

PARAM=A=0.9424 0.933070.9518 PARAM=C=0.6879 0.681070.6948
RP=4 k1=0 k2=0 PARAM=B1=0 070.05 GEWICHT=SPHAR4
GOAL=GrainSize (0,0,1)

GOAL=GrainSize(1,0,0)

GOAL:Hydroxyapatite=GEWICHT

E=CA Wyckoff=f x=0.3333 y=0.6667 z=0.0015 TDS=0.00664290
E=CA Wyckoff=h x=0.2468 y=0.9934 z=0.2500 TDS=0.00567436
E=P Wyckoff=h x=0.3987 y=0.3685 z=0.2500 TDS=0.00477426
E=0 Wyckoff=h x=0.3284 y=0.4848 z=0.2500 TDS=0.00953535
E=0 Wyckoff=h x=0.5873 y=0.4651 z=0.2500 TDS=0.01014069

240222-01.sav

E=0 Wyckoff=i x=0.3437 y=0.2579 2z=0.0702 TDSY sym-Hydroxyapatite+Calcite
E=0(0.5000) Wyckoff=e x=0.0000 y=0.0000 z=0.1 guydroxyapatite-Hydroxyapatite/ sum

E

H(0.5000) Wyckoff=e x=0.0000 y=0.0000 z=0.( qcalcite=Calcite/sum

GOAL[1]=QHydroxyapatite

Other examples: GOAL[2]=QCalcite

// volume of hexagonal unit cell
GOAL:VolApatite=sqrt (3) *A*A*C/2

// mass absorption coefficient
GOAL:MacApatite=10000*my/density

,VolApatite” and ,,MacApatite” are new global variables
that can be accessed in the *.sav file.
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Structure Files: GOALs .

Summary of GOAL implementations:

Accessible in STR file Written to LST file Accessible in SAV file

VolApatite=sqrt (3) *A*A*C/2

GOAL=sqrt (3) *A*A*C/2 No Yes No
GOAL:VolApatite=sqrt (3) *A*A*C/2 Yes No Yes
GOAL:VolApatite=sqrt (3) *A*A*C/2 Yes Yes Yes

GOAL=VolApatite
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Structure Files: Site Occupancy Factors and Substitutions

Apatite-OH.str

PHASE=Hydrox
MineralName=

SpacegroupNo
PARAM=A=0.94
RP=4 k1=0 k2
GOAL=GrainSi
GOAL=GrainSi
GOAL:Hydroxy
E=CA [Wyckoff
E=CA [Wyckoff
E=P |Wyckoff=
E=0 |Wyckoff=
E=0 |Wyckoff=
E=0 |Wyckoff=

Formula=Ca5

yapatite // 01-074-0565

Hydroxylapatite

(PO4) 3 (OH)

=176 HermannMauguin=P6 3/m

24 0.933070.9518 PARAM=C=0.6879 0.681070.6948

=0 PARAM=B1=0 070.05 GEWICHT=SPHAR4

ze (0,0,1)

ze(1,0,0)

apatite=GEWICHT

=f x=0.3333 y=0.6667 z=0.0015 TDS=0.00664290

=h x=0.2468 y=0.9934 z=0.2500 TDS=0.00567436

h x=0.3987 y=0.3685 z=0.2500 TDS=0.00477426

h x=0.3284 y=0.4848 z=0.2500 TDS=0.00953535

h x=0.5873 y=0.4651 z=0.2500 TDS=0.01014069

i x=0.3437 y=0.2579 z=0.0702 TDS=0.01499127
Wyckoff=e x=0.0000 y=0.0000 z=0.1950 TDS=0.00000000
Wyckoff=e x=0.0000 y=0.0000 z=0.0608 TDS=0.02947459

E=0 (0.

E=H (0.5000)
Scheme:
Examples:

E=<scattering factor>(occupancy)

E=CA is equivalent to E=CA(1.0)
E=SI(0.5)

E=SI+4(0.5)

E=(SI(0.75) ,AL(0.25))

(fully occupied)

(partially occupied)

(ionic scat. fact. partially occupied)
(substitution)
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Structure Files: Site Occupancy Factors and Substitutions

Refining Substitutions:

E=(SI(0.75),AL(0.25)) — E=(SI(p) ,AL(1-p)) PARAM=p=0.75 01

Calcite.str

PHASE=Calcite // 04-008-0788

MineralName=Calcite

Formula=Ca (CO3)

SpacegroupNo=167 HermannMauguin=R-32/c

PARAM=A=0.4991 0.494170.5041 PARAM=C=1.7062 1.689171.7233
RP=4 k1=0 k2=0 PARAM=B1=O_OAO.01 GEWICHT=SPHAR4
GOAL=GrainSize(1,1,1)

GOAL:Calcite=GEWICHT

E=(CA(p) ,MG(1-p)) PARAM=p=1 01|Wyckoff=b x=0.0000 y=0.0000 z=0.0000 TDS=0.00796938

E=C Wyckoff=a x=0.0000 y=0.0000 z=0.2500 TDS=0.00757986 240222-01.Ist

E=0 Wyckoff=e x=0.2573 y=0.0000 2z=0.25 Atomic positions for phase Calcite

6 0.0000 0.0000 0.0000 E=(CA(0.9441) ,MG(0.0559))
p=0.9441+-0.0055

6 0.0000 0.0000 0.2500 E=(C(1.0000))
18 0.2573 0.0000 0.2500 E=(0(1.0000))




Structure Files: Coupling Parameters

Assumption: Na* substitutes Ca%*

To maintain charge balance, OH is reduced accordingly

PHASE=Hydroxyapatite // 01-074-0565

MineralName=Hydroxylapatite

Formula=Cab5 (P0O4)3 (OH)

SpacegroupNo=176 HermannMauguin=P6 3/m

PARAM=A=0.9424 0.933070.9518 PARAM=C=0.6879 0.681070.6948

RP=4 k1=0 k2=0 PARAM=B1=0 070.05 GEWICHT=SPHAR4

GOAL=GrainSize (0,0,1)

GOAL=GrainSize (1,0,0)

GOAL:Hydroxyapatite=GEWICHT

E=(CA(1-p) ,NA(p)) PARAM=p=0 071 Wyckoff=f x=0.3333 y=0.6667 z=0.0015 TDS=0.00664290
E=(CA(1-p) ,NA(p)) PARAM=p=0 071 Wyckoff=h x=0.2468 y=0.9934 z=0.2500 TDS=0.00567436
E=P Wyckoff=h x=0.3987 y=0.3685 z=0.2500 TDS=0.00477426

E=0 Wyckoff=h x=0.3284 y=0.4848 z=0.2500 TDS=0.00953535

E=0 Wyckoff=h x=0.5873 y=0.4651 z=0.2500 TDS=0.01014069

E=0 Wyckoff=1i x=0.3437 y=0.2579 z=0.0702 TDS=0.01499127

E=0(0.5000) Wyckoff=e x=0.0000 y=0.0000 z=0.1950 TDS=0.00000000

E=H(0.5000) Wyckoff=e x=0.0000 y=0.0000 z=0.0608 TDS=0.02947459
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Structure Files: Coupling Parameters

Assumption: Na* substitutes Ca?*

To maintain charge balance, OH" is reduced accordingly

Sit [tiplicity 4
ff/ ite multiplicity

E=CA Wyckoff= PARAM=pNA1l=0_070.25

E=CA Wyckogg=h ¥ °&Mmultiplicity6 PARAM=pNA2=0_0%0.25
. Site multipl. 4
E=0(0.5000) Wyckoff=e;/ Site multipl. 4 pPOH=0.5-pNAl1-pNA2*6/4

E=H(0.5000) Wyckoff=el
E=(CA(1-pNAl) ,NA(pNAl))..

E=(CA (1-pNA2) ,NA (pNA2))..

é:o(pOH)m
E=H (pOH) ...

Parameters used for several atomic sites must be declared above the E= lines.

Parameters declared within an atomic site (E= line) can only be accessed within the site.
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Instrument Configuration Files

2 Instrument Configuration -

BN

~ Goniometer
~ Primary Beam
X-ray tube
Axial slit
v Divergence slit
v Soller slit
V| Axial beam mask
Pinhole aperture
= Sample Stage

[—

Parameters = Description

Goniometer

Goniometer radius (mm) |350.00 :l

Minimum angle () |?_.DD -

Maximum angle (%) |TSD.DO -l

V| Background coefficients | 10 2|

Measured background |Lyanya(E-bkgr.xy‘ |E| ‘El

“amples/Windows/Example 1 - Basic refinement/optimized/R...

() (=) (=]

X

] (2]

o

| | Close

RMSh
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Instrument Configuration Files

11

. . . . . http://www.bgmn.de/raytracing.html
<+ Instrument configuration files must precisely describe the

hardware setup used to measure a dataset.
+ Profex includes 70 configurations iy o =

+ Often customization is necessary | o m—

Profex: Instrument = Edit current FPA configuration

 Instrument Configuration - “xamples/Windows/Example 1 - Basic refinement/optimized/R... X
E|# B = ?
Goniemeter
~ Primary Beam B
X-ray tube s Sompls 1T
Aial slit HSIiR T ssiiR
v/ Divergence slit R R
v/ Soller siit B
V| Al beam mask ) ; MonR
Pinhole aperture VSR
T sampe e - = ; —
— [ = = |
P £ Y = F ; = ¥
FocusH i Pimary  VBIftW ampl Secondary DetH MonH
Goniometer radius (mm) 350.00 B Callimator S Collimator
B Samplw, SamglH
Minimum an gle ) 2.00 s
Maximum an gle () 150.00 = G4
v Background coefficients | 10 = — GEOMETRY — TRANSMISSION
Measured background LynxEyexE-bkgray| | | |
o ,\?lb Imm] - SampleD
¥ R T
a [mm] :
PColl = ba = tanfa) ;
= GEOMETRY = CAPILIARY

— RMS h
| 4



Instrument Configuration Files

Toggle between text editor and graphical editor

El

~ Goniometer
~ Primary Beam
X-ray tube
[ Axial slit
Divergence slit
Soller slit

~ Sample Stage

Axial beam mask
|| Pinhole aperture

1]

' Parameters | Description |

Goniometer

Goniometer radius (mm)
Minimurmn angle (%)
Maximum angle (%}
Background coefficients

Measured background

(35000

ir

[2.00

1

[150.00

1

[10

1

Normally the text editor is not needed

1 %
2 %
3 % BGMN Device Configuration File for Bruker D8
4B
5 %
6 %% Created by Nicola Doebelin, RMS Foundation, Switzerland
7 % December 11, 2014
8 %
9 % Device Configuration:
10 % - Detector: LynxEye XE
11 % - Radiation: CuKa
12 % - Soller Slits: 2.57;v2
13 % - Divergence Slit: Automatic 15mm
14 % - Anti-Scatter Slit: 9rmm
15 % - Goniometer Radius: 330 mm
1% %
17 %
18

VERZERR=RMS-D8-AD5-15-LynxEyeXE.ger
GEQ=RMS5-D8-ADS-15-LynxEyeXE.geq

o,




Instrument Configuration Files

~ Goniometer

~ Primary Beam

[»

Mode

\E‘&t
Variable ‘
Distance from sample (mm) [251].1]]
Irradiated length (mm) 15.00

Configure modules

4

LN CIY

v (4]

— Enable/disable modules

= =] (=)[2][7]

Preview

RMS b
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Instrument Configuration Files

Each configuration page has a ,,Description” page with detailed information

B & B8

* Goniometer
* Primary Bearn
K-ray tube
Axial slit

v | Divergence slit
v | Axial beam mask
Pinhole aperture

~ Sample Stage

o i im

Pararmeters Description

Primary-beam Soller slit

B & B

* Goniometer
* Primary Beam
K-ray tube
Axial slit

v| Divergence slit
Soller slit

v Axial bearn mask
Pinhole aperture
~ Sample Stage

T i |m

Parameters Description

L

® Opening angle (radians) 0.0218

Opening angle (%) 1.249

Important: Read description!

Primary-beam Soller slit

* Opening angle (radians): If selected, the ocpening
angle of the collimator must be given in radians.

* Opening angle (degrees): If selected, the opening
angle of the collimator must be given in degrees. It
will be converted to radians automatically for the
cenfiguration file,

Some manufacturers specify the full axial divergence angle
on the collimator medule, others specify half of the full
angle, i.e. the divergence angle from a straight beam. Here
we must provide the half angle. As a rule of thumb:

# Bruker: Divide the value printed on the soller slit
module by 2

&)
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Instrument Configuration Files: Recommended Workflow

1. Enable / disable the modules according to the instrument setup

[
=)

SEAIE ealEd

¥ Goniometer
~ Primary Beam
daray tube
| Axial slit
v [|Divergence slit
v §5oller slit
v || Axial beam mask
Pinhole aperture
= Sample Stage

Commmim lm.

Parameters Description

Primary-beam Soller slit H,J\r%;'}“f' p ,& >

# Opening angle (radians) 0.0218 = f\‘\if {/72

/ ll.l".l '\{‘_{J}% ,‘/‘/)
. - - F)
0 | 249 ) -
pening angle (%) 1.24 C'“u’f f*f‘“\ .

Important: Read description!

0% Close RMS k
h 4




Instrument Configuration Files: Recommended Workflow

2. Go through all modules from Tube to Detector and enter the correct settings

8 &/ B

¥ Goniometer -
~ Primary Beam
H-ray tube
Axial slit
v | Divergence slit
v | Soller slit
V| Axial beam mask
Pinhole aperture
= Sample Stage

-
Commmim lm.

K
.8
[
=)

Parameters Description

Primary-beam Soller slit T% \
y ,-"/ i_) : 7 Jg >

£
# Opening angle (radians) | 0.0218 = f\\f

I."’_ \
/ .-"f \{:’/}% ///
. - - F)
0 | 249 ~ ~
pening angle () 124 L/ D

Important: Read description!

- RMS b
h 4




Instrument Configuration Files: Recommended Workflow

3. Save configuration under a new name in current project directory
4. Run profile calculation

3
Bl&E|B EAIS 7

- I Current directory: '524_0007 XRD-Workhop FZ Jilich/Examples/Windows/Example 1 - Basic refinement/optimized

Repository: Ci/Users/doebelinn/AppData/Roaming/doebelin.org/Profex5/Devices

Repositony:

Repository: C:/RMSPRG/Profex-5.2.7-64bit/Devices

V| Axial beam mask
Pinhole aperture
= Sample Stage
Commmim | b
Parameters Description //\
Primary-beam Soller slit J% Jg\)
f =
£ / -
# Opening angle (radians) 0.0218 = ;Nf f’:{?\‘
/ f \__J}
Opening angle (%) 1.249 ‘{Luf o - =~
S S
- Y
"
Important: Read description!
0% Close RMS .




Instrument Configuration Files: Recommended Workflow

In case of errors, check messages

B 7 B

¥ Goniometer
~ Primary Beam
K-ray tube
Axial slit

V| Divergence slit
V| Axial beam mask
Pinhole aperture
~ Sample Stage

[ e

Parameters | Description

Primary-beam Soller slit

() Opening angle (radians) | 0.0218 |:|

() Opening angle (%) [1.249 |3| %‘@

Important: Read description!

zweiTheta=20.0000 N=8 G5UM=2.24713e+00
zweiTheta=135.0000 N=6 G5UM=3.02202e+ 00
zweiTheta=148.0000 N=7 GSUM=3.15155e+ 00

B e
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Instrument Configuration Files: Recommended Workflow

: Profex 5.2.7 — O X

File Edit View Project Run Results Instrument Tools Locations Window Help

BEEL B BY9VLIIIT A LR=E D> OOE Q

Projects B& Example_l.dia | Example_1.sav £ Example_1st [
MName Status ~ |teration y°
b Example_1 idle 1 % SamplelD: 524 0007: _2 0007 02

2 | % Theoretical instrumental function

3 | VERZERR=RM5-D8-ADS-15-LynxEyeXE.geq
4 % Wavelength

5 LAMBDA=CU
6

7

8

Change instrument name to new

LPhese configuration name and run test
STRUC[1]=Apatite-OH.str .
STRUC[2]=Calcite.str reflnement
9 % Measured background
10 UNT=RMS5-D8-ADS-15-LynxEyeXE-bkgrxy
11 RU=10
Plot Options B&® 12 % Measured data
Scan Vertical Offset 13 VAL[1]=Example_1xy
v | observed 0.00 14 % Minimum Angle (2theta)
v | calculated 0.00 15 WMIN=10
V| Idifference -613.24 16 % Maximum Angle (2theta)
v|  Background 0.00 17 % X=60
v|  Hydroxyapatite 0.00 18 % Result list output
v Calcite 0.00 19 LIST=Example_1.Ist
20 %2 Peak list output
21 OUTPUT=Example_1.par
22 % Diagram output
23 DIAGRAMM=Example_1.dia -
Refinement Protocol [E® Refined Parameters B ®
Parameter Value ESD
* Statistics
Rwp 5.80
Rexp 4.89
¥ 1.4
GoF 119
Background Coefficients 10
* Global GOALs
QHydroxyapatite 0.4891 0.0024
QCalcite 0.3009 0.0024
b Local GOALs RMS ).

GM\Auftr_Proj\S-Auftraege\2024\524_0007 XRD-Workhop FZ Jilich\E | 1Project | A= 1.54060 A 20 = 0.000° = 0.000 cts d= 0.000A Line: 1, Column: 33 "




Instrument Configuration Files: Where to get Information

20

+ |nstrument control software

< Original data processing software

<+ XML file formats: Open in text editor or web browser

+ Old school: Take measurements

RMSh
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Instrument Configuration Files: Where to get Information

Instrument control software (DIFFRAC.MEASUREMENTCENTER, DataCollector, etc.)

DIFFRAC.WIZARD - Benutzer: Lab Manager - Applikations Typ: Pulverdiffraktion - Instrument: MeasSrv(PC-17XRD)/RMS Foundation

Primarer Strahlengang Radius ‘Sekundarer Strahlenga.. Radius

o I

=W o 1
LYNXEYE_XE LYNXEYE_XE (1D Mod...
I ! ‘ &
‘TubeMount TubeKFLCu2KC_2 ) :
- = DetectorOpticsMount2 Filter_Ni_LowBeta 18 [...
o === 23
DetectorOpticsMount1 Slit_open_2 18 [mm] 18 ...
r
FixedSamplelllum... =5 2 4
Detector_Slit_Motorized Slitwidth 9 [mm]
—
& 5
. Axial Soller 2.5 [°] 2.5 []
No Slit 10.5 [mm] ... : —
o 6
No Sit 10.5 [mm] 10.5[ ...
g S ‘ &
‘SollerMount Axial Soller 2.5 []... - Optics_Secondary_Motoriz... OpeningDegree

AUTOCHANGER

RMS b
h 4



Instrument Configuration Files: Where to get Information

Original data processing software (DIFFRAC.EVA, HighScore etc.)

BalE ke & =
- Antriche
o 0.00 mm
30,000 1/min
= 1 = i 1 Umgebung =
= p—— kA,
: | ‘ = 25 °C (Raum)
L ‘ L \1 L — Probe + A  Welleninge
| [—— 1= e Dateiname 240227-01.brml Cu
e = - g RMSExtended-20-120-Austenite, ... Line Fowus
0 1.54060 &
T Probenname des Scans S24_0007: LaB6 SRMG60c ADS 1.54430 &
27.02.2024 11:56 0. 50000
27.02.2024 13:26 139222 &
01:29:22 1.54060 A
Rintgengenerator
o 40,0k
40,0 mA
1A13 Detektor )
PowderDiffraction LYMXEYE_XE (1D Modus)
Messbedingungen = O
Coupled TwoTheta, Theta 2.352°
Continuous PSD fast 9.000 mm
Completed 0.208
20,000 © 0.232v
120,005 © Blenden =
0.012° 2,500 ¢
5164 O
19,20 s 15,000 mm
0.10s L 3.030 °
00:00:00 i’ Variabel
Los Simul. Blenden-Modus |5
I Goniometer-Radius 350.0 mm I -




Instrument Configuration Files: Where to get Information

XML file formats: Open in text editor or web browser (XRDML)

[& 1524 0007 XRD-Workhop FZ Julich'\Examples\Windows\Example 4 - Non-existent phases\ex3-filel.xrdml - Notepad++ - m] x
File Edit Search View Encoding Language Settings Toels Macro Run  Plugins Window 2 + ¥ X
cHHERGE dhbh/oeleyg|las | BEIETEIECN e & |8 E DM ®E
(=] ex3-file1 xrdml m|

6 E <xrdMeasurement measurementType="Scan" status="Completed":> ~

T O <usedWavelength intended="K-Alpha 1">

8 <kAlphal unit="Angstrom">1.5405980</kAlphal>

9 <kAlphaZ unit="Angstrom">1.5444260</kAlphaZ>

10 <kBeta unit="Angstrom">1.3922499</kBeta>

11 <ratioKAlphaZKAlphal>0.500</ratioKAlphaZ2KAlphal>

12 - </usedWavelength>

13 = <ingd SmPath

14 E <radius unit="mm">200.00</radius>

15 H <xRayTube 1id= " name="Empyrean Cu LFF (9430 033 7300x) DEKO">

16 <tension unit="kV">45</tension>

17 <current unit="mA">40</current>

18 <anodeMaterial>Cu</anodeMaterial>

18 © <focus type="Line">

20 <length unit="mm">12.0</length>

21 <width unit="mm">0.4</width>

22 <takeCOffAngle unit="deg">6.0</takeOffAngle>

23 - </focus>

24 = </xRayTube>

25 H <sollersSlit id="21010002" name="Soller 0.04 rad.">

26 <opening unit="rad">0.0400</opening>

27 - </sollerslit>

28 © <mask 10-"22080003" name-"Inc. Mask Fixed 15 mm (MPD/MRD) ">

29 <width unit="mm">11l.6</width>

0 - </mask> _

31 H <divergenceSlit i1d="22010012" name="Prog. Div. Slit" xsi:type="automaticDivergenceSlitType">

32 <irradiatedLength unit="mm">10.000</irradiatedLength>

33 <offset unit="mm">0.000</0ffset>

34 - </divergenceSlit>

35 - </incidentBeamPath>

36 H <sampleMovement xsi:type="spinningSampleMovementType">

37 [ﬁ <spinnerRevolutionTime unit="seconds">1.0</spinnerRevolutionTime> v RMS k
eXtensible Markup Language file length: 14'913  lines: 82 Ln:1 Col:1 Pos:1 Windows (CRLF)  UTF-8 INS "




Instrument Configuration Files: Where to get Information

Compressed XML file formats: Extract and open in text editor or web browser (BRML, RASX)

'[9 [l = BRML — m| hd
Start Freigeben Ansicht o
« v <« Example 2 - Instrument Co... » BRML w @ | BRML durchsuchen Pl
~ MName . Anderungsdatum Typ GroBe
E 240227-02.brml 27.0 DIFFRAC.SUITE Re... 270 KB
\j 210723-01.rasx 17.0¢ RASX-Datei 25 KB
Mame N Anderungsdatum Typ Grafe
E 24020 e DIFFRAC.SUITE Re... 270 KB
T Open o — .
Oawg  Fe RASX-Datei 8 ke or rename to *.zip before
B Mit Skype teilen . .
Q{ Mit Notepad++ bearbeiten eXtraCtI ng the a rCh Ive
u
7-Zip > Open archive
() Scan with ESET Endpoint Antivirus Open archive b
Advanced options > Extract files...
Extract Here
| | | Freigabe
~ Extract to "240227-02Y"
Offnen mit... X
Test archive
Immer offline verfigbar Add to archive
. . X Vorgangerversionen wiederherstellen Compressand o 240227-02 » Experiment) v @& | Experimentl durchsuchen
emente
Send Add to "240227+ N
Enden an > - MName Anderungsdatum Typ Grobe
J— Compress to "24
ussc
7 Add to "240227-| e ActiveContentContainer.xml 27.02.2024 13:27 Microsoft Edge H... 1KE
opieren . _ ) )
Compress to "24 € DpataContainerxml 27.0 Microsoft Edge H... KB
eI R CRCSHA € EvaluationContainerxml 27, Microsoft Edge H... 1KB
R e InstructionContainerxml 27, Microsoft Edge H... 275 KB
- Umbenennen € MeasurementContainerxml 27.02.2024 13:27 Microsoft Edge H... 1'451 KB
Eigenschaften e PreMeasCentainerxml 27.02.2024 13:27 Microsoft Edge H... 1KB
e RawDatal.xml 27.02.2024 13:47 Microsoft Edge H... 396 KB
e TemplateContainerxml 27.02.2024 13:27 Microsoft Edge H... 1KB




Instrument Configuration Files: Where to get Information

Bruker BRML: Open file ,,RawData0.xml“

I._‘j{ 524_0007 XRD-Workhop FZ JilichtExamples\Windows\Example 2 - Instrument Configurations\BRML'\240227-01\Experiment{\RawDatalxml - Notepad++ - O X
File Edit Search View Encoding Language Settings Tools Macro Run  Plugins Window 2 + ¥ X
sHHERGa dhhloe|lniy| 2% EEHIS1 RN DENEE
[=] RawDatal.xcml Eﬂl
8299 <Detectors> 2
<InfoData zsi:type="LynxEyeInfoData" baseType="DetectorInfoData" LogicName="LYNXEYE XE" VisibleName=
</Detectors>
<Unspecifics>
<Instrument xzsi:type="GoniometerInfo">
<BeamPathContainers />
<GoniometerCenter LogicName="" VisibleName="">
<PrimaryTracks>
<TrackInfoData LogicName="PrimaryTrack" VisibleName="PrimaryTrack">
<Radius Unit="mm" Valu 350" />
BeamPatnUIISer Unic="°T value=non />
<MountedOptics>
<InfoData xsi:type="TubeMountInfoData" baseType="OpticInfoData" LogicName="TubeMount" VisibleN
<Deflection Unit="°" Value="0" />
<AbsolutePosition Unit="m" Value="0" />
<BeringInfo ObjectPath="/Device/Goniometer/PrimaryTrack/TubeMount" ClassPath="/Component/Opt
H <Tube LogicName="TubeKFLCuZKC 2" VisibleName="TubeKFLCuZKC 2">
= </InfoData>
<InfoData xsi:type="VarSlitInfoData" baseType="OpticInfoData" LogicName="Optics Primary Motori
<Deflection Unit="°" Value="0" />
<AbsolutePosition Unit="m" Value="0" />
Berinaglnfo ObqjectPath="/Deyi i
I <FixedSampleIllumination Unit="mm" Value="15" />

Lt

yTrack/Optics Primary MotorizedsSlit" ClassP

) WO 00 =] Oy Oy
{1}
Ll

N oY G oy 110U W W W

A0 O D CO 0D CD 0O 0D CD 0000 Co 00 000D CO 00D CD 00D dD DD 0D C0 o

1 F </InfoData>

2 H <InfoData xsi:type="FixedSlitInfoDataExt" baseType="OpticInfoData" LogicName="NoSlit 1" Visibl

3 <Deflection Unit="°" Value="0" />

4 <AbsolutePosition Unit="m" Valus="0" />

5 <BeringInfo ObjectPath="/Device/SlitContainer/NoSlit 1" ClassPath="/Component/Optic/sSlit" />

6 <ParentBeringInfo ObjectPath="/Device/Goniometer/PrimaryTrack/SlitMount" ClassPath="/Compone:

1 <Width Unit="mm" Value="18" />

8 <OpticThickness Unit="mm" Value="0" /> v

_ _ — , ‘ : : RMS h
eXtensible Markup Language file length : 408888  lines: 8'440 Ln:8364 Col:54 Pos:404'262 Windows (CRLF)  UTF-8 NS

) 4




Instrument Configuration Files: Where to get Information

Rigaku RASX: Open file ,,MeasurementConditions0.xml”

g 1524_0007 XRD-Workhop FZ JilichtExamples\Windows\Example 2 - Instrument Configurations\BRML\210723-07'Data0\MesurementConditions0xml - Notepad++ - O X

File Edit 5earch View Encoding Language Settings Tools Macro Run  Plugins Window 7 + ¥ X
. = = = = (T

HHEEGE| 4 hh|se|lniy x% | EBE=1 00 BENBE

[ MesurementConditionsdaml E3 |

Position="1/2deg"

State="Fixed"

Resolution="1/1600" />
<Axis

W m

67 <Distance 2
68 To="AttachmentStage"
69 From="XrayGenerator"
0 Unit="mm"
71 Value="300" />
T2 <Dlstance
13 To="ReceivingSlitBoxl"
74 From="AttachmentStage"
TS Unit="mm"
76 Value="187" />
17 <Distance
18 To="ReceivingSlitBox2"
19 From="AttachmentStage"
80 Unit="mm"
a1 Valna=n2annnm /-
215 <Axis
216 Name="ISS"
217 Unit=""
218 Offset="0Q"
219 Position="Soller slit 2.5deg"
220 State="Fixed"
221 T 1 1 — 1111
222 <Axis
223 Name="IS"
224 Unit=""
22 Offset="0Q"
22
22
22
22
<

2 RMS ).

eXtensible Markup Language file length: 36'980 lines: 1'521 Ln:74 Col:31 Pos:2'034 Windows (CRLF)  UTF-8-BOM INS "




Instrument Configuration Files: Where to get Information

27

If all other options failed: Take measurements

RMSh.
) | 4



Instrument Configuration Files

Always verify new instrument configuration files by refining a reference sample
(preferrably LaB6 NIST SRM 660)

240227-01.dia | 240227-01.sav 240227-01.1st LaB6.str
524_0007: LaB6 SRMBE0c ADS 240227-01.dia
Fr T 1T I T T I T T T ‘ LI N | I T 177 I T 1T I L I L I L I UL
El | | | | | | | | | | | | | | | | | B
E | ohserved 3
8000 E | calculated ]
E — | difference E
F Background 3
— 6000 LaB6 =
g E J
3 E ]
2 E E
=3 E 3
£ 4000 E =
} ; ] l \ J‘ l h _;
: e E
" . " l |
oS T T | L T v T | T T T T T T T T Tl I
20.00 30.00 40,00 50.00 60.00 70.00 80.00 90.00 100.00 110.00 120.00
Diffraction Angle [*268]
Refined Parameters @@
Parameter Value ESD
~ Statistics
Rwp 12.37
L 1277
X 0.94 |
Lok 0.9/
Background Coefficients 10
~ Global GOALs
QLaB6 1.0000
b Local GOALs
op FZ Jalich\E| | 2 Projects | | A = 1.54060 A 26= 0.000° = 0.000cts d= 0.000 A

28

R

Flat difference curve
Accurate fit of the peak shape
x% close to 1.0

RMSh
) | 4



Structure and Device Files: Summary

< Structure files:
+ Use GOAL=to write additional results to the *.LST file
+ Use GOAL: to export variables to the *.SAV file for further computations

+ BGMN expression interpreter allows to implement custom calculations (e.g.
substitution models)

<+ Device files:
¥ Must accurately represent the true instrument configuration
+ Get information from:
+ Measurement software
< Original data processing software
+ XML scan files
+ Take measurements
<+ Verify with reference measurement

RMSh
) | 4




