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Instrument configuration file

oo - —rrE—y

[7] Generate default control file

+ cubix-ads-10mm.geq V]
Structures
File Mame B Phase Comr *
[C] Ag.str Ag U4-UCEIIE
[C] Ag20Q.str Ag20 04-00¢
[C] AghO2.str AgNitrite 04-00¢
[ Alstr Al 04-01:
[] A1203-Corundurn.str Corundum_AI203 04-00¢
[ Al203-theta.str Al203-theta 01-08¢
[] alpha_Ft.str alpha_Ft
[C] alphaCMP.str alphaCaMetaphosphate 04-01:
[T] alphaCPPstr alphaCaPyrophosphate 04-00¢
[C] alphaTCPstr alphaTCP 04-01¢
[ AmmeniumDihydrogenPhosphatestr AmmoniumDihydrogenPhosphate 01-08t
[[] Ammoniumsulphate.str Ammoniumsulphate 04-00f
[ Anatase.str Anatase 04-007
[] Aragonite.str Aragonite 01-0m
[] Arcanite.str k2504 04-00¢
[] Ardealite.str Ardealite 04-011 =
Ml homanic acid cie e e i W | N o
4 | 1 | 3
[T] overwrite existing files I OK I [ Cancel
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Instrument configuration file

. Eile Edit View PRun Instrument Window Help

BRCLLHA WG k= OOO &

& X

exd-fleL.XROML ] | extfletsav= B | exafletlst|

Mame
exd-filel

Status
idle

% Theoretical instrumental function
VERZERR=cubix-ads-10mm. geq

% Wavelength

LAMBEDA=CU

% Polarization (CukKa with Graphite monochromator)
POL=sqr(cos(26.6%pi/180))
pi=2*acos(0)

% Phases

% Measured data

VAL[1]=ex4-filel.xy

% Minimum Angle (2theta)

% WMIN=10

% Maximum Angle (2theta)

% WMAX=60

% Result list output
LIST=ex4-filel. st

% Peak list output
QUTPUT=ex4-filel.par

% Diagram output
DIAGRAMM=exd-filel.dia

% Global parameters for zero point and sample displacement
EPS1=0

PARAM[1]1=EPS2=0_-0.01A0.01
alpha3ratio=0.02

betaratio=0

NTHREADS=8

T S

RMSh
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Fundamental Parameters Approach
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Description of the peak profile
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Instrument Configuration Files

Create / edit
manually

e |bescipton

Instrument.sav Description of the instrument configuration
Instrument.ger Calculated profile

Instrument.geq Interpolated profile

Instrument.tpl Template for *.sav control file for this

configuration?)
(Empty *.sav file)

All these files are stored in

...\Profex-BGMN-Bundle-3.3.1\Profex\Devices

1) Optional, only used by Profex, not required for BGMN

RMSh
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Instrument Configuration Files

Detector

GEOMETRY = REFLEXION -

The easiest way:

Modify an existing instrument
configuration file

gl

¥

. sampe
. HSitR > SSIHR

MonR

{ VIR

. \AA[ L.
SRR I | TSR sy I [T
~

| B 0
Foc usH T Pimary  VSIitbwW - SamplD f Secondary DetH  MonH
Collimatcr

Collimator

SampolW_ SampH
. Sompiw_ Samp

http://www.bgmn.de
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Editing Instrument Files

+ Try to find an instrument configuration with...
v ... the same manufacturer
v ... the same model
v ... the same detector
+ ... the same divergence slit mode (FDS / ADS)

Example Your instrument: Bruker D8 Advance
LynxEye detector

Automatic Divergence Slit

Modify configuration «d8-lynxeye-ads-1mm.sav»

RM{} 7 ¢« <« Testing - Research < Consulting



Editing Instrument Files

File Edit

Projects

Run Instroment  Window Help

MW %@ . 4= 000

2P

MName

Status

Refinement Protocol

ﬁ Open Instrument Cenfiguraticn

|

Organisieren « Meuer Ordner

[ Bilder
@ Dokumente
& Musik
H videos

18 Computer

& Lokaler Datentrager (C:)

a Lokaler Datentrager (D:)

5 DATA_RMS MNRMSDATALNWOLL)
% DOEBELINMN Q\RMSDATA\WOL2Y
¥ RMSARCHIV (\\RMSDATAZ\VOLZ
5@ PUBLIC (MRMSDATA\VOL2) (P:)
g hitps://webdav.mc.gmxnet (Y:)
5@ PRG_RMS (W\RMSDATAZVVOLZ) (4

f! Metzwerk

S'v .. %= DL » Doebelinh » BGMN-Templates » Devices » - , Devices durchsuchen

Name

7| cubix-ads-10mm.sav

] cubix-ads-15mm.sav

| 7] d2-s5d160-fds-1.sav

|#] d8-fds-02-LynxEyeXE.sav
I_’, dB-lynxeye-ads-1mm.sav
|#| d8-lynxeye-fds-02.sav

7] dE-lynxeye-fds-06mm.sav
|| dé-sole-fds-0600.sav

7| d&-solxe-vds-12mm.sav
7] pwlB800-ads-10mm.sav
7| pwl800-fds.zav

7| Rigaku-Miniflex.sav

,_’, rigaku-ultima.sav

| 7] RMS-DB-ADS-15- LynxEyeXE.SAV

|7 siemens-d5000-fdsl mm.sav

Anderungsdatum Typ
12022014 07:41

12022014 07:41
04,09.2014 15:59

SAV-Datei
SAY-Datei
SAV-Datei
SAV-Datei
SAV-Datei
SAV-Datei
SAV-Datei
SAV-Datei
SAV-Datei
SAV-Datei
SAV-Datei
SAV-Datei
SAV-Datei
SAV-Datei

SAV-Datei

12.02.2014 07:41
12.02.2014 07:41
12.02.2014 07:41
12022014 07:41
12.02.2014 07:41
12.02.2014 07:42
12.02.2014 07:42
11122014 14:58
12.02.2014 07:42

T

| v

Dateiname: |

- ’Conﬁgulatbon Files (*.sav *.SAV v]

i_f)ffnen i ’ Abbrechen ]

Instrument - Edit Configuration...

RMSh
) | 4
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Editing Instrument Files

Instrument Configuration - L/DL/DoebelinN/BGMN-Templates/Devices/de-lymeye-ads-tmmsay =
%ﬁﬁtﬁﬁﬁtfﬁﬁrﬁﬁﬁttﬁﬁtﬁﬁﬁrrﬁﬁtﬁﬁﬁft**ﬂ-ﬁﬁﬁrfﬁﬁtﬁ**ttﬁﬁrﬁﬁﬁttﬁﬁt*\:ﬁhﬁrﬁﬁﬁtt**t*ﬁﬁrrﬁﬁtﬁﬁd—ttd—d—*.\-d-d-d-*.\- s
5 =
% BEGMN Dewvice Configuration File for Bruker DS
¥ e e =
5 C . E
% Created by Nicola Doebelin, RMS Foundation, Switzerland Omment'

5 July 02, 2013 E
¥

% Device configuration: — . .

% - Detector: LynxEye Descrlptlon of

% - Radiation: Cuka, Ni-Tiltered

% - Soller S1its: 2.5° H H

% - Divergence S1it: automatic, 1imm irradiated length COﬂfIgurathn

% - Aanti-Scatter 51it: fixed, 2.38°

% - Goniometer Radius: 280 mm

*

2 2 e T N N R S R iy
SAVE=N

% _______________________________________________________________________________________________
% output Tiles Tfor Geomet and MakeGeqg

% _______________________________________________________________________________________________
VERZERR=d&-Tynxeye-ads-1mmn. ger

GEQ=dE8-Tynxeye-ads-1mm. geq

% _______________________________________________________________________________________________
% X-ray tube

% _______________________________________________________________________________________________
% axial dimension (length, mm) o
ForlsH=12

4| 1 | »
Calculations

Raytrace (GEOMET)
Interpolate (MakeGEQ)
Calculate Profile (GERTEST)

[ﬂﬂaue.&s,..][ k- save ][ @Run ]rmgluse |
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Editing Instrument Files

% Note: BGMN requires the width of the s1it in mm. For automatic divergence slits we must use

% trigonometric functions to calculate the with in mm as a function of irradiated 1ength,

% distance of the s1it from the sample, and 2theta angle.

% IT the distance of the s1it is not known exactly, enter a value shorter than the goniometer

% radius R for H51itR. It will Tead to a different s1it opening, but the divergence of the beam
% will always be correct. HS1itw will calculate the s1it width resulting in a irradiated l1ength

% of "irr" mm.

% irradiated 1ength (mm)

irr=1

% distance from sample (mm)
HSTitR=100

% automatic s1it width (mm)
HSTitw=(2=(R-HSTitR)=irr*sin{pi*zweiTheta,/360) ) /(2*R+irr=cos(pi=*zweiTheta,;360))

% MNote: The LynxEye detector has a Detw of 0.075 mm, but this results in wrong crystallite sizes.
% The value for Detw used here was Titted to a LaBe pattern to obtain realistic cryst sizes.

% total detector height (mm)

DetArrayw=14.4 . . .
e - Go through the file line by line

1 | 1

Calaiatons - Change values to match your configuration

Raytrace (GEOMET)

9] Interpoiate (MakeGEQ) - Verify ALL values

Calculate Profile (GERTEST)

[_E‘Save.hs..][ k- save H ®Rur1 H £ Close ]

RMSh
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Editing Instrument Files

% Parameters Tor the simulation of the profile Tunction

% angular positions Tor the Montecarlo simulation (°2theta)

ZweiTheta[1]=4

zweiThetal[z]=8

ZweiTheta[3]=13

zweiThetal4]=20

ZweiTheta[s]=30

ZweiThetal[e]=42

zweiTheta[7]=56

ZweiTheta[s8]=76 .

ot Leave this block

zweiTheta[10]=105
ZweiThetal[11]=120
ZweiThetal[12]=136
ZweiThetal13]=150

unchanged

% angular range (*2theta)
WHMIN=4
WMAKX=150

(at the very end
of the file)

% step width Tor the interpolation of the geometric profiles (°2theta)
WSTEP=3=sin(pi*zweiTheta/ 180)

% switch Tor applying the intensity correction Tor beam overTlow resp. ADS Tunction
GEUM=Y

% Use multithreaded calculation
NTHREADS=2

% Convenience function: Calculate PI for use in other angle-dependent calculations
pi=2=acosi{0)

m

% End of Tile

RM{} 11 e Testing « Research + Consulting



Editing Instrument Files

Created by Nicola Doebelin, RMS Foundation, Switzerland
July 02, 2013

- Detector: LynxEye

Radiation: Cuka, Ni-Tiltered

soller 51its: 2.5°

Divergence 51it: automatic, 1mm irradiated Tength
Anti-Scatter S1it: fixed, 2.38°

%
%
%
%
%
%
%
% Device Configuration:
%
%
%
%
%
%
%
%

Goniomerer Radius: 280 mm
SAVE=N
% ________________________________________________________________________
% Output Tiles for Geomet and MakeGeq
56 ________________________________________________________________________

VERZERR=my-d8. ger <

m

Choose a new configuration name
e.g. «my-d8»

Change the output file names to
«my-d8.ger»

GEQ=my-d&. geq

% axial dimension (l1ength, mm)
FocCusH=12

% optical breadth (1710 of the nominal) of the Tine Tocus (mm)
Focusw=0.04

«my-d8.geq»

Save the configuration file as
«my-d8.sav»

Calculations

Raytrace (GEOMET)
Interpolate {MakeGEQ)
Calculate Profile (GERTEST)

MSEUEM...][ k- save H @Run H Ed close ]

RMSh
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Computing Peak Profile

et s i

 Instrument Configuration - 1/DL/DoebelinN/BGMN-Templates/Devices/my-d8

m

Created by Nicola Doebelin, RMS Foundation, Switzerland
July 02, 2013

Detector: LynxEye

Radiation: Cuka, Ni-Tiltered

Soller 51its: 2.5°

Divergence 51it: automatic, 1mm irradiated Tength
Anti-Scatter S1it: fixed, 2.38°

Goniomerer Radius: 280 mm

%
%
%
%
%
%
%
%
% Device Configuration:
%
%
%
%
%
%
%
%

VERZERR=my-d8. ger
GEQ=my-d&. geq

8.5, Femem Click «Run»

% optical breadth (1710 of the nominal) of the Tine Tocus (mm)
4

Focusw=0.0O
R =
1 | UL | b /
o ——

Raytrace (GEOMET)

Interpolate (MakeGEQ) C h eCk al I

Calculate Profile (GERTEST)

MSEVEAS...I[ k- save H @Run H Ed close ]
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Computing Peak Profile

Running Monte Carlo Simulations (GECMET)
| | 2%

BGMM and related programs Copyright (C) 1. Bergmann Dresden 1991-21
BGMM is a registered trademark of 1. Bergmann

Version 4.2.22

Developers version for internal use only

ZweiTheta=4.0000 M=15 GSUM=2,00192e-02

zweTheta=8.0000 M=12 GSUM=4.00033=-02

RM{} 14 e e Testing « Research + Consulting



Computing Peak Profile

Mame

|| d8-lynxeye-fds-02.ger

| da-lynxeye-fds-02.5av

| 7] dB-lynxeye-fds-02.tpl

i_i d-lynxeye-fds-06mm.geq
| d8-lynxeye-fds-08mm.ger
| 2| d8-lynxeye-fds-06mm.sav
,l, dB-lynxeye-fds-06mm.tpl
|| d8-solxe-fds-0600.geq

|| dB-solxe-fds-0600.ger

|| d&-solxe-fds-0600.sav

| 7| d8-sole-fds-0600.tpl

i_i d-solxe-vds-12mm.geq
|| d8-solxe-vds-12mm.ger

| 7| d8-solxe-vds-12mm.sav

|l| d8-solxe-vds-12mm.tpl

Anderungsdatum

04.06.2012 18:06
12,02.2014 07:41
08.09.2014 10:08
12.11.201212:57
1231 20121257
12.02.2014 07:41
08.09.2014 10:08
16.01.2013 15:16
16.01.201315:15
12.,02.2014 07:41
08.09.2014 10:08
16.01.201315:17
16.01.201315:17
12.02.2014 07:41
08.09.2014 10:08

Typ

GER-Datei
SAV-Datei
TPL-Datei

GEQ-Datei
GER-Datei
SAV-Datei
TPL-Datei

GEQ-Datei
GER-Datei
SAV-Datei
TPL-Datei

GEQ-Datei
GER-Datei
SAV-Datei
TPL-Datei

GroBe = ||

|| my-d8.geq
| my-df.ger

11.01.2015 14:34
11.01.201514:34

GEC)-Uatel
GER-Datei
SAV-Datei

el 2015 14:34
L —

i_i pwl800-ads-10mm.geq
| pwlB00-ads-10mm.ger

12.06.201215:01
12.06.2012 15:01

K¥-Datei

GER-Datei

Computed peak profile

Instrument description

RMSh
) | 4
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Template SAV file (*.tpl)

Template file for *.sav control file:

)| 4

16

Mame Anderungsdatum Typ GroBe = ||
| 7] dB-fds-02-LynxEyeXE.zav 12.02.2014 07:41 SAV-Datei C O py
|7 d8-fds-02-LynxEyeXE.tpl 2410.201311:33 TPL-Datei
|| da-lymxeye-ads-1mm.ge 02072013 12:42 GEQ-Datei
Edﬂ—l:nx:e—ads—lmm.:; 020720131242  GER-Datei E <<d8'|ynxeye'ad3'1 mm tpl ”
| 7] di-lynxeye-ads-1mm sav 12.02.2014 0741 SAV-Datei
|| d-lyrxeye-ads-1mm.tpl 08.09.2014 10:08 TPL-Datei L to
|| dB-bymxeye-fds-02.geq 04.06.2012 18:06 GEQ-Date 1
|| dB-lynxeye-fd=-02.ger 04.06.2012 18:06 GER-Datei
7] da-lynxeye-fds-02.sav 12.02.2014 07:41 SAV-Datei B «Mm y' d 8 . tp | »
|7 d8-lynxeye-fds-02.tpl 08.09.2014 10:08 TPL-Datei
|| d8-lynxeye-fds-06mm.geq 12.31.201212:57 GEQ}-Datei
| da-lynxeye-fds-06mm.ger 12.11.2012 1257 GER-Datei
7] d-lynxeye-fds-06mm.sav 12.02.2014 0741 SAV-Datei
| di-lynxeye-fds-06mm.tpl 08.09.2014 10:08 TPL-Datei
|| d&-solxe-fds-0600.geq 16.01.2013 1516 GEQ-Date
|| d8-solxe-fds-0600.ger 16.01.2013 1515 GER-Datei
| 7| dB-solxe-fds-0600.5av 12.02.2014 0741 SAV-Datei
|7 d8-solke-fds-0600.tpl 08.09.2014 10:08 TPL-Datei
|| d8-solxe-vds-12mm.geq 16.01.2013 15:17 GEQ-Datei
|| di-solxe-vds-12mm.ger 16.01.2013 1517 GER-Datei
| 7] d-solxe-vds-12mm.sav 12.02.2014 0741 SAV-Datei
| di-solkxe-vds-12mm.tpl 08.09.2014 10:08 TPL-Datei
|| my-d8.geq 11.01.201514:34 GEQ-Date
| | my-d.ger 11.01.2015 14:34 GER-Datei >
RMS h
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Append Phase

| [ Generate default control file

[my-da.geq -
Structures

File Mame = Phase
] Ag.str Ag T — In «Add Phase»
[ Ag2Q.str Ag20 .
7] AgNO2.str AgNitrite 04-00¢ dlalog (+)
[ Alstr Al 04-01:
[] Al1203-Corundurm.str Corundum_ARZO3 04-004
[ Al203-theta.str Al203-theta 01-08¢
[l alpha_Ft.str alpha_Ft
[] alphaCMP.str alphaCaMetaphosphate 04-01:
[] alphaCPPastr alphaCaPyrophosphate 04-00¢
[] alphaTCPstr alphaTCP 04-01c
] AmmeniumDihydrogenPhosphate.str AmmoniumDihydrogenPhosphate 01-08:
[T Ammoniumsulphate.str Ammeoniumsulphate 04-00f
[[] Anatase.str Anatase 04-005
[ Aragonite.str Aragonite 0-om
[] Arcanite.str K2504 04-00¢
[] Ardealite.str Ardealite 04-011 -
] homomic oot Dmmmrmirm Al (s e =
1| ] [ 3
[7] overwrite existing files oK l [ Cancel
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Verification

@ Profex-331
File Edit View PRun Instrument Window Help |

BE*PPHA a%e - .4= 00O 0 | Verify with a reference material:

Projects g X NIST-SRMlQ?Sb—lEUlOE-DS.diaﬂ | MIST-5RM1976b-150105-03.5av |:| | MIST-5RM1574

Mame Status

|MIST-SRML... idle T T T T T T N = Very gOOd ﬁt

soomo |- - Realistic crystallite sizes

s —> Correct configuration

10000 [~ J‘ -
k . b I\ 9

Intensity [counts]

.................................................................................. D —
I A I - 1 b
30.00 40.00 50.00 60.00
Angle [°26]
Refinement Protacal 8 X Global Parameters and GOALs g X

C:\xrd\test\NIST-SRM1976b-150105-03. 15t
R“P:ﬁ.ﬁ()%_, Rep=5.93%, )(2=1.1130_

ter / Goal value ESD

Corundum/sum ofi 0

Wavelength: 1.53927 A Angle:  0.000° Intensity:  0.000 cts d-Spacing: 0.000 A Line 0, Column 0

RMS k ------- Testing « Research + Consulting



Lesson 9: Example 1

v  Instrument: Bruker D8 Advance
+  Geometry: Reflection 1. Start from configuration
+  Goniometer Radius: 350 mm <<d8-|ynxeye-ads-1 mm.sav»
v X-ray Tube: CuKa, Target Size 12 x 0.4 mm 2 |\/|0d|fy according to —
+  Divergence Slit: Automatic, 15 mm irr. length
Distance to sample 250 mm
+  Soller Slits: 2.5° in prim. and sec. beam 3 Save Under d new name
v  Beam Mask: Width 10.5 mm <<d8_|esson9_examp|e‘| .sav»
Distance from sample 300 mm
v  Sample Diameter: 25 mm .
Y atSeate st omm 4. «Run» to compute peak profile
Distance to sample 260 mm .
+  Detector Slit: Not installed S. Copy template flle
«d8-lynxeye-ads-1mm.tpl»
v  Detector: LynxEye XE t
Array height 14.4 mm 0
Height of one strip 0.075 mm <<d8_|esson9_examp|e‘| tp| 5>
Array width 16.0 mm
Number of ch Is 192 . . . .
AbereTenannes 6. Verify configuration with scan
+  Beam Knife: Not installed «SRM-676a.raw»
+  Polarization: None
RMSh
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Lesson 9: Example 1

AR

Eile Edit  View PRun Instrument Window Help

BECLPHM e M@ = OO@® & ) ()

1Projects B X | NIST-sRMs76a.dia [ | NIST-GRM&76a.sav || I NIST-SRM&76a.lst || |
Mame Status
MIST-5RME... completed

C:\Users\doebelinn\Desktop\Examples-Test\Lesson 9YExample 1\NIST-SRMGE76a. dia
T T T T
| ! 11 I |

I observed 1
I calculated
I difference
Background
Corundum_AI203

Intensity [counts]

" Angle [°26]

Refinement Protocol 8 X Global Parameters and GOALs g X

B R e L T e

-1.2687703E+00 1.3152128E-01 -2.2128692E-01 -6.3589769E+01 6.61 * C:‘\Users\doebelinn‘\Desktop‘\Examples-Test\Lesson 9%Example 1\NIST-¢
-1.1855966E+00 -1.3151851E-01 -1.5172665E-01 .5798185E-22 k Rip=8.99%, Rap=5.21%, X=1.7255

4.4109226E+00 -2.5708026E+00 .6299858E-01 .2128823E-01 5 e T?;tﬁﬁii : ue =y

-1.3555352E-01 6.826B8472E+02 L9122231E+02 .1891419E+02 4 : e i i
-1.6872237E-16 -2.0690952E-16 .8532260E+02 .1800961E+02

1.6929296E+02 1.5467196E+02 .6009824E+02 L 7239729E+02

1-rho=0.745%

4 | |
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Lesson 9: Example 1

File Edit View Run

DE 229

Projects

Instrument  Window Help

WG k= OO@ HIL

H A

v] (%]

& X

MName Status

MIST-5RME... completed

NIST-SRM676a. dia [£ | NIST-SRM676a.sav || I NIST-SRM&76a.lst || |

C:\Users\doebelinn\Desktop\Examples-Test\Lesson 9YExample 1\NIST-SRMGE76a. dia

Intensity [counts]

B not correct!

U

-

T ! 11
| |
I observed
I calculated
I difference
Background
Corundum_AI203

40.00

Angle [°26]

Refinement Protocol

A e et T

-1.2687703E+00 1.
-1.1855966E+00 -1.
4.4109226E+00 -2,
-1.3555352E-01 6.
-1.6872237E-16 -2.
1.6929296E+02 1.

1-rho=0.745%

e &

3152128E-01 -2.2128692E-01
3151851E-01 -1.5172665E-01
5708026E+00 .6299858E-01
8268472E+02 .9122231E+02
0690952E-16 .8532260E+02
5467196E+02 .6009824E+02

T BT

e e e

.3589769E+01
.5798185E-22
.2128823E-01
.1891419e+02
.1800961E+02
.7239729E+02

4 |

8 X Global Parameters and GOALs

g X

_tgi:*.C:\Users\doehe11nn\DesktDp\Examp1es—Test\Lesson 9\Example 1\NIST-¢
Rip=8.99%, &W=5.21%, X%ﬂd7255“

RMSh
) | 4
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Lesson 9: Example 1

File Edit View Run Instrument Window Help

BECPPHA WG .= 0O@ B

Projects 8 X | nsTsrMs7sada | | nisTsRMe76a.sav ] | misTsre7salst [ |
Mame
NIST-SRMS...

Status % Theoretical instrumental function

VERZERR=my-d8. geq

% Wavelength

LAMBEDA=CU

% Phases

STRUC[1]=A1203-Corundum.str

% Measured data

VAL [1]=NIST-SRM676a. Xy

% Minimum Angle (2theta)

JWMIN=20

% Maximum Angle (2theta)

% WMAX=60

% Result list output

LIST=NIST-SRMG676a.]1st

% Peak list output

QUTPUT=NIST-SRMG676a.par

% Diagram output

DIAGRAMM=NIST-SRM676a.dia

% Global parameters for zero point and sample
EPS1=0
PARAM[1]=EP52=0_-0.0140.01
alpha3ratio=0.018
betaratio=0.005
NTHREADS=8
PROTOKOLL=Y

completed

Increase «betaratio»
manually

acement

Repeat refinement

sum=Corundum
GOAL [1]=Corundum/sum

g X

Refinement Protocol )

=

8 X Global Parameters and GOALs

A R

. LE e

1-rho=0.745%

4 | m

-1.2687703E+00 1.315212BE-01 -2.2128692E-01 -6.3589769E+01 6.61 ~ C:\Users\doebelinn\Desktop\Examples-Test\Lesson 9\Example 1\NIST-¢
-1.1855966E+00 -1.3151851E-01 -1.5172665E-01 6.5798185E-22 -1.16 Rip=8.99%, Rap=5.21%, X=1.7255

4.4109226E+00 -2.5708026E+00 -2.6299858E-01 -2.2128823E-01 6.57 B + e | ]

-1.3555352E-01 6.8268472E+02 5.9122231E+02 2.1891419e+02 5.77 il i e et

-1.6872237E-16 -2.0690952E-16 2.8532260E+02 2.1800961E+02 1.86  Corundum/sum 1 0

1.6929296E+02 1.5467196E+02 1.6009824E+02 1.7239729E+02 1.71

4 | (il | b

[Wavelength: 15406 A | [Angle: 0.000°

| |Intensi‘ty: 0.000 cts | |d-Spacir1g: 0.000 A | |L'me 0, Column 0 | i
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Lesson 9: Example 1

i "’;ﬁﬂ.’"i.i.l.
File Edit View Run Instrument _ﬂindo‘w Help )
BRCLPHE UG = ODOO® A 1 ®
Projects @ X | nisTsrMe7ea.dis £ | NIST-GRM&76a.sav || I NIST-SRM&76a.lst || |
MName Status C:\Users\doebelinn\Desktop|ExamplesTest|Lesson 9\Example 1\NIST-SRM676a. dia
MIST-5RME... completed T T T T T T T T T T T T T T T
3000 - I [ [ ||] L. & 7
B — Iobserved
— Icalculated
L — I difference ]
. — Background
i betarat|0=0.01 58 —— corundum_Al203
2000 — —
I
= L i
5
3 I 1
=
= _
C
3 )
=
o
1 1 1 I 1 1L 1 | 1 1 1 | 1 1 1 | 1 1
30.00 40.00 50.00 60.00
Angle [°26]
Eefsiene s broloos B | | (ol et i O =i
-1.2690065E+00 1.3085244E-01 -2.2291468E-01 -6.3676130E+01 6.52 »~ C:\Users\doebelinn\Desktop\Examples-Test\Lesson 9\Example 1\NIST-¢
-1.1906970E+00 -1.3085445E-01 -1.5073572E-01 6.1295705E-24 -1.16  Rp=6.94%, R.p=5.21%, X=1.3321
4.3391276E+00 -2.5693842E+00 -2.6170303E-01 -2.2292057E-01 6.12 T) Gﬂ?'[ value =
-1.3435326E-01 8.8732525E+402 7.6844621E+02 2.8571068E+02 5.77 L s
-2.8040300E-13 -3.6199799E-13 2.8532092E+02 2.1680389E+02 1.83 Corundum/sum i 0
1.6430333E+02 1.4855783E+02 1.5486594E+02 1.6894616E+02 1.69
————————————————————————————————————————————————————————————————— a
1-rho=0.444% =
4 | il 2 4 | (il b
[Wavelength: 15406 A | [Angle: 28.573° | [Intensity: 1920913 cts | [d-Spacing: 3119 &4 | [Line 0, Column 0 |
RMS k ------- Testing « Research + Consulting

23

)| 4



Lesson 9: Example 1

+ Verify refined unit cell dimensions and crystallite
size with SRM certificate

—

: National Justitute of Standards & Technalogy

Certificate of Analysis

Standard Reference Material® 676a
Alumina Powder for Quantitative Analysis by X-ray Diffraction

This Standard Reference Material (SEM) consists of an alumina powder (cornndum structure) intended primarily
for use as an internal standard for quantitative analysis and LT, [1] (for a complete discussion of Il see [2])
determinations by X-ray powder diffraction. A unit of SRM 676a consists of approximately 20 g of powder bottled
in an argon atmosphere.

Material Description: The alumina powder has been ¢ — = =

state. The alumina grains are sub-micrometer in size a ° go .

ensures high phase purity while the isometric form of th_ ce rtlfl ed Refl n ed
in this powder. The de-aggregated state of this maten

conventional methods.

An analysis of the phase fractions determined from X-ra Unit Ce” a 00475936 nm 00476021 nm
silicon powder. SEM 640c [3]. indicated that the SR2
Unit cell ¢ 1.29923 nm 1.299485 nm

properties.
Crystalline Alumin: 0 H .
- Crystallite size Sub-micron 131 nm

The interval defined by the certified value and its uncert: .
absence of systematic error [4.53]. The error bounds define a range about the certified value that is in excess of |

Certified Value: The certified phase purity of the mater:

100% phase purity. a physical impossibility.

RM{} 24 s e e Testing « Research + Consulting



Lesson 9: Example 1

+ Write betaratio=0.0158 to

«d8-lesson9-example1.tpl»

| my-d8.tpl - Editor

Datei Bearbeiten Format Ansicht _I

% Theoretical instrumental function -
VERZERR=

% wWavelength

LAMEDA=CL

% Fhases

% Measured data

vaL[1]=

% Minimum angle (2theta)

% WMIN=10

% Maximum angle (2theta)

% wWMax=60

% Result 1ist output

LIST=

% Peak 1ist output
QUTPUT=

% Diagram output

DIAGRAMM=

% Global parameters for zero point and sample displacement
EFPs1=0
PARAM[1]=EP52=0_-0.01~0.01
alpha3ratio=0.018
(betaratio=0.0158 |

N THAREALI D=

PROTOKOLL=Y

4 E

ns), ;
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