Lesson 6

Profex

Graphical User Interface for BGMN
and Fullprof

Nicola Dobelin
RMS Foundation, Bettlach, Switzerland
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Mac OS X 10.7 -10.11 (64bit)

Windows XP / Vista/7/8/10
BGMN, Fullprof.2k

GPL v2 or later (open source)
Linux

2003
http://profex.doebelin.org

Nicola D6belin (private)
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Rietveld Backends:
Current stable version: 3.10.1

Founded in:
Website:

License:
Platforms:
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Background Information
Developer
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2003:

Start of development as an alternative GUI for Fullprof.2k
For personal use only (my PhD)

Linux only

Major rewrite

Support for Windows

Support for BGMN Rietveld Backend added

Support for Mac OS X

-
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First Use

Profex - 3.8 o e e
File Edit View Project Run Results Instrument Window Help

BECPPHA %O .tk OOO® !
Projects & X Context Help g X

Mame Status

Projects Plot Options

Global Parameters and GOALs & X  Chemistry

Refinement Protocal Global Parameters and GOALs Local Parameters

RM%} 4 e e Testing - Research - Consulting



First Use

(@ profex- 380 = @] = )
ARV IRELY T X I CIoIoICE! Can be re-arranged
N:]me Status D k W. d (d rag & drop)
«Dock Windows»
L
- / Stacked
Plot Options /
Floating
Closed
(opened from
«Window» menu)
RMSh
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Load Scan File

-1 [ corpictdurdsucien 5]

Organisieren - Meuer Ordner == ~ [l @

4 Downloads Mame Anderungsdatum Typ
| Skelettersatz

: &) 150331-02.raw 31.03.201511:13 RAW-Datei
| F

, BGMM-Templates
. RMS
, Testanleitungen,Protokolle

| Zuletzt besucht

=]

1 Bibliotheken

«Op] & sider Select correct file format

@ Dokurmnente

o' Musik
B videos
Refinement Protocol
Lol Computer

ﬁ Lokaler Datentrager (C:)

—a Data (Dx) -
Dateiname: [Eruker AW scan (*.raw *.RAW) v]

| Offnen |v| ’ Abbrechen ]
|
RMSh
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First Use: Example 1

File Edit View Project Run Results Instrument Window Help

LS L3 R PH WA a S » @ » | <Reference Structures:» - E][ 0.000000 [+ E]I
8 x

Projects 150331-02.raw [ ‘
Mame Status C:'wrd\516_0002'\Lesson3\Example 14150331-02.raw |
15[]331'{]2 |d|e 30000 TTTT |||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

—— RMS5 Forschung 50% HA ink 1000deq Amy WI  _|

Scan File = «Project» Plot area

g PO (press «shift» for
g L
a L .
(%)
> b help window)
Plot Options F X 'g C Indexing Anatase.str -
Scan = C | 7% ]
RMS Forschung 50% HA ink 1000deg 10000 — ]
: ]
C Mouse and Keyboard actions
5000 —
Scans In Flle B Left Mouse Button Zoom
l LJ . llh hJ Ctrl + Left Mouse Button Drag view
0 L Double Click Load reference structure with strongest peak at
10.00 20.00 30.00 40.00 50.00 50.0 click position
Diffraction Angle [=26] Ctrl + Double Click Print current coordinates to refinement protocol
4 e b console
g X
Refinement Protocol Global Parameters and GOALSs | Right Mouse Button Reset z00m
Middle Mouse Button  Scale intensity of reference lines
Scroll Wheel Zoom horizontally
Ctrl + Scroll Wheel Zoom vertically
Ckey Toggle cross hair cursor on / off
Wavelength: 15406 A Angle: 33.788°  Intensity: 15453900 cts  d-Spacing: 2651 A | Nkey Tz N Er

5 key Teggle spectral line curser on / off

RM%} 2 <« <« . Testing - Research - Consulting



First Use: Example 1

File Edit View Project Run Results Instrument Window Help

ﬁ @ 9 -E :rE H H 4 q 2 @ £E E [Hvdrnxﬂapaﬁte -

E][ 0.000000 =

Projects & X || 150331-02.raw [ ‘ N
Mame Status C:\,}crd\,Slﬁ_UM.essunS‘,Example1\,150331—02.raw
150231-02 idle AL L R LRl LR LR L R LR
I —— RMS5 Forschung 50% HA ink 1000deq Amy W1 _|
25000 [- - w
o [ |dentify phases from
[= -
[~ .
< IS | I internal database
. & 15000
Plot Options 4 I L _
o - -
Scan E C ]
RMS Farschung 50% HA ink 1 10000 — ]
5000 :— —:
U:I-IIIII |||||J||=!|1|J|'-r-|'|-|- !—| I'l" L‘LJHJJM Ho XM
10,00 20,00 30,00 40,00 50.00 50,00 70,00 80,00
Diffraction Angle [#28]
1 m b
Refinement Protocol & X Global Parameters and GOALs 8 X

Wavelength: 1.5406 & Angle:  0.000° Intensity: 0,000 cts d-Spacing: 0.000 A

RM%} 8 o e e Testing - Research - Consulting



First Use: Example 1

F " ™
@ Profex-3.80 el 3

File Edit View Project Run Results [nstrument Window Hel

BRCLEHE %G . elk OOO® | @ 7) 3] oo 51 5
j N
|

Projects F X | 150331-02raw ) |
Mame Status Ci\xrd\S16_0002\Lesson3\Example 14150331-02.raw
150331.02 |d|e 30000 _I LI I TrT T T T T T TT | T 1T T T T T 1771 I rT T T T T 1TTT TrTT T T T TTT I rT T 1T 1T 1TTT | TrT T T T T TTT | rT T T1TT1T T T1TT
B —— RMS5 Forschung 50% HA ink 1000deg Amy W1
25000 — —
g f Create Refinement Control File E
JE - -
3 L i
4 T [ v & - -
%‘ 15000 — _
Plot Options X 5 - H
2 L _
Scan = B 7
RIS Farschung 50% HA ink ] 10000 |~ —
5000 —
U‘T_II I A .Jﬁ“..'. } |iL. P Aot + '*-‘JL I RN 1
10.00 20.00 30,00 40.00 50.00 60,00 70.00 30,00
- — - Diffraction Angle [°26]
Refinement Protocol & X | Global Parameters and GOALs g X

Wavelength: 1.5406 A~ Angle: 16182°  Intensity: 27065670 cts  d-Spacing: 5473 A

RM%} 9 <+« .. Testing - Research - Consulting



First Use: Example 1

Choose correct

Generate default control file for instrument configuration: | lRMS—D&ADS—lE—LydeyEJ(E.geq - ] | I nStru me nt
P Add Phases | == RemovePhases ‘ Conf|g u ratlon
File Mame ] Phase Comment g
Hydroxylapatite.str Hydroxyapatite 01-074-0565
[ Hydroxylapatite-monoclinic.str Hydroxylapatite-M 01-076-0694
[ Hydroxylapatite-meonoclinic2.str HydroxylapatiteMonoclinic2 01-089-4405
[T] Kaolinitel A.str Kaolinitel & 04-010-4800
[C] KCl.str KCl COD3003112
[C] KHZPOd.str KH2PO4 04-006-6042
[C] LaBé.str LaB& 04-011-83988
[C] LaB6-lebail.str LaBb 04-011-8988
[7] Lepidocrocite.str FeQOH_Lepidocrocite 04-010-4300 [ SE|ect phases
[ Leucite.str Leucite 01-071-1147 I
[C] LiF.str LiF 04-007-3587 — | .
[C] Lime.str Ca0 04-007-9734 (HAp IS pre-selected)
[ Magnetite.str Magnetite 04-005-4319
[C] MCPA.str Monocalciumphosphate_Anhydrate  04-009-2424
[ MCPM.str Monocalciumphosphate_Monohydrate 04-011-3010
[T Merrillite.str Merrillite 01-075-8368
[] Mg2P207-35H20.str MagnesiurmPhosphateHydrate 04-012-6989
[C] MgCI2_6H20.str MgCl2_6H20 04-007-9801
[C] MgS04_TH2O.str Epsomite 04-008-8711
[ MgS04_alpha.str alphaMgs04 04-015-4049
[C] MgS04_beta.str betaMg504 04-014-7920 7
| owverwrite existing files

o e

RM%} 10 <+« .. Testing - Research - Consulting



First Use: Example 1

File Edit Miew Project Run Results [Instrument Window Help

F r ™

d % @ = . -tﬁ @@@@ "'!, [<R£Fa'ence5trucmres>

150331-02.5av* [

BE %2 LPHM

=4

Projects

| 150331-02.raw

- | @I 0.000000 [+

%% SampleID: RMS Forschung 50%: HA ink 1000deg Amy W1
% Theoretical instrumental function
VERZERR.=RMS5-D3-ADS-15-LynxEyeXE.geg
%% Wavelength

LAMBDA=CLI

% Phases

STRUC[1] =Hydroxylapatite. str

% Measured backaround

UNT =RM5-D3-ADS5-15- ynxEyeXE-bkar.xy
% Measured data

VAL[1]=150331-02.xy

%% Minimum Angle (2theta)

WMIN=10

% Maximum Angle (2theta)

% WMAX =60

%% Result list output

MName Status
150331-02 idle

' m | »

*

m

LIST=150331-02.Ist

%% Peak list output
OUTPUT=150331-02.par
% Diagram output
DIAGRAMM=150331-02.dia
%% Global parameters for zero point and sample displacement

Plot Options g X

Scan
RMS Forschung 50% HA ink ]

New BGMN Refinement
Control File was generated

EPS1=0

PARAM[1] =EPS2=0_-0.01"0.01

EPS3=0

alpha3ratio=0.020

betaratio=0.0

NTHREADS=8

PROTOKOLL=Y

SAVE=N

sum=HAp
4 m 3 =OA T1T =Ha&rde im k4
Refinement Protocol B X  Global Parameters and GOALs 8 X

0.000 cts

Wavelength: 1.5406 A Angle: 0.000° Intensity:

d-Spacing: 0.000 A Line0, Column(

RM%} 11
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First Use: Example 1

e —= ™

File Edit Miew Project Run Results [Instrument Window Help
- | @I 0.000000 [+

- E 9 ——9 -E H .H a e @ o o tﬁ @@@ ~ 1 [2) [<Reference structures>
jects B X | 150331020aw [] | 150331-02.5av* ) |

%% SampleID: RMS Forschung 50%: HA ink 1000deg Amy W1
% Theoretical instrumental function [l
VERZERR.=RMS5-D3-ADS-15-LynxEyeXE.geg
%% Wavelength
LAMBDA=CLI
% Phases
STRUC[1] =Hydroxylapatite. str
% Measured backaround
UNT =RM5-D3-ADS5-15- ynxEyeXE-bkar.xy
% Measured data
VAL[1]=150331-02.xy
%% Minimum Angle (2theta)
WMIN=10
% Maximum Angle (2theta)
| % WMAX =60
%% Result list output
LIST=150331-02.Ist
%% Peak list output
OUTPUT=150331-02.par
% Diagram output
DIAGRAMM=150331-02.dia
%% Global parameters for zero point and sample displacement
EPS1=0
PARAM[1]=EPS2=0_-0.01~0.01
EPS3=0
alpha3ratio=0.020
betaratio=0.0
NTHREADS=8
PROTOKOLL=Y
SAVE=N

Praoj

*

MName Status
150331-02 idle

Run the refinement

4| m

Plot Options

Scan
RMS Forschung 50% HA ink ]

sum=HAp e

4

P | aral T =HARde im

Refinement Protocol

B X  Global Parameters and GOALs

0.000 cts

Wavelength: 1.5406 A Angle: 0.000°

Intensity:

d-Spacing: 0.000 A Line0, Column(

RMSh
) 4

12
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First Use: Example 1

[= [ E S]]

rﬁ Profex - 3.8.0

File Edit |Eiew| Project Run Results [Instrument Window Help
Ny 9 R P a9 . 9 ~ 1|2 [ <reference structures> ~ -0.000010 [
di Lh W ow
Projects @ X || 150331-02.dia [E) | 150331-02.5av || | 150331-02.lst || |
MName Status Ciwrd\S16_0002\ esson3\Example 11150331-02. dia
o~ 4
150331-02 Completed _I T T I LI | LI I T 17T I L | T 1T | LI I T 17T I LI I T 17T I L | T 1T AT TT I T 17T
30000 Ll [ |1 Il [ | O o A A N R
B — I observed B
L — 1 calculated _
28000 — Background —
r — Hydroxyapatite ]
20000 | 1 * fl -
: Plot display changed from *.raw file ]
JE : * . _ . :
. | & sl to *.dia (= refinement result) 7
= N ]
Flot Options F X E | .
Scan = 10000 .
1 abzerved - -
I calculated B ]
5000 — |
Background L .
Hydroxyapatite ) | FRETERN U T "JLD ) b)) J_hu N
PRI T T TV A T T T T T T A T T T T AN O A O B A A A BN O NN
15.00 20,00 25.00 30,00 35.00 40,00 45,00 50,00 55.00 &0.00 &5.00 70,00 75.00 80.00
- o . Diffraction Angle [°28]
Refinement Protocol B X Global Parameters and GOALs 8 X
LO0010L0L0FUL 3, A F3IULFC-UL =3, JUJUSFAC- 10 =<, 1910240010 . 0259009 IC+FUL ~ H\,‘):f.b‘j'?bl Hw=‘1.‘;|u'?n, =LHISSD -~

4.3328474E+02 3.8202438E+02 3.2540865E+02 2.6567469E+02 2.1372847E+02

1.9045530E 402 187132876402 1.7123478E+02 2.7463955E-02 Parameter / Goal Value  ESD

1th pattern file named RMS-08-ADS-15-LynxEyeXE-bkgr.xy: assuming free X¥[E] format s HAp/sum 4 N H

1tho=0.655% Ld
1th pattern file named RMS-08-ADS-15-LynxEyeXE-bkgr.xy: assuming free XY [E] format || el R

Wavelength: 1.5406 A~ Angle: 65.666°  Intensity: 18029.034 cts  d-Spacing: 1421 A Line0, Column 0

RM%} 13 <+« .. Testing - Research - Consulting



First Use: Example 1

& Profex- 3.8.0 ] o S
File Edit Miew Project Run Results [nstrument Window Hel
BE R PfHME 4V ek OO@® -1 A [tk ] (%) | 00000 1 o]
'Projects & X | 150331-02.dia ) | 150331-02.5av || 3310218t [ |
|| Name Status Ciwrd\S16_0002\ esson3\Example 11150331-02. dia
150331.02 Completed 30000 _I LI I LI | LI I T 17T I L | T 1T | LI I T 17T I LI I T 17T I L | T 1T | LI I T 17T
Ll [ |1 Il [ [ | (e e L N R L B
B — I observed B
L — 1 calculated _
28000 — Background —
r — Hydroxyapatite ]
20000 — —
T L Add another phase ]
[=
5 L il
< | i | || = 15000 — —
Fry | a
Plot Options g x E B .
Scan = 10000 .
1 abzerved - -
I calculated B ]
5000 — |
Background - —
Hydroxyapatite . | L b WAL | IL . -
PRI T T VTN A T T N T T T T A T T T T AN O A OO B A B BN O N
15.00 20,00 25.00 30,00 35.00 40,00 45,00 50,00 55.00 &0.00 &5.00 70,00 75.00 80.00
- o . Diffraction Angle [°28]
Refinement Protocol B X Global Parameters and GOALs 8 X
LO0010L0L0FUL 3, A F3IULFC-UL =3, JUJUSFAC- 10 =<, 1910240010 . 0259009 IC+FUL H\,‘):f.b‘j'?bl Hw=‘1.‘;|u'?bl =LHISSD

-

4.3328474E+02 3.8202438E+02 3.2540865E+02 2.6567469E+02 2.1372847E+02

1.9045530E 402 187132876402 1.7123478E+02 2.7463955E-02 Parameter / Goal Value  ESD

1th pattern file named RMS-08-ADS-15-LynxEyeXE-bkgr.xy: assuming free X¥[E] format HAp/sum 4 N

1-rho=0.665% l:l
1th pattern file named RMS-08-ADS-15-LynxEyeXE-bkgr.xy: assuming free XY [E] format || el R

1 m. |

Wavelength: 1.54060 A Angle: 22.353°  Intensity: 15862.590 cts  d-Spacing: 3974 A Line0, Column(

RM%} 14 <+« .. Testing - Research - Consulting



First Use: Example 1

4 I &

I [7] Generate default control file for instrument configuration: RMS-D8-ADS-15-LynxEyeXE.geq e

Control file already

the refinement

| < Add Phases | &= RemovePhases | . y
_ . — exists, don’t generate
File Mame Phase Comment i :
=l SrHPOﬂl-g_amma.str gamm_a-SrHPOﬂl_ 04-009-1792 a neW defaUIt flle
[T] Sr-Hydroxide.str StrontiumHydroxide 04-013-8832
[T] Sr-Hydroxide-1hydrate.str StrontiumHydroxideMonchydrate 04-009-7642
[T] Sr-Hydroxide-8hydrate.str StrontiumHydroxideOctahydrate 04-014-9422
[] Sr-Mn-Apatite.str Ca-Mn-Apatite AMCSD 0001428
[ Sr-Mitrate.str StrontiumMitrate 04-008-5675
[ SrQ.str StrontiumCaade 04-002-5648
[ Sr02.str StrontiumDioxide 04-007-4074
[T] Sr-Polyphosphate.str StrontiumPolyphosphate 04-011-9665
[T] Sr-Pyrophosphate-alpha.str SrPyrophosphate-alpha 04-013-3761
[ Struvite.str Struvite 04-010-2533
[C] TetCP.str Tetracalciumphosphate 04-011-1625
[C] Tistr Ti 04-001-8963 - -
] Troemelite.str Troemelite 04-011-7772 SeleCt WhItIOCklte
[T] Tuite.str Tuite 04-002-4776
] Turmaline-Schorl.str Schorl 04-017-9449
[ Vaterite.str Vaterite 04-011-5985 _/
] W2C.str TungstenCarbide_W2C 04-003-5411 >
[N ety TunostenCarhide W 04.001_2755
Whitlockite.str Whitlockite 01-076-8366
] Wolastonitel st Tollastontel s 03-011-2263 7 1
[7] overwrite existing files CI ICk ((O K)) and re ru n

|

RM%} 15 s Testing - Research - Consulting



First Use: Example 1

o ™
eroee0 RN e

File Edit Miew Project Run Results [Instrument Window Help

ﬁﬁ R PHHKA e\ . i & W @@@@ ~ 1 [2) [<Reference structures> v]@l -0.000011 [+

Projects @ X || 150331-02.dia [E) | 150331-02.5av [ | 150331-02.lst || |
MName Status Ciwrd\S16_0002\ esson3\Example 11150331-02. dia
150331.02 Completed LI I LI | LI I T 17T I L | T 1T | LI I T 17T I LI I T 17T I L | T 1T | LI I LI I_
30000 1 |1 || 1l [ | e T | "”“"I”'b“ "'d'”'” i
L Il [ I L T O T Y O Y O N T TN YRR DAL ohserve u
L — 1 calculated ]
25000 L — Background ]
r — Hydroxyapatite
00 |- Phase Quantities: E
: | % Hyd i |
2 95.54 (+ 0.13) wt-% Hydroxyapatite ]
(=3
| 1 [ || & 15000 - 0 . 5 -
_ 5 | 4.46 (x 0.13) wt-% Whitlockite .
Flot Options F X = | .
Scan = 1p000 [~ -
I observed - X2 — 1 630 14 —
I calculated r * ]
5000 [— —
Background B ’
Hydroxyapatite _111 h L i
L N i
Whitlockite 0 A L A ‘L l"
PRI T T VN A T N O T T T WO T T T T AN O A O SO A A MO
15.00 20,00 25.00 30,00 35.00 40,00 45,00 50,00 55.00 &0.00 &5.00 70,00 75.00 80.00
- o . Diffraction Angle [°28]
Refinement Protocol & X | Global Parameters and GOALs 8 X
S IDFFIC-£3 =L AUD 133000 S f3LA0 190U L S, 303 30CTUL 3.3 7007 1CTUL8 ~ H\,‘):U..}L?DI Hap=‘1.‘;|:]%1 *=L1.b3UlT -~
3.2962496E+02 2.6524539E+02 2.1245043E+02 1.8477491E+02 1.7615210E+02
1.6371848E+02 2.0640387E-02 Parameter / Goal Value ESD

1th pattern file named RMS-08-ADS-15-LynxEyeXE-bkgr.xy: assuming free X¥[E] format HAp/sum L | IS

1tho=0.448% LA e
1th pattern file named RMS-08-ADS-15-LynxEyeXE-bkgr.xy: assuming free XY [E] format - ST EE il e

1 m. |

Wavelength: 1.54060 A Engle: 25.050 Intensity:” 900508 cts d-Spacing: 3552 A Line0, Column(

RM%} 16 <+« .. Testing - Research - Consulting



First Use: Example 1

F " b

File Edit View Project Run Results [Instrument Window |ﬂelp|

Eﬁ 9 __E_i :_E H .H L a Sa % & - tﬁ @@@@ =1 [{R.eferencestrucmres> -]EH 0.000011 [+

Projects B X | 150331-02.da [[] | 1s033r-02.sav ) | 150331025t B3

Mame Status Rietveld refinement to file(s) 150331-02.xy
150331-02 completed BGMM version 4,2, 22, 5716 measured points, 364 peaks, 52
P Start: Wed Feb 24 10:50:11 2016; End: Wed Feb 24 10:50:17

34 iteration steps

»

Rp=5.69% Rph=9.35% R=5.68% Rwp=6.32% Rexp=4.95%
Durbin-Watson d=0.87
1-rho=0.448%:

m

Global parameters and GOALs

HAp/sum=0,9554+-0.0013

* |st file with detailed
e 0. OG- 0.0013 refinement results

l m | » Local parameters and GOALs for phase Hydroxyapatite 0 pe n ed auto m atl Cal Iy
i f X
L= SpacegroupMNo=176
Scan HermannMauguin=P&_3/m
XrayDensity=3,152
1 observed Rphase=5.77%
I calculated LINIT=NM
A=0,9421853+-0.0000024
C=0.6384401+-0.0000022
Background Grainsize(0,0, 1)=315.6+-4.3
Hydroxyapatite Grainsize(1,0,0)=323.7+-2.7
Whitlockite GEWICHT =SPHAR 4, MeanValue(GEWICHT)=0,347882
B1=ANISOLIN, MeanValue(B 1) =0.00132246, sqrt3({det{B1))=0.00132231
Atomic positions for phase Hydroxyapatite
40,3333 0.6657 0.0015 E=(CA{1.0000})
& 0.2458 0.9934 0.2500 E=(CA{1.0000})
[ [} 3 £ N IORT N OIRALS N OIGAN F=ADI ANANT i
Refinement Protocol B X Global Parameters and GOALs g x

Hun=0, 3£95, Rao=93%, A-=L103015F
Parameter [ Goal Value ESD

3.2962496E+02 2.6524539E+02 2.1249043E+02 1.8477451E+02 1.7615210E+02
1.6371843E+02 2.0640337E-02

1th pattern file named RMS-DE-ADS-15-LynxEyeXE-bkgr.xy: assuming free X¥[E] format D HAp/sum e £
1rho=0.448% ; ok
1th pattern file named RMS-DE-ADS-15-LynxEyeXE-bkgr.xy: assuming free XY[E] format - - = LAIFEE | IS -

Wavelength: 1.54060 A Angle: 0.000° Intensity: 0,000 cts d-Spacing: 0.000 A Line0, Calumn(

RM%} 17 <+« .. Testing - Research - Consulting



Features of Profex (1)

What Profex does in the background:

- Generate a control file

- Copy all selected structure files from local DB to location of scan file

- Copy instrument configuration file from local DB to location of scan file

- Adjust file names in control file

- Converts Raw Scan format to
XY format for BGMN

- Convert file formats (Windowx < Unix/Mac)

- Adjusts GOALSs for phase quantification

rd » 512 0008 » Examples » Lesson5 » E

- Freigeben fir =

-
MName

Brenner

rd » 512 0008 » Examples » Lesson5 » H

| _ Info.bt

lesson5-exd -filel xrdml

- Freigeben fiir = Brennen MNey

-~
MName

7| betaTCP.str

|| cubix-ads-10mm.geq
| cubix-ads-10mm.ger
7| cubix-ads-10mm.sav
| hydroxylapatite.str

;_, Info.txet
lesson5-ed -filel xrdml

), .
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Features of Profex (ll)

lesson3-ex1-filel.sav m

lesson3-ex1-filel.dia El lesson3-ex1-file 1.lst D

Handled by Profex:

% Theoretical instrumental function

VERZERR=cubix-ads-10mm. geq
% wavelength

LAMEBDA=CU

% Polarization (CukKa with Graphite monochromator)
POL=sqr{cos(26.6%pi/180))

pi=2*acos (0)

% Phases

STRUC[1]=betaTCP.str

Instrument config file

5TRUC[2]:hydrnxy1apat1te.strJ
% Measured data
VAL[1]=lesson3-ex1-filel.xy
% Minimum Angle (2theta)

% WMIN=10

% Maximum Angle (2theta)

% WMAX=60

% Result list output

% Diagram output

DIAGRAMM=]esson3-exl-filel.dia

% Global parameters for zero point and sample displacement
EP51=0

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

PARAM[2]=Blglobal=0_0A0.01

alpha3ratio=0.02

betaratio=0

NTHREADS=8

PROTOKOLL=Y

GDAL[1]:hetaTCPf(hetaTCP+hap)1

LIST=lesson3-ex1-filel.lst
% Peak list output
DUTPUT:1essnnE—exl—fi1el.par<%_""‘-—————__________________

Structure files

. Conversion of raw scan
XRDML = XY

| Automatic file names
of output files

GOALs for phase

GOAL [2]=hap/ (betaTCP+hap) |

guantification

), .
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Features of Profex (lll)

With Profex:;
1. Load scan file

2. Use «Append phase» dialog to select phases, instrument,

and generate control file e s - W
\In gt Vew fn | tep e e— ‘i‘l
3. Run refinement H"".a;s‘ 2 *, ‘®'® % s [ s “;":

I
luonﬁlﬂ ide |
I

No need to:
- Copy structure / device files
- Change any file names

- Convert scan files*

* for supported scan file formats

RM%} o0 e e Testing - Research - Consulting



Features of Profex (IV)

Advantages:
- Very efficient workflow for many use cases
- Automatic / batch refinements

- Easier learning curve

Disadvantages:

- Restrictions in choice of file names: Do not force
Profex to use different file names than the
auto-generated ones

), .
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Optimizing the Refinement

' " ™

File Edit View Project Run  Results Instrument Window Help
BRCPPHE 9@ .tk OO@® ! [ mmman ) x| aomns
Projects g X | 150331-02.dia [ | 150331-02.5av [£) | 150331-02.Ist [ |
Mame Status %% SamplelD: RMS Forschung 50% HA ink 1000deg Amy W1 i
. % Theoretical instrumental function 'l
1503302, completed VERZERR =RMS-D8-ADS-15-L ynxEyeXE.geq
%% Wavelength
LAMEDA=CU
% Phases
STRUC[1] =Hydroxyla 2 -
STRUC[Z] =Whitlockite. s ndo - . -
%% Measured baduground Red Chil+¥ RIght'CIICk On Ilne
UNT=RMS-D8-ADS-15-Ly Ri% i
% Measured data —_ H
VAL[1]=150331-02.xy Cut Chrl+X «STRUC[].]—Hyd roxyapatlte.str»
%% Minimum Angle (2thet
WMIN=10 Copy
% Maximum Angle (2the L
i v || VAo @bl pae And select :
% WMAX =60
Plot Options g x | Result list output Delete
LIST=150331-02.Ist
Scan % Peak list output Select All Crl+-A a
OUTPUT=150331-02. par O I
I observed % Disgram output _ - « pe n FI e)>
[ calculated D_I'“?RbATMﬂSDSﬂ'Ué- Open file < |
% Global parameters for
EP51=0 Add STRUCOUT file
Background PARAM[1]=EP52=0_-0.0 _ _
Hydroxyapatite EPS3=0 Add SimpleSTRUCOUT file
Whitlockite Aphasratio =0.020 Add RESOUT file
NTHREADS=8 Add FCFOUT file =
PROTOROLL=Y
SAVE=N Add PDEOUT file
4 UL cim=HAan +whitnckite

Refinement Protocol

A P IRFFIC=L0 =L, A0 L2200 UE 5 F LAV IC UL = 033300 TUL 3.3 /0037 LACTUL

3.2962496E+02 2.652453%E+02 2,.1249043E+02 1.8477491E+02 1.7515210E+02

1.6371843E+02 2.0640387E-02

1th pattern file named RMS-D8-AD5-15-LynxEyeXE-bkar.xy: assuming free XY [E] format

1-rho=0.448%:

1th pattern file named RMS-D8-AD5-15-LynxEyeXE-bkar.xy: assuming free XY [E] format

Wavelength: 1.54060 A Angle:  0.000°

& X Global Parameters and GOALs
Hu=0. 3£ %0, Rag=14.99%0, A-= L1030 1%

Parameter [ Goal Value ESD

HAp/sum 0.9554 0.0013

whitlockite /sum 0.0446 0.0013

Intensity: 0,000 cts d-Spacing: 0.000 A

Line 6, Column 21

RMSh
) 4
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Optimizing the Refinement

[= [ E S]]

rﬁ Profex - 3.8.0

File Edit View Project Run Results [Instrument Window Help

GD 9| QHH ' S S . % W @ ») (w) (W) 1 [°] <Reference structures> v]@l -0.000011 [

Projects g X | 150331-02.dia | 150331-02.5av [ I 150331-02.1st || | Hydroxylapatite.str [£) | Whitlockite.str [ |

Mame Status PHASE =Hydroxyapati
- MineralName =Hydroxylapatite //

150331-02 completed Formula=Cas_ (PO4)3. (ON) //
SpacegroupMo=175 Hermal Maugum Pa_3fm //
PARAM=A=0.9424_0.9330-%.9518 PARAM=C=0.6879_0.6810"0.6948 |/
RP=4k1=0 k2=0 B1=ANISO§.05 GEWICHT=5PHAR4 //
GOAL=GrainSize(0,0,1) //
GOAL=Grainsize(1,0,0) //
GOAL:HAp=GEWICHT Sifthenelse (fNef(d),exp(my*d=3/4),1)
z=0.0015 TD5=0.00664290
E=CA Wyckoff=h x=0.2468 y=0.993Nz=0.2500 TD5=0.00567435
E=P Wyckoff=h x=0.3937 y=0.3685 z=.2500 TD5=0.00477426
E=0 Wyckoff=h x=0.3284 y=0.4348 z=I\2500 TD5=0.00953535
E=0 Wyckoff=h x=0,5873 y=0.4651 z=0, X500 TD5=0,01014069 t t t .
E=0 Wyckoff=i x=0,3437 y=0,2573 z=0.0 TDS=0.01499127 O p b h f I
E=0(0. 5000) Wydkoff=e x=0.0000 y=0,0000°X=0. 1350 TDS=0.00000000 e nS O S ru C u re I eS
8 x E=H(0. 5000) Wyckoff=e x=0.0000 y=0.0000 zX0.0608 TDS=0.02947459

/] 01-074-0565

< I | »

Plot Options
Scan
1 abserved
Alternatively click
Background
Hydroxyapatite . .
o «Open all Project Structure Files»

4 m P

Refinement Protocol & X | Global Parameters and GDALs 8 X
S ZT 1077 IC=ZT =2, 200 [330C-UZ 5, I JZ20 (9 FUZ . JO95 300 FUE 3,9 /009 LZCFUL L Fw=0 327, Rag=1595% A-=Lo3ULF i
iéggi;l@q&E:gi ;ggiggg%_—;?; 2,1249043E+02 1.8477491E+02 1.7615210E+02 / Goal Value ESD N
1th pattern file named RMS-D&8-ADS-15-LynxEyeXE-bkgr.xy: assuming free XY [E] format |:| HAp/sum [ | T E
i;h;a:t%ém?:named RMS-D8-AD5-15-LynxEyeXE-bkgr.xy: assuming free XY[E] format - ST E i UHIREE | LN -

Wavelength: 1.54060 A Angle:  0.000° Intensity: 0,000 cts d-Spacing: 0.000 A Line0, Column(
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BGMN Control / Structure File Syntax

PARAM=X=0

PARAM=X=0_-1"

X=ANISO"1

Parameter X is fixed at the value O
X is not refined

Parameter X is initialized with the value O
X Is released for refinement

Parameter X is initialized with the value O
X Is released for refinement
X can vary between -1 and 1

Parameter X is initialized with the value 0
X Is released for anisotropic refinement
X can vary between O and 1

(e.g. size of the crystallites)

), .

------- Testing - Research - Consulting



Optimizing the Refinement

PMME:: -3.80 ;ﬂ 1

File Edit View Project Run Results Instrument Window Help

= &8 O p 9 H A a L o W ®®®® ~1 () [<Reference structures> v]l -0.000011 [+

Projects & X | 150331-02.dia [ | 150331-02.5av || | 150331-02.st [ | Hydroxylapatite.str [£] | Whitlockite.str [ |
Mame Status PHASE=Hydroxyapatite // 01-074-0565
_ MineralMName =Hydroxylapatite |/
150331-02 completed Formula=Ca5_(PO4)3. (OH) // )

SpacegroupMo=175 HermannMauguin=P&_3/m // h d
PARAM=A=0.9424_0,2330"0,9518 P =C= - . In « y rOXyapatlteStr»
RP=4k1=D kz ST D CAAMTELIT LI AD A ([ . .
GOAL=Grainsize Undo h _ | k
GOAL=GrainSize rlg t C IC On
GOAL:HAp=GEV Redo Cirl+Y
E=CA Wyckoff= 664290
E=CA Wyckoff= Cut Cirl+¥  P567438 _
E=P Wyckoff=h 77426 K« k2 = O »
E=0 Wyckoff=H Copy 853535
E=0 Wyckoff=h [ Cirley  P19069 an Se eCt
E=0 Wyckoff=i = 09127 d I

q) u |} E—o(o.5000) Delete 5=0.00000000

Plot Options & x| | E=H{0.5000) W 5=0.02347459

Select All Ctrl+ A E o E
scan 1 «refine isotropically»
T observed Refine isotropically <
I calculated Refi isotropicall
Ine ani=otropica

. preatly

Background Fix parameter

Hydrowyapatite

Alternatively: Place cursor on «k2=0» and press:
F6: fix = isotropic - anisotropic

F5: anisotropic - isotropic - fix

RM%} o5 e e Testing - Research - Consulting



Toggling Parameter Refinement States

Isotropic parameters

Anisotropic
parameters

Texture

Fix
A=0.9424

Refined with limits
PARAM=A=0.9424 0.940470.9444

Refined without limits
PARAM=A=0.9424

Fix
B1=0

Refined isotropically
PARAM=B1=0_070.01

Refined

anisotropically
B1=ANISO"0.01

GEWICHT=SPHARO

GEWICHT=SPHAR?2

GEWICHT=SPHAR4

RM%} 26
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Optimized Refinement

F ™
@ Profex- 38 [EEREE
File roject  Run  Results Instrument Window Help
iy -__E H H = ﬁ % & o t ﬁ @ @ @ @ --l ’(R_EFE{EHCE Structures: '] E] I -0.000013 =
Projects ® X || 150331-02.dia £ | 150331-02.5av |- | 150331-02.1st [ | Hydroxylapatite.str || | Whitlackite.str [ |
MName Cilwrd\316_0002Y esson3\Example 11150331-02. dia
150331-02 compl d _I LI | T 17T | L | T 1T | LI | T 1T | LI | T 17T | L | T 1T | LI | L | LI T 17T
30000 1= [ |1 Il |1 [ [ T 1 I T T ([ T A L AL T R YT
L I [ I (T T T O N 1 VTR Y O O AT TN (T TR AT A I observed U
L — I calculated _
25000 — — Badkground I
B — Hydroxyapatite |
20000 D | —
_ one! :
= L J
3
(=] - -
' i | v || = 15000 - . ]
; *°F | Close Project ]
Plot Options B X = C .
2 C i
Scan = 10000 ]
1 observed C _
I calculated C 7]
5000 —
Background C ]
Hydroxyapatite B A i Ll_l,}l .
Whitlockite 0 A S| b e A b,
T O T O T T T T A Tl A R I A I T T A
15.00 20,00 25.00 30,00 35.00 40.00 45.00 50,00 55.00 60.00 55.00 70.00 75.00 30,00
- i . Diffraction Angle [*26]
Refinement Protocol & X Global Parameters and GOALs F X
TTTUUOOUUL UL L IS0 U L 000Ul U T I 100 JUTL0 T, 00 L ITaL TTuUY
-1,5815807E-01 -9, 5524600E-02 2.3419802E-03 -4.3390899E-03 -3.9918875E-28 *  Cifwrd/516_0002/Lesson3/Example 1/150331-02.Ist
-1.6812865E-03 4.7839293E+02 4.5834643E+02 3.9933471E+02 3.3185448E+02 Rue=6%, Reo=4.93%, X*=1.43113
2.6713627E+02 2.1392947E+02 1.8663168E+02 1.7837882E+02 1.6546313E+02
Parameter [ Goal Value ESD
2.0208034E-02 !
HAp/fsum 0.9519 0.0014
1th pattern file named AMS-D&8-ADS-15-LynxEyeXE-bkgr. xy: assuming free XY [E] format - Apf
1rho=0.404% L4 whitlockite fsum 0.0481 0.0014
1th pattern file named AMS-DE8-ADS-15-LynxEyeXE-bkgr. xy: assuming free XY[E] format -

Wavelength: 1.54060 & Angle: 22.875°

Intensity: 21168381 cts  d-Spacing: 3.885 A

Line 0, Column 0

RMSh
) 4
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Example 2: Batch Refinement

Series of measurements of the same sample

w Open File

:{-_-:‘3‘) o< yxrd » 5160004 » Lessond » Example2 - H Example 2 durchsuchen
Organisieren = Meuer Crdner =+ [0 @
4 Downloads i Mame Anderungsdatum Typ Gri
| Skelettersatz . . EI
> | 7] lesson3-ex2-filel.xrdml 1311.2012 22:15 XRDML-Datei
= || lesson3-ex2-filel2xrdml 14.12.2012 09:57 XRDML-Datei
. BGMN-Templates ) )
e || lesson3-ex2-file3ordml 14.12.2012 09:57 XRDML-Datei
- . | 7] lesson3-ex2-filedd xrdml 14122012 09:57 XRDML-D=
| Testanleitungen,Protokolle ) )
. — || lesson3-ex2-filelSxrdml 1412201284 XRDML-Datei
1= Zuletzt besucht . )
| 7| lesson3-ex2-fileld.ordml 14.12.2012 09:57 XRDML-Datei
. - | 2| lesson3-ex2-filelT xrdml 2711.2012 18:57 XRDML-Datei
= Bibliotheken . )
Bild | | 7| lesson3-ex2-filel8.xrdml 2711.201217:54 XRDML-Datei
er 3
= Bi | 7| lesson3-ex@-filel9.xrdml 14.11.2012 00:21 XRDML-Datei
@ Dokumente . )
|7 lesson3-ex@-fileldordml 13.11.2012 23:18 XRDML-Datei
o' Musik
i Videos
Lo Computer
& Lokaler Datentrager (C:)
—w Data () - |z o

Dateiname:

—] i
+| |PANalytical XRDML scan (*ardr |

Offnen |v Abbrechen

2. Select and
open all files

1. Set Format

RM%} 28
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Example 2: Batch Refinement

File Edit Miew Project FRun Results Instrument Window Help

ﬁ@ Q@ _EHH T aa % & o tvﬁ @@@@ ~ L [2) [<Reference structures> v]@l 0.000000 |2

Projects = lesson 3-ex2-file0 1, xrdml m |
MName Status [ C:\wrd\516_0004\L esson3\Example 2Yesson3-ex2-file0 1.xrdml
|Esson3_a2”l Idle 1400 | T T T T T T T T I T T T T I T T T T T T T T T T T T T T T T | T T T T | T T T T | T T T T | T T T T

lesson3-exd... idle
lesson3-ex?... idle
lesson3-exd... idle 2 1200

sson3-ca...ide One Project per File

lesson3-exd... idle

leszon3-ex2-filed1 0

lesson3-ex2... idle 1000 1= ]

lesson3-exd... idle 11l = - _

| 3-ex.. idl = B T

.esson_ 2 !“e B g s00 ]

] i 3 = o —

= B o

) g x| E L _

Plot Options E 00 - ]

Scan = C ]

lesson3-ex?-filell 0 o -

400 — —

200 h —

0 L | L.i]l L .ll.;. L, a__,’||l LadL _k#u _A-J.J | L¥ | [ ALY 1 )\ 1%
5.00 10.00 15.00 20,00 25.00 30.00 35.00 40.00 45.00 50.00 55.00
o
- = . Angle [*2Theta]

Refinement Protocol & X Global Parameters and GOALs F X

Wavelength: 1.5406 A Angle: 20906°  Intensity: 726.725 cts d-Spacing: 4246 A Line0, Column0
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Example 2: Batch Refinement

File Edit View Project Run Results Instrument Window Hel

Y & QR H A Ca e & v okl @l@ @ @ -1 [ <Reference Structures> -] [g]l 0.000000 [

Projects g X | lesson3-ex2-filed 1. xrdml || | lesson3-ex2-filk01.sav* (£ l\

s

MName Status 1| % SampleID: lesson3-ex2-file01 0
: % Theoretical instrumental function
| 3-e.. idl e
lessen e VERZERR =RMS-DB-ADS-15 ynxEyeXE. aeq
I 3-e.. idl
E5E0NI -6l 1die o6 Wavelenath
lesson3-ex?... idle LAMBDA=CU
lesson3-ex2. idle % PBES[';]S ycraxylapatite.sir
. 5TR =Hydroxylapatite.s
lessons-axl... idle STRUC[2] =Whitlockite. str
lesson3-ex?... idle % Measured background
lesson3-ex?... idle UNT=RM5-D3-ADS-15-LynxEyeXE-bkar.xy

. % Measured data
lesson3-ex2... idle VAL[{] slesson3-ex2-filed

ettt T 1. Add 2. Run the refinement

%% Maximum Angle (2thetg

2 %o WMAX =60 -

Plot Options % Result list output « H yd roxyap at I te »
Scan LIST =lesson3-ex2-file0 .|

. %% Peak list output

lesson3-ex2-file1 0 OUTPUT =lesson3-ex2-file an d

% Diagram output
DIAGRAMM =lesson3-ex2- o o

% Global parameters for 3 ((W h I tl O C k I te »
EPS1=0
PARAM[1]=EPS2=0_-0.0
EP53=0
alpha3ratio=0.020
betaratio=0.0
NTHREADS =8

PROTOKOLL=Y
1 mn SAVF=MN

Refinement Protocal & X Global Parameters and GOALs

Wavelength: 1.5406 A Angle:  0.000° Intensity: 0000 cts d-Spacing: 0.000 A Line 0, Colurnn 0
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Example 2: Batch Refinement

# Profex- 2.8.0

Eile Edit

View Project Run

BB °LFLPHMEAE

Results _Ip

rument  Window Help

a m % v » t ﬁ @ @ @ @ "'L lﬁReFerenceSh'uctheﬁ

S

- | I 0.000126 |5

Projects ® X || lesson3-exXfled1.dia £ | lesson3-ex2-file01.sav [ | lesson3-ex2-file0t.lst [ | Hydroxylapatite.str [ Whitlockite.str [ |
MName Status u: Cilwrd\316_0004Y esson3\Example 2Yesson3-ex2-filedl.dia
|Esson3.e‘_2”. completed T T T T | T T T T I T T T I T T T T | T T T T I T T T T I T T T T | T T T T | T T T T | T T T T
1400 — —
_ - L | | [ 1 11 | T | [ T T Ot S L L T
lesson3-ed... idle L | I N A Core e  chborrre we rnew e rwenn i i ry ——— Lobserved 4
lesson3-ex?... idle - — I calculated .
- i = 1200 — ]
lesson3-exd... !dle E - Background :
leszon3-ex?.. idle C ——— Hydroxyapatite |
lesson3-exd.. idle 1000 . — Whitlockite —
essord-ex2. ide s Satisfactory results ]
lesson3-exd.. idle || = sl 7
lesson3-ex?.. idle i ‘g‘ - B
. - - - o o . . —
] i = o =
= Use the same project settings =
Plot Options 5 X % B ]
Sean ol for all other datasets 7
1 ohserved - -
Icalculated 200 —
C Al
Background o ;A. A et e i Al
Hydroxyapatite
Whitlockite ] e stk sl e o e L S L s e s e S s Lt e s L s e e St L
IR N N B N A B I v e b o by o oy by by o by g g
15.00 20.00 25.00 30.00 35.00 40,00 45.00 50.00 55.00
- i . Diffraction Angle [*26]
Refinement Protocol & X Global Parameters and GOALs F X

3.5674161E-04 -1.2162569E-01 2.8017434E-16 -2, 1921838E-02 5.2379798E+00
5.9704862E+00 7.3396242E+00 B.7294322E+00 1.1142325E+01 1.4410344E+01
16773742E+01 1.7235773E+01 1.18300220E-04

1th pattern file named RM5-D&-ADS-15-LynxEyeXE-bkar. xy: assuming free XY [E] format
1rho=2.16%
1th pattern file named RMS-D&-ADS-15-1LynxEyeXE-bkgr. xy: assuming free XY [E] format

*  CifwrdfS16_0004/Lesson3/Example 2/lesson3-ex2-file01.lst
Rue=15.22%, Rea=12.09%, ¥?=1,58431

Parameter [ Goal Value ESD
HAp f=um
whitlockite fsum

3 0.7231 0.0028

0.2769 0.0028

4| 1

| v

Wavelength: 1.5406 A Angle: 36.208°  Intensity: 340.394 cts d-Spacing: 2478 A Line0, Column0

RMSh
) | 4
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Example 2: Batch Refinement

=S
File Edit Miew Project FRun Results Instrument Window Help
ﬁ ﬁ Q0 H A a L L 4 'ﬁ @ @ @ =1 | <Reference Structures> - | E]I 0.000000 %] (k4] i
Projects & X|| lesson3-ex2-file0Zxrdml (] | lesson3-ex2-fleoz.sav= | ;
MName Status i | Cilwrd\516_0004\Lesson3 Example 2Yesson3-ex2-file02. xrdml |
|E550I’13-ﬂ2... completed N | T T T T T T T T I T \ T T I T T T T T T T T T T T T T T T | T T T T | T T T T | T T T T | T T T T ]
|lesson3-ex2... idle I I F-ex2-fle020 7]
lesson3-ex?... idle 1400 N . . seeneeE -
sord-ed.. ide |3 - | Identical control file ]
—e... 1200 _|
lesson3-exd... idle r i
ooz idle i was created ]
lesson3-ex?... idle | = 1000 B ]
lesson3-ex2.. idle A= - -
o BT p \h_— I ‘ -
Plot Options B % Jﬁ - . _
o : wf «Run Batch Refinement» E
lesson3-ex?-filel2 0 B 7
400 — 1 - —
. Will process all open projects :
) LMUMUUWUUMWMWUUWW
a L 1) L1 I I 1) L1y ! |
5.00 10.00 15.00 20,00 25.00 30.00 35.00 40.00 45.00 50.00 55.00
4 Tl b Angle [*2Theta]
Refinement Protocol & X Global Parameters and GOALs F X

Wavelength: 1.5406 A Angle: 21.184°  Intensity: 911.444 cis d-Spacing: 4191 A Line0, Column0
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Example 2: Batch Refinement

B Profex - 3.8.0 Ex )

File Edit Miew Project FRun Results Instrument Window Help

ﬁ@ OF PH WA a9 . i % W @@@@ ~ L [2) [<Reference structures> v]@l 0.000000 [

Projects B X | lesson3-ex2-filed4.dia 5] | lesson3-ex2-file04.sav [ |
© it C:lwrd\516_0004Y esson3\Example 2Yesson3-ex2-file04.dia
lssorﬂ-a’l... Comp|E‘tEd LT T T T T T T T I T T T T I T T T T I T T T T I T T T T I T T T T | T T T T | T T T T | T T T LI
bsson3-exd... | completed C — Iobserved 3
! 1400 |- - 7
sson3-ex2..| completed L I calculated i
tsson3-ex2..| running... E B ]
[ — Background |
kcson3-exd..| scheduled 1200 F II h - H ;
F ydroxyapatite —
tcson3-exd...| scheduled r O OW t e progress — Whitlodkite 7
bsson3-exd...| scheduled 1000 — ]
bcson3-ex2...| scheduled = r ]
ksson3-ex2...| scheduled i ‘E’ 800 — -]
- . g C .
F] : = r i
Z 600 - -
Plot Options g X c C .
E - -
Scan = 400 [~ —
1 ohserved C ]
I calculated 200 [~ —
L l
Background o _—A 2 o b M
Hydroxyapatite (B e ot Do ML e A e e b K i e e e i)
Whitlockite
v v b e e by by o by o b o by b oo Loy
15.00 20.00 25.00 30,00 35.00 40,00 45.00 50.00 55.00
4 1 b : gle [°28]
Refinement Protocol & X Global Parameters and GOALs F X
15 5.271974E+03 1.966E-01 6.764E-05  1.000 -

8.6890516E-05 9.4213146E-01 ©£.8832453E-01 4.6979879E-07 3.5219975E-02
4,3300326E-03 1.0408207E+00 3.7357942E+00 8.8827260E-07 2.0005807E-03
1.3227151E-02 4.4093101E+00 1.1372897E+00 3.7050469E+00 7.3340743E+00
9,5560720E+00 1.2598001E+01 1.6483085E+01 1.7507216E+01 1.1724187E-03

L
1. phase: initializing SPHARS... -
4 0 | v

Wavelength: 1.5406 A Angle: 13136  Intensity: 785.263 cts d-Spacing: 6.734 A Line0, Column0
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Example 2: Batch Refinement

88 Profex - 3.8.0

Eile Edit View Project Run BResults Instrument Window  Hel
vy [ 09 | i 1 0 2
h 50 R e = a S Qe W 1 | <Reference Structures> ~| (%] | o.000157 £ [p] :
. = = |
Projects T X | lesshn3-ex2-file10.dia [£] |\Iessnn3~e1(2-ﬁle10.sau Ed I lesson3-ex2-file10.0st | | | r
MName Status \ Cilwrd\316_0004Y esson3\Example 2Yesson3-ex2-file 10.dia |
|E550n3.a2”l completed 1. [T T T T | T T T T | T T T T | T T T T | T T T T I T T T T | T T T T I T T T T | T T T T | T T T T_]

B F 1 | | (. I (! [ I I T 1 e O L LU
lesson3-ed... completed Ny X BRI D0 T U0t Lrn e DHCW T tmen e i pn iy —— Tobserved ]
lesson3-ex2.. completed — Icaloulated -
lesson3-ex?.. completed 1200 1 4

B — Background _
lesson3-ex2.. completed B ——— Hydroxyapatite
lesson3-ex.. completed — Whitlockite —
lesson3-e.. completed E t It f I I ]
lesson3-ex?... completed — Xpor resu S 0 a I
lesson3-ex2... completed = . .
|lesson3-ex2.. completed =) Open prOJeCtS 4

— _|

Plot Options g X E B ]

Scan = 400 [~ —
1 ohserved - —
I calculated 200 r ]
r N
Background 0 —_L o . ﬁ A
Hydroxyapatite
Nhitlockite ] e e e e e e L e s S L L s s D e LS e sl s L S L L el

oo v v by v v b b o e by b by oo by oo Loy g
15.00 20,00 25.00 30.00 35.00 40.00 45.00 50.00 55.00

- i . Diffraction Angle [*26]
Refinement Protocol & X Global Parameters and GOALs F X
-5.9741403E-03 -1, 2324434E-01 2.7304265E-17 -2, 1335757E-02 3.7284463E+00 *  CifwrdfS16_0004/Lesson3/Example 2/lesson3-ex2-file10.Ist
3.9182182E+00 5.4375057E+00 8.0356666E+00 1.0994576E+01 1.3449321E+01 Rag=15%, Reg=12. 1%, X?=1,53678

1.5343616E+01 1.7425329E+01 7.0991613E-04
Parameter [ Goal Value ESD

1th pattern file named RM5-D&-ADS-15-LynxEyeXE-bkar. xy: assuming free XY [E] format

1rho=2.11% [ | HApfsum 0.7213 0.0027
1th pattern file named RMS-D8-ADS-15-LynxEyeXE-bkgr.xy: assuming free XY[E] format whitiockit/sum pp—
< 1 | b ' '

Wavelength: 1.5406 A Angle: 21.760°  Intensity: 724.745 cts d-Spacing: 4078 A Line0, Column0
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Exported Global GOALSs

1 -~ [ csults.cov ™ Microsoft Excel T oo -

Start Einflgen Seitenlayout Farmeln Daten Uberpriifen Ansicht Entwicklertools Imagic Excel-Report LV a =R |
Al - fe | File «|
| A B C D E HE ¥
i1 File Sample Parameter [ Goal Value ESD
il 2 C:/xrd/516_0004/Lesson3/Example 2\lesson3-ex2-fileol.Ist  lesson3-ex2-file0l HAp/sum 0.7231 0.0028
3 Cifxrd/516_0004/Lesson3/Example 2\lesson3-ex2-file0l.Ist  lesson3-ex2-file0l whitlockite/sum 0.2769 0.0028
4 C:fxrd/516_0004/Lesson3/Example 2\lesson3-ex2-file0l.Ist  lesson3-ex2-file0l Rwp 15.22
5 Cifxrd/516_0004/Lesson3/Example 2\lesson3-ex2-file0l.lst  lesson3-ex2-fileol Rexp 12.09
6 C:fxrd/516_0004/Lesson3/Example 2\lesson3-ex2-file0l.Ist  lesson3-ex2-filedl Chi2 1.5848 |
7 C:fxrd/516_0004/Lesson3/Example 2\lesson3-ex2-file02.Ist  lesson3-ex2-filed2 HAp/sum 0.7242 0.0027 3
8 C:fxrd/516_0004/Lesson3/Example 2\lesson3-ex2-file02.Ist  lesson3-ex2-file02 whitlockite/sum 0.2758 0.0027
9 C:/xrd/516_0004/lesson3/Example \lesson3-ex2-file02.lst  |esson3-ex2-filed02 Rwp 14.92
10 C:fxrd/516 ( ile02 Rex 12.02
i enarsis  OOI DY «Parameter/Goal» |, e 15407
12 C:fxrd/516_0004/Lesson3/Example 2\lesson3-ex2-file03.Ist  Tesson3-ex2-Tiled3 HAp/sum 0.725 0.0028
13 Cifxrd/516_0004/Lesson3/Example 2\lesson3-ex2-file03.lst  lesson3-ex2-file03 whitlockite/sum 0.275 0.0028
14 C:fxrd/516 0004/Lesson3/Example 2\lesson3-ex2-file03.Ist lesson3-ex2-file03 Rwp 15.16
15 C:fxrd/516 0004/Lesson3/Example 2\lesson3-ex2-file03.Ist  lesson3-ex2-file03 Rexp 12.04
16 C:fxrd/516 0004/Lesson3/Example 2\lesson3-ex2-file03.Ist lesson3-ex2-file03 Chi2 1.5854
17 C:fxrd/516 0004/Lesson3/Example 2\lesson3-ex2-file0d.Ist  lesson3-ex2-file04 HAp/sum 0.7196 0.0027
18 C:fxrd/516 0004/Lesson3/Example 2\lesson3-ex2-file0d.Ist  lesson3-ex2-file04 whitlockite/sum 0.2804 0.0027
19 C:fxrd/516 0004/Lesson3/Example 2\lesson3-ex2-file0d.Ist lesson3-ex2-file04 Rwp 14.3
20 C:fxrd/516 0004/Lesson3/Example 2\lesson3-ex2-file0d.Ist lesson3-ex2-file04 Rexp 12.01
21 C:fxrd/516 0004/Lesson3/Example 2\lesson3-ex2-file0d.Ist lesson3-ex2-file04 Chi2 1.5186
22 C:fxrd/516 0004/Lesson3/Example 2\lesson3-ex2-file05.Ist  lesson3-ex2-file05 HAp/sum 0.7213 0.0027
23 C:fxrd/516_0004/Lesson3/Example 2\lesson3-ex2-file05.Ist  lesson3-ex2-file05 whitlockite/sum 0.2787 0.0027
24 C:fxrd/516 0004/Lesson3/Example 2\lesson3-ex2-file05.Ist  lesson3-ex2-file05 Rwp 14.94
25 C:fxrd/516_0004/Lesson3/Example 2\lesson3-ex2-file05.Ist  lesson3-ex2-file05 Rexp 12.05 =
4 4 ¥ M| results < F2 [« iy | k[1]
Bereit | 3 | |[Eom wes <—0—)
RMSh
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Exported Global GOALSs

Datei Start Einflgen Seitenlayout Farmeln Daten Uberpriifen Ansicht Entwicklertools Imagic Excel-Report LV a =R |
ZAHLENWENN  ~ (© % « fc| =100*MITTELWERT(D12:D21) vl
A B C D E F G HE ¥
1 File Sample Parameter [ Goal Value
I 2 Cifxrd/516_0004/Lesson3/Example 2\lesson3-ex2-file0l.Ist  lesson3-ex2-filed1l HAp/sum 0.7231 0.0028
3 Cifxrd/516_0004/Lesson3/Example 2\lesson3-ex2-file02.Ist  lesson3-ex2-filed2 HAp/sum 0.7242 0.0027
4 C:fxrd/516_0004/Lesson3/Example 2\lesson3-ex2-file03.lst  lesson3-ex2-file03 HAp/sum 0.725 0.0028
5 C:fxrd/516_0004/Lesson3/Example 2\lesson3-ex2-file0d.lst  lesson3-ex2-fileod HAp/sum 0.7196 0.0027
6 C:fxrd/516_0004/Lesson3/Example 2\lesson3-ex2-filens.Ist  lesson3-ex2-filed5 HAp/sum 0.7213 0.0027 |
7 C:fxrd/516_0004/Lesson3/Example 2\lesson3-ex2-fileo6.Ist  lesson3-ex2-filed6 HAp/sum 0.722 0.0027 3
8 Cifxrd/516_0004/Lesson3/Example 2\lesson3-ex2-file07.1st  lesson3-ex2-file07 HAp/sum 0.7266 0.0027
9 C:fxrd/516_0004/Lesson3/Example 2\lesson3-ex2-file08.lst  lesson3-ex2-file0d HAp/sum 0.7229 0.0027
10 C:fxrd/516_0004/Lesson3/Example 2\lesson3-ex2-file09.Ist  lesson3-ex2-filed9 HAp/sum 0.7254 0.0027
11 C:fxrd/516_0004/Lesson3/Example 2\lesson3-ex2-filel0.Ist  lesson3-ex2-filel0 HAp/sum 0.7213 0.0027" 72317 0.22
12 C:fxrdfsis 0004/l ecenni/Eyamnle Mlessnn3-ay?-filanl lot  lacsnni-sv?-filal whitlockite/sum 0.2769 0.0023
13 C:fxrd)] EaS tO COm Ute 2 whitlockite/sum 0.2758 0.0027
14 | C:fxrd) y p 3 whitlockite/sum 0.275 0.0023
15 |C:/xrd) 1 1 1 whitlockite/sum 0.2804 0.0027
16 |C:/xrd) mean and Standard deVIatlonS 15 whitlockite/sum 0.2787 0.0027
17 C:fxrd/516 0004/Lesson3/Example 2\lesson3-ex2-file06.Ist  lesson3-ex2-file0s whitlockite/sum 0.278 0.0027
18 C:fxrd/516 0004/Lesson3/Example 2\lesson3-ex2-file07.Ist  lesson3-ex2-file07 whitlockite/sum 0.2734 0.0027
19 C:fxrd/516 0004/Lesson3/Example 2\lesson3-ex2-file08.Ist lesson3-ex2-file08 whitlockite/sum 0.2771 0.0027
20 C:fxrd/516 0004/Lesson3/Example 2\lesson3-ex2-file09.Ist  lesson3-ex2-file09 whitlockite/sum 0.2746 0.0027
C:_."xrd,’SlEn_OOOd,’Lessonl."Example M\lesson3-ex2-filelo.lst  lesson3-ex2-filelo whitlockite/sum 0.2787 0.002?|:D12:D21} -i 0.22
22
23
24
25 -
M 4 » M| results ¥ [« I k[1]

Bearbeiten | = |

—_—

|@|EIP_T| 100 %

RM%} 36
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Refined Chemical Composition

Open «Window = Chemistry»
ELEES 2 S 2 e =]

ity Goal MgO wt- %5 P205 wt-% Cal wt-% Fed O3 wt-%

- \ 0.00 4316 56.84 0.00 Normalized to 100%

Whitlockite ‘ whitlockite/su ~ ‘ 0.99 1.1 1351 017

| Hydroxyapatite | | -

Total

Make sure the Quantity GOALSs are assigned correctly

Q tity Goal Mgl wt-% P205 wt-% Cal wt-% Fe2 03 wt-% .
Hﬁ;u;n | - ‘ gﬂ 00 31.13 a41 00 0,00 Normallzed tO
Hyd tit SUM - [ . ) ! . .
|| "Yereepete TR refined phase quantity
Whitlockite ‘whiﬂucki’tﬂrsu - ‘ 0.99 1.1 13.51 017
- 0.99 1434 5151 017 Total sample compo-

sition available
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Create CIF files from refined structures

F A b

File Edit View Project Run | Results | Instrument Window Help
IT“I |1‘| (%] _E :_E H & Export Global Parameters and GOALs... Ctrl+E @ @ ---l [<R1=_-Ference Structures = vl @ [ 0.000157 =
i " Export Local Parameters and GOALs... Ctrl+Shift+E = = =
Projects & ) n3-ex2-file10.0st || | Hydroxylapatite.str || | Whitlockite.str || |
N Stat » Export Chemistry...
ame atus . ¥ i
Expart OOF filles from LSTfile. Ciwrd\516_0004 eszon3\Example 2Yesson3-ex2-file10.dia
|E550n3_a2"| Completed T T I T T T T | T T T T I T T T T I T T T T I T T T T I T T T T_]
. Export CELL filesfrom RES file... I [ [ 1 1 O A S O T
lesson3-ed... completed - PO U N e TR e g 1y ——— Tobserved ]
lesson3-ex2... completed 1200 B — I calculated -
lesson3-ex2... completed - Background .
lesson3-exd... completed C —— Hydroxyapatite
lesson3-ex2... completed 1000 — — Whitlockite —
lesson3-ex2... completed - -
lesson3-ex2... completed C . a
T 800 — —
esond-ex2.. compleed g Export CIF files :
lesson3-ex2... completed B B ]
= 600 - —
Plot Options g x| £ L 7]
2 - i
Scan = 400 — —
1 obzerved - E
I calculated 200 - ]
- i
Background -
Hydroxyapatite L
e L s e
[ I R T B R T T T T T I T T T T Y T A NI N N
15.00 20,00 25.00 30.00 35.00 40.00 45.00 50.00 55.00
| . -
- — ¢ Diffraction Angle [#28]
Refinement Protocol & X  Global Parameters and GOALs (=4

1th pattern file named RMS

1-rho=2.11%
1th pattern file na
Exported CIF files:

-ADS-154 ynxEyeXE-bkar.xy: assuming free XY[E] format

5-DE-ADS-15-L ynxEyeXE-bkgr.xy: assuming free X¥[E] format

Cifurdf516_0004/Lesson3/Example 2/lesson3-ex2-file 10-Hydroxyapatite, df
Cifurdf516_0004/Lesson3/Example 2/lesson3-ex2-file 10-Whitlockite, cf

<

(LI

#  Cifwrdf516_0004/Lessan3/Example 2/lesson3-ex2-file10.lst
Rlus=15%, Rac=12,1%, ¥?=1,53678

Parameter [ Goal Value FESD
|:| HAp/sum 0.7213 0.0027

whitlockite fsum 0.2787 0.0027
I

Wavelength: 1.5406 A Angle: 22.793°  Intensity: 1147.545 cts d-Spacing: 3895 A  Line0, Column(

RMSh
) 4

38
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http://jp-minerals.org/vesta/en/

Drawing Structures

W eccong =
File Edit View Objects Utilities Help

a b ¢ a*b* c* AW  » T F Step(: 100 N | €& > Step(px: 50 + — O Step(%): 50
|Tools I Style |0bjects| lesson3-ex2-filel0-Hydroxyapatite.cif |

Structural models
Show models
Show dot surface

Style
() Ball-and-stick

N

P

Q = s
- ieosiny
P

v

(S

) Wireframe

() Stick

Volumetric data
[]Show sections

| Show isosurfaces

|| Surface coloring

Style

@ Smooth shading

Wireframe

Dot surface

Crystal shapes
[] Show shapes
Style b

@ Unicolor

Custom color

Wireframe

[ Properties... ]

| Boundary... || Orientation... |

|Nurber of polygons and unique vertices on isosurface = 0 (0) a|
|72 atoms, 0 bonds, 0 polyhedra; CPU time = 0 ms

‘76 atoms, 24 bonds, & polyhedra; CPU time = 1 ms

Output I Comment l
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Exporting Diffraction Patterns

[= [ E S]]

rﬁ Profex - 3.8.0

File Edit Miew Project Run Results [Instrument Window Help

GD © ..9 9 H d % % ® w -tﬁ ®@®® “'J, [éRﬁferenceStructhes:b ']@I 0.000126 = E]

Projects X \lesson3-ex2-file01.dia m | lesson3-ex2-filed1.sav |:| | lesson3-ex2-filed1.lst |:| |
MName Status Cilrd\S16_0004Y esson3\Example 2Yesson3-ex2-file0l.dia
||E550n3.a2”| Completed [ T T T T | T T T T I T T T T | T T T T I T T T T | T T T T | T T T T I T T T T | T T T T I T T T T ]
lessond-ex?.. completed 00 = I I (. I 1 l | L O | o B o L L
. - | LLL TN NETRITy T N R T I TR I observed Y
lesson3-ex2.. completed - — Icaloulated .
s o = [1. Display the PlotA e
s o2 camplees : |sp ay the Plot Area coigars
ESSONI-EXe..  COMPIETE L — Hydroxyapatite |
lesson3-exd.. completed 1000 — — Whitlockite —
lesson3-ex2.. completed B _
lesson3-ex?... completed = 800 - 2. SeleCt ((Save AS. . » ]
lesson3-ex2.. completed = - -
lesson3-ex2.. completed = L ]
= ao0 — —
Plot Options ? x| £ L ]
Scan = 400 — —
1 observed = =
I calculated 00 — —
- 1
Background o ‘J&_ A ) .A.JL
Hydroxyapatite
Nhitlockizee ] et s el b Dbt b L e e e bt s st s s L Lo S e st b s st
e by e e b ey by e bty by by b e b by gy
15.00 20,00 25.00 30.00 35.00 40.00 45.00 50.00 55.00
- m - Diffraction Angle [*26]
Refinement Protocol & X  Global Parameters and GOALs g X
3.5674161F-04 -1,2162569E-01 2.8017434E-16 -2, 1921838E-02 5.2379798E+00 *  C:fwrd/516_0004/Lesson3/Example 2/lesson3-ex2-file0 1.Ist
5.9704362E+00 7.3396242E400 B8,7294322E4+00 1,1142325E+01 1.4410344E4+01 Rue=15.22%, Rae=12.09%, ¥3=1.53451

1.6773742E401 1.7285773E+01 1.1800220E-04
Parameter [ Goal Value FESD

1th pattern file named RM3-D8-ADS5-15-LynxEyeXE-bkar.xy: assuming free XY [E] format

1tho=2.15% [] HApfsum 0.7231 0.0028
1ﬂ'i pattern file named RMS-D8-ADS-15-LynxEyeXE-bkgr.xy: assuming free XY[E] format | whitiockit /sum e o
4 m 3

Wavelength: 1.5406 A Angle: 27184  Intensity: 976182 cts d-Spacing: 3276 A Line0, Column(
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Diffraction Data Formats

L ‘ ]
8 Save File As |

ASCII Free format (*.xy)

Organisieren = Meuer Ordner 3= - I@ ! for Import In
L owrd & Name B Anderungsdatum Typ | .
1. BGMMN-Templates . ) EXCGI, Orlgln, etC.
s 7] lesson3-ex2-file0l.xy 24.02.2016 11:37 XY-Datei
= . 7] lesson3-ex2-filed2.xy 24,02.201612:49 XY-Datei
. Testanleitungen,Protokelle . .
N 7| lesson3-ex2-filed3.xy 24.02.201612:49 X¥-Datei
5] Zuletzt besucht ) .
7| lesson3-ex2-fileDd xy 24.02.2016 12:49 X¥-Datei
) o 7] lesson3-ex2-filed5.xy 24.02.201612:49 XY-Datei
. Biblictheken ) .
. 7| lesson3-ex2-filelb.xy 24.02.2016 12:49 K¥-Datei
[ Bilder 3 lesson3-ex?-filed7 ' —
| lesson3-ex2-filed7. — —
@ Dokumente = ) = FR™ kil Mappel - Microsoft Excel E x
. 7| lesson3-ex2-filel8 xy
JH Mu5|k @) lesson3-ex2-filed9xy Datei Start Einflgen Seitenlayout Formeln Daten Uberprifen  Ansicht Entwicklertools Imagic Excel-Report %2 9 =N
B videos . D19 - £ | -
7] lesson3-ex2-filel 0.y k!
= | 7] RMS-D8-ADS-15-LynxEyeXE-bk... A 8 c D E F G H ! -
M Computer 1 4.0075 8 E
ﬁ Lokaler Datentrager (C:) 2 4,0225 2 1600
—a Data (D) . = 3 40375 4
R . 4 4.0525 6 1400
Dateiname:  lesson3-ex2-filellxy 5 4.0675 9 1200
6 4,0825 4
Dateityp: | Ascii Free format = = 4.0975 7 1000
Ascii Free format ("o *XY) 8 4.1125 6 800
Ascii HKL List (*.hkl * HKL) 9 41275 a
'# Ordner ausblende Fityk session (*fit *.FIT) 0 4'1425 5 500 I
Fullprof DAT version 10 format (*.dat *.DAT) . I
GNUPlot (*.gpl *.GPL) 1 4.1575 4 400 4 i
Grace Plot (*.agr *.AGR) 12 4.1725 2 | I i
Philips UDF format (*.udf *.UDF) 13 A4.1875 5 200 1
Pixel Image (*.png *.PNG) 14 4.2025 5
Scalable Vector Graphics (*.swg *.SVG) ’ 0
TexturePlus scan (*.xyp *.XYP) 5 4.2175 6 10 20 30 40 B &0
16 4,2325 6
17 44,2475 10 —
4 4 » ¥ | Tabellel ~Tabelez ~Tabele3 %2 ] T | v [
Bereit El 100% (=———(+)
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Diffraction Data Formats

5 o
8 Save File As

Scalable Vector

I *
Organisieren = Meuer Ordner 4= = I@ G raphICS ( .Svg
b xrd i MName B Anderungsdatum Typ
| BGMN-Templates i i
- LT ) ooy w2 - for import in lllustrator,
' =2 . .
|| lesson3-ex2-fileD2. 24.02.2016 12:49 XY-Datei
. Testanleitungen,Protokelle = . o . CoreIDRAW, Inkscape etC.
. 7| lesson3-ex2-filed3.xy 24.02.201612:49 X¥-Datei
=1 Zuletzt besucht . - -
7| lesson3-ex2-fileDd xy 24.02.2 &4 CorelDRAW X3 - [Grafikd
R o |1| Iesson3—a¢2—fi|e{]5.xy 24,022 D Datei  Bearbeiten Ansicht  Layout  Anordnen  Effekte  Bitmaps Text  Extras  Fenster  Hilfe IZHE‘
. Biblictheken = ) - : Tmromm o5 e
- 7] lesson3-ex2-filed6 xy 22l P PR K ERe- - @ WA e S Fmrom 22 ) G crperen
1] lesson3-ex2-filel7. 24022 w =0 100 g Millmeter
@ Dokumente — ) o ' ! : ! : ! ! ! I A
J‘ S 7| lesson3-ex2-filel8 xy 24.02.2 A= I
4| & ’
o |7 lesson3-ex2-filed9.xy 24023 4, T T T T e e P e e e
B videos = ' o 1400 [ I T O T T T AR ROy
7] lesson3-ex2-filel 0.y 24.02.2| >, N B ] T AR I T AR N NI lcalevlated 1]
7] RM5-D8-ADS-15-LynxEyeXE-bk..  24.02.2 &, L —_— ]
18 Computer = Y By 1200 [~ — ;:vg_{g;?;;gnm ]
&, Lokaler Datentrager (C:) A L ]
= 1000 |- 1 M
—a Data (D) 2, 5 .
PO | 0 Q. [ ]
: = a00 - .
Dateiname:  lesson3-ex2-filellxy A 7 3 1
Dateityp: | Ascii Free format = &, % s00 |- 3 =
- 25 B | :
Ascii HKL List (*.hkl *.HKL) , 100 o
# Ordner ausblende Fityk session (*.fit *.FIT) S L ]
Fullprof DAT version 10 format (*.dat *.DAT) @‘ 3 4
GMNUPlet (*.gpl *.GPL) = 200 - N
Grace Plot (*.agr *.AGR) ]l J 1) 4 b
Philips UDF format (*.udf *.UDF) & o b A S =
Pixel Image (*.png *.PNG) | i
Scalable Vector Graphics (*.svg *.5VG) S SRS e ettt e 1 | e ciaielakis st bie i 2 4 o ditgecndanens
TexturePlus scan ("xyp *.XYP) caa o b b by v b dy o b v b b s by v by
15.00 20.00 26.00 30.00 36.00 40.00 46.00 50.00 £6.00
Diffraction Angle [*28]
f =l
| |E]H+ 1voni + W' Seitel [« T i
@ ><
(215.357; 211.889) 1. Klick=Ziehen/Skalieren; 2. Klick=Drehen/Skalieren; Dpl-Kick auf Hilfsmittel markiert alles; Umschal... Q -

RMSh
) 4

42
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Diffraction Data Formats

p———— =)

Datei Bearbeiten Anzeige Fepster Hilfe *
TN SR
d% @ % | fl () (o) ‘ = | & b2 ‘ IE‘ Werkzeuge | Kommentar
I! Criwrd\516_0004) Lesson3|Example 2\lesson3-ex2-file01.dia
T T T T | T T T T | T T T T I T T T T I T T T T | T T T T | T T T T T T T T I T T T T T T T T l
| [ ] 0] 1 LI T I}
1400 | I R T LU DT e R -

CEE TR et rneme e ne e Icaleulsted ]

- — Backaround B

1200 [— Hydroxvapatite _|
| — Whitlockite

1000 — —

200 — —

&00 [

Intensity [counts]
|

15.00 20,00 25.00 30,00 35.00 40,00 45.00 50,00 55.00
Diffraction Angle [¢28]

), ;
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Eile  Edit
L
Projects

Name

Status
lesson3-eQ... idle

Scan

| observed
I calculated
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B X Global Parameters and GOALS
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PROFEX

OPEN SOURCE XRD AND RIETVELD REFINEMENT

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

Tutorials

Instrument Configuration Files
This tutorial guides through the process of creating an instrument configuration file. Continue...

First Steps: Basic Refinement

This tutorial describes a basic refinement of a 3-phase dataset, as it is usually performed to identify and quantify the phase content. A raw data file is
provided for download. Continue...

Sub-phases

This tutorial demonstrates how to use BGMN’s concept of sub-phases to refine bimodal distributions of crystallite sizes due to overmilling. It also
couples crystallite sizes and micro-strain of secondary phases to improve the stability and reliability of the refinement. Continue...
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