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WinPLOTR : 2019
a graphical tool for powder diffraction data analysis

T. Roisnel
Centre de Diffractométrie X (CDIFX)

Institut des Sciences Chimiques de Rennes,
UMRG6226 CNRS-Univ. Rennes 1

and

J. Rodriguez-Carvajal
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WinPLOTR @ FPSchool, ILL, 21-26 Oct. 2019

http://www.cdifx.univ-rennesl. fr/winplotr

(Tutorials and demos, download, what’s new ?, links ...)
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What can be done with WinPLOTR ? L sclzllg?g

WinPLOTR has been designed following two concepts :

WinPLOTR is a program to plot and analyse powder diffraction patterns. It can be
used to plot raw or normalized data files coming from different kinds of
diffractometers (neutron and X-ray, conventional or synchrotron radiation) as well
as profile refinement files (. PRF) created by the FullProf program.

WinPLOTR can also be used as a Graphical User Interface for programs used
frequently in powder diffraction data analysis (ex: FullProf, DicVol ...) or other
external programs defined by the user.

WinPLOTR @ FPSchool, ILL, 21-26 Oct. 2019
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1. Plot and process powder diffraction data E@]ﬂ@g SH
2019

Powder diffraction data features

Raw data, normalized ou refined data
* neutrons, X-Rays (conventional or synchrotron)

e constant wavelength, dispersive energy, time of flight

Large number of data file formats (only ASCIl) coming from several kinds of
diffractometers (commercial and home-made)

File conversion : save data as INSTRMO FP format, multicolumns

Scattering space
* scattering variable : 20(°)/ t.o.f. (usec.)/energy (KeV)
e reciprocal space : Q (A1), 1/d (A1), sin6/A (A2)
e direct space : d (A)

WinPLOTR @ FPSchool, ILL, 21-26 Oct. 2019

Different Y scales : linear, log, V, 1.Q?
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1. Plot and process powder diffraction data Euuﬂ@[ﬁ SThoo
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Graphical features

Graphics options (mouse handling)
e Cursor informations : X (including 20/d values simultaneously) and Y values
 Zoom, focus

* Select and save points (countings, background)

Plot options

* Change colors, markers type and size, styles ...

» Shift and offset the data (in X and/or Y) [pseudo 3D plots]
* Hidden parts management

* Error barrs

Graphics output files
* Bitmap

WinPLOTR @ FPSchool, ILL, 21-26 Oct. 2019

* Postscript
* WinPLOTR output file (.wpl, .pgf)



1. Plot and process powder diffraction data

Calculations features

Automatic search procedures: background points, Bragg reflections

Background substraction

Calculations on diffraction patterns :
e patterns summation
» difference between 2 patterns (ex : magnetic part extraction)
* smoothing
* multiply Xand Y
* normalisation of diffraction data

* multiscan data normalisation

Profile fitting procedure (interactif / automatic) (T.C.H. profile function)

Microstructural analysis (Williamson Hall plots)
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WinPLOTR @ FPSchool, ILL, 21-26 Oct. 2019



1. Plot and process powder diffraction data

Calculations tools

FWHM calculation
* Cagliotti formula
* T.C.H. formula (HG and HL contributions)

Crystallographic calculations :
e space groups info
* hkl list generation

e unit cell volume
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WinPLOTR @ FPSchool, ILL, 21-26 Oct. 2019
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2. Graphical User Interface for external programs

* FullProf *(JRC): profile refinement (Rietveld, profile matching)

Text External applications Tools Help

I!l_l!l!_l!l % BlEe|e|@| || x|

*included in the FPSuite package

WinPLOTR @ FPSchool, ILL, 21-26 Oct. 2019
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2. GUI for external programs Euuﬂ@[ﬁ STc00
2019

* Powder Patten Indexing : DICVOL " (D. Louér), TREOR * (P.E. Werner), ...:
e Peak search

* Save Bragg peak positions as input files for indexation programs (dialog box)
e  WinDICVOL/WIinTREOR90 launching

* |f successfull indexation : automatic creation of a PCR file for FullProf (« pattern
matching » mode)

* SuperCELL" (JRC) : determination of a super unit cell

* K-search™ (JRC) : search propagation wave vector components of a magnetic or
structural modulated structure

* Save extra Bragg peaks on difference pattern of a PRF file

WinPLOTR @ FPSchool, ILL, 21-26 Oct. 2019

*included in the FPSuite package
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2. GUI for external programs ulRroPSEhoo
2019

‘E‘ Check_Group™ (JRC) : search of a space group from a list of integrated intensities
(powder or single crystal data)

H‘Eﬂl BOND_STR" (JRC) : distances, angles and bond valence calculations
‘ IE-'::L I EdPCR" (JGP-JRC): . editing and modifying PCR input file

. Files conversion: CIF to PCR, INS to PCR

* Any program defined by the user (winplotr. set setting file)

WinPLOTR @ FPSchool, ILL, 21-26 Oct. 2019

*included in the FPSuite package
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winplotr. set setting file EUJJU@[P Sc_lzmg?g

e Located in the folder associated to the WINPLOTR environment variable
(ex: c¢: \>fullprof suite)

* Definitions of :
e arrays dimensions
e external programs to execute through WinPLOTR
 system applications : browser, editor ...
e graphical plot options : colours, markers ...
* instrumental parameters : A, IRF
* data files extensions

 Accessible via the External applications / Edit a file / winplotr.set file menu option

WinPLOTR @ FPSchool, ILL, 21-26 Oct. 2019



winplotr. set setting file

hhkkhkhkhkhkkhkkhkkhkhkkhkkhkkhkkhkkhkhkkhkkkhkkhkhkhkhkhkhkhkkkhkkhkkhkkhkkkhkkkhkkhkhkkkhkkkhkkkkx

* *
* WinPLOTR settings *
* *

hhkkhkhkhkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkhkkhkkkhkkhkhkhkhkhkhkhkhkkhkkhkkhkkhkkkhkkkhkkhkkhkkkkkhkhkkkx

[MAIN WINDOW POSITION AND SIZE]
0.100 0.100 0.800 0.800

[DIMENSIONS OF ARRAYS]

Max_Patterns = 20 ! max. number of patterns
Max_Points = 60000 ! max. number of data points
Max_Refl = 20000 ! max. number of Bragg reflections

[RUN PROGRAMS]
FullProf = wfp2k
Edit = C:\Program Files\Keditw\KEDITW32.EXE
Dicvol = wdicvole6
SuperCell = SuperCell
Treor = wtreor90
ITO = witol5
MENDEL = mendel
GFOURIER = gfourier
@CALC_PDF = calc_pdf

WINDOWS VERSION
WINDOWS VERSION

FullProf program !

My favorite editor !

Dicvol program ! WINDOWS VERSION
SuperCell program ! WINDOWS VERSION
TREOR90O program ! WINDOWS VERSION
ITO15 program ! WINDOWS VERSION
MY PERIODIC TABLE ! WINDOWS VERSION
FOURIER PROGRAM ! WINDOWS VERSION
PDF calculation ! WINDOWS VERSION
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@CRYSCALC = d:\progs\cryscalc Crystallographic calculator ! WINDOWS VERSION
@WINPLOTR2006 = D:\FullProf_Suite\WinPLOTR-2006.exe WinPLOTR_2006 ! Windows version
@K-search = k_search.exe K_search ! DOS
@VESTA = D:\progs\VESTA-win64\vesta.exe VESTA W
@EXPO = D:\progs\EXP02004\expo2004.exe EXPO W
[SYSTEM APPLICATIONS]
Browser = "C:\PROGRAM FILES (X86)\MOZILLA FIREFOX\FIREFOX.EXE"
PostScriptViewer = "C:\Program Files\gs\gs9.14\bin\gswin64.exe"
PDFreader = "C:\Program Files (x86)\Adobe\Reader 11.0\Reader\ACRORD32.EXE"
BMPviewer = "C:\WINDOWS\SYSTEM32\MSPAINT.EXE"
CIFviewer = "D:\PROGS\CCDC\MERCURY 3.1\MERCURY.EXE"




winplotr. set setting file

[AFTER FULLPROF RUN]
plot_prf edit_pcr no_draw_fst

[MY WAVELENGTHS (A)]
1.54060 1.54060 1.00000 0.00000

[MY RESOLUTION PARAMETERS (U,V,W,X,Y,Z)]
I HG**x2= U.tanx*2(theta) + V.tan(theta) + W
I HL = X.tan(theta) + Y/cos(theta) + Z
0.0100 -0.0100 0.0050 0.0000 0.0000 0.0000

[DATA FILES EXTENSIONS]
! format_number extension

1 *.XY;*.DAT;%.BGR;*.EPF;* . XYN;%.XYS | 1.
2 * .DAT;*.SUB;*.SIM;*.BAC L2,
3 * . DAT 3.
4 *.DAT;*.D1B I 4,
5 * . DAT I 5.
6 * . DAT I 6.
7 * . DAT LT,
8 * . DAT I 8.
9 * . UXD 9.

10 * . DAT ! 10.

11 *.DAT; *.GSS; *.GSA 111

12 *.CPI 112,

13 * . UDF ;% . XRDML ; x . JCP ;% . CSV 113,

14 *.DAT; *.GSS; *.GSA I 14,

15 * . TXT ! 15,

16 *.SPC ! 16.

type
X,Y data

INSTRM=0:
INSTRM=1:
INSTRM=3:
INSTRM=4:
INSTRM=5:
INSTRM=6:
INSTRM=8:
INSTRM=9:

+ INSTRM=10

Free F.(Ti,step,Tf)
0ld D1A

D1B (ILL)
Brookhaven (Synchr.)
G4.1

D2B/3T2/G4.2
HRPT/DMC (PSI)

.UXD (D8 CSM)

INSTRM=11: Variable Time step

. GSAS data

CPI (Xrays)

PANalytical formats

INSTRM=14: ISIS normalized data
Rigaku RINT

DIFFAX (.spc)

[MY DEFAULT FORMATS (pattern, raw, Rietveld/profile)]
1 56 101

[MY COMMAND LINE DEFAULT FORMATS (.dat, .uxd, .prf)l]
2 56 101

WinPLOTR @ FPSchool, ILL, 21-26 Oct. 2019



winplotr. set setting file

[BACKGROUND SCREEN]
background screen color:
background text color:
background plot color:

RGB(220,220,220)
RGB( 60, 60, 60)
RGB(255,255,255)

plot frame color: RGB (

[EXCLUDED REGION
RGB(192,192,192)

COLOR]

0,

0)

[PATTERNS PLOT OPTIONS]

I'n color
RGB( O,

RGB(255, O,
RGB( 0,128,
RGB (255,
RGB(128, O,

apdhwNRE

0,255)

marker

0,255) 4

0)
0)

A D DD

0)

[PRF PLOT OPTIONS]

I'n color
1 RGB(255, O,
2 RGB( 0, 0,
3 RGB( O,

4 RGB( 0,128,

write_Y_negative_

marker
0) 4
0)

4
0,255) 4
8

0)
graduations=0

write_PRF_filename=0
exclude_CELL_from_title=1

colored_tics=0

T
UE 6N

wookrwn
© © O N

e style

e

e style

© R

pen_width
1

N

pen_width
2

2
1
1

[TEXT FONTS]
main title

X legend

Y legend

X graduations:
Y graduations:
file name
(hkl) 1indices:
dialog boxes

Typeface

Arial

Times New Roman
Courier New
Courier New
Courier New
Courier

Times New Roman
Times New Roman

point
18
18
18
16
16
10
10
10

italic underline

b B W W M B I B |

b e e e W B M B

strikeout

b A e e B M i o |

bold

i B B I B I I B |

WinPLOTR @ FPSchool, ILL, 21-26 Oct. 2019



WinPLOTR demos E@]H@[P School"
2019

Visualisation of (pseudo) 3D plots

Run FP in sequential mode and plot refined parameters
Profile fitting procedure

Background points selection

WinPLOTR tools

Run WinPLOTR in command line

WinPLOTR @ FPSchool, ILL, 21-26 Oct. 2019
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Visualisation of (pseudo) 3D plots EUJJH@[P SThoo
2019

1. Powder diffraction data

* Create a buffer file containing the list of data files (common format) to plot,
by using the

Tools / create buffer file menu option

Or use the DOS command :

d:\data_3D>dir * dat > bufferfilename.buf /b

* Open a buffer file

WinPLOTR @ FPSchool, ILL, 21-26 Oct. 2019

e Select the common data file format

WinPLOTR,
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Visualisation of (pseudo) 3D plots Emﬂ@[ﬁ@ NEI)
2019

2. Graphical options in WinPLOTR :

e XandY shifts
* Change colors, markers, style
 Hidden part
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Or : 3D plots with WinPLOTR2006 HillRroNiSciioor
1

2. OpenGL 3D model

WinPLOTR @ FPSchool, ILL, 21-26 Oct. 2019

gl | I
hivd
WinPLOTR
e WinPLOTR-2006.

Lthetg 38,5
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Run FullProf in sequential mode : @@D@[ﬁ'@j Sthoo
2019

plot of refined parameters

- Experimental requirements:
. Diffraction experiment versus external parameter (T, P, time, ...)
. Common format for all data files to be analysed
. Specific naming for data files

- FullProf specificities:

. Only 1 starting PCR file (refine first temperature separately)
. Profile matching, Rietveld, multiphases

. Microstructural features (size, strains)

. Distances calculations

. hkl’s features (integrated intensities, FWHM, ...)

All the patterns will be analysed in the same refinement conditions (background,
physical model, number of phases, number of refined parameters...).

WinPLOTR @ FPSchool, ILL, 21-26 Oct. 2019

The evolution of the refined parameters has to be continuous !
Split temperature ranges if necessary.



FullProf in sequential mode EUHH@E@E_
2019

N diffraction data: pat 1l.dat,pat 2.dat .. pat n.dat

Only 1 pcr input file: file.pcr (starting parameters) PCR=1
pat 1l.dat file.pcr
file.pcr > FullProf » (refined and updated parameters)
(starting parameters)

\ 4

pat 2.dat file.pcr
file.pcr ) FullProf —— > (refined and updated parameters)

(starting parameters)

\ 4

pat n.dat £i1
file.pcr > f l_ ©-pet

_ FullPro — *| (refined and updated parameters)
(starting parameters)

WinPLOTR @ FPSchool, ILL, 21-26 Oct. 2019

All refined parameters during sequential run are stored in a . SEQ file @
WinFLOTR.
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Prepare sequential FullProf launching setup il

H
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L] WinPLOTR [CDIFX UMR6226 Rennes / ILL Greno

File Plot Options Points Selection Xspace Calculations  Rietvel

= S| R&QBBE| P55 B FP|Per| 22| EH

Text BExternal applications Tools  Help

sl 2| @|o|e|@|@| 6| x|

A

Enter PCR file: | la0.pcr

PCR file
File name code

A

Enter data file code [.extension]: |
[or "multi_pattern")

Enter first numor : I o |
120‘;J

Enter last numor 190

First and last numor

A

[~ Save .PRFfiles

[~ Save HELfiles

A

Output files

[~ Ssave MIC/SIZ/STR files
¥ Save DIS files

[~ Generate .CALC files

A

¥ plot sequential FullProf results ReSU|tS tO p|0t
" Plot interatomic distances

(" Plot HKL features

" Plot microstructural feastures

[v Run Fullprof I

[ Create script .bat file for sequential mode (for wip2k)

Variable external parameter (Temperature. _): | Temperatture (K)

Temperatures file: | Browse |

oK I Cancel @
PLOTR

WinPLOTR.

WinPLOTR @ FPSchool, ILL, 21-26 Oct. 2019




Running sequential FullProf

i, i S
|Load EditPCR Mode FRun Exit
= #4 1a0177.d = 22 -

=> FullProf processing at : Chi2 = i
=> ## FullProf processing 1a0l78.dat = Chi2 = 6_87
=> ## FullProf processing 1a017%.dat : chiZ = i L
=> ## FullProf processing 1a0180.dat : chiZ = L b
=> ## FullProf processing 1a0l181.dat =uEhE. 3 = 6.79
= ## FullpProf processing 1a0182.dat = chi2 = 6.99
= ## FullProf processing 1a0l183.dat : Chiz2 = Tadd
= ## FullProf processing 1a0184.dat : Chi2 = i
= ## FullProf processing l1a0l185.dat = g¢hid = 1-28
=> ## FullProf processing l1la0l86.dat : Chi2 = 7.27
=> ## FullProf processing 1a0l187.dat : Chi2 = 6.96 (o))
=> ##% FullProf processing la(l88.dat =:chi2 = 7.08 8
=> #% FullProf processing la0l189.dat : ¢hi2 = 7.15 N
=> ## FullProf processing 1a0190.dat : Chi2z = i 1) F -
=» Number of processed files: 71 = és
=» Normal end...Details in lal0.log file o
= «
i
Temperature - 1&8 _06 Cryrele - 4 Chhi - oo 1aoolgso _d4dat AN
_ asoo - -
b 4000 -
o 3500 - Ie)
: 3000 — o
e
q 2500 — | ((,J)
é 2000 — |] ” S:
1500 .Il
o 1000 | it ' ®
; Al i b o LlIg® L | i S
: 500 Pl b o } it P kL A 4 i B &
: il T T e I I O T N O T L A AR T B T TR A A o
¥ —Beoebag ool -
A —1 000 : . . : : . c
zo 40 &0 80 100 1z0 140 g
Z2Theta
71 patterns (1535 points) / 21 refined parameters : 41 sec. of cpu time on my labtop ! %R

WinPLOTR.



Plotting sequential FP results

SEQ file:

i

[~ 1-GLOBAL_CHI 2 [~ 21-Y_La_pht 5.544 — T T T T T ]

™ 2-RB_1(%) [ 22X 0 phi L ]

™ 3-RF_1(%) [~ 23-Y_O phl B i
[ 4 Unit Cell Volume 1 [~ 24-Z O_phl 5.543 - B —— o
[T 35-Weight Fraction 1 [ 25-Biso_Mn phl : - }ﬁ 2 8
[~ 6RB 2(%) [~ 26-Biso_La phl 4 B @%@%@I{I ] ~
™ 7-RE 2(%) [~ 27-Biso_O_phl :l 5.542 - ﬁlﬂzﬁz ” s
[~ 8 Unit Cell Volume 2 [~ 28 Biso_O_phl o = }:II . @)
[~ 9-Weight Fraction 2 [ 20-Asyml phl_patl ':‘I B II% i 8
[~ 10-Scale phl patl ™ 30-Asym3 phl patl o 5.541 - E%}{ . o
[~ 11-Zero_patl e r;} B T . ~
[V 12-Cell A phl patl 3 o 0 B T ] 3
[~ 13-Cell B phl_patl +/i Ertamcl pacanst o 5.540 - 7 . =
[T 14-Cell C phl_patl Xlegend: [T(K) B %ﬁ EEIIE - 6\
[~ 15-U-Cagl_phl_patl B {ﬁf{ﬁﬁ ] o
[~ 16-V-Cagl_phl_patl OK |  Cancel 5.539 - . 5
[~ 17-W-Cagl phl_patl B . &
[~ 18-Ry_Mnl_ph2 B ] o
[~ 19-X_La phl 5.5 —}—A—-rrV—rn 05— ———_ Q)
[T 20-X 0 _phl 50 70 20 110 130 150 170 150
~ T(K) =
9
o
=
=

PLOTR

WinPLOTR.
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Plotting sequential FP results FOlIPIGISEIoo!
2019

File Plot Options Points Selection  Xspace Calculations  Rietveld plot optio rnal applications Teools Help

. = GEOD | E
= S| &Qe|B| P B |58 FP|Per 32| EH |

gist | 2% @0|e|@|e| w6 X

'lot  Options Points Selection X space Calculations Rietveld plot options Text External applications Tools Help

| @) G| 53] Per 52 || O8] FP | P 25 5|20 2| om0 2| 0|  ollthe] @] 10| @) @@ s sn| X

dist_(Mn - O_555)

1.976|||||||||||||\||||||||||||||||||||||||||||||

195

1.974

1.973

1.972

1.971

distance (ﬁ)

1.970

1.969

1.968

TT 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 TT[TTTT
C—
q —
—
G —
I
AEEE NN A AR RN AR R AN N

1 .967 L L L L 1 L L L L 1 L L L L 1 L L L L 1 L L L L 1 L L L L 1 L L L L 1 L L L L 1 L L L L
-10 0 10 20 30 40 50 60 70
1(K)

3
WinPLOTR @ FPSchool, ILL, 21-26 Oct. 2019
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Profile fitting procedure in WinPLOTR

* Profile function : pseudo-Voigt

PV(x) = n.L(x) + (1-n).G(x)
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T.C.H. formulation (idem NPROF=7) to mimic Voigt function (L& G)

* Least-squares refinement of parameters :

e linear background values

e reflections parameters : intensity, position, FWHM, n

Intensity {a.1.)

1000

800 -
CIUV o
400

200

| BG

Fwhm

15.0

185

20.0

205

21.0

WinPLOTR @ FPSchool, ILL, 21-26 Oct. 2019
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Profile fitting procedure FulRFC 10

[&2] WinPLOTR [CDIFX UMR6226 Rennes / ILL Grenoble]

quIe Plot Options Poin| Xspace (Calculations Rietveld plot options Text External applications  Tools  Help

=(Q|8| RIQ[$[k Fi,[ b |52 5| @0 | PP Pee | 20 | BEH e e i e | B @@ @ | @| @) s | X

e Starting parameters of L.S. refinements ?

1. Select parameters with the mouse
2. Automatic search

3. From a .PIK input file

4. Single peak / doublet

|; iFLI]TH

WinPLOTR,

WinPLOTR @ FPSchool, ILL, 21-26 Oct. 2019
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1. Profile fitting procedure : handling mode Uﬂlﬂ@[ﬁ@ﬁiu

selection of starting parameters values

PbS04 D1A(ILL)(Rietveld Refinement Round Robin, R.J. Hill, JApC 25, 589 (1992)

1400

!

1200

% pb=od dat

1000

800

600

Intensily (arb. units)

f

400

200

=

37.8 385 392 399 40.6 413 420 427 434 441
20 (°)

WinPLOTR @ FPSchool, ILL, 21-26 Oct. 2019



1. Profile fitting procedure : handling mode Eu H@ 38?

aZ R A AR REE

CWL data profile fitting procedure . S|
Kmin: 384138832 Xmax: 4319758220
lambdal (A): 0 lambda2 (A): 0 I(Ka2)T(Kal) ratio: | g i
Left background: | 19502140800 [  Rightbackground: | 19736633300 [V
Asymmetry (5 LY | - Asymmetry(D L) |p o
U 0 ¥ 0 m 031175855 r
Z: 0 O o
Etal: 0.0001 v X 0 o 8
~N
=
Peak Position Intensity Shift FWHM Shift eta 8
L 40.30774310 2 49815774500 | 0 r 0 r g
L 4139426420 2 363.11123700 | [ r ~
E'\
Number of cycles: |3.|] # no IRF/IPC outputfile  Create IRF file " Create IPC file =
£
DK Cancel Add pealks Load IRF file L
L
®
o
|_
@)
—l
a
=
=



:‘.‘ - .'ﬂ’-"i"-‘:" :l'."

hiE il an (i NAE
Z] Canstant wavelength data profile refinement:
=> Parameter X L 0.000000 0.000000

Scatt. Variable Background Sigma
38.4500 184.1887 2.1392
43.1500 200.8383 2.118%

Position Sigma Intensity Sigma Shf FWHM Sigma Shf Eta Sigma FWHM Sigma eta
40.315678 0.001408 73735 B.&67 0.00&98& 0.004230 0.488205 0.028404 0.565339 0.004230 0.488305 0.0
41.393456 0.002117 42073 8313 -0.000860 0.005647 0.1146&97 0.062580 0.557493 0.005647 0.114797 0.0|

Rp (%) Rwp (%) Rexp (%) ChiZz
i.8 6.1 4.6516& 1.73565

Cutput files:
. pbzo4 PF.new: input file with refined parameters
. pb2o4 PF.out: summary of the fitting procedure

o™ ;
P —

1300 [ .. 1.............................. , 0000 oL LT T T T T T ]
i - (0))]
i
: — s
1100 r & Yobs j 4-;
: PR peai_; JEY : 8
e N peak_ 2 uwy =1 )
R wpl_fit.cal - o
§ B SR Yobs—Yoalc 4l :
J B peaks positions F i
g 700 | ] =
g B ‘ S
§ s | J 9

]

= B ] &
= - ] o
- ] L
300 | ] ®
B 4 e
100 | | | - =
& = a
_MW ] £
_100 [ L T | T - T I T TR N N | T - Ll T N TN T TN N S S | I S T T T T | T T I T T | N ;

384 389 394 399 404 409 414 419 424 429 434

20 (°)
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Profile fitting procedure EillIRFof

e Starting parameters of L.S. refinements ?

2. Automatic search

|; iFLI]TH

WinPLOTR,

WinPLOTR @ FPSchool, ILL, 21-26 Oct. 2019



2. Fitting procedure : automatic peak search

)@\"HmPLOTR [CWLE!EnesJ’ renoble
File Plot Options Points Selection Xspace Calculations Rietveld plot options  Text  External applications Tools  Help

Per | B | S| B8 PP | P | | B I e | [ o o | [ e | | s [0 e | ¢ |

Stu
dio

Peak threshold: [default= 0.02]:

0.02)
Shoulder threshold: [default=2]: I 3

Background threshold: [default= 0.03]: 0.05

test with TbIG, (004),

@ Search single peaks
" Search CuKal/Ka2 doublets
" Search Mo Kal/Ka2 doublets

" Search Co Kal/Ka2 doublets TBIG G42_LLE . DAT

Iterations num. for smoothing [0-10 /default=3]: I i

[~ Display Bragg peaks positions
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2. Fitting procedure : automatic peak search

/4] WinPLOTR [CDIFX UN

File Plot Options

23 10&.00018 2725.82910 1l066.76611 -

Intensily (arb. units)

=a 8| Ra

-39600
17505
.40625
. 73340
.95264
.74365
.30615
-61450
.68652

1057.44018
1048.91248
1053.122582
1112.20459
1086.45020
1l062.88208
1093.79651
1116.02515
1123.95105

36000

21436
22754
40747

1205.22253
1343.52246

32000 1405.97021

28000

WinPLOTR message: Automatic peaks search resu... |£J

24000
35 peaks have been found

20000

oK I

16000

r
*

12000

8000

4000

TBIG_G42_LLEB.DAT

peaks . aps
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ECLI DUSI@!RE![TI }(l
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2. Fitting procedure : automatic peak search Eu ﬂ@ Sehool"
2019

select your diffracto

—X-Rays powder diffractometer:
" conventionnal diffractometer (U=0.008; V=-0.00%; W=0.009)
" INEL CPS120 (U=0.016; V=20.01; W=0.008)

" synchrotron radiation (U=0.0; V=0.0; W=0.002)

Neutron powder diffractometer:

+ Q42 (LLB) =2.343A (U=0.113; V=20208; W=0223)
G41 (LLB) =2 42A (U=0.81 ; V=028 ; W=0.08)
IT2 (LLB) I=1.225A (U=0306; V=20.468; W=02134)
D2B (ILL) =1.39A (U=0.086; V=-0220; W=01234)

other diffractometer (enter yvour own UV, W values)
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2. Fitting procedure : automatic peak search

| e = W
(2] WinPLOTR [CDIFX UMR6226 Rennes / ILL Grenoble

=]
| — Canstant wavelength data profile refinement: EE

File Plot Options Points Selection X space Calculations Rietveld plot options )
- 121.625656 0.000000 2604.87 19.25 0.000000 0.000000
54 3 Ed d St wEW | (FR 3
D|n|§| alQlGiBl“‘l P"'I Ptrl?ﬂ'l@I FPlPRF dia GIE |C"f|5m!" 124.053078 0.000000 3550.4059 231 .95 0.000000 0.000000
126.554680 0.000000 3522.2%9 23095 0.000000 0.000000
134.612381 0.000000 597.01 15.04 0.000000 0.000000
137.559586 0.000000 6428.40 28.73 0.000000 0.000000
— 144.030518 0.000000 1614.86 18.189 0.000000 0.000000
147.6865820 0.000000 3424.86 23.54 0.000000 0.000000
[ L B G 0.000000 2141.72 20.85 0.000000 0.000000
34000 T 1 T T T 1T T 1T T T 711 ! Ep (%) Rwp (%) Rexp (%) Chiz
[ 5.0 Pod 2.2442 10.7674
30000 [ Cutput files:
b TEIG G42 LLE FF.mew: 1input file with refined parameters
— TBEIG 42 LLE FF.out: summary of the fitting procedure
26000 R TEIG G42 LLE PF.ref: refined profile parameterz (positions, intensi a
= TBIG_G42_LLE PF.xrf: calculated and observed profiles o
B <« i (@]
22000 — —71 1T  —  EBockground points 4+
-~ [~ - - O
g = Bragg_position - O
= 18000 — - (o}
: : : o
§ h ] b
= 14000 = g o
g - : =
= & 2] —
= 10000 — — _——
- - 1 o
B 7} o
= - <
6000 — — o
[ = <
= ] o
.= - L
2000 [ ®
= & oc
-2000 = L L [ 1] i 0 I |- 1 %] '5
= i —~
el Tt Tr oy 4 ik A = a
-6000 S oo v o i i i kb | WJ’ it i)t P o A Rk A LA W (-
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Profile fitting procedure EillIRFof

e Starting parameters of L.S. refinements ?

3. From a .PIK input file
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KEDIT - [D:AWInPLOTRexamples\phsod_n. new]

J File Edit Action: Option: “Window Help _|E|£|
O |&| & [eonine =l glal =5ed o =] & le=|e
====} Y
# % ¥ Top of File *# % = j
=y TITLE: pb=od4_n.dat
| Ang init Ang fin Hbac Hpeal HNHovo Inte In=t Jobt Cont Weight Corr Constr
44 0000 B2 .0000 2 11 10 I ] 2 ] 1] 0. ]
1.540560 1.544330 <= Lambdal & LambdaZ
| Global Frofile Parameters:
0.ooon 0 ¢= KalphZ-Kalphl ratioc & Flag
0.000a0 0 <= Azvmmetry parameterl b i
0.0000 0 ¢= Azvmmetrvy paramseter? b :
0.0860 1 <= Paramster 0 e "
—0.2290 1 ¢= Parameter W e i
0.2540 1 ¢= Parameter U e "
0.000a0 0 <= Paramster I e n
0.1000 0 ¢= Parameter Etal e &
o.oonn 0 ¢= Paramseter X b "
| Baclground Paramsters:
I 2Theta-TOF<Energv Background Flag
44 0000 200.0000 1
B2 . 0000 215.3333 1
| Reflection Paramsters:
| 2Theta-TOF-Energyv Inten=ity Shift-FWTHH Shift-Eta Flag=
46 5785 450 5725 0.oo0n p.oooo 11 1 0
47 7482 129 3865 o.oonn op.ooon 11 1 0
49 5211 342 3236 0.oonn p.oooo 11 1 0
504567 248 . 8786 0.oonn p.oooo 11 1 0
51 5505 548 . 4024 0.oo0n p.oooo 101 1 0
L2 2982 g48.1331 o.oonn p.oooo 11 1 0
53.1669 320.1445 0.oonn p.oooo 11 1 0
54 9535 1134 3667 0.oonn p.oooo 11 1 0
6. 0510 929.1931 0.oonn p.oooo 11 1 0
£7.8280 370.5429 o.oonn op.ooon 11 1 0
60.1728 73,4670 0.oonn p.oooo 11 1 0
I Chi2z = 149 .170

* ¥ ¥ End of File * = =

-
1| | b

o el 9 R N S = O =
I

Line=18 | Col=35 A=667 | Size=32 | Files=1 | ‘Windows=1 |OVR [RAw (1217
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Profile fitting procedure EM@G Sclzlg%

e Starting parameters of L.S. refinements ?

4. Single peak / doublet

|; iFLI]TH
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4. Profile fitting procedure : single peak EUJJU@[P SThoo
2019

. Starting parameters are detected automatically :

. background points
. single peak / doublet parameters : position, FWHM

Example: NdSrNi0.8Cu0.204 / RX-D500 éFLDTH
WinPLOTR,
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Background points selection EUJJU@[P SO
2019

. Automatic mode (Points selection / Automatic background):

. Created from the pattern file

. Number of points ~ SQRT(n), with a quasi uniform repartition on 20

. Modify background (Points selection / Add /remove background points)
. Save background points to paste into . PCR file for FullProf

>> Raw background for raw refinements (not recommanded for advanced analysis)

WinPLOTR @ FPSchool, ILL, 21-26 Oct. 2019
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Background points selection EUJJH@[P SH
2019

. Manual mode (Points selection / Select background points):

. Created from the data file or preferentially from the . PRF file

. Number of points depends on peaks overlap, background modulations, ...
. Modify backgrounds (Points selection / Add / background points)

. Save background points to include into . PCR file for FullProf

>> Good starting points for FullProf refinements (Rietveld / profile matching
(strongly recommended !)

WinPLOTR @ FPSchool, ILL, 21-26 Oct. 2019
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Background points selection LEﬂlﬂ'@é@ Sl:lzllg?g

[#2] Selected background points - = o=l I

2 8.32957 £9.06630 -
3 14.15009 56.22783 [
120 —— T T T T T 4 16.52351 54.36042 T T —
— 5 22.73960 52.49300 -
— & 31.15958 50.62559 —
110 | 7 41.67044 50.85901 =
— d 8 47.99955 52.49300 .
2 — =
< 100 [ , -
= ~ = .
= 90 = =
-EI = 1 ] N
= 80 | = +
— — @)
= — = o
= 74 S 1 = N
) — = ::
Yo — =
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— =) L
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WinPLOTR tools (Tools menu option) E@gﬂ@[ﬁ S0
2019

- Space group informations :
. features
. symmetry operators
. Wyckoff positions
. extinctions

- (hkl) list generation in a given 20 range, from :
. space group
. unit cell parameters
. wavelength

- unit cell volume calculation

- molecular weight calculation

|; iFLI]TH
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Advanced use of WinPLOTR

Useful for repetitive actions :

. Files convertion

. Multi-scans UXD or XRDML file normalization
. Change X space

. Automatic single peaks/doublet profile fitting
. Save graphics as bitmap or PostScript files

Use a command file, containing keywords and arguments:

FILE file%name file%format

SAVE AS _XY, SAVE AS INSTRM 0

UXD NORMA/ XRDML NORMA

SHIFT X/SHIFT Y shift x/shift y
. OFFSET X/OFFSET Y offset x/offset y
. MULTIPLY X/MULTIPLY Y mult X/mult Y

WinPLOTR @ FPSchool, ILL, 21-26 Oct. 2019



Advanced use of WinPLOTR

Use a command file, containing keywords and arguments:

SUBSTRACT file 1 file 2 format

WAVE

TRANSF X1 TO X2 (2THETA / Q / STL / D / S)
FIT SINGLE PEAK xmin xmax
FIT_DOUBLET_CU/MO/CO Xmin xmax

BITMAP / EPS

WinPLOTR @ FPSchool, ILL, 21-26 Oct. 2019
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Launching WinPLOTR from the command line, l S
using a command input file 2019

d:\data>winplotr command file.cmd

Example 1 : conversion of files

FILE data file 001.uxd 9
SAVE AS XY
FILE data file 002.uxd 9
SAVE AS XY

FILE data file 455.uxd 9
SAVE AS XY

WinPLOTR @ FPSchool, ILL, 21-26 Oct. 2019
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Launching WinPLOTR from the command line, F@]H@[P S
using a command input file 2019

Example 2 : profile fitting

FILE ndsrni rx.dat 1

FIT SINGLE PEAK 24. 25.
FILE ndsrni rx pf.xrf 100
BITMAP

PLOT

|; iFLI]TH

WinPLOTR,

WinPLOTR @ FPSchool, ILL, 21-26 Oct. 2019



| =
l [ ) =] B B R

WinPLOTR : what’s new ?

[Help |
User's guides *
WinPLOTR news? b WinPLOTE news? (ASCI format)
Fullprof news? » WinPLOTR news? (HTML format)
Settings WinPLOTE news? (WinPLOTR web site)
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