Rietveldova analyza - FullProf

Instalace

1. FullProf Suite https://www.ill.eu/sites/fullprof/
samotny program a uzivatelské rozhrani

2. GetControl https://wildrams.github.io/getcontrol/
alternativni uzivatelské rozhrani

GetControl by mél automaticky najit umisténi programu FullProf, pokud ne, cesta k FullProfu
se zada v Preferencich — viz nasledujici strana



FullProf — uzivatelské rozhrani GetControl — nastaveni cesty

GetControl — Nastaveni FullProf installation directory (pokud se nepovede nastavit automaticky):
Pres menu Edit — Preferences — General setup:

%% Preferences

General setup Profile chart setup MIC chart setup Colours schema

Save windows position and size Automatic check for updates
Save program setting [ Ask for name when backup?
L] Apply Scor factor to errors
= +
Size of 0 LOG files: bytes =Rk

FullProf installation directory
chprogramsi\FullProf_Suite’, |
CIF viewer location

| =,
Dysnomia installation directory

|
External text editor location

| =,
Length of error: Z - Save Bragg positions: | all phases in one XY e

Apply Close p)




FullProf — uzivatelské rozhrani GetControl — zakladni pouziti

GetControl Refresh (F5) — znovu nacteni soubor

7 GetControl - Get control over FullProf refinement

File Edit View Export Tools Help

R =%

gt o=ifammwoe AERS| =

24 Phases info  [#] Profile parameters [#| Refinement summary [k Profile viewer

Launch external prograr
EDE.I]

\
Run Fullprof

PCR OUT SUM DIS MIC FST INP CFL CIF Dys

Editace PCR souboru v textovém editoru s napovédami.



Rietveldova analyza — FullProf toolbar

Fullprof toolbar

¥H3 FullProf Suite ToolBar

FP Dimensions Tools Edit Results

Help

BT

File Programs Settings

S0 B A& .

mupsn

ED ED” M Fu
PCR ICR

Date: |03/04,/2023

: |CATemph\Download),

\UM\ Type:

Working Directory:

EDPCR: Editace vstupniho souboru *.pcr

WinPlotr: Zobrazeni namérenych a vypoctenych dat.



FullProf — EDPCR — volba upresnéni poloh atomd

EDPCR: Editace vstupniho souboru *.pcr Editace strukturnich parametr

EL"

ok

File Editor Tools Templates Help Exit

(o] Gty In
JEQE%|QQ@|W{E@} hI:'l:r i|:"|:r|@~)|x
— Information
Title, type of job: Rietveld, Integrated Intensities, General I
Simulated Annealing. ... : :
) e £ o Type of Patterns, profile, background, diffraction Patte
FUHPF'Of : geometry, user-given scattering factors ... i
- PCR Phase name, type of calculations (JBT), ATZ Phases

contribution to patterns, symmetry, ...

Mumber of cycles, relaxation factors, accessto x Refinement

patterns and phases (atoms and profile)

Constraints definitions, adding, deleting, modifying... Consiraints
- Fixing range ofparametgrs, distance_s, angles. Box/Restraints

magnetic moments and linear restraints

Output options for patterns and phases: Reflection Output

lists, Fourier, distances, BVS...

Copyright (c) 2002-2005. JGP - JRC

CATemp\Download\ThSrCoO079 Profiles: 1 Phases: 2 3/4/2023 11:13:1




FullProf — EDPCR — volba upresnéni poloh atomd

Editace strukturnich parametr

Cycles of Refinement: i’

—Stop Criterium of Covergence Relaxation Factors for Shifts
Forced Termination when shifts < I 010 x ESD.

Others: None LI Atomic I 0.50 Anisotropglc I 0.50 Profile I 050 Globall 0.50
i

—Reflections ordering

" Only atthe first cycle (& Eachcycle [~ Bragg R-Factor exclliding reflections limiting excluded regions
Pattern 1 |F'att¢|'n 2| Pattern 3 | Pattern 4 | Pattern 5 | Pattern 6 | Pattern 7 Phase 1 |PhaseZ| 'hase 3 I Fhase 4 | Phase & I Phase 6 | Phase 'l 1 | "’l
OK
— Refinementweighting model—— Frop. Vectors

® | eastSquares Background Cancel  Pafiems

(" Maximum Likelihood Instrumental #1 €z €3 €4 Cs5 C&5 OF

" UnitWeights Profile Micro-Structure

Micro-Absorption

HKL Shifts Further Parameters

Reduction factor of number of data points: I ﬂi’




FullProf — EDPCR — volba upresnéni poloh atom{

Tlacitkem Refine Positions se povoli upresnovani vSech poloh, tj i poloh fixovanych ze symetrie.
Po navratu do zakladniho okna (2xOK) a po uloZeni souboru se zkontroluje symetrie poloh a
upravi se volby upresnovani.

— List of Atoms
Number of Atoms: I—Bil
Label Ntyp X Y z B Occ Therm. Fact 2 L |
Atom # 1 Th TB+3 0.98000[v 0.06000|v 0.25000(w 0.30000|v 0.25000[¥ |Isctropic
Atom & 2 Sr SR+2 0.98000[+ 0.06000[v 0.25000[+ 0.80000[v 0.25000[% |Isotropic Refine B_iso I
Atom # 3 Co CO+3 0.50000]+ 0.00000]+ 0.00000]+ 0.20000+ 0.50000] |Isotropic
Atom # 4 o1 0-1 0.09000(v 0.46000|v 0.25000(v 0.30000|v 050000[ |Isotropic v Refine B_aniso |
< »
Fix Al |
Anisotropic Thermal Factors [ Form Factors
B11/F1 B22/F2 B33/F3 B12/F4 B13/F5 B23/F6 F7 R Cancel |
# B B B B B B B
# B B B B B B B oK |
# B B B B B B B
# B B B B B B ™| ~
< >
Special Form Factors
SASH-Type Matrix =1 =2 =3 M. Coeff. Indices #1 #2 #3 #4 #5 #6 2
# Spherical
Spherical
Spherical v
< >




FullProf — EDPCR — volba upresnéni poloh atom{

Volby upresnovani poloh se mohou zkontrolovat opétovnym otevienim okna s polohami atomd,
nebo kontrolou ulozeného souboru *.pcr v textovém editoru.

Pokud byla vybrana i volba upresnéni smésného obsazeni jedné polohy (Td,Sr), pak je potreba v
textovém editoru upravit kod parametru 131.0 u Sr na -121.90).

Pro teplotni parametry Biso je Iépe zvolit stejny kdd (101.0) pro atomy O1 a O2.

List of Atoms
Mumber of Atoms: lﬁi‘
Label MNtyp X b i Z B Occ Therm. Fact 2

Atom # 1 ITb TB+3 0.98000]w 0.06000]w 0.250000 0.80000]w 0.250000v |Isotropic
Atom# 2 Sr SR+2 0.98000)w 0.06000)w 0.25000) 0.80000[w 0.25000[% |lsotropic
Atom# 3 Co CO+3 0.50000] 0.000001 0.000001 0.20000]w 0.500000  |Isotropic
Atom # 4 o1 0-1 0.09000]w 0.46000]v 0.250000 0.80000]w 0.500000  |Isotropic W
£ >
Pbnm <--Space group symbol
IAtom  Typ X Y z Biso Occ In Fin N_t Spc /Codes
Tb TB+3 0.98000 0.06000 0.25000 0.80000 ©.25000 © © 0O 0

11.00 21.00 0.00 81.00 121.00
Sr SR+2 0.98000 0.06000 0.25000 0.80000 ©.25000 © © 0O 0

11.00 21.00 0.00 81.00 131.00
Co CO+3 0.50000 0.00000 0.00000 0.20000 ©0.50000 © © 0O 0

0.00 0.00 0.00 91.00 0.00
01 0-1 0.09000 0.46000 0.25000 ©0.80000 ©.50000 © © 0 0

31.00 41.00 0.00 101.00 0.00
02 0-1 -0.30000 0.30000 0.06000 0©0.80000 1.000006 © © © 0

51.00 61.00 71.00 111.00 0.00



FullProf — soubor *.pcr

COMM ¥Co03 « Instrumental
o 5 3 o0 o 0 1 o 0 O 1 0 0 0 0 0 O
o o 1 1 1 o o0 O 1 1 1 0 O0 1 0 0 O parameters
1.540560 1.544390 0.4900 30.0000 10.0000 1.0000 0.0000 50.00 0.0000
5 0.10 0.50 0.50 0.50 0.50 2.0000 0.0200 150.0000 0.000 0.000
6 !Number of refined parameters
0.0000 0.00 0.0000 11.00 0.0000 0.00 0.000000 0.00 O
1.000000 0.000000 0.000000 0.000000 0.000000 0.000000
21.00 31.00 41.00 51.00 .00 .00
YCoO03
4 0 00.00.01.0 0O 0 0 0 O 4.00 0 0 0 * Phase 1
Pbnmn space group
Y Y+3 0.05000 0.05000 0.25000 0.50000 0.50000 O O O 0
161.00 171.00 0.00 231.00 0.00 atoms
Co CO+3 0.50000 0.00000 0.00000 0.50000 0.50000 O O O 0
0.00 0.00 0.00 241.00 0.00
o1 0-1 0.00000 0.50000 0.25000 1.00000 0.50000 O O O 0
181.00 191.00 0.00 251.00 0.00
02 0-1 -0.25000 0.25000 0.00000 1.00000 1.00000 O O O 0
201.00 211.00 221.00 251.00 0.00
0.00010000  0.80000 0.00000 0.00000 0.00000 0.00000 0 scale, peak shape
61.00 151.00 0.00 0.00 0.00 0.00
0.000000  0.000000 0.010000 0.000000  0.000000 0.000000 0.000000 peak widths
121.00 111.00 101.00 0.00 0.00 0.00 0.00
5.13 5.43 7.33 90.000000 90.000000 90.000000 lattice
71.00 81.00 91.00 0.00 0.00 0.00
1.00000 0.00000 0.00000 0.00000 0.00000 0.00000
0.00 0.00 141.00 131.00 0.00 0.00 asymmetry
Y203
30 00.00.01.0 O 0 0 0 O 16.00 0 5 0
I a3 <--Space group symbol * Phase 2
Y1l Y+3 0.25000 0.25000 0.25000 0.50000 0.16667 O 0 O
0.00 0.00 0.00 0.00 0.00
Y2 Y43 0.96767 0.00000 0.25000 0.50000 0.50000 O O O
0.00 0.00 0.00 0.00 0.00.00 0.00




FullProf — soubor *.pcr — instrumentalni parametry Difrakce

COMM [079] (TbSr)Co03

I Current global Chi2 (Bragg contrib.) = 54.96

! Files => DAT-file: r.dat, PCR-file: r

Job Npr Nph Nba Nex Nsc Nor Dum Iwg Ilo Ias Res Ste Nre Cry Uni Cor Opt |Aut
® 5 2 -5/ © 1 © © e 1 © © © 0 0 o 0| 1

IIpr Ppl Ioc Mat|Pcr |Lsl Ls2 Ls3 NLI|Prf|Ins Rpa Sym Hkl Fou Sho Ana
© © 1 1, 1| 6 4 © 0| 3| 1| 6 1 1 o o o

I Lambdal Lambda2 Ratio Bkpos Wdt Cthm muR  AsyLim Rpolarz 2nd-muR |-> Patt# 1
1.540560 1.544390 0.49000 | 30.000 |10.0000||1.0000 0©0.0000 50.00 0.0000 0.0000
!
INCY| Eps | R_at R_an R_pr R _gl Thmin Step Thmax PSD Sent@
9 |[0.10 | 0.50 ©.50 ©0.50 0.50 20.0000 0.040000 135.0000 ©0.000 0.000

Job: O=rtg 1=neutron

Npr: profilova funkce, 5 = PseudoVoigtova funkce

Nph: pocet fazi

Nba: typ upfesnéni pozadi, -5 = Ceby$ovy polynomy

Aut: 1 = automatické nastaveni ¢isel parametr(

Pcr: 1 = soubor *.pcr je prepsan s novymi upfrenénymi parametry

Prf: format vystupniho souboru s namérenymi a vypoctenymi daty, 3 = typ vhodny pro GetControl
Ins: format vstupniho souboru dat

Lambdal, 2, ratio: vinova délka zareni pro Ko, a Ko, @ pomeér jejich intenzit (obvykle 0.5)
Cthm,Rpolarz: parametry pro Lp-faktor

R_at, R_an, R_pr, R_gl: relaxa¢ni faktory = ndsobek opravy parametr( pfi upfesnovani — mensi hodnota mize
stabilizovat nestabilni upresfiovani

NCY: pocet cykll pfi jednom béhu upresniovani 10



FullProf — soubor *.pcr — instrumentalni parametry Difrakce

0 INumber of refined parameters

Zero Code SyCos Code | SySin Code Lambda Code MORE ->Patt# 1
0.00000 0.0 | 0.00000 1.0 |0.00000 0.0 0.000000 0.00 ©

Background coefficients/codes for Pattern#t 1 (Chebychev polynomials) up to 24 coefficients)
10.000 0.000 0.000 0.000 0.000 0.000
1.00 1.00 1.00 1.00 1.00 1.00
0.000 0.000 0.000 0.000 0.000 0.000
0.00 0.00 0.00 0.00 0.00 0.00

Pocet upfesnovnych parametrd. Pfi nastaveni Aut = 1 se také nastavi automaticky
Zero: chyba nuly 26

Disp: rozcentrovani vzorku
Pozadi: koeficienty polynomu

11



FullProf — soubor *.pcr — kédovani parametrl Difrakce

Iterace — vypocCet opravy parametru:
Nova hodnota = Pfedchozi_hodnota + Vypoétena Oprava x Nasobek parametru x Relaxacni_faktor

R_at — relaxacni faktor pro atomové parametry

R_an —relaxacni faktor pro anizotropni teplotni faktory
R_pr —relaxacni faktor pro profilové parametry

R_gl —relaxacni faktor pro instrumentalni parametry

Kod parametru: Cislo_parametru x 10 + nasobek parametru
71.0 = 7.parametr nasobeny 1.0

Svazani 2 parametru €.7: ma-li byt napf. poloha y 2x vétsi nez poloha x, tj. y = 2x :
pouzijeme kdéd(x) = 70.5, kod(y) = 71.0

12



Rietveldova analyza - FullProf Difrakce

I Data for PHASE number: 1

(TbSr)Co03_Pbnm

!
INat

==> Current R_Bragg for Pattern# 1:

Nvk Npr More

5

0

In Fin N_t Spc /Codes

Dis Ang Prl Pr2 Pr3 Jbt Irf Isy Str Furth ATZ
5| © ©0.00.01.0 0o © o0 o 4.000| ©
]
Pbnm <--Space group symbol
IAtom |Typ X Y y4 Biso Occ
Tb TB+3 0.98000 0.06000 ©0.25000 0.80000 ©.25000 | ©
0.00 0.00 0.00 0.00 0.00
Sr SR+2 0.98000 0.06000 ©0.25000 0©0.80000 ©.25000 | ©
0.00 0.00 0.00 0.00 0.00
Co CO+3 0.50000 0.00000 ©0.00000 0.20000 ©.50000 ©
0.00 0.00 0.00 0.00 0.00
01 0-1 0.09000 0.46000 0.25000 0©0.80000 ©.50000 ©
0.00 0.00 0.00 0.00 0.00
02 0-1 -0.30000 0.30000 0.06000 0©0.80000 1.00000 ©
0.00 0.00 0.00 0.00 0.00

Nat: pocet atomu
ATZ: pro vypoCet pomeéru fazi (Z: poCet vzorcovych jednotek, M: molarni hmota)

» ATZ =Z — molarni poméry, ATZ = MxZ — hmotnostni poméry

0

0

0

0

0

0

Symbol prostorové grupy s mezerami mezi symboly pro jednotlivé krystalové sméry
Typ: Nazev atomu, oxidacni Cislo — jen obvykla oxidacni Cisla, pro anionty vzdy -1.

Biso: koeficient teplotniho faktoru
Occ: Obsazeni_polohy (0-1) x ¢etnost_polohy / Eetnost_grupy

13



Rietveldova analyza - FullProf Difrakce

e > Profile Parameters for Pattern # 1

Scale Shapel Bov Strl Str2 Str3  Strain-Model
0.10000E-03 || ©0.80000 | ©.00000 ©0.00000 ©.00000 ©.00000 0
0.00000 0.000 0.000 0.000 0.000 0.000
U Vv W X Y GauSiz LorSiz Size-Model
0.000000 ©0.000000 0©0.010000 | 0.000000 ©.000000 ©0.000000 ©.000000 0
0.000 0.000 0.000 0.000 0.000 0.000 0.000
a b C alpha beta gamma #Cell Info

5.200000 5.400000 7.430000 90.000000 90.000000 90.000000
0.00000 0.00000 0.00000 0.00000 0.00000 0.00000

I Prefl Pref2 Asyl Asy2 Asy3 Asy4
1.00000 0.00000 |0.05000 ©0.00000 |0.00000 ©.00000
0.00 0.00 0.00 0.00 0.00 0.00

Scale: Skalovy faktor
Shape: podil Lorentz/Gauss v PseudoVoigtové funkci
U, V, W: parametry polositky FWHM = U tan20 + V tan0 + W
a, b, c, alpha, beta, gamma: mfizkové parametry
kody plati pro odvozené parametry A,B,C,D,E,F
Prefl, 2. preferencni orientace
Asy1, 2: asymetrie piku

14
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