Fullprof 2-Bank Example

In EAPCR select ‘new’ and then ‘save as’ to start a new experiment file

File Editor Tgols Templates Help Exit
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Infarmation

Title, tvpe of jok: Rietveld, Integrated Intensities, f Caneral
Simulated Annealing. ...

: - Twpe of Patterns. profile. background, diffraction Patterns
) FUI’PrOf | geometny, user-given scattering factors ...
Fhase name. tvpe of calculations (JET). ATZ, Fhases
contribution to pattems, symmetny, ...
Mumber of cycles, relaxation factors, access to Refinemeant
patterns and phases (atoms and profile)
Constraints definitions, adding, deleting, modifying... Constraints
Fixing range of parameters, distances, angles. Box/Festraints
magnetic maments and linear restraints
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In [General] add a title

File Editor Tgols Templates Help Exit

J¥0bW 222 WHEBE N 0 X

Infarmation

Title, tvpe of jok: Rietveld, Integrated Intensities,
Simulated Annealing. ...

Twpe of Patterns. profile. background, diffraction Patterns
geometny, user-given scattering factors ...

Fhase name. tvpe of calculations (JET). ATZ, Fhases
contribution to pattems, symmetny, ...

Mumber of cycles, relaxation factors, access to Refinemeant
patterns and phases (atoms and profile)

Constraints definitions, adding, deleting, modifying... Constraints
Fixing range of parameters, distances, angles. Box/Festraints
magnetic moments and linear restraints

Output options for patterns and phases: Reflection Output
lists, Fourier, distances. BYS...

Copyright () 2002-2005. JGP - JRC

C\pg3comm\2011-B\IPTS-2767\fp_fits\2011B_HR60Hz\LaB6_2banks Profiles: 0  |Phases: 0 12/ 9/2011 |10:43:17

|LaBE MNIST SRM-660D standard

Calculations

e Refinement/Calculation of a Powder Diffraction Profile

(" Refinement on Single Crystal Data / Integrated Intensity Data

(" Simulated Annealing Optimization (Integrated Intensities) Cancel

[ Optimize calculations according to the particular options used in this Job




In [Patterns] hit [*] to add a diffraction data
set in this way:

Infgemation

Pafteen 171 wisight. [ 7000

Exuded Fiagans |

GeametnyiFIF
User Seam Factors

4 4 =E XI k|

Initind Frevious Ada Dal Mt Last

=

Cancal |

Data File / Format - Refinement/ Simulation | Patter Calculation/Peak Shape

Sirmulation / Refinement Data

(" ¥-Ray i~ Pattern Calculation (<-Ray)

" MNeutron - CW (Nuclear and Magnetic)

< eutron - T.0.F (Muclear and Magnetic) >
iy

Wavelength

[cu ~| A4 [ 1540580 %

" Pattern Calculation (Neutron - CW)

" Pattern Calculation (Neutron - T.O.F)

1544330 (15D 05000

aK Cancel

Data File / Format 1 Refinement / Simulation I Pattem Calculstion/Peak Shape

Gl [Pai_msreda

—

Faormat

¢ D1A/DZB (0ld Format)
" DIAD2B/3T2/G42
" D18 (Old Forrmaf)

" D1B/D20

" D4/D20L

(‘

DMCHRFD (P.31)

(" Free Format (2thetal step. 2Thetal)
(7 Twa Axis Instrument, G41
(7 GSAS Format

(" Socahim Software

(" Synchroton (Brookhaven)

(" Synchroton (DBWS Software)

Browse..

@ XN SIGMA PSYDATA)

elerator (PANalytical)

(" ISIS multi-bank normalized

Lo |

Cancel

Data File / Fnrmall Refinement/ Simulation  Pattern Calculation/Peak Shape 1

= Profile Data Infor —

Range
TOF_min:

1.0000

Range of calculation of a single reflection in units of FPWwHMM:

Scattering Wariable
(" ZTheta < @® T.OF [microseconds) >

" Energy (kew)

TOF_max

Incident beam angle at sample surface (2):

150,0000

5.0000
0.000

Step 0.0200

Cancel




In [Patterns] set background:

Infgemistion

Paneen 17

Data fle/Poak shape
Backgmund Typa |
4] 4 - | ! tl Excluded fegans |
sl et Last GeameiniFF
User Sean Facioes

intind Prevaous Add

o, I Cancal |

Infgemistion

Paneen 27

Dista fle/Poak sheno

Uanxgmunnlwn_l__
Jt j_| j ! _‘&J M Excluded Fagians |
Innind Previous Add Dal Met Lmst GeametntRF

User Seam Factors

[~ Background Mod

@ B-Coefficients palynamial function

¢ 12-Coeficients palynomial function < Origin of the polynomial

" Dehye-like (12-coeft)+ polynomial functions (6-coetf)

" 12-Cosfficients Fourier-cosine series
¢ Fourier Filtering Nurnher of points taken for Fourier Filter: ] ggugE
¢ Background File transfarmed by 4-coefficients expression

| Browse.

" Linear Interpolation between a set hackground points with refinable heights

" Interpolation by cubic splines

0K I Cancel

[~ Background Mod

@ B-Coefficients palynamial function

—
" 12-Coefficients polynomial function Origin of the polynomial F0000.000]
—

" Dehye-like (12-coeft)+ polynomial functions (6-coetf)

" 12-Cosfficients Fourier-cosine series
¢ Fourier Filtering Nurnher of points taken for Fourier Filter: ] ggugE
¢ Background File transfarmed by 4-coefficients expression

| Browse.

" Linear Interpolation between a set hackground points with refinable heights

" Interpolation by cubic splines

0K I Cancel




In [Patterns] set the IRF file and scattering factor for 11-B isotope used in this sample:

Patterns.
Difmctan Geomety
Infeematian
[Bragg-Brentana or Detye-Schener Geamatry ~]
Pangen 171 Waight | 1.0000 Diats il Pk sheps o
BF | camections |

Background Type |
PSR instrumintal Fiosohston Funcson

4] 4 = x| 2 bl _ Excluded Fiagions |
infint Previous Add Dal Mt Last GeamatndiRF ™~

M= (U] tan 841 tan 6+ _ FWHM = \JU 10’ 6+ Krn 6+,
User Seam Factors C My =X+ s+ | p=n 4K, 20+ (267
3 3
o, Cancal | H3 = (L, tan 841,) tan 0+,

~ o
i, = (X 20+ Y), 20+ 2,

i Mone

_ H = U204+ 7)20 T,
b OH, =X 2847),20+2,

 List of 28, H,(26), H,(26) < & As above, bt TOF vareis -Spacing () Hodges) >

Name of I=F fila:

T

Browss

ok I Cancel

Taotal Mumber of Scattering Sets 1

[v" Analytical Function/ Df.DI" + intemal exponential expansion coefficients 1
Symbol Df /b Df" Al LA Bl/a A2 /B B2/b A3SC B3/c Ad/D B4 c ks
B 066500 =
|

[ Tabulated Form Factors i} E

Symbaol Df Df* Sin_T/L Yalue

[l »

i Cancel

Don’t forget to keep saving your pcr file every few steps



In [Patterns] hit [*] to second diffraction

data set in same way as first:

Infoemation

Patior 272 Weight [ 10000 Fions SlafFaal g,

Eackgiound Type
W 4 X Jev—
itial Frssous Add Dt Mt Last GeometryFiF
Usar Scaft Factors

ok Cancel

DalaFile {Format  Refinement/ Simulation | Pattern Calculation/Peak Shape

Simulation / Refinement Data.

" *Pay i Pattem Calculafion (X-Ray)

" MNeutron - CW (Nuclear and Magnetic) (" Pattern Calculation (Neutran - CW)
" i .

@ MNeutron - T.OF (Muclear and Magneti i~ Pattem Calculafion (Neutron - T.O.F)
N ——

Wanelength

[UserDefined  »| &4 [ 0000000 A 0.000000 (L1 5 0.0000

Deta File { Formet | R / Simulation | Panem C Peck Shope |

Drate Filer PG 48565 dat Browse,.,

D1ADED (Old Fomned) " Free Format (Zhatal step. ZThatalF) ¢ Wanable Tine X

DIADEBITLG2 © Two Axig Instrurrent G41
GEAS Format
DB/D20 Socabim Software 151 muli-bank nommelized

D4DZ0L

P
P

" DB (0ld Forma)
c

s Synehaoton (Brookhaen)
c

= e B B |

DMOGHAED FS1) Synchioton (DEWS Softwarz)

13 I Cancel

Cancel

Data File / Fnrmaﬂ Refinement/ Simulstion  Fatem Calculation/Peak Shape

Peak Shape

) @]
Scattering variable
(" 2Theta T.OF. (microseconds) (" Energy (keV)

Range
TOF_min: 1.0000 TOF_max: 150.0000 Step 0.0200

Fange of calculation of a single reflection in units of FywHb 8.0000

Incident beam angle at sample surface (%) 0.000

Cancel

Set IRF file and scattering factor for pattern data set in same way as first.



In [Phases] hit [*] to add phase information:

r—General Infarmation on Ph

Narme of Phase :  |LaB6 NIST 6604

operators, basis

14

Initial

Coefficient to calculate the weight
percentage of the Phase!

functions. etc

<

Previous

Calculation IStructura\ Model (Rieteld Method)

0.00 el

Contribution to pattems, prefarred orientation
direction, reflection list,

Space Group symbolnumber, symmetry

=

Calculated automatically @ Provided by user

—
Cantribution to Panernﬂ’

Symmetry

Cancel

Spiace Group Progoins

Symmetny Dpnraloe

Spe

rarn B srymbio]

Symemiiny oporalons l |

Laue Class: [ -

-l
m Op Aulormab

F
Mumber of Symmietry Oparators; I [T E
Mum | Symemetry TR | Mum Symmetry TR| =
1 kv ] 2 fwt I
3 I-n_y_-) T 4 fewe T
5 |y, n I & |wex 1~

TR=Tumnn rinvursal as

-

scitiod 1o symimedry oparalon

Penen 1 | Petoen? | |

[« Cument Phase conibutes o the patem

Type ol Patem

i HeRey ™ Patem Caleuaban (-Fey)

¢ Nowran (Canstam Wawvalangth) ( Petnm Calodatan (Nowron - Canstent Wenslengt)
. —~ (" Pemem Caleufatan (Newron - T.0F)
Lucieas and s

Peck Shape

[T OF pvinio= B+B avponanals (o ve o J Had: -]
& o4

Irbenstes

Fataction kst : g the Spece p | fod |

[~ Usa spacini contol of parmaters for paak ovariag, iejacted raiactans for cuman phace

Brndey coetoent | 00000

Faoar for excheding reflections [ | « Facar * Sigmall ). [T
Weights are diided by o Chi=2 of . 00000

Prmem1 Fatem 2 | |

[ Cummnt Phaso conrbutes io ho pafiom

Typa af Fazom
sk " Pamam Calculntion (4
( Mautron (Canstsnt Wewvelengh) 1 Pemam Calculation

(" Pomem Caloulation Neutran - T.0F)
& Heution (TOF)

Interghes

I~ Use special comeol of perometers for pesk overlap. rejected reflections for curren phose

Brndiey cosficiens | 00000

Gabinl weight of ihe infeqrated imensity dain s protle dain: 0000
Factor for exchuding reflections [ | < Factor * Sqgmaff) ] w000
Waights are dividad by raduced Chi=3 of p | taoo

[ on Cancal




In [Refinement] enter phase-1 atoms info:

Cycles of Felnement |

Siop Crtanum o Covarganca

Frorced Termination whin shifts < a1 = ESD

Fualmmnon Eacices ior Shite

Othars: Hana

Flaflackirs ardanng
 Crdy atthe drstoycle " Enchcyca
Pt | | Panem 2| |

Fednamast woightng modn!

® Losst Squanes Backguund |
strumental
 UnitWisghes

Fieducsicn dnctar af numbar il datn poimts

" Mmimum Likilibacd

[~ Brmgo FeFacior sxciucing reflecicns kmAang excluded 1egons

| Phase 1 | |

Mams

Fanems

=1 -
Profle

HEL Shifis

= Marie [0S0 anieavapic [ 050 Frofle [ 050 Gebel [ 08

Furtar Pamaneid

| oK . Cancel |

List of Atoms

Label Mty % v z B Occ Therm. Fact\,
Atom # 1 La La .00 n.o00af n.oooaf— 0.50000 {1.0000) ™ [isatrapic )
Atom # 2 B11 B 019300 0.s0000f 0.s0000f 0.s0000f 60000 |Isatropic
4 ‘ e 1 I | »
Anisotropic Thermal Factors / Form Factors
B11/F1 B22/F2 B33/F3 B12/F4 B13/F5 B23/FB F?
# [ B [ B [ I B
# I B I B [ I B
# [ B [ B [ I B
# I B I B [ ™ B
< | 1 I )
Special Form Factor
SASH-Type Ifatrix j=1 =2 =3 M. Coeff Indices #1 #2 #3 #4 #5 #6
# Spherical
Spherical
Spherical
4 1 >

Refine Positions
Refine B_iso
Refine B_aniso
Fix All




In [Refinement] enter profile info for both patterns:

Cyches of Fisbnoment T
£a0p Criwoum of Covergence Findanmsion Faciors for Sivis
Feecad Tomiraticn whan shita < [ 010 x ESD
Cohes: Thoow - ssomic [ 050 ansovops | 050 Fyosis | 05
Funbcaans crduredg
@ Oy ot the st Cycle ™ Enchoyce [~ Brogg F-Facior axciudng refacions kmang evchidy
Param 1 | Pasem 2| | | Fhasa 1 |
[ e n——
i Lmast Squares _ Backgioud |
 Messimm Likobhood Instramaneal
[~ UntWinighes | Miro-Sruce |
Furhar Farsmatars
Fisthestion Inetur o ey of cloe sty o]

= o\

Faclors

‘ VSca\e N Overall B-factor ‘

| Caeflicients \  oiooooE-02fv ) 0.0000]

Cell Parameters

Profile Paramete na

\ 7= [ o [ o T 1 abe [ [ b= ]

gamrma \

\ Coefficients \ \ MEEBHDU— | 4IEEEED|I— \ MSEBH[IV_ \ 90 unu\r | aunuup_ \ [Tl uuw
FWHN | Shape Parameters Exponential Decay Parameters | Frefened Orientation | Boiing Al
FWHMM Parameters Ei Al
[ Sig_2 [ ] Sig_ [ ] Sig_0 [ ] 21
Cosfficients | nuunuun\y‘ \ nnuunun\y‘ \ unuunuup_ \ uununuu"—
4| 1 | 3
Shape Parameters
[ [ Extinc [ Abs [ Abs? [ ] [
[ Cosficiens | 0.000000] | 0.020000] | 0.00po0o]” | I~
-
| | vz [ ve [ w | _cancel|
| cosfiisiens | Bl ] =

Factars

Scale N Owerall Bfactor ‘
0.10000E-02[ J 00000

| Coefficients ‘

Cell Parameters

Profile Param:

/
| = [ & 1[ e [ i [] b= []

gamma\

[ Coeflicients — §_ 4.156830] | 4156890] | 4156890 | 90.000[ | 90.000] | 50.000)
FWHM { Shape Parameters  Exponential Decay Paramters | Preferred Orientation Euing Al
FWHM Parameters el
[ Sig_2 [ ] Sig_1 [ ] Sig_0 [ ] z1 [
Coefiicients | uununun\r | uununun\r | ulununun\r | EIEI[IEI[IEI[IU—
« | 1 | 3
Shape Paramsters
[ [ Extinc [ ] Abst [ ] Abs? [ ] [
| Coeflivients | 0.000000] | 0.020000] | 0.000000] | ™
-
\ | vz [ v [ w2 \ _Canesl |
| Coeflicients | ] ] ™




Then proceed with refinement as per usual:
Refine parameters such as background, lattice, atomic, profile (sig-2 & gam-1), absorption
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