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Title, type of job: Rietveld, Intearated Intensities,

' ! " T | Simulated Annealing, ...
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> e |

Date: |02/02/2015

= }
‘h rew 3eneral Information

Title

|2 Bank LaBE Powgen 2015-4; Profile Back to back exponential

Calculations

* Refinement/Calculation of a Powder Diffraction Prafile

(" Refinement on Single Crystal Data # Integrated Intensity Data

" Simulated Annealing O ptimization ([ntegrated [ntensities)

[ Optimize calculations according to the particular options used in this Job
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Profiles: 0 |Phases: 0
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FullProf

== ~
i~ Information ! )
Title, type of job: Rietveld, Intearated Intensities, General I
( Simulated Annealing. ... !
| geometry, user-given scattering factors ...
Patterns Information
Information
Pattern: 1/1 Weight:| 0.5000 @ mm— Data file/Peak shapé =

Since

there are 2 histograms ..o | =
] | Xl | /l Excluded Regions .

Initial Previous

User Scatt. Factors

%
=
-
=
~
=

Format

T« Profile Data Information: Pattern 1 [

Data File / Format I Refinement / Simulation | Pattem Calculation/Peak Shape |

| 4 — 2
Add Del Nest Last Geometry/IRF [ g '
=i

Data File: IPG 3_22044-2 dat

This is often buggy, avoid putting full pat

D14/D2B (0ld Format)
D14/D2B/3T72/G42
D1B (0Old Format)
D1B/D20

D4/D20L
DMC/HRPD (P.5.1.)

h Browse...

" Free Format (2thetal, step, 2ThetaF) ¢ Variable Time X-rap Data

" Two Axis Instrument, G41 & XY SIGMA [XYDATA) _
" GSAS Format " X'Celerator (PANalytical)
" Socabim Software " 1515 multi-bank normalized

" Synchroton (Brookhaven)
" Synchroton (DBWS Software)

0K




T Profile Data Information: Pattern 1

Mata Fil= ! Farmaat < Befinement / Simulation | Pattern Calculation/Peak Shape |

Sirnulation / Befinement Data

" ®-Hay " Pattern Calculation [#-F ay)

" Meutron - Cw [Nuclear and Magnetic) (" Pattern Calculation [Meutran - T
* Meutron - T.0.F [Nuclear and Magnetic) " Pattern Calculation [Meutron - T.0.F.)
W avelength

Cu ~| A& | 1540880 A | 1544330 (7,753 05000

1] Cancel
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o Profile Data Information: Pattern 1

Data File / Format | Refinement / Simulation  Pattem Caleulation/Peak Shape |

— Peak Shape

T.0.F. p*oigt * B-t-B exponenhal ;I €% Codefil SHP € Global SHP

— Scattering Varnable

" 2Theta & T.0F. [microseconds| " Energy [ke¥]

—Range

TOF_mir: I 1.0000 TOF _ma; I 150.0000 Step:l 0.0z200

Fange of calculation of a single reflection in units of PwHM: I 80000

Incident beamn angle at zample surface [2): I 0.000

OF. | Canizel |
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|nformation

I
(g
&4

Tithe, type of job: Rietveld, Integrated Intenzities,

! ! General
Simulated Annealing, ...

Patternz

i

{' ~ FullProf
i ‘ - PCR.
E‘ 11‘ || Edjti Patterns Information

geometry, user-given scattenng factors

ﬂ | Type of Patterns, profile, background, diffraction

|nformation

f .
(- J_:1:_1"'| Patterr: 141 Weight: | 0.5000 Data fle/Peak shape
e ||

2 __*‘_—_ Background Type

Background Information

N B ackground tMode

%)

Copyright 2] 2002-2005. JGP - JRC B-Coefficients polunomial function

12-Coefficients polynomial function Origin of the polynarnial BDEIDEI,DDIJ@_

Debye-like [1 2-coeff. ]+ polynomial functions [B-coeff]

Fourier Filtering Mumber of points takern for Fourier Filker: | 0 goog E

~
~
" 12-Coefficients Fourier-cogine zeries
~
" Background File transformed by 4-coefficients expression
Srowse.|

(" Linear Interpalation bebween a set backaground points with refinable heights

" |nterpolation by cubic splines

] Cancel
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[r.-w] AR \.‘. L .
YO w & 8@ Wb aEes
Informatian
Title, type of job: Rietveld, Integrated Intensities, Berer
Simulated dnnealing, ...
Type of Patterns, profile, background, diffraction
geametry, uzer-given scattering factars .

~ FullProf |
ﬁ ' L.:’CRro 'nﬂ‘ﬁj
ﬁ“ 11‘ || Ed.,.ti Patterns Information

Information

Patterr: 141 Wwieight: | 0.5000 Data file/Peak shape
Background Type
‘ ‘ - ‘ X ‘ ‘ ‘ Excluded Regions

Geomety A RF

I mitial Previous Add Del M ext Last

Copyright (] 2002-2005. | % Pattern Diffraction Geometry Information: Pattern 1

Diffraction Geometm

|B ragg-Brentano or Debye-Schemer Geomety

IRF l Corections ]

Instrurmental Resolution Function

" MNone

. Hi= W BV B4, FWHM = |JU,tan® 6+ ¥, tan 8+ ¥,
HI :.X:tana‘f'.'(’”'{COSB"'Z! 77:.77!"';{!28"'}:[29]2

~ H2 = (77, tan &+ ) tan & +I¥,
H, =(X,26+7),20+Z,

- Hi = (T 26+17)28 +TF,
H,=(X,26+1),20+Z,

o T.0.F. poigt ® B-to-b exponentials [or * lkeda-Carpenter)

¢ List of 26, H4(28), H,(26)

3

Mame of IRF file:

|ZD1 5&_HRE0bZ. irf Browse... o

/ This is often buggy, avoid putting full path here. The irf file
/ Should be in tf|1e working directory

Cancel




T Editor of PCR Files o= =]
File Editor Tools Templates Help Exit

JY0bm s s® WEEROE RS 0 X

| nformation

Title, type of job: Rietveld, Integrated Intenzities, Bl
Simulated Annealing, ...

[ Tupe of Patternz, profile. background. diffraction
i | geometry, user-given scattering factors ...

Patterns Information

FullProf
. PCR.

Information

Patterr: 141 Wwigight:| 0.5000 Data file/Peak shape

Background Type |
17 21 25 29 55 | | [ | | X | | | Excluded Regions |
Iritial Previous &dd Dl Mext Last GeometryARF |

Copyright [c] 2002-20085. JGP - JRC |zer Scatt. Factors

User given Scattering Sets: Pattern 1

Since the sample has a different isotope,

the scattering length needs to be entered.
v &nalytical Function / DF D' + internal exponential expansion coefficients |—15

Total Murnber of Scattering 5 ets: 1

Syrnbal 0f /b Df* &a1/44 B1/a A2/B B2/b A3/C
E 0.66500

[ Tabulated Farm Factors i E

Syrnbal Dr Df* Sin_T/L

Cancel
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A0S 2 2P| by 055 " "y |

0

Help Exit

Ei& Inh

) @ X

i~ Information

Title, type of job: Rietveld, Integrated Intensities,

|
ﬂ . PCR

FullProf |

Simulated Annealing, ...

Type of Patterns, profile, background, diffraction
geometry, user-given scattering factors ...

Phase name, type of calculations [JBT), ATZ,
contribution to pattems, symmetry, ...

‘\W‘Tﬂ.lh

General
Pattems

] “ Editor

Copyright () 2002-2005. JGP - JRC

;Cr:\Ursers\VBaH\Dbcuments\SN'S\powgenB

Phase Information: Phase 1

General Information on Phases -

Name of Phase : INIST BE0B LaBE

Calculation: |Struclural Model (Rietveld Method)

Coefficient to calculate the weight
percentage of the Phase:

0.00

" Calculated automatically  © Provide

Contribution to Patterns
Symmetry

Contribution to pattemns, preferred
orientation direction, reflection list, ...

Space Group symbol/number, symmetry
operators, basis functions, etc

1 4 4
& 4
| . |

Initial

Previous

Pattern Contribution Information for Phase 1

Pattern 1 I‘m"'_'r- 4] Pattem 5 | Pattem 6 | Pattem 7 |
[V Curent Phase contributes ta the pattern _

Type of Pattern

" X-Ray " Pattern Calculation [X-Ray)

" Neutron [Constant Wavelength]

Bucieaiaod Hegnstic ¢ Pattem Calculation (Neutron - T.0.F.)

% Neutron (T.0.F)
Nuclear and Magnetic

(" Pattern Calculation (Neutron - Constant Wavelength)

-~ Peak Shape
T.0.F. pVoigt * B--B exponentials _
(& Codéfil shn C Glot
Intensities

Reflection list: lAutomaticaIly generated from the Space Group symbol

[™ Use special control of parameters for peak overlap, rejected reflections for current phase

Brindley coefficient: [ 0.0000

Factor for excluding reflections [ | < Factor * Sigmafl) J:

0.0000
0.0000

Weights are divided by reduced Chi*2 of precedent cycle:

oK Cancel




-

Pattern Contribution Information for Phase 1

"Pattern 1 Pattern 2 |<___]__ | |

[v Current Phase contributes ta the pattem

Type of Pattern
" ®-Ray " Pattern Calculation [#-F ay)
" Meutron [Constant W avelength) (" Pattern Calculation [Meutron - Constant 'W avelength)
usles e rizgels " Pattern Calculation [Meutran - T.0.F.]

* Meutron [T.0.F)
Muclear and Maagnetic

Peak Shape The profile fun¢tion has

T.0.F. paigt * BB exponentialy  €@— to be pidg[ed for all histogra ms
{+ {

Intenzities

Reflection list: |.-'-‘-.utu::maticall_l,l aenerated from the Space Group symbal j

| Use special contral of parameters for peak overlap, rejected reflections for cunent phase

Brindley coefficient: | 0.0000

Global weight of the intearated intenzity data ws profile data:; [.0000
Factar for excluding reflections [ | < Factor * Sigmall] ): 00000

Wieights are divided by reduced Chi®2 of precedent cucle: 0.0000

k. Cancel
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Information

Title, type of job: Rietveld, Integrated Intenzitiss, Bearer]
Simulated Annealing. ...

Fu’IPro f [ Type of Patterns, prafile, background, diffraction Pattermns
A geametry, uzel-given scathering factars ...
'i

]
I + | PCR Ph f calculations (JET]. ATZ
. L b k . 5
| Editor il R
|

Phase Information: Phase 1

General Infarmation on Phases

MHame of Phasze : |NIST EEOBE LaBE

Calculation: |Structural FMaodel [Rietveld Method)] j

Coefficient to calculate the weight . .
percentage of the Phase; 0.00 " Caloulated automatically  * Provided by user

Copyright (] 2002-2008. JGP - JRC
Caontribution to patterns, preferred Contribution b Patterns
ChUsers\3ah\Documents\SNS\powgen3 arientation direction, reflection list, ...

Space Group symbol/number, syrmmetry Syrmmetry
operators, basiz functions, etc

Symmetry Information

Space Group Properties

Symmetry Operators: |Generated automatically from the symbal

Spacegroup: |F' m-3m _ Svram. Op. Automatic

Syummetry operators | | |

Laue Clazs: -

Mumber of Symmetiy Operators: 0 E

MHum Surmmetry TR | Mum Syrmmetry MRS
r e
o I
o 1 -

TR=Time reversal associated to symmetiy operator

-

ak. Cancel
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0w A4 WHEBEE %Y e X

Information

Title, type of job: Rietveld, Integrated Intensities, General
Simulated Annealing, ...

Type of Patterns, profile, background, diffraction Patterns
geometry, user-given scattering factors ...

Phase name, type of calculations (JBT), ATZ, Phases
contribution to pattemns, symmetry, ...

y Number of cycles, relaxation factors, access to Refinement I
A1 | patterns and ohases (atoms and orofilel
AU

Tox Refinement Information

Cycles of Refinement: 5 E

=E =]

Stop Criterium of Covergence Relaxation Factors for Shifts
Forced Termination when shifts < | 010 x E.S.D.
Others: None Z| Atomic | 1.00 Anisotropic | 1.00  Profile | 1.00 Global | 1.00

Copyright () 2002-2005. JGP - JRC

Profile Parameters: Phase 1 Pattern1 : e :
[ Bragg R-Factor excluding reflections limiting excluded regions

Factors

Scale Overall B-factor . - = - EE IR
Costomns | T | oo FP frequently resets it to zerd, so ch&tk/per filg 1o lmerlid

Cell Parameters M Prop. Vectors
a b c alpha beta gamma Patteins
Coefficients 4.156830) 4.156830) 4.156830] 90.000 90.000) 90.000) “1 (@i s 20 EN & 2 2
Profile Micro-Structure
FwHM / Shape Parameters  Exponential Decay Parameters | Preferred Orientation ‘ 3
e HKL Shifts Further Parameters
FwHM Parameters Fin Al
Sig_2 Sig_1 Sig_0 21
Coefficients 0.000000) 0.000000) 0.000000) 0.000000)
sli] Ll ‘ i 0K | Cancel

Shape Parameters

Extinc Abs1 Abs2
Coefficients 0.000000) 0.000000) 0.000000|

-

u2 V2 w2 _ Cancel |

Coefficients
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{I"P 2e2 SN % Ci ;
JM0Oblw s WRHBE Y 0 X
Information
Title, type of job: Rietveld, Integrated Intensities, General
Simulated Annealing, ...

Type of Pattemns, profile, background, diffraction Patterns
geometry, user-given scattering factors ...

*. FullProf ,
. PCR M’

[ Phase name, t f calculati
. , type of calculations (JBT), ATZ, Ph.
i ‘I 11 }‘ Editor M ’M’ contribution to patterns, symmetry, ... i
|||| ’}w ‘ ”‘ J Numbel of cycles relaxat[on factors, access to
| l " My A

—

rex Refinement Information { =8

Cycles of Refinement: 5 E
17 21 25 29 33 a7 4 45 Stop Criterium of Covergence Relaxation Factors for Shifts
2009 Forced Temmination when shifts < | 010 »x E.S.D.
Others: None L’ Atomic | 1.00 Anisotropic | 1.00  Profile | 1.00 Global | 1.00

Copyright (c) 2002-2005. JGP - JRC

C:\Users\3ah\Documents\SNS\powgen3\USER-Manual\docu pellechonsoideiing

I Bragg R-Factor excluding reflections limiting excluded regions

Atoms Information: Phase 1

List of Atoms A
Number of Atoms: [ 25 < Phase 1 | ] ] sed | [ [ Ll_'.l
Label Ntyp s Y z B Ocec Therm. Fact. . Hafne Pastichs Atoms Prop. Vectors
Atom # 1 La La 0.0000) 0.0000) 0.0000 0.30000§ 1.0000) [Isotropic Patt
Atom # 2 B B 0.19360) 0.50000) 0.50000)™ 0.30000§ 6.0000 [ Isotropic Refine B_iso I atterns

s R O o gl ] ] (&)

Refine B_aniso
= Profile Micro-Structure

‘ Site multiplicity is not k by fullprsf—
Anisotropic Thermal Factors / Form Factors I e mu Ip ICI y IS no nown y u HKL Shifts Further Parameters

<

B11/F1 B22/F2 craccupancy needs terbeladjusted accordingly.

# I I ik B I B ]
# I I I~ I~ I~ E B
# I I I~ B I~ » I~ Cancel
# I~ I~ I~ I~ B I~ i~
{1 | i »
Special Form Factor

SASH-Type | Matrix = = = N. Coeff. Indices #1 #2 #3 #4 #5 #e |~

# Spherical - Cancel

ph»—n
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|c\FullProf_Suite\Examples\ Code File: Type: Date: 02/02/2015
T Editor of PCR Files == =]
File Editor Tools Templates Help Exlt

EREEEEEE I RIS

Working Directory:

=,

Information ”
Title, type of job: Rietveld, Integrated Intensities, General
N 3 { Simulated Annealing, ...
0 Type of Patterns, profile, backaround, diffraction Eattems
ﬂ ( geometry, user-given scattering factors ...
n‘! Phase name, type of calculations [JBT), ATZ, Phases
l ’( contribution to pattems, symmetry, ..
| ‘[“ “u i Number of cycles, relaxation factors, access to
Il 1, | 1"\ patterns and phases (atoms and profile)
il Pl I o

T External EAPCR Text Editor - [C:\Users\3ah\Documents\SNS\powgen3\USER-Manual\documents for users\FullProf-Backtoback\2Bank-LaB6.... |
File Edit Search

— == I NEH®Q| L B9
20¢9| |COMM 2 Bank LaB6 Powgen 2815-A: Profile Back to back exponential -~

NPATT 2 08 8 <- Flags for patterns (1:refined, 0: excluded) _ |
W PAT  1.000 1.000
*Nph Dum Ias Nre Cry Opt Aut
1 8 8 8 8 08 1
[C:\Users\3ah\Documents\SNS\powgen3\USER-M| [+ Job Mpr Mba Nex Nsc Nor Iwg Ilo Res Ste Uni Cor Anm Int Agaln this is a bug
-4 9 8 ® 1 8 ©® 8 5 8 1 8 8 B8 *->Patt#: 1

-1 9 <] 8 1 <] (<] 8 5 1 5] 8 8 t-> Pattu.'rhe refined flags are

*File names of data{patterns) files

Copyright [c) 2002-2005. JGP - JRC

PG3 22046-14_dat Frequently turned off.
L oTrsofution, e oo Raiernd They need to be set to
* Resolution file for Pattern#t 2

2015A_HR60b4 . irf 1.

tMat Pcr NLI Rpa Sym Sho
8 1 8 86 o8 o
tIpr Ppl Ioc Ls1 Ls2 Ls3 Prf Ins HK1l Fou Ana
e 8 1 e 8 8 1 18 8 8 8 ?*-> Patt#: 1

¢} e 1 [¢] e 8 1 18 8 8 8 *-> Patt#: 2
H

t Bkpos udt Iabscor for Pattern#t 1
30000.000 8.00 2
¢t Bkpos Wdt Iabscor for Pattern#t 2
40000.000 8.00 2
*NCY Eps R_at R_an R_pr R_gl
5 06.18 1.0 1.80 1.060 1.00
H TOF-min {Step> TOF-max -> Patt#: 1
1.00800 0.08200 150.0000
* TOF-min {Step> TOF-max -> Patt#: 2
1.0000 0.6200 150.06000
*
* Additional scattering factors for Pattern#t 1
B 8.66500 0.00000 [§]
* Additional scattering factors for Pattern#t 2
B 8.66500 0.00000 [§] -

|Linel Coll NUM | INS

V2




Tu Editor of PCR Files o= | =]
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AL A L Ci I
ddOHw e WU E M"Y 0 X
Information

Title, type of job: Rietveld, Integrated Intensities,
Simulated Annealing. ..

General
Patterns

| FullProf

T« Refinement Information

Cycles of Refinement: |3 E

Stap Criterium of Covergence

Type of Pattems, profile, background, diffraction
qeametry, user-given scattering factars

[ P ] I‘l

Felaxation Factors for Shifts

010 % ES.D.
Others: Mone £

Forced Temination when shifts <

fitmrnic 100 fimientrenie | 1 00 Profile 1 1 00 Global 11 00

Profile Parameters: Phase 1 Pattern 1
Reflections ordering Bershans
& Ornly at the first eycle
Scale Owerall B-factor
Coefficients 0.10472]w 00000 a
This needs to be repeatedlifor
C Fattern 1 l Pattern 2 ]
Cell Parameters A“ .Sthra \S..
Refinement weighti < b ® alpha be&fa garnma
% Least Squares Coefficients 41568300 41568900 4,156890) 90,000 90,000 90,000
" taximum Likeli
Fu/HM / Shape Parameters  Exponential Decay Parameters | Prefered Onientation .
© Unit weights zilos
FuHM Parameters Fis Al
Reduction Factar of ri Sig_2 Sig_1 Sig U £
Coefficients 0.000ooa)— 0.00000a)— 0.0000o0)— 0000000
4 | 1 3
Shape Parameters
Exting Absl Abs2
Coefficients 0000000 0.000000)— 0.0000oo|— [
-
U2 vz W2 _ Concel |
Coefficients [ [ [
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kﬂ.“; i%R F}ER m @ @ @ 5©) L4 WinPLOTR [CDIFX UMRG6226 Rennes / ILL Grenoble] (o l& =]
L L0 ¢ =

File Plot Options Points Selection Xspace Calculations Rietveld plot options Text External applications Tools

sff] S5 | o8

ples\ Code File: Type: Date: 02/02/2015 Help
. Editor of PCR Files P =\ HE| RQGB| Per 5| O FP [P35 |25 | | e e gem s | Bidg| rme(em| S|
Filte Editor Tools Templates Help Exit
LR e i % & & 55 el 242 BIS ﬁg;}ﬂ lnm ) -
1% A WBEBE NN 0 X aak LaB6 Powgen 2015-A: Profile Back to back exponer
Ly 15 T —T—T—T— — T — T B
Information § =
Title, type of job: Rietveld, Integrated Intensities, General - 13 3
Simulated Annealing, ... "s 1 1 3
Tupe of Pattems, profile, backaround, diffraction Patterns \?_, §
geometry, user-given scattering factors ... &r 90 =
Phase name, type of calculations (JBT), ATZ, Phases = 70 ;
contribution to pattems, symmetry, ... § 3
: . S 50 ; E
Number of cycles, relaration factors, access to = i 3
patterns and phases (atoms and profile) —~— 30 E
Constraints definitions, adding, deleting, Constraints 10 l I l E
modifying... > 3
L LN T A A | | | 3
Fixing range of parameters, distances, angles, Box/Restraints 3
magnetic moments and linear restraints i % N 1 | [ S J
17 21 25 29 33 37 4 45 49 g " I 1 | v =
2009 Output options for patterns and phases: Dutput S O (I e S 0O O R M (- T N R A (=
Reflection lists, Fourier, distances, BVS... 0 1 2 3 4 5
Copyright (c] 2002-2005. JGP - JRC d (/‘f)
C:\Users\3ah\Documents\SNS\po . L 02-02-20° 17:41 NUM
(%] WinPLOTR [CDIFX UMR6226 Rennes / ILL Grenoble]

File Plot Options PointsSelection Xspace Calculations Rietveld plot options Text External applications Tools Help

(@] S| RIQEE| P52 5] BY FP|Per | 33 e | s 2 s ame | B PmePEE|  oos| [ X

2 Bank LaB6 Powgen 2015-A: Profile Back to back exponential

B T
= 7
= 100 E
= 3
n E
\Q' 80 g
.g 600 | E
§ 40 §
=~ 20 “ E
O B v 1 | g
o ) e

1 2 3 4 5 6 8 9 10

d(4)
02-02-2015 [17:41 NUM X = Y=




In TOF there is often high density of reflections at high Q.

If you get an error that you have too many reflection, you might

Need to change some dimensions. The following numbers should

work. If you continue to get this error you might need to exclude parts of the

Low d data.
44 Setting the dimensions of FullProf Arrays ER
b airnum number of data points per pattern | RO0O00 E
M axirurn nurnber of reflections | 20000 E
bd asimurm number of free parameters | 300 E
M axirurn nurnber of reflections contributing to a paint | 2095 E
Fractional size of the windows reserved for wip2k | 0.70000

] | Cancel |




