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1. Introduction

1.1. Main Program Features

LaboTex sofivare is aWindows 2000/XR2003 tool for canplex and detailed analysis of
crystallographic textures. This udeiendly progam enables you to conduct a varidifferent
calculations andyraphic analyse of Orientation Distribution Function (ODF), Pole Figures
(PFs)and Inverse Pole Figures (IPFs). The main LaboTex features include:

1 ODF calculation by ADC method with the ghost correction

1 ODF free from truncation errors of the seyies

1 ODF calculation usingoth types of experimental data: pole figures setd of indvidual
orientations

1 ODF, PF and IPF dataeasured, calculated and presdntea wide range of grid cells
from radial angle 1.0 to 10 degrees withackground and defocusjrcorrection;

1 texture analysis of all types of sample symmetry

1 afiber texure analysis

1 atexture analysis for materials of all typedlud crystal lattice symmetry

1 2D and 3D graphic presentation of ODFs , PFs and IPFs

1 simple online identification of the orientations, giving its parameters in Euler angles and
Miller indices

9 creation of additional poledures and inverse pole figures;

1 creation of misorientation histograms

1 creation of model ODF on the base of model functions (Gaossntz)

1 compaisons of ODFs and PFs (up to 12)

1 diagrams fotheskeleton lines (alpha fé, beta fiber etc,)

1 anonline qualitativetexture analysis

1 atexture database

1 aquantitative texture analysithevolume fraction of texture components dgnodel
functionand integration in the Euler space;

1 ODF transformations (frame rotations, stallites rotation models)

1 ODFs logical functions (sum, union efc.)

1 transformatios of ODF toaset of single orientations

9 input data in more than 30 data formats

1 rotations and symmetrizations of experimental pole figures

1 plotting graphics ormorno and colour printers
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1 passing graphical objects ¢ther Windows applications via tiskpboardor creatingmage
files inthe*.BMP or*.TIF format

1 exporing ODF and pole figures to the ASCII format;

1 easymanagement dhedata and resultsy collectingin symmetries, projects, samples and
jobs

1.2.LaboTex - Rangeof Applicability

LaboTex is a versatile piece of software which can be used to handle: crystallographic textures
of materials such as metals and alloys, ceramics and composites, remtooss and
supeconductors, polymers and rocks.

All these materials can be:
1 of all types otthesample symmetry :

1) orthorhombic,
2) monoclinic,
3) triclinic,

4) axial,

1 of all types ofthecrystal lattice symmetry :

1) triclinic (symmetries afteé8choenflies: @),
2) monoclinic, (©),

3) orthorhombic (B,

4) trigonal (B, G3),

5) tetragonal (B Ca),

6) hexagonal (§GCs),

7) cubic (O, T).

1.3. Representation of Orientations by Euler Angles.

Crystal orientation is commonly described by three Euler angles. The three Euler angles

( 1,F , 2) are defined in the space of -@p for j1, 0- p for F and 0- 2p for j 2. The

orientation is described by thmetation that transforsmmasamplefixed coordinate system into a

crystd-fixed coordinate system of erystallite. The aientation canbe described by three

counter clockwise partial rotations:

(a) the crystal coordinate sgm is rotated byj 1 angle around Z axis of the sample
coordinate system,

(b) then it is rotatedby F angle around X axis (ia new position) of the crystal coordinate
system,

(c) Finallyitis rotatedby | 2 angle around Z axis of the crystal coordinate system



1.4. Crystal and sample coordinate systemd:aboTex Axis and Angles
Convention.

Z

[001]

[010]

v-<

[100]

Figure 1

LaboTex usethefollowing convention of the axior fixing the crystal and sample coordinate
system(Figure 1) :

X,Y,Z axis ae perpendicular to each other.

[100] axis is in XZ plane.

Z axis is paralel to the [001] crystallographic axis

The aystal coordinate system atttk samplecoordinate system should be at the
same order i.e. bothghthanded or both lethanded.

Bunge definition of Euler angles:

PwpNpPR

o

where X,Y,Z - theaxis of the crystal coordinate system,
[100], [010],[001]- thecrystallographic axis.



Theexception ighe hexagonal system for which user may to choose axis convention A or B
(Figure 2) :

[@10)

Figure 2

1.5. ODF definition
The Orientation Distributin Function (ODF) is defined :as

dv

= (@

where :

f(g) - values of ODF;

o(f1, F ) - drientation;

dV - the volume of crystallites with the orientation g in the elemethebrientation space

dg=sinF drdf 1df 2 wheref1, F parefEuler angles;
V -the sample volume.

1.6. Basic ranges of ODF. LaboTex structure code.

LaboTex shows ODF iareduced basic range. The Euler angle space can be ratiieénthe
crystal and sample symmetrieghe undaries of the basic range of ODF in the Euler space
andsymmetry structure code usedLiaboTex are collected in table below:

Symmetry Cubic** Hexagonal| Tetragonal | Trigonal Ortho- | Mono- | Triclinic
rhombic| clinic
(@] T Dg Cs Da4 Cy D3 Cs D)3 C C
LaboTex 7 6 11 | 10 5 4 9 8 3 2 1

structure code

triclinic* (G) | 36 | 360 | 360°| 360° | 36C°| 360 | 360 | 36 | 36C 360 360
f1 | monoclinic* (G)| 18¢ | 18 |18(°| 18(° | 18| 18( |18C | 18 180° 180° 180

orthorhombic*(3) | 90° | 9C° | 90° | 9C° | 90 90 | 9® | 9 ooy oy 9
axial* Sk - - - - - - N - N _
F 90° | 9C° | 9(* | 18| 90 | 18(® | 90 | 18 oy 18 180
fo 9(* |18 | 60° | 6C° | 9O 9r | 120 | 120 18C° 180 360

* - sample symmetry
™ -there are three neimear basic regiosinsidethedescribed region
*** _for anyfangle

The dructure code is intrduced to experimental data files (EPF,POW,PPF...).



1.7. Pole Figures

Theexperimental pole figures are obtained Xiaay and neutron measuremgmiaboTex pole
figures processing comprised the correction ofthe pole figures on account of their
defocusing and background, as wellthe preliminary normalization and the paRility of
different kinds ofsymmetrization. ODF calculation frothe polefigures isone of he main
areas of applications of LaboTexxperimental pole figures are unnormalisedthemeasured
intensities depend othe type of Xray or neutron sourcen thetype of a counterthe
collimating system,the absorption properis of measured material and so on. Therefore
experimental ple figures cannot be comparedth each otherPole figures can be correctly
normalizedonly in the ODF calculation procesBhere are three types oble figures from
point of view of normalizabn, used in LaboTex:

I - unnormalized
il - approximately normalised
iii - precisely normalised.

Pole figures (also max. intensities) frahe experimental pole figures (i and uually have
different intensities thatype iii pole figures. All comparisons between pole figures should be
conductednsidetype iii pole figures Quantitative analysis can deneusingonly normalised
pole figures.

You can find moreletailsin the LaboTex manual:
APol e Figures: Regi st pavdlablefrom aunwebskels:d
www.labosoft.com.pbr www.labotex.com
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1.8. The ODF Calculation

The orientation distributiorfunctions determined usingaboTex are ghost corrected. In
comparison with the method of the ODF reproduction based on Fourier, sbeesesults
obtainedusing Labdex arefree from truncation errors of the seri€@btaining these errdree
resultsis of great importance when verkiggp textures are analyzed. LaboTealculates the
ODF using both types of experimental data:

1 ODF calculation from Pole Figuresingthe ADC method [110]. The algorithm of the
ADC method used ithe program has been verified using a largmber of modealand
experimental data. The results were published in many paperpraogedings (see
ADC Method on www.labosoft.com.pl/adcmethod. LaboTex reproduces the
orientation distribution function witta great precision in a wide range of texture
sharpness (from textures close to the random distribution to those of deformed single
crystals) ODF can be calculated from complete and incomplete pole figures (measured
in an arbitrary range @fradial angle).

1 ODF calculation from a set of individual orientations. The number of individual
orientations may be arbitrary. Individual orientationsaymbe weighted or not.
Individual orientations should be given in Euler angles (degrees or radians are valid).

1.9. Definitions of fiterror in ODF calculation

The exture index and definitions of fitr@r RP (controlling the iteration procedure of ODF
calculation) arelefined as

=g (@)
where :
f2- texture index,
f(g)- value of ODF,
g- orientation,
G - orientation space.
_1 N ‘{PFexp}i B {PFcalc}i
RRwy = N ¢ {PF } ‘
i=1 explj

Q0%

where :

RR,,, - relative error fohkl} pole figure,
{PF } - intensity of experimental (corrected and normalized) pole figure in

exp.Jj

point i,

{PFcalc}i - intensity of calculatedgde figure in point i,
N - number of measured points on pole figure.
1M
RP= e RRg,
i=

dRP71 absolute change of RP between successive iterations.
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1.10. Qualitative Texture Analysis

The Wentification of the orientation using cursors, givthgir parameters in Euler angles and
Miller indices can be done orhé PF and ODF. Thelentification of the orientation on the
different types of objects (PF and ODF) is poss#iteultaneouslyn the Comparemode The
Comparemode is very important faeducation the interdependence of orientations on PF and
ODF). The values of PFs and OD&se shown in the points chosen by the cursdhe
orientations are optnally collected by users frothe orientation data base. Usean add, edit
and deletethe orientations from the databasehe aientations can be entered @nform of
Miller indices (HKL UVW) or Euler angle§f 1, F ). Tliere is an option tarrite theangles or
indices ofthe orientation directly into the textox visible in the toolbar. Usersan see the
value ofthe intensity for the selected orientatiofhe \alues of ODF or/and PF are displayed
on the stats bar thesums PF value(s) or/and ODF value).

Qualitative analysis is easy and straightforward to conduct. Users select the appropriate objects
and then click 'SORTA window with assorted orientations from database by PF or WiDF
appear. Usersanalso analysehe near (HKL)[UVW] orientations byclicking in the selected

points on the pole figure othe ODF projectionNear orientations” can be sorted by PF or
ODF values, Miller indices or distance.

1.11. Modelling of ODF, pole fgures and invers pole figures

An ODF model can be easily created using LaboTex.
In order to do that,ser shouldselectonly:

1 Crystal Symmetry;

1 Sample Symmetry:

1 Grid cells for output ODF.

Thenone or more components (up to $8puld be selectedror each texture ogponent user
can choose:

1 volume fraction;

1 FWHM for each Euler angle (phil, phi2 and phi);

1 distribution (Gauss or Lorentz).

You can find more detaiis the LaboTex manual:
ALaboTex: Modelling of ODFe Fodgaable i
from our websitevww.labosoft.com.pbr www.labotex.com

1.12. Quantitative Texture Analysis. |- Volume fraction of texture
componentsby integration methods (IM).

LaboTexincludes oHdine quantitative analysis ad volume fraction of texture components.
The volume fraction of each componemn, can be calculatel by integrating over the
appropriate subvolume theorientation space [11] according to:

dv_ 1 s ()

v gz TN (9)dg
where
- dv/Vis the volume fraction of grains with orientatigfi 1, F 2), f
- f(g) is the value of orientation distribution function, amp=dsinF dF df 1df 2

-1, [F 2 ard Euler angles thaarameterizéhe orientation space
1C
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The undamentals focalculating azolume fraction of texture components are:
o LaboTex méestheintegration arountheorientation in the ranges delta chosen by the user
for each Euler angle:
A ( #D f) to (f1+D ),
A ( DFY F+DF)
A (#DB)to (f2+D b),
o Inthe case of exceeditige basic region of ODF space (Euler angles space) LaboTex
continuestheintegration intheequivalent area of the basic region.

The overlapping problem

The overlapping problem appears wlileaintegration ranges (delta) are too wide or wtten
orientations arelosely situatedh the Euler angles spac&he ntegration area of texture
componats can be overlappéd two ways:

i) by overlapping oftheintegration ranges between symmetrically equivalent positiotigeof
component

i) by overlapping oftheintegration ranges betwed#me different components

LaboTexoffersthree different abilities (strategiet solvethe problem of overlapping dhe
integration ranges between symmetrically equivgbesitions of component (case i)

1 "Simple IntegrationT the overlapping region is multipletegratedThe integraton around
any single component the full range of basic region gives (100%minus background)*number
of asymmetrically equivalent position.

1 "SingleCounts in Overlapping Area'the overlapping region is only singlategrated for
thecomponentThe ntegration around any single componenainll range ofthebasic region
gives 100% minus background.

1 "Divide byNumber of Symmetricallfequivalent Position® LaboTex integrates for all
symmetrically equivalent positions of the components with propeghweiquato 1/number of
symmetrically equivalent positions. Integration ardamy single components in a frdinge of
thebasic region give100% minus background.

To solvetheproblem of overlapping of integration ranges betweeiemiht components
LaboTex(case ii)users can
T Adjust the btal percent of overlapping (overlapping volume fractiehjch is displayed in
the Orientations Overlapwindow. Overlapping volume fraction can be limited by diminishing
integration ranges of texture components

1.In"Simple Integrationthe overlapping volume fractiorefers to thesum of overlapping
between different components ahdtween symmetrically equivalent positions of all
overlapped components.

2.In "Singlely Counts in Overlapping Are#fie overlappingvolume fraction refers to theum
overlapping between different components.

3.In "Divide by Number of Symmetricallgquivalent Positionthe overlapping volume
fractionrefers to theexcessive orientation overlaphe ecessive orientation overlap area is
defined in the points whetbe sum of weightss greater than 1. The weightagqual to
1/number othe symmetrically equivalent positionshe excessive ODF value in given point is
equal to the product of the ODF value and sum of weights minus 1. Timee/édaction othe
excessive orientation overlap is the integral of excessive ODF valtlesnrentioned area.
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TAn overlapping volume fraction can be divided among overlapping orientations. This option
causes the division of ODF values from overla@st@mong overlapping orientations:
1. In"Simple Integration” andSinglely Counts in Overlapping Are#fie ODF values irthe
overlapping areas are divided proportionallytenumber otthe symmetrically equivalent
overlap orientations.

2.In "Divide by Numler of SymmetricallyEquivalent Positiontheexcessive ODF values in
the overlapping areas are divided among components proportionally to the weightstaand to
number of symmetrically equivalent overlapping orientations.

You can find more details in the LaboTex manual:
fiDetermination of Volume Fraction of Texture Components
Using LaboTex- Integration Method o
Available from our websitesvww.labosoft.com.pbr www.labotex.com

1.13 Quantitative Texture Analysis. Il - Volume fraction of texture
components by Model Function Methods (MFM)

LaboTex program includessecond method fatetermination othevolume fraction of texture
componentsUserss can fitamodel ODF (described in point 1.11.)adoeal ODFand they select
only thecomponents (up to 10 componerdaagthedistribution (Gauss or Lorentz).
LaboTex fits:

1 volume fraction;

1 FWHM for each Euler angle (phil, phi2 and phi);
Users can also change tiretial volume fraction andhe FWHM paraneters.
Crystal ymmetry, sample gmmetryand gid cells foranoutput ODFare the same as fareal
ODF.

You can find more details in the LaboTex manual:
fi Dtermination of Volume Fraction of Texture Components
Using LaboTex-Model Functions Metho
Available from our websitesvww.labosoft.com.pbr www.labotex.com

1.14. ODFs Comparison

LaboTex offerdhree methods for comparison of ODFs:

1 ODF line sections (cuts} uses define two points in Euler SpacLaboTex shows ODF
intensity alongthe section defied on the basis dhese points. Ussican also choosthe
initial points fromthe orientations databaséy( clicking the'Start Point or 'End Point
button). It is possible to compare up to 12 ODFs

1 Skeleton lines- uses can create a number diagramssuch asalphafiber, betafiber,
gamma fiber etcUsess can choos¢he skeleton lines on the basisthe Euler angle (Phil,
Phi or Phi2) and:

A maximal intensity;

A integral intensity.
Usess canchangethe rangen which LaboTexwill look for the maximal ODFRvalue orwill
conduct thantegration (from +2 to +£20 deg).Useis can make compariserof up to 12
skeleton lines.

1 Misorientation histograms. Usess define the staring point in Eule Space from wich
LaboTex will showthe misorientation diagrams. Misorientations diagrams are calculated
on thebasis of ODFs within theangefrom O to 80 degeescountingfrom the staring point
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(thestaring orientation). LaboTex shovike intensity which is the rdlae intensity, that is
the intensity which relates to the intensity of a random sample (I=l(sample)/I(random
sample)) for the same rangetb& misorientation angle. Usecan make compariserofup
to 12 misorierdtions histograms. Users cahangethe histogran step within the range
from 1 to 10 degrees.

1.15. ODF Transformation

LaboTex calculateanew ODF which is result otransformation otheinitial ODF. The rew
ODF is created imnew job for sample of initial ODH.here are two kindsf trarsformations:

o Frame rotations - uses can rotatea sample framealong any Euler angl&his option is
very importanto seehe ODF for other (different) saple position (for example, teethe
ODF for the perpendicular surface with relatiortitesurfae which was measurggou
should transfornthe initial ODF byPhi=90deg)Usess can createa change sample
symmetry foranew ODF.

o Model rotationsbuilder - (crystalites/planes rotations) firstly, users shduldd arotation
model and save itSecondly, you can choose up to 10 orientatiafighe rotation moddbr
which you set:

A theranges of Euler angle aroutite center otthe orientation (and fothe
symmetricallyequivalent positions);

A thevector "hkl" around which crystalites/planegl be rotated (only these
crystalites/planewhich are included ithe chosen ranggs

A therotation angle;

A therecent oftherotated crystalites/planes (from 0 to 100%).
Finally, usershoosethe rotation model and conduct tB®F transformation.

1.16.0ODFs- logical operations

Logical operatiors are conducted on the bagfdwo ODFs. laboTex creates a né@DF
which isone of

anintersectiorof ODF A and ODF B,

adifferenceof ODF A and ODF B (or BA),

aunionof ODF A and ODF B,

asumof ODF A and ODRB,

anODF difference A or B - anintersection A and B,
aninverted ODHonly for A).

I v > > >

1.17. 2D and 3D Graphics

The program includean on-screen graphic presentation of edéted ODFs, PFs and INVs in
aform of contour levels (isolines) shown in 2dd 3D spaces. 3D objects plottedtioa screen

can beincreased, decreased, shifted, rotated and animated. Up to 100 PFs or INVs can be
presented in one window. In Compare Mdkle objects othe same kind (PFs vs PFs,INVs

vs INVs, or ODFs vs ODF9)r of different kinds (PFs vs ODFs, PFs vs INVs, INVs vs ODFs)

can be shown in two separated windoWseis canusepole figures cuts

18



In order to dahat define thestaring and end points on the pole figure and Labotdk show
you the intensity alonthe selectedsection Thefollowing cutsareavailable:

o ‘'Arc' (intherangefrom O to 360 degrees);
o 'Radial' (in therangefrom O to 90 degrees);
o 'Radial (full)" (in the range®0- 0 - 90 degrees).
Usess can defineagrid for thealpha angle and/agrid for thebeta angle ofhe PF.

1.18. Detailed Manuals (www.labosoft.com.pland www.labotex.com)

You can find more details abouaboTexin ourmanuals:

1) Introduction to LaboTex 3.0

2) Menu Guide td_aboTex

3) Determination of Volume Fraction of Texture Components Using LabeTréggration
Method

4) Determination of Volume Fraction of Texture Components Using LabeModel
Functions Method

5) Nomenclature binverse Pole Figures Use in LaboTex

6) Pole Figures: Registration and Plot Conventions

7) LaboTex:Modelingof ODF, Pole Figures and Inverse Pole Figure

8) Texture Analysis on the Base of the EBSD Data

9) "Device-independent” pole figures for quaative texture analysis (Technigues: PIM and IM
10) Fundamentals 03-D Texture AnalysisSymmetry aspects ofDB textureanalysis

11) Hexagonal Axes: Conventions & Conversions

12) Labdrexi TheTextureAnalysisSoftware- Getting Started

13) LaboTex: Modelling of ODF, Pole Figures and Inverse Pole Figure

14) LaboTex: Skeleton Lines and Misorientation Diagrams

All manuals are available on our websitasw.labosoft.com.pandwww.labotex.com
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1.19 ADC method: Opinions and Applications

|l

"... The strong and weak points of each method are examined showing that the
iterative discrete methods (ADC and WIMV) are beter suited for the
reproduction of the texture function in the present case. In comparing these two
discrete methods, it is evidenced that the ADC method reproduces more accurately
both the experimental and synthetic texture functions over the entire rangef
texture sharpness considered ...F.Caleyo, T.Baudin, M.H.Mathon and R.Penelle
Comparison of several methods for the reproduction of the orientation distribution
function from pole figures in medium to strong textured materiglsr. Phys. J. AP 15
(2001), p8596.

"... A discrete method (called as the Arbitrarily Defined Cells method) was applied

to calculate the ODF. The 3D distribution of orientations of the cellulose
crystalline areas was reconstructed in the space of the Euler angles. Additidlya

the complete pole figures as well as the inverse ones were recalculated. The
presented analysis of the cellulose texture provides more extensive information on

the space organisation of microfibrils than the standard methods..."Olek W.,
Pawlik K., Bonarski J. (2000): Space orientation of the crystalline areas of cellulose.
Proceedings of the International Conference on Wood and Wood Fiber Composites, 13
15 April 2000, Stuttgart, Germany: -3Ib.

"... Direct Methods (WIMV, ADC) With 1 Degree Resolution Are Preferred...",
K.J.Kozaczek,D.S.Kurtz, Quantitative texture analysis of blanket films and
interconnects, Workshop on Texture in Electronic Applications NIST, Gaithersburg,
MD, October 1611, 2000.
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2. Getting started

2.1. System Redgirements

LaboTexruns onMS WindowsOS7,8 or 10platforms.

1.2 Minimal hardware requirements

ComputerPC, Processor PENTIUMV (or compdible) 2 GHz 512MB RAM, 1 GB HD space,
graphic card resolution1024x768, USB port

To use the full version of LaboTeyou need to install the protection k@&ypu will need aJSB port to
do this).

1.3 Recommendechardware requirements

Processorritel Core 2 Duo or thlon 64 X2or higher 10 GB HD space, 4 &RAM, graphic card
resolution 1920x108Q USB port, color lasget orinkjet printer.

If your data are measured in the grid l#ssn 5x5 degreedpublefreedisk spacg20 GB) is
recommended.

2.2. Installation

To install LaboTex:

1. Switch off the computer.

2. Insert theUSB Sentinel/HASRlongle (includes Protect Key & Electronic Media)
USB port.

3. Switchthe computeon.

You have tohave Administrator credentials to complete the installation
procedure!
4. Select drive assigned to USB dongle drive (using Windows Explorer on My Computer

icon).
ExecuteSetup.exdle and clickOK.
5. You will see thedNVelcoméscreen,click Next The Software License Agreement
will be displayed
6. Read the Software License Agreement and diiek to acceptit.
7. Specify a directory tinstall LaboTex (we strongly recommend that yostall

LaboTexin the
default directory to avoiturther possibleonflicts) and click Next

8. Enter thedata forthe main user, institution and serial numb&he serial number
can be founen the  dongle and the License Agreement.

1. Double check if all settings are correct atidk Next If you need to change any thie
settings, click th&ackbutton.

10. Now LaboTex is insta#ddand you are prompted whether or gotu wantto view the
READMEfile. To proceed furtherlick Yes

11. In order to install protect key driver (Sentinel/HASP)from the LaboSoft folder
run "HASP Protect Key Installation * ( d o u b | &ASPIPioteckKey h e i
Installation” file).
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If you experience any problems during the instafaprocess, please contact us via email
office@labosoft.com.pl

2.3. Configuration

The firg time yourun LaboTex, you will need to configure a few options to your fum)pemlze work:
1) From t he maiBEndimebn>u 'sLealbeocTte x6 Opti ons. . .
2) In the TabMiscellaneousheck if the following directories point to the right space on your hard
drive:

A) Temporary Directory

B) Experimental Data Directory (EPF and other)

C) Correction Data Directory (COR
You may change the default setup of the directories by clicking tKee bmtfon.


mailto:office@labosoft.com.pl

3. LaboTex Objects and Object Containers

3.1 Introduction

Pole figures and orientationssthibution functions (ODF) areaboTex objects. Figure 3 shows
a diagram forcreatingobjects, calculation and analyses in LabaTex
Labotex operates six typesalfjects:

No | Denotation Object Types

1 |CPF Corrected Pole Figures

2 |NPF Normalized Pole Figures

3 |RPF Recalculated Pole Figures

4 |APF Additional Pole Figures

5 |INV INVerse Pole figures

6 |ODF Orientation Distribution Functiol

These six types of objects can be stored in thypestof containersPole Figures Container,
Inverse Pole Figures Container adentation Distribution Function container :

No | Container Objects Color
1 |Pole Figures Container CPF, NPF, RPF, APF
2 |Inverse Pole Figures Container INV blue color
3 | Orientation Distribution Function ODF
container

Objects from one container can bely shownin asingle windowat a time Objects from two
containers can be shown simultaneously onlghacomparison mode (double windowsee:
Compare Window ModeTo add or deletan object froma container click the relevatutton
on the object toolbar

Button Objects

HKL CPF,NPF,RPF,APF
XYZ INV

Projection ODF

The number of objects in containers is showithe ldt bottom corner of the window (yellow
for the pole figures container, blue fohe inverse pole figures and green fibie orientation
distribution function container)lhere can only bere projection irthe container of the ODF
objectsat a given timeFor the ODF containethe numbepf objectsindicates the number of 2
D ODF sections.

The figure below shows an example whenRloée Figures Container contains 1 pole figure,
thelnverse Pole Figures @tainer is empty (0 INV object) and tientationDistribution
Function container contairaODF projection which has 132 ODF sections

|1 0 e

Ready
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Objects Creations, Calculations and Analysis
In LaboTex Program

Pole Figures Data

CALCULATED EXPERIVENTAL POLE POWDER POLE PRELIMINARY CORRECTION SINGLE ORIENTATION
CORRECTION FHGURES DATA FIGURES DATA OF EXPERIMENTAL DATA EXPERIMENTAL DATA
DATA (User Format) (User Format) (external to LaboTex) (User Format)
Conversion to Conversion to Conversion to Conversion to
LaboTex Format LaboTex Format LaboTex Format LaboTex Format
Y Y Y
( fiIename.COR| ﬁg')( filename.EPF | Aﬁ?g') (filename.POW | Aﬁslg'D ( filename.PPF |A§g") ( ﬁ|ename_SOR| Aﬁg")
ol
from formula .g
—»
8
\ 4 Y

Method 1 [ Method 2 ] Method 3 [ Method 4

CPF Creation (New Sample)

i ODF to ODF Y
ODF Symme- SOR to ODF
CP trization (New Sample)
JOB:1-9 JOB:1-9

ODF to SOR (file)

i

. Calculation
CPF to ODFNPF,RPFINV Calculation
——— — - - Components
Options : PF symmetrization, P!: Rotation, PF Range, Iteration Model to ODE
JOB:1-9
Transformations
ODF to ODF
INV Logical Function
NP RP ODF x ODF to ODF
100)(010)(001

ODF to Mistorie-
ntation Distr. Calc.

A4 A4

Orientati_on ODF to APE ODE to INV Quantita_tive
] selels Calculation Calculation Analysis
(Qualitative Analysis) (Volume Analysis)

1 l 1 1

Qatiaive || Qeritaive
P @ Arelysis Arelysis
(rtegrationM) | (Ml Fon Mith)

]

Orientations Type DataBase

A

USER Q - LaboTex object type

Figure 3




For the ODF objects only one projectibno or f200 or OF can be stored ia containerat a
given time. To add or delete objeftsm the containers;lick the relevanbutton on the object
toolbar (for the pole figures container ahéinverse pole figures container).

Container Objects Limitation

HKL CPF,NPF,RPF,APF  maximum up to 100 objects

XYZ INV maximum up to 100 objects
Projection ODF Projection maximum up to 360 2D ODF section:

All objects in the container have to be in the same crystal symnagijgcts arragement on
the green can be changed asew default (inLaboTex Options> Edit Menu) or temporarily
for thecurrent session ikdit Menui > Arrangement

To delete all objects in containers it Menu-> Clear All or select thetoolbarbutton J

3.2 LaboTex Objects Types

Pole figures used in LaboTex are of three types ffwmpoint of view of normalization:

i - unnormalised : EPF

ii - approximately normalised : CPF

iii - preciselynormalised: NPF, RPF, and APF
Pole figuredrom theexperiment EPF and CPF have usually different intensities from pole
figures of type iii (NPF, RPF andiPF).
All comparisons between pole figures should be done inside pole figures of type iii.
Quanttative analysis can be conductadingnormalised pole figures.

3.2.1 CPF- Corrected Pole Figures

Experimental pole figures obtained fromrXy or neutrondiffraction are wmormalised i.e.
measuremenintensities depend othe type of the X-ray or neuton source,the type of the
counter,the collimating system,the absorption propertge of measured material and so on.
Therefore experimental pole figures are not comparable between each otadrgites can
be correctly normalizednly during the ODF daulation process

Corrected Pole Figurd€PF) can beorrected (according to background anda®issing)and
only preliminary normalizedto experimental pole figurgsrepared for the ODF calculation.
CPF object should not be uskxnt analysis. CPF obggs contain single pole figures tife hkl
type.

To createCPF objects fronyour experimental filesselectFile->New Sampl@r click on
thetoolbar You can calculate OBfafter creating CPF objects and create other objects.
To display CPF olgcts clickthe CPF buttoron the object toolbarthen click one or more
buttons withthe hkl indices:

|cer wer| Re| oer| 1wy[ 0oF| [31 2] 100]111]211]113]

Note: CPF objects are the same for all jobs.
3.2.2 NPF- Normalized Pole Figures

Normalized Pole Figures arecompletely normalized (durg the ODF calculation process)
experimental pole figures. They azerrectly normalizedcand theycan be compared between
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each otherThey are created aftdre ODF calculation. To displagnNPF object click the NPF
button on the object toolband therclick one or more buttons witihe hkl indices:

opr[wer ReF| apr| hy| 00F L1 92| 100[111]211]113]

Note: If more than one job have beercreated, choosehe relevant job using thejob
buttons (J1,J2 ..) on the object toolbar

3.2.3. RPF - Recalculated Pole Figures

RecatulatedPole Figures are calculated from OBFequivalent to those PFs used as data to
ODF reproduction. They ammpletepole figures.

To display RPF objestlick the RPF button object toolhdhen click one or more buttons
with the hkl indices:

cpr| wek[rer aPF| 1ny| 00F| [31 92| 100]111]211]113]

Note: If more than one job have beercreated, choosehe relevant job using thejob
buttons (J1,J2 ..) on the object toolbar

3.2.4. APF - Additional Pole Figures

Additional Pole Figures arecalculated from the ODF pole figes of HKL types which were
not used for ODF determination APF objects contaia collection ofsingle additional pole
figures. To calculate additional pole figures (AP$8lectCalculation menu> ODF to APFor
click the buttor@l from the toolbar.

For dispaying APF object click the APF button on the object toglb@nclick one or more
buttons withthe hkl indices:

oo o] [ 32 101

Note: If more than one job have beercreated, choosehe relevant job using thejob
buttons (J1,J2 ..) on the object toddar.

3.2.5. INV - INVerse pole figures

INV erse poldigures are calculated fro®@DFs. An inverse poldigures object(INV object)
containsa collection ofsingle inverse pole figusof XYZ types INV objects: (100),(010) and
(001) arealways created aftethe ODF calculation.To calculate other inverse pole figures

(INV) selectCalculation menu>ODF to INVor click the buttorgl onthe toolbarTo display
an INV object click the INV button on the object toolptirenclick one or more buttons with
the XYZ indices:

e e o [ 2] 10 o

Note: If more than one job have beercreated, choosé¢he relevant job using thejob
buttons (J1,J2 ..) on the object toolbar
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3.2.6.0DF- Orientation Distribution Function

OrientationDistribution Function is calculated from experimental pole figures (CPF objects)
by the ADC method or from sets of single orientatiohs.calculate ODF and create ODF
objects open th€alculation menu>CPFto ODF, NPF, RPF, INV Calculation menu>SOR

to ODFor click the buttor@ from the toolbar. The ODF objects a2éD ODF projectionsf 1

f 210J and F. To displayan ODF object click ODF button on the object toolldhenclick the
button withthe ODF projection:

o e 722 1| ] o

Note: If more than one job have beercreated, choosehe relevant job using thejob
buttons (J1,J2 ..) on tle object toolbar.

3.3. Example CPF, NPF, RPF objects

In the example below

CPFi experimenta{111} pole figure (incomplete pole figure).

ODF - calculated for symmetrization : triclinic to orthorhombic.
NPFi normalized{111} pole figure.

RPF- recalculated from ODFEL11} pole figure (complete pole figure).

- —_ 111 T 111 W 111

- ~ .CPF // P - NPF SC————— _\RFPF
/ N \\ yar RN / ( B \\ Levels

/ o . A / 2 o N 4 J \

[ ===\ [ == L’/m 3.0
[ ® [ - / > s 20
| : ' i @ : WID f<> (“*/\ & |t 1.0

t | i | ——

N /RN /R N ey 03
N/ N —7 — / Min=0.212
T = 0 . s Max—4.022

. —eT N - YO 2002/03/22
AL-88a AL-88a AL-88a

In the example below

CPFi experimenta{111} pole figure (incomplete pole figure).

ODF - calculated for symmetrization : triclinic to orthorhombic and rotation of PF&p-deg.
NPFT normalized{111} pole figure.

RPF- recalculated from ODFEL11} pole figure (complete pole figure).

] ] 1 "’\\ 111

/@ \TD
Min=0.030

///(f N \\\ /L U‘\\ / | Max=35.035

QUEEN% QUEENS QUEENS 2002/05/28

Levels

4.7
4.0
3.0
2.4
1.7
1.0
0.4

Jf

7\\ ,f’;
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Experimental pole figuresaluminium- pole figures: CPFs, NPFs, RPFs

RD_
e Ty, 1TO
- “\.CPF

”/,/ //;;;\\ N
& N\

.=

7
\ g

== ==

>

i \\‘»_A// p N \;—/-//
ALUMINIUM o_I ALUMINIUM o I
Levels

11.9
109
99
8.9
8.0
7.0
6.0
44
38
3.1
25
1.9
o 13
x\ i 0.6
Min=0.021

ALUMINIUM o I ALUMINIUM o I ALUMINIUM o_I S
2006/04/13

| oeE |
\\;Q\a//
.

N
\ BN
\ e

P

— =

ALUMINIUM _o_I ALUMINIUM o_I ALUMINIUM o_I

3.4. LaboTex Jobs

When one calculation (job) is already running, satgcnext calculations of ODFs from the
same sample creates new jolbsnore than one job has been created, select the rejebant
using thgob buttons (J1,J2 ..) on the object tool®anew jobis also created whehe ODF
symmetrisation is launched

Job buttons:

i o

Note: The maximal number of jobs is9



4. LaboTex Formats

4.1. EPF file format

*.EPF (ExperimentalPole Figures) files refer to the raw experimental data and their backgrbund.
order to use the EPF iles you will need acorrection file: *. COR or *. POW

The table below provides a detailed description of tHePf data format:

Line No of data | Description Type
inline

1i 2 Arbitrary title Character

3 Remarks for data in line 4

4 1 Structure Code (symmetries after Schoenflies): Integer
- C; (triclinic)

- C, (monoclinic)

- D, (orthorhombic)
- C, (tetragonal)

- D4 (tetragonal)

- T (cubic)

- O (cubic)

- C3 (trigonal)

- D3 (trigonal)

10 - C (hexagonal)
11 - D¢ (hexagonal)

O©CoO~NOODWNPE

4 2 Lattice constant, a (absolute or relative) Real

4 3 Lattice constant, b (absolute or relative) Real

4 4 Lattice constant, ¢ (absolute or relative) Real

4 5 Lattice angle, a in degrees Real

4 6 Lattice angle, b in degrees Real

4 7 Lattice angle, gin degrees Real

5 1 Number of Pole Figures (including background PFs) (N) Integer
6 Remarks for data in line 7 Character
7to 7+N 1 2q Bragg angle in degrees Real
7to 7+N 2 - beginning of polar angle in degrees Real
7to 7+N 3 a. - ending of polar angle in degrees Real
7to 7+N 4 D a step of polar angle in degrees. Permissible value: 1.0, 1.2, 1.25, Real

1.5,2.0,2.5, 3.0,3.75, 5.0, 6.0, 7.5, 10.0.*
7to 7+N 5 bs- - beginning of azimutal angle in degrees (0 or 2.5) Real

Positive values for
pole figures drawn
clockwise or
negative values for
counter-clockwise

7to 7+N 6 be - ending of azimutal angle in degrees Real

Positive values for
pole figures drawn
clockwise or
negative values for
counter-clockwise

7to 7+N 7 Db step of azimutal angle in degrees . Permissible values: 1.0, 1.2, Real
1.25,15, 2.0, 2.5, 3.0, 3.75, 5.0, 6.0, 7.5, 10.0. for textured pole Positive values for
figures, and the same values or multiplicity of above-mentioned values | pole figures drawn
for background PFs clockwise or

negative values for
counter-clockwise

7to 7+N 8 Index - must be 0 Real
7to 7+N 9 Index h of hkl pole figure Integer
7to 7+N 10 Index k of hkl pole figure Integer
7to 7+N 11 Index | of hkl pole figure Integer
7to 7+N 12 Type of Data (1-Pole Figure, 0-Background) Integer
7+N+1 Blank line

7+N+2 1t08 Data 1 to 8 (1% Pole Figure) Real
7+N+3 1to8 Data 9 to 16 (1% Pole Figure) Real
7+N+4 to end 1to8 Data for 1% Pole Figure Real

of data for 15 PF

Blank line (separates block of data)

1to8 Data for 2" pole figure Real
Blank line (separates block of data)
1to8 Data for the next PF (up to end followed by blank line) Real

Please note: Real and integer input data must be separated by one or more space signs.

*LaboTex version 2.1.006 and higher allows new grid cell 1.8x1.8,2.25x2.5,3.6x3.6,4.5x4.5 (exceptions: trigonal,hexagonal and
crystal lattice symmetry)

See the specifications below for: EPF Example, COR file format, POW file format , PPF file format , SOR file format.
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4.2. EPF Example

Example of an experimental data fil&ERF - test.epf:

line 1: Test of LaboTex program - ADC method for ODF calculation.

line 2: Sample: FeSi, pole figures: 200 110 112

line 3: Structure Code a b c alfa beta gamma

line 4: 7 1 1 1 90 90 90

line 5:6 number of Pole Figures

line 6: 2theta alf-s alf-e d-alf bet-s bet-e d-bet indx HKL P/B

line 7: 45250 0.0 850 50 00 35.0 50 0 200 1

line 8: 52.050 0.0 850 50 0.0 3550 50 O 110 1

line 9: 77.450 0.0 850 50 0.0 3550 50 O 112 1

line 10: 48500 0.0 85.0 50 0.0 270.0 90.0 0 200 O

line 11: 70.000 0.0 850 50 0.0 2700 900 0 110 O

line 12: 80.000 0.0 850 50 0.0 2700 900 0 112 0

line 13:

line 14: 172763. 172763. 172763. 172763. 172763. 172763. 172763. 172763.
line 15: 172763. 172763. 172763. 172763. 172763. 172763. 172763. 172763.
line 16: 172763. 172763. 172763. 172763. 172763. 172763. 172763. 172763.
... (line 17-172)

line 173: 12871. 15208. 15536. 13571. 10464. 7874. 6977. 7874.

line 174: 10464. 13571. 15536. 15208. 12871. 9947. 7753. 6885.

line 175:  7512. 9977. 15302. 23949. 32907. 36331. 32369. 25152.
line 176:

line 177: 12319. 12319. 12319. 12319. 12319. 12319. 12319. 12319.
line 178: 12319. 12319. 12319. 12319. 12319. 12319. 12319. 12319.
line 179: 12319. 12319. 12319. 12319. 12319. 12319. 12319. 12319.
... (line 180-335)

line 336: 11977. 13260. 15924. 19655. 23043. 23659. 22398. 23659.
line 337: 23043. 19655. 15924. 13260. 11977. 12233. 14581. 19084.
line 338: 24630. 30445. 36111. 40462. 38757. 30857. 21645. 15090.
line 339:

line 340: 142442, 142442. 142442. 142442. 142442. 142442. 142442, 142442.
line 341: 142442, 142442. 142442, 142442. 142442. 142442. 142442. 142442,
line 342: 142442, 142442. 142442. 142442. 142442. 142442, 142442. 142442.
... (line 343-498)

line 499: 19467. 17249. 16302. 15782. 15387. 15200. 15068. 15200.
line 500: 15387. 15782. 16302. 17249. 19467. 22203. 22229. 18484.
line 501: 13296. 9168. 7555. 7739. 8997. 11247. 13362. 14321.

line 502:

line503: 830. 792. 679. 717. 830. 792. 679. 717.

line 504: 822. 784. 672. 710. 814. 777. 666. 703.

line 505: 806. 769. 659. 696. 798. 762. 653. 689.

... (line 506-508)

line 509: 519.  495. 424.  448.  441. 421. 361. 381.

line 510: 362. 346. 296. 313. 287. 274. 235. 248.

line 511: 220. 210. 180. 190. 164. 157. 134. 142.

line 512:

line 513: 2258. 2156. 1848. 1951. 2258. 2156. 1848. 1951.

line 514: 2258. 2156. 1848. 1951. 2236. 2134. 1830. 1931.

line 515: 2236. 2134. 1830. 1931. 2236. 2134. 1830. 1931.

... (line 516-518)

line519: 1981. 1891. 1621. 1711. 1851. 1767. 1515. 1599.

line 520: 1637. 1562. 1339. 1413. 1329. 1268. 1087. 1147.

line 521: 922. 880. 754. 796. 330. 315. 270. 285.

line 522:

line 523: 9209. 8791. 7535. 7954. 9209. 8791. 7535. 7954.

line 524: 9118. 8704. 7460. 7875. 9118. 8704. 7460. 7875.

line 525: 9029. 8618. 7387. 7798. 8941. 8535. 7315. 7722.

... (line 526-528)

line 529: 7611. 7265. 6227. 6573. 6977. 6660. 5708. 6025.

line 530: 5903. 5635. 4830. 5098. 4723. 4508. 3864. 4079.

line 540: 3143. 3000. 2572. 2715. 1246. 1190. 1020. 1076.

See the specifications below for: EPF file format, COR file format , POW file format, PPF file format , SOR file format.



4.3. PPF file format

* PPF (Preliminary CorrectedPole Figures ) files refer to the experimental data after
conducting the background andfdeussing effects corrections using external procedures (not
conducted irLaboTex).

The structure of &.PPF file is identical to *EPF and*.POW except forthe data for the
background of pole figures.

See the specifications below for: EPF file format, COR file formaBOW file format , SOR file format

4.4. SOR file forma

*.SOR (Single Orientation) files refer t@xperimentalsingle orientation set in the LaboTex
format
The table below provides a detailed description.8ORdata format:

Line No of data | Description Type
in line
1-2 Arbitrary title Character
3 Remarks for data in line 4
4 1 Structure Code (symmetries after Schoenflies): Integer

1 - C, (triclinic)

- C, (monoclinic)
- D, (orthorhombic)
- C, (tetragonal)
- D, (tetragonal)
- T (cubic)

- O (cubic)

- C3 (trigonal)

- D3 (trigonal)
10 - C¢ (hexagonal)
11 - Dg (hexagonal)

O©CoOo~NOUhWN

4 2 Lattice constant, a (absolute or relative) Real
4 3 Lattice constant, b (absolute or relative) Real
4 4 Lattice constant, c (absolute or relative) Real
4 5 Lattice angle, a in degrees Real
4 6 Lattice angle, b in degrees Real
4 7 Lattice angle, gin degrees Real
4 8 Step for output ODF (grid cells). Permissible values (deg): Real
1.0,1.2,1.25,15, 2.0, 2.5, 3.0, 3.75, 5.0, 6.0, 7.5, 10.0*
4 9 Weight for data (11 present, 01 absent) Integer
4 10 Angle Unit: 07 deg, 117 rad Integer
4 11 Angle Convention: 07 Bunge 11 Roe Integer
5 to the end 1 fa Real
5 to the end 2 F Real
5 to the end 3 f, Real
5 to the end [4] Weight (optionally) (if parameter weight in line 4 is 1) Real

Note: Real and integer input data must be separated in line by one or more spaces.
*LaboTex allows new grid cell from version 21.006: 1.8x1.8,2.25x2.5,3.6x3.6,4.5x4.5 (exceptions: trigonal,hexagonal crystal
lattice symmetry

See the specifications below for: EPF file format, COR file formatow file format , PPF file format.

4.5. POW format

* POW ( POWder pole figures) files refer to the powder sample pole figures measured, if
possible, for a specific sample.

You should measure the pole figures & gowder sample for defocusing correction from the
same material as the "textured samples”. The powder sample is treated-textun@i sample
which helps to identify the absorption curve for defocusing correction.

The structure of. POWfile is idential to *.EPF.

See the specifications below foEPF file format, COR file format, SOR file format , PPF file format.
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4.6. COR format
*.COR (CORrection) files refer to coefficients for the-flacussing effect.
*,COR files contain a set of correction cadefénts for the ddocussing effect.

The table below provides a detailed description 6{OR data format:

Line No of data | Description Type
inline
1i 2 Arbitrary title Character
3 lton a in degrees (polar angle) Real
4 1 {hkl} of first pole figure (three digits number) Real
4 2ton+l correction coefficients for de-focussing effect Real
5 1 {hkl} of second pole figure (three digits number) Real
5 2ton+l correction coefficients for de-focussing effect Real
3+N*2 1 {hkl} (three digits number) N - number of pole figure Real
4+N*2 2ton+l correction coefficients for de-focussing effect Real

Please note: Real and integer input data must be separated by one or more space signs.
See the specifications below for : EPF file format, PP file format, SOR file forma?OW file format.

4.7. Otherdata formats
List of the compatibléaboTex data formats.

All trademarks are the properties of their respective owners and are only used in a descriptive fashion without any
intention to infinge.
(For the updates and the current list of LaboTex compatible file formatens@elabosoft.com.p)

1 'TSV'Single Orientations Files,

o Single orientations data files: *.tean be selected frofile->New Sanple> Choose
Experimental Data

1 'PLF' Queens Univ. PF Format files (4*5deg)corrected pole figures),

o Pole figures data files : *.plf can be selected frbite->New Sample> Choose
Experimental Data

1 'PLF'5*5deg- (corrected pole figures),

o Pole figues data files : *.pltan be selected frofile->New Sample> Choose
Experimental Data

T 'CON'McGill University PF Format files (corrected pole figures),

o Pole figures data files : *.catan be selected frofile->New Sample> Choose
Experimental Data

1 'HKL' HKL - Kawasaki KTEC Format files(corrected pole figures),

o Pole figuredata files : *hkl. can be selected froFile->New Sample> Choose
Experimental Data

7 'hkl" AGH main format,

o Pole figures data files : *.hidan be selected frofile->New Sample> Choose
Experimental Data

o Background pole figures data filesb*hkl can be selected frofile->New Sample>
Choose Experimental Data


http://www.labosoft.com.pl/

|l

(0]

0

(0]

(0]

(0]

Random(powder) pole figures data filesphkl can be selected froffile->New Sample
> Choose Experimental Da

Background random(powder) ledfigures data files:-t.hkl can be selected froFile-
>New Sample> Choose Experimental Data

'xfb' AGH second formatdprrectedpole figures),

Pole figures data files : *.xfb can be selected fréile->New Sample> Choose
Experimental Data

'CTF'HKL Single Orientations Files,

Singleorientations data files: *.CTF can be selected ffila->New Sample> Choose
Experimental Data

'SNG'TSL Single Orientations Files,

Single orientations data fde*.sng can be selexd fromFile->New Sample> Choose
Experimental Data

TXT' HKL Single Orientations Files,

Singleorientations data files: *.txt can be selected filéile->New Sample> Choose
Experimental Data

'UXD' (file version 1) SIEMENS/BRUKER (corrected polegiures, ASCH
files!, GADDS/D-8 Discover XRD). Use only one pole figure in one file. Parameter
" sample" has to contain Miller indices of PF (in triangle brackets) for example: "Ir<111>".

Pole figures data files: *.uxd can be selected fFole->New Sample> Choose
Experimental Data

Please noteConvert the binary files from the GADDS/®Discover XRD to the the
ASCII UXD files using software from Siemens/Bruker (XCH or other).

'UXD' (file version 2)- BRUKER (corrected pole figures, AScfile!, GADDS/D-8
Discover XRD).

Pole figures data files: 8xd can be selected froRile->New Sample> Choose
Experimental Data

Please noteConvert the binary files from the G@¥S/D-8 Discover XRD to thé\SClI
UXD files usingthe software from Bruker (XCH or other).Usaly one pole figure in one
file. The pprameter "_sample" has to contain Miller indices of PF (in triangle bsgcat
example: "lr<111>".

LaboTex can read background files ttve UXD format:
1) mark thedata for background with 'B' letter in indiogfspole figure for examplethe

fi

lename should be111B>cu brut').

FILEVERSION=2

SAMPLE="<111B> cu brut"

SITE='UNIV ..."

USER='LAMBDA'
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2) LaboTex requires one pole figureame UXD file.

Each pole figure and background file has to baseparate file witlthe extensiort. UXD.

For example: sample_100.UXD, sample_100BL.UXD, sample_100BR.UXD, ...

(the filenames which terminate wiBL6or BR6 i n c Ibackheund froethe'left' and 'right’
side of PF. LhoTex average BL and BR values.)

3)You mayuse only BL or BR file

4) Background files ithe UXD formatcan haveonly one background value for one alpha value
For example,fiyou have one pole figur€u-brut_111.UXD you should make 3 files in XRD
software:

a) Cubrut_111.UXD (pole figure data+ parameter sample: _SAMPLE="<111> cu brut")

b) Cubrut_111BL.UXD (left background data + parameter sample: _SAMPLE="<111B> cy brut"
¢) Cubrut_111BR.UXD (right background data+ parameter sample: _SAMPLE="<111B> cu brut")

o Many pole figures irafile (2 cases). Please convert XCH émyotherformaf) to UXD with options:
2Thetalntensity and with one column of intensity valuesuYan input data for azimuthal (KHI) angle in
ranges: 0.€860.0,0.6180.0,0.6890.0 or 00-X degrees (where 0.0<X<=50.0)

A entermanuallythehkl indices in triangldracketgso the UXD file in places wheréhe pole
figure data startGvailable from versio.0.004):

... (header)

_ANODE='CuU'

<111>

; (Data for Range number 1)-<start (data for first pole figure)
_DRIVE="PHI'

_STEPTIME=5.000000

;ilO>

; (Data for Range number 17)-<start (data for second pdigure)
_DRIVE="PHI'

_STEPTIME=5.000000

For thebackground data add 'B’ letterttee hkl indices (for examples111B>). The kackground data in

UXD formatcan haveonly one background value for one alpha/PHI value

You canalso entedefocussing correction data (from version 3.0.004).

Random (powder) pole figures data files: *.UXBn be selectedChoose Defocussing Correction" list.
A (available from version 3.0.006):
enter manually the hkl indices in triangleabkets to the UXD filérom thesecond line inthefile. For
thebackground data please add 'B' lettethiohkl indices (for examples111B>).

;remarks line (first line)
<111>

<111B>

<111B>

<200>

<200B>

<200B>

<311>

<311B>

<311B>
_FILEVERSION=2
_SAMPLE="Copper’



Background data in UXD formaan haveonly one background value for one alpha/PHI vhalue
If your file contains background data wdHabel " RATE_BKG="LaboTexwill

automatially correctyour pole figureln such case do not enter thid indices forthe
backgroundnto your file. You can enter thdefocussing correction data in the same way.
Random (powder) pole figures data files:can be selecteddm File->New Sample> Choose
Defocussing Correctian

1 'UXD'As 'UXD' formats above (SIEMENS/BRUKER file version 1 and @hly with
reversed radial directior@orrected pole figures (ASCtiles).

T 'HKL' Chalk River Neutron Diffr. Data (corrected polgures)

o Pole figures data files: *.tan be selected frofile->New Sample> Choose
Experimental Data

T 'ANA' - EMSE Format files (corrected pole figures)

o Pole figures data files: *.ar@an be selected froffile->New Sample> Choose
Experimental Data

1 'epf - popLA PF Format files (corrected pole figures).

Please noteFiles in popLA format have the same extension as LaboTex files: "EPF".
Select "epf" $§mall capitals!) data format in LaboTex Options for files in popLA format.

o Pole figures data files: *.égan be selected froffile->New Sample> Choose
Experimental Data

T 'RAW'- popLA Format files

o Pole figures data files: *.rasan be selected frofile->New Sample> Choose
Experimental Data

o Defocussing correction data files: *.dflan be selected froffile->New Sample>
Choose Defocussing Correction

1 'ASC'- Rigaku ASC format (1PF/file)

o Pole figures data files: *.asc can be selected ffdez>New Sample> Choose
Experimental Data

o Random(powler) pole figures data files:asccan be selected froffile->New Sample>
Choose Defocussing Correction

1 'XPF'- BEARTEX data format (corrected pole figures)

o Pole figures data files: *.xpf can be selected fieile->New Sample> Choose
Experimental Data

1 'PFG'- RIST data format from RIGAKU (ASCII)

o Pole figuredata files: *.pfg can be selected frdfile->New Sample> Choose
Experimental Data

o Random ple figures data files: *.pfgan be selected froffile->New Sample> Choose
Defocussing Correction

T 'TXT' - RIST data format from PHILIPS (ASCltorrected poldigures)

o Pole figures data files: *.txt can be selected fieile->New Sample> Choose
Experimental Data
3C



il

'RW1'- PHILIPS X'Pert binary data format (Binary)

Pole figures data files: *.rwdan be selected frofile->New Sample> Choose
Experimental Data

Backgroundoole figures data files: *.bgr can be selected ffil@->New Sample>
Choose Experimental Data

o Defocussing correction data files: *.oman be selected frofile->New Sample>
Choose Defocussing Correction

Please noteBackground pole figus data filesnayhave the same extension as defocussing
correction data files ('COR")léase change 'COR' extension for laekground files to 'BGR'!

T 'NJA'- Seifert ASCII data formaicompatible also with data from PSD)

o

(o]

Pole figures data files: *.NJ&an be selected froifile->New Sample> Choose
Experimental Data

Random pole figures data files: *.N&An be selected froffile->New Sample> Choose
Defocussing Correction

1 0 N J-Géifert binary data format (compatible also with data from PSD)

(0]

(o]

Pole figues data files: *.NJC can be selected friéie->New Sample> Choose
Experimental Data

Randompole figures data files: *.NJ€an be selected froffile->New Sample> Choose
Defocussing Correction

'DAT" - Seifert ISODEBYFLEX 3003- ASCII data format. Usenly one pole figure in

one file. Pole figure indices@g last characters before the petiothe filename

(example: PC_200.DAT for 200 pole figure). Optionally you may add the parameter
"2THETA" before label "XDATA" inthefile (for example 2THETA=33l5). Values of

2THETA are essential for defocussing correction from Schultz equation. You may also use
non equal angle step: 5deg for inclination angle (chi or alpha) and 10 deg for the azimuthal
angle (phi or betha)data are approximated to 5x5 grid.cRground data (one data for

each value of inclination angle) are first attezlabel "XDATA".

Pole figures data files: *. DATan be selected frofile->New Sample> Choose
Experimental Data

Randompole figures data files: *. DATan be selected froffile->New Sample> Choose
Defocussing Correction

1 'COA'COA data format (corrected pole figures).

1 'POL'- The University of Birmingham/HiltonBrooks Texture Data.

(0]

Pole figures data files: *.POtan be selected froffile->New Sample> Choose
Experimental Dad

Randompole figures data files: *.POtan be selected froffile->New Sample> Choose
Defocussing Correction

1 'DAT' - TU Berlin data format (1PF/file)

0

Pole figures data files: *.DAT can be selected fiieile->New Sample> Choose
Experimental Data
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1 'POL - The University of Birmingham with background (add '_b' to filename for

background data).

Pole figures data files: *.POL can be selected ffale->New Sample> Choose
Experimental Data

Background data for pole figures (filename_b.pol): *.R@h beselected frontkile-
>New Sample> Choose Experimental Data

Random pole figures data files: *.P@han be selected frofile->New Sample> Choose
Defocussing Correction

Background data for random pole figuresefieme_b.pol): *.POlcan be selected from
File->New Sample> Choose Defocussing Correction

T '000'- U.ParisSud (Neutron Diffr.Data) (1PF/file) (add '_b' to filename for background

data)

Pole figuredata files: *.DAT can be selected frdfile->New Sample> Choose
Experimental Data

Background datéor pole figures (flename_b.000): *.DAdan be selected frofle-
>New Sample> Choose Experimental Data

T 'RWA' - Philips ATC3 (add '_b' to filename for background data)

(0]

Pole figures data files: *.RWA can be selected fifeile->New Sample> Choose
Experimental Data

Background data for polggures (filename_b.RWA): *. RWA can be selected frbite-
>New Sample> Choose Experimental Data

Randompole figures data files: *. RWA&an be selected frofile->New Sample>
Choose Defocussing Correction

Backgrounddata for random pole figures (filename_b.RWA): *. RWan be selected
from File->New Sample> Choose Defocussing Correction

T 'M"- University of Northeastern (Shenyar(gdld '_b' to filename for background data)

o

|l

(0]

Pole figures data files: *.Man be selectefrom File->New Sample> Choose
Experimental Data

Background datéor pole figures (filename_b.M): *.Man be selected froffile->New
Sample> Choose Experimental Data

Randan pole figures data files: *.Man be selected froffile->New Sample> Choose
Defocussing Correction

Background data for ra@om pole figures (filename_b.M): *.Man be selected froffile-
>New Sample> Choose Defocussing Correction

'EXP’ (also 'CAL" and 'COR’) (add '_b' to filename for background e&xperimental

data- RWTH Achen
('CAL' - recalculated pole figures and 'COROrrected pole figures can be also used.)

Pole figures datéles: *.EXP (or *CAL or *COR) can be selected frdaile->New
Sample> Choose Experimental Data;
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o Background data for pole figures (filenarbeEXP,)can be selected frofile->New

Sample> Choose Experimental Data

o Random pole figures data files: *.EXn be selected froffile->New Sample> Choose

Defocussing Correction

o Background data for randopole figures (filename_b.EXP) can be selddtem File-

>New Sample> Choose Defocussing Correction

1 'HPF' (add '_b'to filename for background dat&xperimental datapole figures

o Pole figures data files: *.HPF can be selected fFole+>New Sample> Choose

Experimental Data

o Background dat for pole figures (filename_b.HPEan be selected frofile->New

Sample> Choose Experimental Data

o Random pole figures data files: *.HREn be selected froffile->New Sample> Choose

Defocussing Correction

o Background data for random pole figureseffihme_b.HP}can be selected frofile-

>New Sample> Choose Defocussing Correction

4.8. How make given format accessible for LaboTex

To enter experimental or modeling data to LaboTex s€itet New SampleYou can change the data
formats using the ragibuttons in the top of thdew Sampl&indow (see below). If your data format

is not listed for example like on the screenshot below i
0 CONOHKLO) , you can
below for the detailed instructions).

S

PPtFg @ RETBS WEP.L F o,

s e Editd aboTeoQptionseD@tFarmatstaly (sea t

LaboTex allows a maximum of 7 active data formats irNbe Samplevindow. The formats EPF,

PPF and SOR are the default fixed active formats. You can choose up to 4 more active data formats

(nonLaboTex). LaboTex allows you to choose frafdifferent data formats.

Selectegl

| =
0_Cuiic_ark epd
O_Cubic_c2 epf
0 Cubtec_d2.epf
T_Cubac. ept

Dd_Tebagonal epd
Path | C\LaboTexdUSERNDemo version LABAEPFY

—

Inta

— Cistal Sy
D Cubic]

Praject Mames

Project Hame : Dremo

Chooze Defocussing Comection
¥ Comecton [OnADK)
& Correction Data from File [COR.POVW/DFBASC) © Corection Data from Formuls

I:ul[ﬁxﬁl ot

Fath | CiLaboT ewedhUSERADemo version LABYWCORN

—

I I

_ Coameel |

— Sample MNamea

—

Create of Binaty File in LaboTex Famat [Corected Pale Figure(s] [CPF)) |

Sample Name :

To select the active data formats for the winddew Sampléor creation of CPF files:

a) from the main menu seldedit>LaboTex Optioa

froi



L LaboTex - SMITH User

File H Wiew Calculation  Analysis  Modeling  Help
@‘j_ Copy ko Clipkaard (Bitmap) J %l ?l @lg
Image File (BB, TIFE) ...
Clear Selected
Zlear all
Colar. ..

Fank, ..
Arrangement. ..

L.al:u:lTEe'E:Iptil:lrls. oo

b) in the windowLaboTexOptionsselect the tabata Formats
c) the first three formats (EPF, PPF, SOR) are preselected and fixed out but you can change
formats 4 to 7 using the drajmwn list (see the screenshot below).

Captions and Draw I 3D View I Arrangement | Isoline No
Miscellaneous | 0ODF Calculation I Active isolines
Print Setup Data Formats I LaboTex Conventions

Choose Additional Data Formats and their Default Settings
1. Coclockwise © None (" 90deg. ¢ 180deq.
'L-atu:xT ex Expenmental Pole Figure Files Ll IEPF
2. 1" C-clockwise © None ( 90dea. ¢ 180deq.
ILatu:nTe:-: Preliminary Corrected PF Files LI IPPF
3. C-clockwise  None ¢ 90deg ¢ 180deq.
ILatu:nTe:-: Sinale Orientations Files LI ISUH
-clockwise ¢ None eg. eqg.

TSV Single Orientations Files | |Tsv

5.1 C-clockwise © None (" 90deg. (" 180deg

CTF - HKL Single Orientations Files =l |CTF

g I C-clockwise © MNone € 90dea. " 130 deg.

ANG - TSL Single Orientations Files _:J JaNG
7. I C-clockwise © None ¢ 90dea. ¢ 180deq
TXT - HKL Single Orientations Files | |TxT
If background data is areater than pole figure data then :

% Set'l value  Make all data positive

ok | Ao |

For example to make format PFG (Rigaku ASCII or binary data format) accessible for creation of
CPE

a) fromthe mainmenuseldetdi t >LaboTex Optionseé
b) in the windowLaboTexOptionsselect the tabata Formats

c¢) from one of the drop down lists (from 4 to 7) sele&tG'- RIST data formaB014 (see théllowing
screenshqt
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Captions and Diraw I 30 Yiew I Arrangement I |zoline Mo
Mizcellaneous | ODF Calculation | Active izolines
Frirt Setup Data Formats | LabaTex Comventions

Chooze Additional Data Formats and their Default Settings
1. C-clockwise ™ Mone ¢ 90deg. ¢ 180deq.

|Labu:uTe:-< Experimental Pole Figure Files j |EF'F
2.7 C-clockwize ¢ MNone  90deg. ¢ 180 deq.
ILabnTe:-t Preliminary Corected PF Files j IF'F'F
3. Coclockwize  None  90deg. ¢ 180 deq.
ILabnTe:-t Single Orientations Files j ISDH

4 7 Coclockwise © More © 90degq € 180 deg.

E3<P - FAwTH Acher] RES
R - popLa Format files = [l deg.
ASC - Rigaku ASC Farmat [1PF Afile)

CTF - HEL Single Orientations Filss [L<D

AMA - AMA Farmat files

( deg.
*PF - BEARTE, data format
PFG - RIST data format from RIGAEL [asC
tst - RIST data format from PHILIPS % hd
R - PHILIPS %Pest binary data format Eg.
MJ&, - Seifert ASCH data format hal B [E

If backaground data is greater than pole figure data then
& Set'l value © Make all data positive

ok | e |

You can change the default paramefier data format using relevant the checkboxes or radio buttons.

Now when you open thdew Sampl&vindow (File>New Samplg you will see théi P FoGile format
listed.

New Sample x|
— Choosze Experimental Data [TAT - Rigaku 3014] S — Cryztal Symmetry
C EFF " PPF s@ " ANG (" Exp  pop Coested: 0 (Cubio)
002_corected. it n47' " ~Proiect N
100_comected.tut Mew File.tut roject Mame
101_comected. bt Mew File2 tat
102_comected. tt
-200.ina. .tk
alf a-Fewh. spe. tut
file-1. ket
file-2. bt
Fath | G: w3000 JSERSSMITH LABSERF I
00dria -
Infa
Project Mame : IUUUUUUU
— Choosze Defocussing Conection — Sample Mame
P Conecton (0n/Di) I —
¥ Comection Data from File " Comection Data from Formula 1171 _fiber
COR.POW.DFB ASC.PFGNIA DAT POLNJC.COA Rwi, XD, ERF Ma
T11fce. cor A8A0E0T_b.POL &-Randomz11.nja Bustenil ] ] ] a
200fcc. cor Al pow A-Randarm220.nia Avstenil 111dd
220k car A-Hadoml11.nja A-RAW ML POW CHRIS: 11
A1-F1.COR A-Random200 nja Austenite. pow CHRISZ 111
[l — 2 f11mn
Path | Gi\w30D0WISERASMITH.LABSCORY [ 111-P0el
111-POL hd
Info Sample Name : I
Cancel | Create of Binary File in LaboT ex Format [Comected Pole Figure(s] [CPF]) I

To simultaneouslyuseseveral fileswith the data from the same sample

selectthe relevant files in the files selection box by holding the Ctrl key on your keyboard and
left-clicking the filenames with your mouse. The selected files will be highlighted in blue (see
the screenshot below).

If you have files withcorrected pole figue selecthese files from the file list in thdew Sample
window (‘Choose Experimental Data").



If you have files with noftorrected pole figures and files with data for defocussing and background
correction, set the extension for all these files to PH&g). Thefiles with the background correction

data should al so have Ai_Bo in their filename be
ferrite_ B.PFQ. Once you adjusted all file extensions, you can select the data from the list$\iewthe
Sampléwindow:

1 Pole figures- data files: *.pfg (from the "Choose Experimental Data" list)

1 Background of pole figures- data files: *_B.pfg ( from the "Choose Experimental Data"
list)

9 Defocussing correction data files déerfil es witdt
sample): *.pfg (from the "Choose Defocussing Correction” list)

1 Background of pole figures with defocussing correction datafiles: * B.pfg (from the
"Choose Defocussing Correction" list)

New Sample x|

— Choose Experimental Data [PFG - RIST data format from RIGAKU) e Crystal Symmetry
5 elected :
(" EPF ( PPF { SOR & PFG { ASC { EXP  NJ& Ds (Hexagonal)
FG Ti_110.PFG D
: T:_-! 10 tIAF?Fl] B PlO]eCt Name

Ti 100.PFG 700000, PFG Dema
Ti_100_b PFG

s

Path | G:\w30005USERMNSMITH.LABAEPFAKIMSbinary's ITi_DUZ. PFG

Info |-PFGO8-MAR-02 10:35:35C-1(110)
Project Name : IFabien
rl:hot:-se Defocussing Correction — Sample Name
[V Correction (On/0ff) wi42at BLaboTe

¢ Conection Data from File " Corection Data from Formula Zr-Fabien
COR.POW DFE ASC PFG NJA DAT POLNJC.COA RwaA UXD EXP Zr-Fabien01
RANDOM_002 PFG ; Ti RANDOM_ 110 B.PFG Zr-Fabien2
RANDOM_100.PFG  Ti_ RANDOM_ODZ2 B.PFG Zr-Fabien03
RANDOM_101.PFG  Ti RANDOM_100_B.PFG Zr-Fabien04
RANDOM_102PFG  Ti RANDOM_101_B.PFG Zr-Fabien-be

ANDOM G i RANDOM 102 B Zr-Fabienn
RANDOM 110.PFG Ti RANDOM 102 B.PFG 2w042at RLaboTe

%

Path I G:A\w3000VUSERNSMITH.LABAEPFAKIMbinaryNo... |Ti_RANDUM_

PFGDE-MAR-02 -
Sample Name : ITl_FiDLLl

Cancel | Create of Binary File in LabaTex Format [Corrected Pole Figure(s) (CPF)) |

Info

For more details see 'Pole Figures: Plot and Registr@bowentions' PDF filen www.labosoft.com.pl
or www.latotex.com

Please note

LaboTex can input data for different azimuthal and radial steps (azimuthal step is adjuatidl tstep
by linear interpolatin).

Azimuthal step has to be withihe range 110 deg.pne of radial steps from:,2., 1.2, 1.25 1.5, 2.,
2.53.,3.755, 6., 7.5, 10. degrees and extra: 1.8 ,2.25 ,3.6e4cBpt frontrigonal and hexagonal
crystal lattice symmetry.

The radial step for defocussing correction data has to bbe same as fothe pole figures().
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To make format accessible focreation of CPF files

a) seleckdit->LaboTex Options

b) selecthe Data Formatgal

c) selectthe names of desired format from the drop down merdus.

To simultaneouslyuseseveral fileswith the data from the same sample

select the relevant files in the files selection box by holding the Ctrl key on your keyboard and
left-clicking the filenanes with your mouse. The selected files will be highlighted in blue (see
the screenshot below).

If theextension®f your datdiles differ fromthose available, please to change thim
example, (in RW1 format)ackgroundoole figures data files haved *.COR extensiofiy
default This extension ithe same afor defocussing correction data files. Chatige
extensiorof thebackground pole figures data files*t®GR beforeentering thento LaboTex.

All trademarks are the properties of their resipae owners and are only used in a descriptive
fashion without any intention to infringe.




5. LaboTex- Frequently Asked Questions (FAQ)

Q: In the LaboTexdemo version the raw data for the pole figure contains the data from O
to 90 deg alpha angldilt. In our pole figure the data obtained bythe reflection method
rangesfrom 0 to 75 deg as athe higher angles the beam is parallel to the sample surface
leading to defocussing. Is the incomplete pole figure data obtained by us usitige back
reflection method enough to conducanalysis?

A: Yes, you can use incomplete pole figuimsanalysis LaboTexacceptgpole distances
smdler than 90 deglt can be 8580, 75 deg. and so o¥iou can cut off the de figure in the
center as welhnd stat the pok distance not from 0 delgut from 5, 10, 15.... degfor the
transmision technique)

Q: At each alpha tilt angle we get the background values. There is maformation in the
software how to do the background correction by using these values. Also trev data
does not give tle background values

A: In thedemo version we have nhosed the background values. Howevieyou check the
structure ofan EPF file(seeHELP menu) you will seethat LaboTex accepts the background
data.

Q: We need to do the @F for the HCP metals like Titanium, Zirconium and some cubic
metals like steel. We may not need the other crystal geometry.

A: LaboTex calculates ODF for all crystal symmetries. You can use whichever you wish.

Q: The maximum intensity value of PF data vhich is obtained by Xray machine is
different from the one appearing on the computer screen dfABOTEX PF analysis. Any
reasorf?

A: Experimental pole figures obtained fromrXy diffraction are unnormalized@he measured
intensities depend ahetype ofthe X-ray sourcethetype of a countetthe colimating system,
theabsorption properties of@asured material and so on. Thereforepibie figures fromanX-
ray machineare notcomparabldéetween each other. Pole figures can be normalised in the
ODF calcuation process.

Pole figures used in LaboTex program are of two types:
| - approximately normalysed : .CPF
Il - precisely normalysed: .NPF, .RPF, and .APF

Pole figures anthe maximum intensitiesrom X-ray and .EPF and .CPF usualhave
different intendies than pole figures of type Il (.NPF, .RPF, and .APF)c@éihparisons
between pole figures should be done insidepole figures of type!lllQuantitative analysis
can be made usy only normalyzed pole figurkes
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Q: Does the accuracyr the reliability of PFto-ODF conversion depend on the type of the
feature of the textures concerne@ For example, is there any difference in the accuracy
between Goss and cube orieat textures?

A: No, theaccuracy of different texture components does not deperftedyge of texture
component in calculatrobythe ADC method in LaboTex

Q: Is the algorithm for calculation of ODF's different from the "WIMV" algorithm in the
POPLA package?

A: The algorithm used in LaboTex is diffetdrom the WIMV methodLaboTeximplements
the aiginal ADC algorithm.

There are somamilarities betweenWIMV and ADC methods:

1) bothmethodsbelong to the same group of so called direct methods (or discrete methods) in
opposition to Fourier series methods
2) bothmethodsuse iteréion procedures

The main dferences between ADC and WIMV methods:

1) different principles of the iteration procedure
2) different principles of "ghosts" correction

For more detailses:

H.-R. Wenk, K. Pawlik, J. Pospiech and J.S. Kallend (18%torvolution of superposed pole
figures by discrete ODF methods: Comparison of ADC and WIMV for quartz and calcite with
trigonal crystal and triclinic specimen symmetifextures and Microstructures 22, 2330.

U. F. Kocks, C. N. Tomi, H. R. WenKTJexture aand Anisotropy"Cambridge University Press

F.Caleyo, T.Baudin, M.H.Mathon and R.Penetemparison of several methods for the
reproduction of the orientation distribution function from pole figures in medium to strong
textured materials Eur. Phys. JAP 15 (2001), p8®6

("... The strong and weak points of each method are examined showing that the iterative
discrete methods (ADC and WIMV) are better suited for the reproduction of the texture

function in the present case. In comparing these two tisorethods, it is evidenced that the

ADC method reproduces more accurately both the experimental and synthetic texture functions
over the entire range of texture sharpness considered ..."

There are more papers describing thagiples of the ADC methadror the references see the
ADC Methodsection on our websitgww.labosoft.com.pl

Q: I am looking for a better reference or way toindex ODF patterns. Mostly, | use figures
from Bunge's book which show low ind& orientations. Working with steel, | come across
many higher order reflections like {554}<225> and | can calculate these angles if | know
what to look for, but ité& very tedious to index some higher order reflections by guessing
what they might be and tren calalating the angles checking, guessing again,
calculating... I would like a program which takesEuler anglesfrom the input and lists the
closest {hkl}<uvw> indices. | guess I'll program something like tis unless anyone can
suggest aetter methad or point me towards something that has already been written.

A: Your problem of indexing ODF patterns can be solved using LaboTex. LaboTex is
performing texture analysis using polgures and ODF. LaboTex cdoit simultaneously
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Q: What indices | should use for hexagonal symmetry?

A: In case of hexagonal symmgetrou should transform {hkil}> {hkl} by excluding{i}
indices. For examplg¢01-11} to {011};

For pole figurs, if the first or second indag negative, please rearrange it so that tise fir
two indices are positive and exclude the third index (which is the negative sum of the first two).
The last index remains the same.

For example{-2110} to {11-20} and final {110},

For crystal directions < uvtw > ==> < UVW > please calculate:
U=u-t

V=v-t

W=w

For examplex11-20> to <330> and final <110>;

Please, check this for calculateamtation {0,151,1} <2-1,-1,0>
{0,1,-1,1} <2;1,-1,0> ==> {0,1,1}<1,0,0>

Q: The format of the raw data as we geit is different than the one used by youHow do
you propose to change the data structure so that it can be suitable for the software

A: If format your data is not availabie LaboTex (seeEdit-> LaboTex Options> Data
Formatg, we have two suggestions:

1) Take a look at the description ddita file structure in theaboTex Demo HELBenu
Checkthe 'LaboTex Format of Experimental Dataption and the examples dfEPF,
*.CORand*.POW Then you can transform your data to EPF and COR type format.

2) You can send us examples of your datsfand the LaboSoft team will prepare the
LaboTex input to accepboyr data format, free of charge for our customers.

Q: Can | createa CPF file myself? We would like to calculate anODF with pole figures
which have been multiplied by corrected fators and which were not renormalised after
this multiplication.

A: .CPF files are binary files witacomplicated structur&Ve can suggest two solutions

1) You cansaveyour special data asRPF' file for more details how teeeHelp sectior).
Thisfile does not include backgroundtd and you do not need to uS©OR file.

2) You can savgour special pole figures as 'EPF' file including the proper number of "0"
values for thdackgroundor each pole figurat the end othefile. Remember to addeHines
describingyour data (at thdéeginningof the file) for each pole figure background.sinch
casa, you need to make a 'COR' fikehich includes correction coefficients equal'1d.
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Q: What should | do to read Rigaku data?

A: For Rigaku data les, remembeio use mly one pole figure pdile and toset theextension
of yourfilesto *. ASC (for example: 53110.ASC, 53200.ASC, 53211.ASC)

To makethe * ASC files accessiblm LaboTexfor creation of CPF files:

a) seleckdit->LaboTex Options

b) select théata Formatgab;

c) select’ASC- Rigaku ASC format (1PF/filepne of thefrom the drop dowitists 4 -7,

d) selectFile -> New samplethen selectASC"data format. If you do not use defocusing
correction, selecoff' for® Cor r ect i ono

e) selecASC pole figurefiles;

f) select the proper crystal symmetry for your sample.

Q: Could you pleaséell me whether LaboTex for Windows could be used for files
generated with Bruker equipment?

A:Yes. UXD file version 1 and 2 aride UXD data format with reversed radial angleetition
are all compatible with LaboTe¥or more details seeww.labotex.com/format.htm

Q: When using ASC format only one IF file can beincluded and other APF can be
calculated by the softvare. Does that mearthat it is not necessary to measure other PFs
experimentally? Can | include other PFs such as 200 and 112 apart from10 inthe BCC
structure? On the other hand,in the EPF format several PFs can be input sinitaneously.
How about the difference in the EPF and ASC cases?

A: It is possible use more PFs (file¥)ou may use 11200 and 112 PFs simultaneoudly.
File->New Samplevindow select(by a mouseclick) severalASC files simultaneoug by
holding theCTRL (control) key.Calculating the ODF from one HE not always enough. In
such casg you should use more BF

Q: Is there any simple way to transfer ASC format intoEPF format with 8 columns?

A: When you creata CPF file fromanASC file, LaboTexwill convert ASC files to the
EPF/POW or PPF files. 8u canthenfind these filesn the LaboTex temporary directory (for
example:C:\Labotex2usekusername.LABmMp...)

Q: As for the background data, Icannot find a way to input thatto the file when an ASC
has been includedCan the background data only be used in the EPF format?

A: Usually the measured pole figures must be corrected according to the backgroutiteand
defocusing absorptionYou should measure these values for your samglbsse both
corrections ofthe raw pole figures datare sometimesdone bythe software used with the
experimental Xray device (especially if you us¥sD-Position Sensitive Detéar). You should
check whether this can be done with youray device (i.e. whether isia type of a PSD
detector).Inside the ASC file format you can find two places in which the backgroeates

can be included.ifd the lines with words'LOW, *HIGH. Your files will have zero values in
these placesrou should decide wheth#ris isthe correctvalue. If it is not, consult the manual
for your X-ray device to finchowto measure and include the background values to your ASC
files in positions *LOW and *HIGH inside the files.
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Q: I am studying the texture in steel. Which correction file ad the symmetry type should
| choosewhen including the data?

A: In order b defocughe correctionmeasure the pole figures of the powder sample (from the
same matéal as the "textured samplesthich in your cases steel). The powder sample is
treatel asa "nontexture” sample. Thikelps to findthe absorption curve fdhe defocusing
correction. The files related tbe powder sample should have extension*. POW (LaboTex
format), *. ASC (Rigaku formatpr other (for details se@ww.labotex.com/format.htn. The
files should be in the COR LaboTex directory (for therentuser). In your caséhe steel
sample¥, you should choose the-€ubic symmetry. All symmetries are indicated according to
the Stoenfliess symbols (International Tables for Crystallographsd.T.Hanhn- 1983,
D.Reidel publishing companipordrecht/Boston).

Q: As for the powder sample should | measure itn the same condition with the ordinary
ones?

A: Yes.

Q: Can | choose &Corr file also in the ASC format?

A: Yes.

Q: How can | havethe samenumerical values of the odf asn the file .pod which we had
beefore? We need thee values for our calculations to determine the stored energy.

A: This option isavailable from theersion 2.1onwards(menuFile-->ODF expor). If you
use version 2.0, thepgradeto version2.1 is free of chargd-or more details, please contact us
via e-mail: office@labosoft.com.pl

Q: When LaboTex readsmy data file (sample.epf) | get a message "Error: Improper
data. Check data file". Please check my input data file.

A: Your data file is in popLA format which has the same extension as LaboTex files (.EPF).
To make popLA *.EPF files accessible for creatal CPF files you should:

a) selectdit->LaboTex Options

b) select théata Formatgab;

c) select’'EPF - popLA EPF files formd&tfrom the drop dowitists 4 -7,

d) selectFile -> New samplethen selectepf' (small capital§ data formafin this formatthe
data is after the correctign

e) select your data file;

f) select the proper crystal symmetry for your sample.

Q: How does LaboTex define the sample and coordinatsystem?

A: LaboTex convention (from the version 2.1.@f¥6vard3 for defining the sample and
coordinate system:is
1) X, Y, Z axisareperpendicular to each other,

2) X, Y axis are inle (001) crystallographic plamad Z axis is perpendicular to (001)
crystallographic plane,

3) X axis isparallelto the [100] crystallographtiplane,
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4) Crystal coordinate system and sample coordinate system should be at the same order i.e.
both righthanded or both lefhanded,

5) Bunge definition of Euler angles.

Q: LaboTex shows bad Euler angles for orientation (012)<2-201>= (012)<2
21>={38.11,42.61,0.0}. From my diagrant should be :{38,43,30} (Zr Alloy- hexagonal
system).

A: Your diagram is made iadifferent convention thathe LaboTexone Inthehexagonal
system (foithe hexagonal divisiora=b,c(non equal a),alpha=beta=90,gzerx120) two
conventionsare usedor thesample and coordinate systeithisis the reason for the
difference betweethevalues of Phi2 anglef about 30.

In LaboTex version 2.1.008nd higher it is possible tthoosehe axial convention ithe
hexagonabystem

Q: I have cell parameters forthe trigonal system: a=b=c, alpha=beta=gamma <120. Itihe
example forthe trigonal system LaboTex has the same cell parameters as fibre
hexagonal system. Is thisin error?

A: No. Rhombohedral crystal can alwaysdascribed in tersof hexagonal axes. ke
trigonal division ofthe hexagonal system two conventiare used: (1) rhombohedral axes
(like for your data) and (2) hexagonal axes. LaboTexs begagmal axes and cell parameters
haveto be the same as ftire hexagonal division.

You can find more details about tbenvention of cell parameters usedur report "Pole
Figures: Plot and Registration Conventioasailable in PDF from our website
www.labosoft.com.pandwww.labotex.com

Q: The volume fraction calculated in the software does not agree with the ones |
calculated. | calculated it by the Ccoefficientfrom the texture data. Can you tell me how
you calculate it?

A: The results ofthevolume fractioncalculationcan be different due to the following reasons

1) Whenyou use C coefficients with 1=22 or |=3#h the case of strong texture peaks you
obtain theruncationerror of the Fourier serieshik causes therror inthevolume fraction
calculation

2) When you us€ coefficientsin reality you calculate the volume of the ideal model
components not your real experimental texture peaks. This is thelseason for therror.

3) In LaboTexwe eliminated théruncation error of the peaky not using thdnarmonic series
(the ODF calculation is based on ADC method which calcsthtereal ODF peaks ndhe
truncatedones.

4) In LaboTexcalculates th@olume fraction by integration dlhereal texture peaks on OBF
(LaboTex does not ugeauss modelsAdditionally uses canindependentlylecide about
integration width of the peak in 3 Euler angles. In the caseaok@icientsyou are not able to
changehedifferent width of the Gauss model in the 3 Euler angles.

5) You can see the comparison of different ODF calculation methods (including ADC method
which is the base of the LaboTex software) which are described in the reference apers:
ADC Method References
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Q: 1 would like to use the same values of contour pole density the analysis of ODF for
several samples.s it possible in your program?

A: You can plot contour lines by any scale in b@bx program.

In order todo this:

1. Plot ary PF, ODF, or INV object usintAUTOMATIC" contours

2. Pressthei" icon on the program toolbar

3. Change théAUTOMATIC" optionto "MANUAL " in "PF isolines mode/ Load PF
isolines.

4. Edit all isolines values you want ithe "isolines/value$ windows

5. Tick thebox "Value" (or/and 'Color”, "State").

6. Press the Save PF Isolinesand save the isolines to the file

7. Now, you can load thee isolines from the fileat any time.

Q: How do youget the COR file? Where is it generatedZan we get it fromLaboSoft?
Can | use our dbf file instead of thecor file?

A: COR files areautomatic generalevhenpowder sampleare processeflised ag.POW
files in LaboTex seeHELP). You can create thile manual when you knowhe correction
coefficients (se¢hemanuals about LaboTex formats and pole figures conventioosir
websitewww.labosoft.com.p). *. DBF files can be used instead*o€OR files

Q: What is the meaning of rotation ofthe PF step, lowerand upper ranges?

A: You can rotate pole figures around the normal axis béfi@@®DF calculation. Sometimes
it is useful to correct the sample coordinates. Lower and uppersramggathe ability to cut
off the pole distance range from both sides (in the centre and in the maximum distance).

Important ! You can usaimultaneously theotationand cut off for all pole figures or
separatelyor each oneCheck theappropriateswitchl

Q: It is so difficult to use the Xray data for every two degree scan! The reason is that we
do a lot of work on textured thin films and 1 or 2 degrees are what would be ideal for us!

A: There is no problerto do that LaboTex is able to use data measured with 1 or 2stieg.
The ODF calculation time will be longer of cour3éat isbecause the data gdte amount of
data) is bigger in that case.

Q: There is a 90 degrotation between the PF plottedbetweenmy old texture software
and LaboTex.

A: There are twassLes here

I) Different ways of pole figures plotting:
(1) clockwise rotation from the NS direction
(2) counterclockwise rotation from the NS direction
(3) clockwise rotation from the WE direction
(4) counterclockwise rotation from the WE direction

LaboTex uses the pole figures presentation as in point A.1.

If the ODF from LaboTex anthe ODF from your old software are the sarienthe
difference is only irthe pole figure presentatiora @ifferent pole figures plotting convention).
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