DIFFRAC.SUITE

® User Manual

DIFFRAC.WIZARD

Original Instructions

)
w



The reproduction, transmission or use of this document or its contents is not permitted without express written
authority. Offenders will be liable for damages. All rights reserved.

We have checked the contents of this manual for agreement with the hardware and software described. Since
deviations cannot be precluded entirely, we cannot guarantee full agreement. However, the data in this manual are
reviewed regularly and any necessary corrections are included in subsequent editions. Suggestions for improvement
are welcome.

All configurations and specifications are subject to change without notice.

Order no. DOC-M88-EXX194 V6 based on software version V7. Updated: Sep 11, 2017.

© 2009 - 2017 Bruker AXS GmbH, Karlsruhe, Germany.

All trademarks and registered trademarks are the sole property of their respective owners.

Printed in the Federal Republic of Germany.

Bruker AXS GmbH

Ostliche Rheinbrickenstr. 49
76187 Karlsruhe, Germany
Tel. +49 721 50997-0

Fax +49 721 50997-5654
info.baxs@bruker.com
www.bruker.com



Table of Contents

Table of Contents

1 7 . 7
1.1 L= =T = | USSR 7
1.2 Screen Layout and OPEration ............oiiiiiiiiii it 7
1.2.1 INSTrUMENT SEIECHON ... 7
1.21.1 (01T aTo @ oT=T =1 o] o H PSPPI 7
1.21.2 Instrument from Database ....... ... 8
1.2.1.3  INStrumeNnt from FlE ....ooooie e e e e e 8
1.2.2 MENU OVEIVIEW ...ttt ettt e e e e e e e e e ettt e e eaeaeeeese e sssssseeeeeeaaeeeesaanasnnrnnnnees 8
1.2.3 Creating @ New EXPeriment ... ..o 9
1.2.4 SCIEEN LAYOUL ...ttt e e et e e e et e e e et e e e e e ntre e e e eennbeeaeeennnees 10
1.2.41 (01T g 1Y oL o Yo L] TSRS 10
1.24.2 1Y ToTe (U1 L= I =T o | o PP RP 11
1.2.4.3  Module ltems and Navigation ............oocueiiiiiiiiiieie e 11
1.2.4.4  MOAUIE STATUS ....oiiiiiiiiiie ettt e e et e e e e e e e eaesenneeeens 12
1.2.4.5 Modules in Different Experiment Templates ...........ccccouiiiiiiiiiiie e 12

2  BasSiCS Of WIZARD ......oooiicceeeeiiicceeeesssssne e e ssssssne e e sssssmn e e s sssssns e e ssssmseesssssnnsesssnssnsessssssnnsesssnssnnsesssnsnnnes 13
21 COMMON MOTUIES ...ttt e e e e s 14
211 DAVINCI ettt ettt et et e e ettt e ettt e e emte e e ane e e e emteeeenneeeanneeeanneeeaneeaeaneeeans 14
2111 Virtually Mounting COMPONENTS .......ouueiiiiiiiiiie e 15
211.2 Rotation and Non-Ambient SettiNgsS..........oooiiiiiiiiiiii e 16
2113 CoNfIMMAION......eiiiie e 17
21.2 RS ToTo [ =T g et PRSPPI 17
2.1.21 StEP LISt SEQUENCE ...t e e e e e e e 18
21.2.2 REQUIAI SEQUENCE ......vviiiiieiiie ettt e e e e e e e e e e e e aee s 19
2.1.2.3 Changing the SeqUENCE OrdEr .........cuuiiiiiiiiiie e e e 20
21.24 Other SEqQUENCE VariatiONS.......ooii ittt e e e e e e e e e e e e aannnes 20
21.3 e 011 RSP RRRRP 20
2.1.31 INtrodUCHION 1O PrOfilES....ccii i i e e e 21
Nt I T 1= 1 (] o - PP PPPPOTPRSR 22
2.1.3.2.1  AVAIIADIE MOAES.......eeeeeeeeeee et e e e e e e e e e e e e e e e e e 22
2.1.3.2.2 Special Cases of Non-Ambient Chambers ..............cceeeeiiiiiiiiiiiiiieeee e 22
R T 1 SRR 22
D B I A (=21 T o = | SR 23
2.1.3.3 A Step by StEP EXAMPIE ...oiiiiiiiiiiie e e e 24
2.1.3.3.1 Step #1: Choose @ Profile TYPE .....uuuiiiiiiiieiee et 24
2.1.3.3.2 Step #2: Add Segments and MeasuremMents ...........coooviiiiieiiiiiiiee e 25
2.1.3.3.2.1Variant 1: Use One-Click SEgMENTS ......ccooiiiiiiiiiiii e 25
2.1.3.3.2.2Variant 2: Add Segments Step by Step and Insert Measurements Manually ................... 27
2.1.3.3.3 Step #3 : View in the Graphical EQitor .............cccooiiiiiiiiiii e 29
2.1.3.4  Table and Graphical EQItOr ...........ccouiiiiiiiiiiiie e 29
2.1.3.4.1  CoMMON LAYOUL.......oiiiiiiiiie ettt e e ee e 29
2.1.3.4.2  Table EQItOr..cci it 31
2.1.3.5  Chambers with SamPple ChaNGEr ...........oiiiiiiiiiie e 31
2.1.3.5.1 Assigning names to @ Sample POSItION........c.uviiiiiiiiiii e 32
2.1.3.5.2 GraphiCal EQItOr ........uuuiieiiiiiieiei et 32

DOC-M88-EXX194_V6_09.2017 3



Table of Contents

Nt I TR T 174 o To o 111 o PP PPPP PRSP 33
21.4 D 01111 1 SRR 34
21.41 XY POSIIONS FOM L.t 34
21411 Sample DefiNitioN .......oooiiiiii e e e 34
2.1.4.1.2 Bounding Shape Definition ...........cooiiiiiiiiiiii e 35
2.1.4.1.3 Coordinate TransformMationS: ...........occuiiiiiiiiiiiie et e e enes 35
2.1.4.1.4 Coordinate System: Absolute and Relative Coordinates............ccccceveveereeeiiiiiiiciiieeee. 36
g g T 0TS 11 o 1SS 37
21.4.2 EdQe EXCIUSION ...ttt e et e e e e e e e e e e e 38
21.4.3 Refine AlIGNMENT FOIM ...oooiiii e 39
21.4.4 L0701 - USRS 40
215 L) 4o 1 1SR 41
2.1.6 FIXEA AMIVES. ..ottt e e e et e e e e e e e e e e e ee s 41
21.7 SUMMIAIY ...ttt ettt e e e e e ettt et e e aeeeeee s e b s b baeeeeeeaaeeessesasnsssssnnneeeaeaeeesannnnnns 42
21.71 Printing @ REPOIT ... .ot 42
2.2 Application specific MOAUIES .............u e 43
2.2.1 S A S e e e e —— et e e e et e e e e ntee e e e et e e e e e e nraeeeeeannees 43
2211 Pre-measUrEemMENtS .. ..o e et aaeeas 44
2 e I B =T g ToTe =T ] )V 1 =T o S RO RPPRTPRRR 44
2.2.1.1.1.1Transfer Of POSIIONS ........uviiiiiiiiee e e e e e e e e st e e e e sreeeeeeenns 45
2.2.1.1.2  X/Y LINE SCANS ...ttt ettt e sttt e e e e e a bt e e e e ettt e e e e anbe e e e e e anbeeeeeeabaneeeeann 46
2.2.1.2  Sample MEASUIEMENTS ......coiiiiiiiiie ittt e ettt e e et e e e et e e e e abbe e e e e e anbeeeeaeanns 47
2.2.1.2.1 Definition of a Sample Measurement............oooiiiiiiiiii e 47
2213 OptioNal MEASUIEMENTS .......eeiiiiiiie it e e e e e e e e e e e e eeaaes 49
2.2.1.3.1  TransmisSioN Of SAMPIE .......ccoeiiiiiiiiiiiie e e e e e e e e e e e e e e e e e snranreaeeees 49
A G T = - Te3 (o | (o 10 o o RO RPPRTPPRR 50
2.2.1.3.3 Transmission of BaCKgrouNd ............c.oeiiiiiiiiiii i 50
2.2.1.3.4 Define a Reference to Existing Measurements............ccccoeeeeeiiiiiiiiiiieiiieeie e 51
2214 o 0 1 L= SRR 52
2215 L) 4o 1SR 52
222 D LSS PRPPOPRRRR 52
2221 DAVINCT MOGUIE........eeiiieeiieee ettt e et e e et e e e e e e e e annneeeens 52
2.2.2.2 The Basic Module: XRD BASIC........cuuiiiiiiiiiee ettt ebree e eavaeea e 53
22221 XRD BaSIC....uuiiiieiitiiiie e ettt ettt e ettt e e e sttt e e e e et e e e e e enar e e e e e abaeaeeeaantaeaeeeannnaaeean 53
A A |V =Y o T Yo RO EPPSUPRRR 53
2.2.2. 2.2 ADAVINCI ..o e e e e e e et e e e e e et ae e e e e aeaaaaaean 53
2.2.2.2.2.2XRD SCAN SEIUP ... ttetieeiitiiie ettt e e e et e e e eaean 53
2.2.2.2.2.3VCT/VSS ... ettt ettt e e e e et e e e et e e e e e ataeteeeaantaeeeeeanaaeaeean 54
2.2.3 High ResOlUtioN XRD ......ccoiiiiii s e e e e e e e e e e e e aaeas 59
2.2.31 DAVINCI MOGUIE........oeeiieiceeeee ettt et e e et e e e e e e e e e anaeeaas 60
2.2.3.2  The Basic Module: HRXRD BASIC........ccoiiiiiiieeiciiiee ettt stree e e nnaeeee e 60
2.2.3.21 HRXRD BASIC ...cciiutiiiiieiiiiiiee ettt ettt e e s et e e e e ettt e e e e sttt e e e e abe et e e e aantee e e e e anaeaeeean 60
2.2.3.2.2 SamPle DEfiNITION .....uviiiiiiieiee et e e e e e e e e 61
2.2.3.2.2. 1Material Database.........cueiiiieiiiiiieee e 61
2.2.3.2.2.2 ACHHVE SAMPIE ... e et e e e e e e e e e e e e eeees 62
2.2.3.2.2.3Recently USEd SAMPIES .....ccooi it 63
2.2.3.2.3  AlIGNMENT ... ittt e ettt e et e e e e e bt e e e e e be et e e e e anbe e e e e e ananeeaeen 63

4 DOC-M88-EXX194_V6_09.2017



Table of Contents

2.2.3.2.3.1Exchanging Positions between WIZARD and COMMANDER..........ccccccoiiiiiiiiiiniiiieeeis 64
D T |V =Y T Yo PSPPSR 65
2.2.3. 24 ADAVINCI .ttt e e e e n et e e e e e bb et e e e e ba e e e e e e naaeeaeen 65
2.2.3.2. 4 2HRXRD SCAN SEIUP....cciitiiiieiiitiiiee ettt e e et e e e et e e e e s et e e e e s anabaeeeesaraaaeaeans 65
2.2.3.3 Sequences IN HRXRD ...ttt e e e e e e e e e e e e e e e annes 67
2.2.34 Reciprocal SPace MOAUIE ............cccuuiiiiiiiiieee e 67
2235 XY POSItIONS MOQUIE.........oeeiiiiiiiiiii ettt e et e e e st e e e e b eeeeeaes 68
224 ATU BALN <. e e e e e e e e e b e e e e e et e e e e e aanraraaeaans 69
2241 DAVINCTE MOAUIE..... .ottt e e e ettt e e e e e e e e e ansseeaeeannneeens 69
2242  AIUBAth MOAUIE........ooiiiiiiie ettt e e st e e e e enbe e e e s anaeeea e e 69
D T © o] (o] o =P PPPRPRSRP 69
225 S USSR 70
2251 DAVINCTE MOAUIE..... .ttt ettt e e e ettt e e e et e e e ansseeeeeannneeens 70
2252  StreSS BASIC MOGUIE ......ueiiiiiiiiii ettt e et e e e et e e e e anaeeeeeeans 71
2.2.5.21 Stress MeasuremMent SELUPS........cooi it e e e e 71
2.2.5.2.1.1Example: Activate a Measurement Setup ..o 71
2.2.5.2.1.20verview: Available Measurement Setups in StreSS ..........ccoovviviiiiiiiiiiiiec e 72
2.2.5.2.2 Stress Measurement Setup: Classic Stress for OD/1D .......ccoviieiiiiiiiiiiie e 72
D YA I N1 0 o T PP O PP PPPROUPRRR 73
2.2.5.2.2. 2 AZIMULN POSIHIONS ...t e e e e e e e e e e e eees 74
2.2.5.2.2.3Pre-measurement for ClasSiC SrESS ......cciiiiiiiiiiiiiiie e e e 74
2.2.5.2.3 Stress Measurement Setup: Stress for Grazing Incidence............ccocvvieiiiiiiiiiiiieee s 75
2.2.5.2. 3. TREFIECHONS ...ttt e e e e e e e e e e e e e e e e e e eeees 76
2.2.5.2.3. 2 AZIMULN POSITIONS ... ..o e e e e e e 77
2.2.5.2.3.3Pre-measurement for Grazing inCiIdeNCe StreSS .......uuviiiiiieeiiiiiiiiieeeeee e 77
2.2.5.2.4 Stress Measurement Setup: Stress 2D Side MOde ..........ooeeiiiiiiiiiiiiiiiieee e 77
2.2.5.2.4.15can TYPES @Nd MOUE ....cooeiiiiiiii ettt e e e e e e e e e e e eeeeeeeas 77
2.2.5. 2.4 2REFIECHONS ...ttt e ettt e e e e e e e e bt e e e e anbe e e e e e anaaeeeeen 78
2.2.5.2.4.3PO0IE FIQUIE.....eeiiiiiiiiiie ettt ettt e e ettt e e e e h et e e e e e bt e e e e anbe et e e e anaeeeaeen 78
2.2.5.2.5 2D Scheme Planning and the Pole Figure Display ...........ccccoiiiiiiiiiiiiiiiiie e 79
2.2.5.2.5.1The Pole Figure Display and its OptionS...........ccoiiiiiieiiiiiiie e 79
2.2.5.2.5.22D SChEME PIaNNING ....ceiiiiieeiiiieecee ettt e e e e e e e e e e e e e e e e e e e e e e nnnnraaeeees 80
2.2.5.2.6 Stress Measurement Setup: Stress 2D 1SO MOdE.........ccuvviiiiiiiiiiii i 83
2.2.5.2.6. TREFIECHONS ...ttt e e e e e e e e e e e e e e e e e 83
2.2.5.2.8. 2T PSI utetiiiiiiiite ettt e et — e e e e et e e e e ettt e e e e anbreeeeeaanraeeaeen 83
2.2.5.2.6.3AZIMULN POSITIONS .....oeiiiiiiiiie ettt e e e e e e e e e e e e e e e e e e e e e nnnnreeeeees 83
B T G N D 4 Y= USS 83
2253 XY POSIIONS MOAUIE......coiiiiiiiiie et e e e e e 84
2.2.6 TEXTURE .ottt e e e ettt e e e e ettt e e e e e nb et e e e e anbre e e e e enbeeeeeennnees 84
2.26.1 DAVINCI MOGUIE........oeiieeeeeee ettt e e e e e e e e s e e e e e nnaeee s 84
2.2.6.2  TEXTURE BASIC MOQUIE.......tiiiii ettt e e et a e e e antee e e e e snnneeeaeenns 84
2.2.6.2.1 TEXTURE MeasuremeNnt SELUDPS ........uceiiiiiee ittt ettt e e et 84
2.2.6.2.1.1Example: Activate a Measurement SetUp.........ccccuiiiiiiiiiiie e 85
2.2.6.2.1.20verview: Available Measurement Setups in TeXtUre .........c.occveeeiiiiiiiie i 85
2.2.6.2.2  POIE FIQUIE ...ttt ettt ettt e bt e e e s b e e e a e e e e e e e e 86
2.2.6.2. 2.1 OIENTALIONS .....eii ittt e ettt e e e ettt e e e e n e e e e e et et e e e e anba e e e e e ananeeaeen 88
2.2.6.2.3 Measurement Setup: Reflection Classic Texture OD ...........c.occoiiiiiiiiiiieiiiiiee e 88

DOC-M88-EXX194_V6_09.2017 5



Table of Contents

2.2.6.2.4 Measurement Setup: Reflection Texture OD/1AD .........oooiiiiaiiiiiiiiiiee e 89
2.2.6.2.5 Measurement setup: Reflection Texture 2D ...........ceeeeeiiiiiiiiiiiiiiieeeeeeeeeeeeee a0
2.2.8.2.8  DFIVES ..eeiie ettt ettt e ettt e e e e e nae et e e e ettt ee e e e anbeeeeeeananeeaean 91
2.2.6.3 XY POSItIONS MOAUIE ......ooiiiieiiieie ettt e e e e e e e e e e eeeeees 91
227 10, PP PPP 92
2271 Element File / EIBMENES .......eiiiiiiiie et a e 92
2.2.7.2 Measurement / TXRF SEIUD ....cooi ittt e e e e e e e eee s 94
2.2.7.21 Measurement SEHINGS T ... .o 94
2.2.7.2.2 Measurement SEHiNgS 2 .....cooi i 95
2.2.7.2.3 Tube — REfErenNCe WA .......co ittt e e e ereeee e 96
2.2.7.2.4 APPICAtiON SELHNGS ...ooiiiiiiiie e e e e e 96
2.2.7.2.5 ReMEASUIE SEHINGS ....cicutiiiiiiitiii ettt e et e ab e e e s b e e e e 96
D B T O {1 o] 11 o [ RSP EPRSUPRRR 97
3 SCAN TYPES OVEIVIEW....uueeeieiiiinrieiinssr s a s s e s e e e e e e e n R e e e e s AR R e e e e e an R e e e s annn s 929
3.1 (07 1107 =1 (o] o H PRSPPI 99
3.2 D {5 LU PPPRPPOPPRRR 99
3.3 High reSOIUtioN XRD ......ooiiiiiiieiiiieie e e e 102
3.4 ATU BALEN L. e e e e e e e e e e e e e e nnaaeaeas 103
3.5 S A S et e e e e e e e e e h— et e e e e b r e e e e e anreeeeeannrees 103
3.6 104 5 {5 PR PSRR 103
3.7 Sl S S ottt ettt e e e et —er et ae e e e e e e e ————aneeeaeaeeeeeaaa e nranareaaaaaeeeaan 104
3.8 T OXEUE ..ttt e ettt et e e e e e e e e e aea e e e et e e e e e e e e e e e nnn e enaeaaaaeaens 104
3.9 KR et ettt e et e e e ettt e e e e b et e e e nt et e e e e ant e e e e e anneeeens 104
3 = 105

6 DOC-M88-EXX194_V6_09.2017



WIZARD

1.1

WIZARD

General

1.2

The WIZARD plugin allows to prepare experiments in different fields of X-ray diffraction.
Experiments currently available are:

* XRD (with 0D, 1D and 2D detectors).

* High Resolution XRD (HR-XRD)

+ Alu Bath

* SAXS (small angle X-ray scattering)

» Stress (with 0D, 1D and 2D detectors)

» Texture (with 0D, 1D and 2D detectors)

+ TXRF

It is possible to edit more than one experiment at a time. Each experiment may correspond to
another application. The experiments may be created for different instruments.

For some experiments, backward compatible types are available. These are intended to pro-
duce data files which can be handled by older evaluation software.

Screen Layout and Operation

1.2.1

This chapter describes the layout and operations that are common for all applications.

Instrument Selection

1.2.11

By default, the WIZARD uses the instrument to which the shell is connected. It is possible to
load an instrument from the database or from a file. This allows the user to create experi-
ments offline (i.e. without an instrument connection) or — while connected - by choosing any
other instrument.

Note

If a new instrument is chosen, it will remain active for all new experiments created at a later
date.

All previously created experiment will not be affected. Experiments loaded from a disk will
use its own instrument.

Offline Operation

P If there is no instrument connected to the shell, the following will be displayed by WIZARD:

WIZARD LOG | COMMANDER | TOOLS | JOBLIST | START JOBS

No access to an instrument. If no instrument is connected use the database
to load one or import the conditions from BIML file.

1. The user must load instrument conditions from the database or from a file using the
WIZARD menu:

DOC-M88-EXX194_V6_09.2017
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WIZARD | Help
. T
Cpen
Cloze
Save
Save as

Instrument from database

Instrument from file

1.21.2 Instrument from Database
» If more than one active instrument is found in the database the following dialog opens:
Instruments from database
| IP Address. | Server name | Instrument name | Description | AJ
3 |1?2‘ 17.17.27 MNBKA-JLKHSR 1 Mini IT L
| 172.17.17.49 MBKA-JLKHSR 1 D2 PHASER 014
| 172.17.17. 149 MNBKA-JLKHSR 1 [2-000000 N
1. Select one instrument here.
1.21.3 Instrument from File
The instrument conditions can also be loaded from the biml file (The biml file is a Bruker In-
strument Markup Language file). This file can be saved using the Measurement Server. It is
also possible to load conditions directly from a state file (a zip file) created by the framework.
1.2.2 Menu Overview

Open from database

Open an existing bsml/ from database

Menu Toolbar Action
New D Create a new experiment. See section
Creating a New Experiment [» 9]
Save G Save an experiment as a bsml file.
Save as m Save an experiment as a bsml file under a
new name
Open ﬁ Open an existing bsml file
{I-
ﬂ.

Open from database (signed
only)

In CFR21/Part11 only: Open an existing
bsml from database which was already
signed.

Save to database

é Save an experiment to the database.

Save to database and sign

In CFR21/Part11 only: Sign it an experiment
and save it to the database.

DOC-M88-EXX194_V6_09.2017
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Menu Toolbar Action

Print a report Q Print a tabular view of the experiment, see
Summary [ 42]

Close Close the experiment

Instrument from database Read the instrument definition from the
database (see Instrument from Database
[ 8

Instrument from file Read the instrument definition from a bim/

file (see Instrument from Database [ 8])

Adapt to current hardware If connected to an experiment: adapt the
fixed optics in the currently open experiment.
For instance, if a soller or slit was
exchanged since the creation of the
experiment the WIZARD will be adapted
accordingly.

Note: this will not affect motorized, chamber
or tube settings.

1.2.3 Creating a New Experiment

1. Click on the menu item New or click on the toolbar button D .

» This provides a list of all experiment templates available. Please note that the list
depends on the instrument connected to (for instance, SAXS is not available for a D8).

Create 3 new expeariment

¥ HR-XRD (V4 com... High resolution X-ray diffraction (backward compatibl. ..

|
| |Stress (backwar... Stress experiment (backward compatible to old evalu. ..
| ITe:dure Texture experiment
I

| ¥RD Powder ¥-ray diffraction experiment
=] ¥RD (backward ... Powder X-ray diffraction experiment (backward comp...

| Cancel |

Figure 1.1: Create experiment dialog

The currently available HR-XRD experiment template provides backward compatibility of the
measured files with evaluation programs such as LEPTOS. If an XRD experiment is to be
evaluated with old software (for instance, TOPAS) the backward compatible template should
be used.

The Stress and Texture templates create experiments which can be imported by LEPTOS S
and DIFFRAC.TEXTURE, respectively.
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1.24

Screen Layout

1.2.41

Each experiment is shown on its own tab inside the WIZARD plugin. If two experiments are
created, the layout would look similar to the layout below:

WIZARD LOG COMMANDER TOOLS JOBLIS

2 DAVINCI

DAVINCI

TEXTURE BASIC

TEXTURE BASIC

Drives

Next

Texturel HR-XRD (V4 compatible)1

If the experiment has not yet been saved it will automatically numbered using the experiment
type, for example, Texture1.

Experiment Tooltip

When you move the mouse cursor over the tab a tooltip appears with information about the
experiment:

Texturel

Document type:
Texture

Location:

{unsaved)

Instrument info

Experiment was created for the connected instrurment
Booster Prototype II.

Estimated time
0:01:01.2 [hh:mrmiss.s]

If saved, the name of the tab and the tooltip info

PoleFigure

PoleFigure.bsml
Document type:
Texture
Location:

ChDocuments and Settingshall Userstapplication
Data‘\Bruker AXSYExperiments\PoleFigure bsmil

Instrument info

Experiment was created for the connected instrument
Booster Prototype II.

Estimated time
0:01:01.2 [hh:mm:ss.s]

rmation will be updated accordingly:

The tooltip states the experiment template used (in the section Creating a New Experiment
[ 9]), the location where the file was stored (or loaded from), the instrument used to create
the file and the experiment’s estimated measurement time.

10
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1.2.4.2 Module Design

All experiment layouts in the WIZARD plugin follow a general design:

Navigation
pane with
modules

L Frivudirg Oncard
= o

Figure 1.2: General WIZARD module design

To the left, a navigation pane appears. It consists of at least one module. The module may
contain a varying number of module items or a tree.

module module
= ol HRXRD BASIC
. I fin
module items 3?;:;: -
=) Method #1
"""" -l DAVINCI
Lo HRXRD setup

Each item in a module is connected to an associated display at the right (usually a form to
enter data or a graphical editor). The bottom right buttons allows the user to move to the next
or preceding display or to discard all changes.

associated display
module

module item e
miule item
o wle item a

Pt Fracedrg Orcard
& a

Figure 1.3: WIZARD module design

1.24.3 Module Items and Navigation

As stated above, a module may consist of one or more items. If the user moves the mouse
over an item, it will be underlined and the mouse cursor changes to a hand, as in a Web
browser or link. When it is clicked on, the associated display to the right displays the item
content.

The Next and Preceding buttons at the lower right allow the user to navigate between differ-
ent items inside one module and between various other modules.
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The module can be collapsed with a click on the collapse button (Note: The button appear-
ance and position changes according to the skin chosen for the whole shell):

| 1 DAVINCI |

| |
rer

1.2.4.4 Module Status

The status of a module is indicated by an icon:

content is valid
-
¥ module is currently edited
i) content is invalid

1.2.4.5 Modules in Different Experiment Templates

The number of modules and the module content differ between the experiment templates:

HR-XRD Texture
DAVINCI 1 DAVINCI DAVINCI |4 DAVINCI
module DAVING] module DAVINCI
HRXRD BASIC ShaiE »1 TEXTURE BASIC
—:of HRXRD BASIC module TEXTURE BASIC
~of) Sample definition Drives
ol Alignment
= Method #1 T—
BASIC - DAVINCI XY positions - po=
[kl o HRXRD setup module XY positions
Refine alignment
Sequences ) Sequences
module |
Sequences
Reciprocal ) Reciprocal space

space module )
Reciprocal space

XY paositions ¥ XY positions

module "
XY positions

Figure 1.4: Module design for HR-XRD and Texture

The DAVINCI module located at the top of the navigation bar and one basic module are com-
mon to all experiment templates. More complex experiment types (like HR-XRD) can provide
many more modules.
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2

Basics of WIZARD

The following terms are used for the WIZARD plugin:

Experiment

An experiment describes a complete measurement to be executed as a job. An experiment
is created by WIZARD from an experiment template that is application specific, for example,
an HR-XRD template. An experiment is stored to the hard disk as a bsml file and can be
measured using the START JOBS plugin. Normally, the experiment consists of at least one
base method.

Base method

A base method contains exactly one scan and can move one or more drives. It can also con-
tain a still scan without any drive movements. A base method also describes the settings of
all hardware components which are not changed during the scan. The following are examples
of these settings: all drives that are not moved, generator settings (like voltage and current),
detector settings (like high voltage), to name just a few.

Depending on the application, it is possible to define one or more methods. These methods
are independent of each other. For example, one method could describe an HR-XRD
Omega-2Theta scan using a scintillation detector and the second method could describe a
PSD still scan using a LYNXEYE detector:

WIZARD experiment Measured will be

Method #1 Method #1

Omega-2Theta scan;
Phi position=0°

Omega-2Theta scan;
Phi position=0°

Method #2
PSD fixed scan;
Phi position=0°

Method #2
PSD fixed scan;
Phi position=0°

Figure 2.1: WIZARD created experiment without a sequence

Because these method(s) build the basic seed for more complex measurements (please see
below) they are named base methods.

Sequences

The method(s) which have previously been defined can be repeated using one or more se-
quences. A sequence will modify one (or more) parameters of the base method(s).

We take the experiment with the two base methods from above as an example and create a
sequence that modifies the Phi drive position. The aim is to measure each method at Phi =
-10°, 20° and 70°.
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WIZARD experiment

Method #1
Omega-2Theta scan;
Phi position=0°

Method #2
PSD fixed scan;
Phi position=0°

Sequence #1
Step #1: Phi position=-10°
Step #2: Phi position= +20°
Step #3: Phi position= +70°

Measured will be

Method #1
Omega-2Theta scan;
Phi position=-10°

Method #2
PSD fixed scan;
Phi position= -10°

Method #1
Omega-2Theta scan;
Phi position= +20°

Method #2
PSD fixed scan;

Phi position= +20°

Method #1
Omega-2Theta scan;
Phi position= +70°

Method #2
PSD fixed scan;
Phi position= +70°

Figure 2.2: WIZARD created experiment with one sequence

There will be six resulting measurements, as displayed above.
Two different types of sequences are available:

* A regular sequence, which defines a parameter varying between a start and a stop
value.

+ A step list sequence, which defines any number of steps. The parameter’s value at each
single step can be any value. The example above is an example of a step list sequence.

It is possible to have more than one sequence. How sequences are created is described in
the section Sequences [ 17].

2.1 Common modules
In this chapter all modules which are not specific to certain applications are described.
211 DAVINCI
DAVINCI 1 DAVINCI
module DAVING
Figure 2.3: DAVINCI module
All experiments provide a DAVINCI module on the top. In the default mode, all mounted com-
ponents and their selected subcomponents of the instrument conditions are displayed. (The
DAVINCI module allows changing any component to carry out the measurement.)
14 DOC-M88-EXX194 V6 _09.2017
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I~

Primary Beam Path Secondary Beamn Path
1 o) == o)
Tisb=Mount Tube
3 LYMNXEYE LYMXEYE
B \ﬂ =T
Gébal Mirror D :
3 = Secondary Position 4
SlitM ount Slit 1,2 [mm] :.3 \ﬂ
== = 3
+ o
SollerMount DetectorMotorized Slit
5 o) -~ o 4
Gelld4a
g . SollerMount
[}
Frimary Position 3 A _$_ ﬂ b
]
7 !J == SlitMount Ma Slit 10,5 [mm]
FrimaryRotaryAbsorber Auto e

) o

Secondary Position 1

Sample Stage

= =
o G

s o)

Ext. Primary Pasition 2

CentricEulerianCradle

Figure 2.4: DAVINCI display

21141 Virtually Mounting Components

In the example displayed above, the Primary position 2 - which is empty in the figure
above — can be changed to contain another allowed component. This means that the new
component will be virtually mounted, i.e. it will be mounted in the WIZARD but not on the real
instrument:

: o o 1

Ext. Primary Position 2
N

1. In the virtual goniometer, click on the last item to change the Primary position 2 from an
Empty Element to an UBC Collimator:

Empty element (5] —l
UBCCollimator_long_10
UBCCollimator_long_20
UBCCollimator_short_03
UBCCollimator_short_05
UBCCollimator_short_10 | = |F°
UBCCollimator_short 20 L_If N
NG

For instance, to:

s o == |/ / N
UBCCollimator_long_20 i ! L
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If the user carries out the experiment, the UBC collimator must be mounted. Otherwise, the
measurement will not begin.

It is possible to virtually un-mount a component. For example, the detector can also be
changed by virtually mounting another detector in the same way.

The instrument shown above has a double secondary track. A second detector. can be
switched by activating the corresponding track (click on the track number 1 or 2 at the upper
right after Secondary Beam Path):

Secondary Beam Path ) ?

Secondary Beam Path

== o 1

LYNXEYE LYNXEYE Scinti

Note

n If the instrumental conditions stored with the experiment do no match the current conditions
when the bsml file is started in a job, the validation undertaken by the START JOB plugin will
fail.

Some experiment templates, such as HR-XRD allow changes in method specific DAVINCI
displays i.e. for each single base method. The mount state of components cannot be
changed, since this would require user interaction between measurements. However, the ex-
periment templates allow switching all motorized components and settings (such as the slit
size of a motorized slit or detector settings) and activating single tracks in a multi-track sys-
tem.

21.1.2 Rotation and Non-Ambient Settings

If the stage provides a rotation you can click on the stage to open a small dialog:

L .
Sample Stage

‘_g: RotationSampleStage ga)| =

Rotation speed [1/mir] 0,0

The rotation may be a variable one (as in the example shown) or a synchronous one.

If a non-ambient stage is connected temperature and other parameters can be set. For in-
stance:

Cm | __awmy M m 1
Sample Stage

3

=g |MRI_Wide Range e &2
| Use chamber
Mode Set Temperature =
Set Temperature [*C] i
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The available modes (here: Set Temperature) depend on the controller used. To ignore the
chamber you have to uncheck the Use chamber field.

21.1.3 Confirmation

The settings in the DAVINCI module affect the entire experiment and all base methods.
When changing these settings a warning is displayed:

\ ? ) The DaWIMCT settings were modified. If vou press Ok the settings will be applied to all methods,

[ OK i | Cancel |

Note

Changes in the DAVINCI module affect the entire experiment. Certain modifications, such as
changing the detector slit width, will not alter a defined scan. However, choosing another
detector will reset all scans to an appropriate scan type.

Therefore, the user should first decide on the principal decisions such as choosing the
detector or mounting optics and then decide on the detailed experimental design.

21.2 Sequences

A sequence is a variation of one or more parameters in an existing method either as a step
list sequence or a regular sequence (see definitions in section Basics of WIZARD [ 13].

Sequences ¥ Sequences |

module
Sequences

Figure 2.5: Sequences module

As an example, two methods are shown. In both methods it should be measured at different
Phi positions (see section Basics of WIZARD [ 13]).

Sequence details
Total time  [s] 25,1
[hh:mm:ss.s] 0:00:25.1
Base method(s) Carry out fine alignment before this sequence
| Scan type | made | Time | Delay time |
2Theta-Dmega Continuous 20,1 [=] 0[s]
PSD fixed Still 5 [g] 0[=]
iAddrewsequence | | Up | | Down | Delete
. |Mame | Type (Steps  Refi.. Waittime
Add
| MNext | | Preceding ] | Discard J

Figure 2.6: Sequences display
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The total time is shown at the upper left of the sequence display, followed by a list of base
methods. In this example a 2Theta-Omega scan and a PSD fixed scan is shown.

2.1.21 Step List Sequence

1. To add a new sequence press the button | add new sequence |

= A dialog window will open:

Define a new sequence

Sequence on:

|§35i: Position

Seguence type
Reqular
[(step list

Mumber of steps: 10

( Ok | | Cancel |

Abeolute

Relative

2. Choose Phi: Position from the drop-down list of available sequences.

Sequence on:

|Psi: Fosition

Psi: Position

Phi: Position

Bearn Transl,: Position
X Position

¥ Position

Murnber of steps: 10

| 4 J | Cancel |

3. Choose a Step list sequence with 3 steps:

Define a new sequence

Sequence on:

Phi: Position

Sequence type

[ IRegular

Mumber of steps: ]

( Ok | | Cancel |

Absolute

Relative

18

DOC-M88-EXX194_V6_09.2017



Basics of WIZARD

» The appearance of the Sequence display changes:

Total time 5] 75,3
[hh:mrniss.s] 0:01:15.3

Sequence details

Phi: Position

(absolute parameter changes using step list)

Base method(s)

[w|Carry out fine alignment before this sequence

| Scan type | mode |alime |Delay time | || Drive | Alignment |Delta | Steps | '\:I
2Theta-COmega Continuous 20,1 [s] 0[s] |+ |Omega off 1 101
PSD fixed Still 5 [=] 0 [=] || Two Theta  Of 1 01
| |Psi Off 1 o1
| |Fhi off 1 101
| Addrnewsequence | | Up | | Down | |Delste | e [Barn Trarel, Off ' oL
¢ off 1 101
W falsd 1 1 V:I
|| Mame Type Steps Refi... | Wait time
| % |Phi: Position (absoluts) 2 3 |
Add
Ao v
+B Xe )

» The total estimated time is updated at the top left. The Sequence list contains
summary information about the new Phi Sequence at the lower left.

4. In the Sequence details the Phi position values can be changed at the lower right:

v
|| Step |Fhi: Position |
™ a -10,000
™ 1 20,000

5. An alignment can be defined in the sequence details in the upper right.
6. This function can be switched off by un-checking the check box:

| Sequence details

Phi: Position

(absolute parameter changes using step list)

[v|Carry aut fine alignment before this sequence

Note

How the alignment for a sequence is used depends on the measurement script.

21.2.2 Regular Sequence

In the following example a further sequence has been added. But now we choose a regular
sequence. This indicates that the user is specifying a start, stop and increment.

Add nenw sequence

1. Click on the button'E

J . Then, enter:

DOC-M88-EXX194_V6_09.2017
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Detine a new sequence

Sequence on:

|}(: Fosition =]

Sequence type

Regular Absolute

[[]5tep list Relative
Number of steps: 11 5
i —

\ J

2. Enter the X start, stop and increment in the sequence details at the lower right.

Number of steps: 11 5]
|| Brive | Unit | Start | Stop | Increrment
| X3¢ Position  [mm] -10,000 oo00; m

21.23 Changing the Sequence Order

1. To change the order of the sequence, use the Sequence list.
2. Mark the Sequence and press the Up or Down button.

| 4dd new sequence | | Up | | Down | | Delete |
| Mame | Type |Steps | Refi.. Waittime
| |Phi: Position (absoluts)  step list 3 wes 0:00:00.0

ILE)(: Position (absolute)  JEWEET yes 0:00:00.0

21.24 Other Sequence Variations

Until now, only sequences with a varied parameter (in this example: a drive position) have
been defined absolutely. It is possible to define sequences for relative changes depending on
the application. Special sequences may vary. Even scan axes themselves may vary.

21.3 Profiles

A profile is a special type of sequence and is set-up using the Profile module: This module
provides three module items: the Settings (to define the profile), a Table editor and a
Graphical editor:

Profiles meﬂﬁ ]
module Settings
Table editor

Graphical editor

Figure 2.7: Profiles module
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21.31 Introduction to profiles

For the further discussion it is useful to define several terms:

« A Segment is a change of one (or more) physical parameters (for instance: of a
temperature) over a time interval.

+ A Segment item is a part of a segment. It is either a delay or a measurement.

These terms may be best understood by the example shown in the following figure. It shows
one parameter which varies between y0 and y1 over the time (for instance between two tem-
peratures). Three segments are positioned on the time axis. Segment #1 is just a constant
(i.e. the parameter does not vary between time t0 and t1), Segment #2 is an increase from
the parameter value y0 to y1 (for instance a heating). Segment #3 is again a constant one.

While Segment# 1 provides no segment items, Segment #2 consists of three items: a delay
(that is: a wait time) and two measurements using different methods. Segment #3 consists of
a delay and a further measurement.

parameter
A
i i £ 1 £ i i i £ i
= FE_E = E
I 8 1 %1 t% 1 12 ot 1
1 1 2z Ez 1 1 1 2= 1
1 I 251 a£ 1 I 1 =2£ 1
| S| So 1 | -] ]
( BEC EE (. ZE
[ . 1 1 2 1
1 1 1 1 1
i
Yo
Ll )
time line
Segment #1 Segment #2 Segment #3

to t tz ta

Figure 2.8: Example of a profile with three segments

How would such a profile get executed?

The measurement library will first achieve the point (t0, y0) independent what the current
chamber state is. To achieve this, a special still scan is carried out (without a goniometer
movement). Such a scan may not be displayed by the evaluation software.

» Attime t1, the parameter will be varied with a constant gradient to y1. The two different
measurement methods will get measured after the delay. The delay after the second mea-
surement is created automatically by the measurement library.

» Attime t2, a further a non-ambient still scan is carried out, followed by a delay and a third
measurement.

Note

n The measurement library assures that both start and end parameters in the profile are
reached. l.e. if you would add a decline of the parameter to y0, the measurement will stop
only after y0 has been reached (if not aborted before).
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21.3.2 Settings

In the Settings, the profile is chosen (currently, it is only possible to define one profile). The
form shows the currently selected profile definition in its upper part and an overview on exist-
ing profiles at the bottom.

Define a new profile

Available for profiling are:

Set Temperature with Rate X
Available parameters
Name Unit Minimum | Maximum | Default | Defaut change
» SetTemperature [°C] 25 1100 25 10
Set Temperatur... [°C/min] -120 120 120
Overview current profile(s)
Total time  [s] |

[hh:mm:ss.s] 0:00:01.0

Name Segments Refine | Total time

Next  Previous

Figure 2.9: Profiles settings

2.1.3.2.1 Available Modes

The available profile definitions — or: modes - depends on the hardware and are defined by
the firmware in the instrument.

The profile modes are shown in a combo box.

Available for profiling are:

|ConstantHumidity .1,| |_LJ

Set Temperature with Rate
1 Set Temperature
~ Set Temperature and Humidity

Each mode provides one or more parameters which are shown in the table below. The pa-
rameters have default values and default change values. These defaults will be used when
new segments are created.

2.1.3.2.2 Special Cases of Non-Ambient Chambers

Below we give two examples for profiles which can be parameterized.

2.1.3.2.21 CHC

A CHC non-ambient chamber provides four modes :
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Constant Humidity

Available parameters

|| Name | Unit | Minimum | Maximum | Default | Default change |
| »  Set Temperature [eC] 20.0 80.0 20.0 10.0
|| Set Temperature (change) [°C/min] -5.0 5.0 0.1

= Set Humidity [%a] 5.0 95.0 5.0 0.0

This mode allows to specify parameters for temperature and humidity. However, the humidity
can be chosen for the first segment only. For all following segments it is kept constant.

Set Temperature with Rate

Available parameters

| Name | Unit | Minimum | Maximum | Default | Default change [
|» :Set Temperature i[eC] 20.0 300.0 20.0 10.0
|| Set Temperature (change) [°C/min] -30.0 30.0 30.0

This is the so-called “dry mode”, i.e. the humidity is not used. The heating or cooling are car-
ried out by the specified rate.

Set Temperature

Available parameters
| Mame | Unit | Minimum | Maximum | Default | Default change [
|l SERC RN Sl e 20.0

This is the so-called “dry mode”, i.e. the humidity is not used. The heating or cooling is al-
ways done at the maximum possible speed.

Set Temperature and Humidity

Available parameters

| Name | Unit | Minimum | Maximum | Default | Default change [
| » iSet Temperature i [°C] 20.0 80.0 20.0 10.0
= Set Humidity [%&] 5.0 95.0 5.0 10.0

The heating or cooling and the humidity are reached at the maximum possible speed.

2.1.3.2.2.2 Stress cell

A TS600 tensile stage provides modes to execute stress on a sample :

Set Elongation

Available parameters
| Name | Unit | Mirimum | Maximum | Default | Default change
> Target Elongation  [%] 0,000 100,000 0,000 10,000
. Speed [mm/miri] 0,05 5,00 0,50 4,95

Elongation is specified here as a percentage with a certain speed. The speed default change
should be set to a small value or zero to construct profiles.
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Set Force
Available parameters
|| MName | Unit | Minimum | Maxirmum | Default | Default change
b TargetForce | 0,00 800,00 0,00 10,00
| Speed [mm fmin] 0,05 5,00 0,50 4,35

This defines a certain force executed on the sample with a certain speed. The speed default
change should be set to a small value or zero to construct profiles.

Set Position

Available parameters
™= Mame | Lnit [ Minirmum [ Maximum [ Default [ Default change
ILI Target Distance [mm] 0,000 25,000 0,000 10,000
| Speed [mm/min] 0,05 5,00 0,50 4,95

This defines a movement of the sample with a certain speed. The speed default change
should be set to a small value or zero to construct profiles.

2.1.3.3 A Step by Step Example

Note

In the example below, we assume a temperature chamber using the “Set temperature with
rate” mode. The profile types available and their parameters will differ from those provided if
you have other hardware components.

Later, we show the parameters for a humidity chamber.

2.1.3.3.1 Step #1: Choose a Profile Type

1. Select Set temperature with rate from the combo box with the modi available.
Define a new profile

Available for profiling are:

Set Temperature L Add

Set Temperature
Av Set Temperature with Rate l

| Name Unit Minimum Maximum Defauit Defauit change
b SetTemperature [°C] 25 1100 25 10

2. You may then change default parameters. For instance, you may set the default
temperature to 29 [°C], and the default heating rate to 100°/min (a default cooling would
be set by a negative rate).

3. To define the profile using the mode selected in the combo box press | Add
» The profile appears at the top in the settings dialog:

Overview current profile(s)
Total time  [s] 1
[hh:mm:ss.s] 0:00:01.0 Delete |
Name Segments Refine Total time
» | Set Temperature with Rate 0 no 0:00:00.0

24 DOC-M88-EXX194_V6_09.2017



Basics of WIZARD

Note
Currently, it is not possible to define more than one profile.

To change to another mode it is necessary to delete the profile using the | Delete | putton.

» So far, we have defined the profile but it is empty, i.e. it has no segments.

4. Press | | to switch to the table editor:

2.1.3.3.2 Step #2: Add Segments and Measurements

2.1.3.3.2.1 Variant 1: Use One-Click Segments

This is the fastest way to define a profile using a combination of segments and measure-

M oAl o WL M -

ments. It is accessed via the toolbar buttons
and the measurement(s) currently selected.

Here, we use a PSD fixed scan:

1. Press “
2 M

» The button ‘ serves to add a step (i.e. a heating followed by a constant segment
filled with measurements). Because the default length of a constant segment is 1 [s]
and the PSD fixed scan used is 1 [s], too, there would be only one measurement. So,
we change the default length of the constant segment using the settings button in the
toolbar:

to append a ramp completely filled with measurements:

will add a descending ramp filled with measurements:

2. Press {é} - to change the duration of the constant:
— . b
¢- PR~

Additional delay [s] | 0,0 £

Duration const. [s] ‘ 1 [

[ = il |~

Optimize one-click

3. for instance, to 6 [s].

4. Press ‘ , and the step is append to the profile:
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Profile: Set Temperature with Rate Available method(s) Sequence(s) Measurement setup
Total time  [s] 21 Scan type Mode Time Delay time
[hh:mm:ss.s] 0:00:21.0 Method #1: PSD fixed Still 1[s] 0[s]

g 2
kG
T
w
25
e | . . . | . . . | . . . |
| - f - | : f : | : : f i
0:00:00.0 0:00:08.0 0:00:16.0 0:00:2
» This may be repeated as often as wanted:
Profile: Set Temperature with Rate Available method(s) Sequence(s) Measurement setup
Total time  [s] 54 Scan type Maode Time Delay time
[hh:mm:ss.s] 0:00:54.0 Method #1: PSD fixed Still 1[s] 0[s]
7B
LR
2 55
g .
E 45
g ™
“f ik |
n 3 3
e | . | . . . | . . ‘ |
| 1 T 1 | T T T | T T T |
0:00:00.0 0:00:20.0 0:00:40.0 0:01:00.0

Optimization of the Measurement (rapidNA)

A disadvantage of this type of a profile defined so far is the overhead time needed to execute
each single PSD fixed scan. In fact, the first (ramping) segment should have 4 scans before
reaching the target temperature. But, the overhead time needed for each single scan may re-

sult that the chamber already reached the temperature before the last scan is really mea-
sured.

To minimize such effects, some measurement types can be optimized using a rapid Non-am-
bient measurement. The 4 single scans are combined into one measurement.

1. Select rapidNA from the settings toolbar button:

@'LD[D/L .;_9

Additional delay [s] | 0,0

Duration const. [s] 1

v | rapidMA
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2. Note that this flag is only used for still scans (like the PSD fixed, i.e. no drives moved)
and for measurements without any delay times defined on a one-click segment.

= On the profile Table editor, you will note that the one-click segments defined so far
are marked with (Auto)

A B Ferend” M‘ﬂﬂﬂ@ DO A P2 U X e

Profile: Set Temperature with Rate Available method(s) Sequence(s) Measurement setup

Total time  [s] 54 Scan type Mode Time Delay time

[hh:mm:ss.s] 0:00:54.0 Method #1: PSD fixed Still 1[s] 0[s]

| Segment | Segmentitem Start time Start time [5] | Duration [s] End time [s] Start Y [°C] End Y [*C] Rate [°C/min]

|| Auto) 0:00:00.0 0,000 4,999 4,999 2 39 120

™ Measurement (met... 0:00:00.0 0,000 1,000 1,000

™~ Measurement (met... 0:00:01.0 1,000 1,000 2,000

™ Measurement (met... 0:00:02.0 2,000 1,000 3,000

| Measurement (met... 0:00:03.0 3,000 1,000 4,000

= Z(Auto) 0:00:05.0 4,999 4,999 9,998 39 2 -120
Mimmmimmk feemt ALARLAE A 4 ann « ann e Ann

» (Auto) marked segments behave differently than “normal” segments: for instance,
changing the end temparture here from 39 [°C] to 44 [°C] will auto-fill up the ramp with

measurements.
A B A Aepend Mlﬂﬂlﬂé} DlH A P2 X e
Profile: Set Te ire with Rate Available method(s) Sequence(s) Measurement setup
Total tme  [5] 56,5 Scan type Mode Time Delay time
[hh:mm:ss.s] 0:00:56.5 Method #1: PSD fixed Still 1[s] 0[s]
Segment Segment item Start time  Start time [s] Duration [sj End time [s] Start Y [°C] End ¥ [°C] Rate [°C/min]
3 o) | oow0o 0,0 7,500 7500 > w w2
-l Measurement (met... 0:00:00.0 0,000 1,000 1,000
| Measurement (met.., 0:00:01.0 1,000 1,000 2,000
| Measurement (met... 0:00:02.0 2,000 1,000 3,000
| Measurement (met... 0:00:03.0 3,000 1,000 4,000
-l Measurement (met... 0:00:04.0 4,000 1,000 5,000
| Measurement (met.., 0:00:05.0 5,000 1,000 6,000
| Measurement (met... 0:00:06.0 6,000 1,000 7,000
MWihata) n«NN-NT & T snn 4 aoa 17 400 a4 24 -1
Note: (Auto) segments may loose their state if one changes single items (like insertion a de-
lay).
2.1.3.3.2.2 Variant 2: Add Segments Step by Step and Insert Measurements Manually

The Table editor provides a list of segments and segment items.

Note: now we choose a humidity chamber in the Constant humidity mode: this adds a fur-
ther parameter: humidity in [%)].

1. Press ‘ to append it to the profile: a constant segment is added to the table:

| Segment Segmentitem  Starttime | Starttime [s] | Duration[s]  Endtime[s]  StartY1[®C]  EndY1[°C]  Rate 1[°C/min] | StartY¥ 2[%]

\iﬁl 0:00:00.0 0.000 120.000 120.000 29.0 39.0 5.0 10.0

2. For each parameter, columns are added for its Start value, its End value and the Rate.

3. Press ‘ once again to add a further segment:

| Segment  Segment item | Starttime  Starttime [s]  Duration[s] | Endtime[s] StartY1[°C]  EndY 1[°C]  Rate 1[°C/min] | Start 2[%]
|1 0:00:00.0 0.000 120.000 120.000 29.0 39.0 5.0 10.0

ILEZ 0:02:00.0 120.000 120.000 240.000 39.0 49.0 5.0 10.0
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4. The second segment automatically starts at the end of the first one (here, at 39 [°C] and
10 [%])- The start values can be edited for the first segment only. If these values are
changed all following segments are shifted accordingly.

5. Now, we want to add a constant segment with several measurements. To do so, switch
back to constant and press the Append button:

| Segment Segmentitem  Starttime | Starttime[s]  Duration [s] | Endtime([s]  StartY1[°C]  EndY1[°C]  Rate 1[°C/min]  StartY2[%]

| 2 0:00:00.0 0.000 120.000 120.000 29.0 39.0 5.0 10.0
0:02:00.0 120.000 120.000 240.000 39.0 49.0 5.0 10.0
0:04:00.0 240.000 1.000 241.000 49.0 49.0 0.0 10.0

» By default, the constant segment uses a duration of 1 [s].

6. To add a measurement, press g& i

» This uses a currently marked method shown on the tab Available method(s) to the
right below the toolbar:

EDCD/L J-"‘i-"»ig.@’lhl‘XI..'
Available method(s) Sequence(s) Measurement setup |

Scan type Mode Time Delay time
Method #1: PSD fixed Still 1[s] 0[s]

» Currently, only one method is defined (if we had defined more methods in the Basic
module above, these methods would appear in the list).

7. To add it, press q& .

| | Segment | Segmentitem | Starttime  Starttime [s] | Duration [s] | End time [s] | Start Y 1[eC] | End Y 1[°C] | Rate 1[%C/min] | StartY 2[%] |

| 0:00:00.0 0.000 120.000 120.000 29.0 39.0 5.0 10.0

| 2 0:02:00.0 120.000 120.000 240.000 39.0 49.0 5.0 10.0

| 2 (const.) 0:04:00.0 240.000 100.100 340.100 49.0 49.0 0.0 10.0
v ___iMeasurement  0:04:00.0 240.000 100.100 340.100

8. As can be seen, the duration of the constant segment is automatically adapted to the
duration of the measurement method selected (here, to 100.1 [s]).

9. Press ‘*—B to add a delay and then again g& :

| | Segment  Segmentitem  Starttime | Starttime [s] | Duration [s] | End time [s] | Start Y 1[eC] | End Y 1[°C] | Rate 1[2C/min] | StartY 2[%]

| 2 0:00:00.0 0.000 120.000 120.000 29.0 39.0 5.0 10.0
| 2 0:02:00.0 120.000 120.000 240,000 39.0 49.0 5.0 10.0
|| 3 (const.) 0:04:00.0 240,000 205.200 445,200 49.0 49.0 0.0 10.0
I Measurement 0:04:00.0 240,000 100.100 340,100

™ Delay 0:05:40.1 340.100 5.000 345.100

T Messurement  0:05:45.1 345.100 100.100 445.200

®» As a result, we get a segment with two measurements separated by a delay. The
delay can be changed to 20 [s], for instance:

| Segment  Segmentitem  Starttme  Starttime [s] | Duration [s] | End time [s] | StartY 1[°C] | End Y 1[°C] | Rate 1[°C/min] | Start Y 2[%] |
|| 2 0:00:00.0 0.000 120.000 120.000 29.0 39.0 5.0 10.0
| 2 0:02:00.0 120.000 120.000 240.000 39.0 49.0 5.0 10.0
| |3 (const.} 0:04:00.0 240.000 220.200 460.200 49.0 49.0 0.0 10.0
I Measurement 0:04:00.0 240.000 100.100 340.100
=] Measurement 0:06:00.1 360.100 100.100 460,200

10.We may now view the profile in the Graphical editor. Press Next to go to the Graphical
editor
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2.1.3.3.3 Step #3 : View in the Graphical Editor

Segment #2 Profile; Constant Humidity Available method(s)
Segment Total time [s] 460,2 _| Scan type Maode Time Delay time
Duration: 120 [s] [hh:mm:ss.s] 0:07:40.2 | Coupled TwoTheta/Theta Continuous 100,1 [s] 0[s]
Start: 120 [s]
Start Y: 39 [°C]
Gradient: 5 [°C/min]
o
Segment item = e
<no item> -C-Eu
=
£ 40
g L
=
5
(7]
20
Cursor
146,058 [s] 34,3 [°C]
Zoom in Time 65
a8 =
]
Start: 0[s] E 3
End: 4 9 [s] %
(7]
5 4 g mz
s [ S I S S | R T S R S S S
I + + + i t + + 1 t + 1 t t + 1 + t t 1 +
0:00:00.0 0:01:40.0 0:03:20.0 0:05:00.0 0:06:40.0 0:08:20.0

Figure 2.10: Graphical editor

21.34 Table and Graphical Editor
2.1.3.41 Common Layout
In the upper part of the window, both the table and the Graphical editor share the same lay-
out,a toolbar, an overview and a Measurement method selection:
A m A s WAl ol MM S DDA DA X
Profile: Set Temperature with Rate Available method(s) Sequence(s) Measurement setup
Total time  [s] 62 Scan type Mode Time Delay time
[hh:mm:ss.s] 0:01:02.0 Method #1: PSD fixed Still 1[s] 0[s]
Figure 2.11: Profile editors: common headers
Toolbar

The toolbar serves to select the next segment and action to append, insert, copy, paste etc.
A mh e WAl il WM S DD S P SsCUX

It is organized into five groups:

Segment insertion

4
1
A

Append/insert an increase of the parameters with maximum
speed

Append/insert a constant segment (no parameter change)

Append/insert a decrease of the parameters with maximum speed
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Appenle Check to append or uncheck to insert a segment

One-click segments | One-click segments append a new segment completely filled with
the measurements marked

Append an increase of the parameters with maximum speed and
measurements

Append a “step” consisting of two segments: a maximum increase
and a constant segment with measurements

Append a constant segment and measurements

Append a decrease of the parameters with maximum speed and
measurements

Append a “step” consisting of two segments: a maximum
decrease and a constant segment with measurements

Settings for One-click segments:

o EEERE

Additional delay: specify an additional delay time used between
two subsequent measurements

Duration of the constant segment: Adjust here the default duration

Optimize one-click measurements “rapid Non-ambient”: during the
measurement it is possible to execute a single scan repeated on
a one-click segment. The scan must be a still (no drives moved)
and it must not have any delays defined. This option affects the
whole profile.

Segment modifications

[D Copy the marked segments (together with their segment items)
':D Paste the marked or copied segments before the currently
marked segment
3 Transform the current segment into a constant one
an

Segment items group

Append a delay in the current segment

Insert a sample position change (chambers with internal sample
changer only)

Append the currently marked method(s) in the current segment

EE

Profile group

*IJJJ‘ Optimize the whole profile in time. This operation tries to minimize
the duration of the profile

Delete either the marked segment or the marked segment item(s)
like delay, measurement etc.

Clear the whole profile

N X
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How to select the current segment and mark segments depends on the editor used (table or
graphical) and is described below.

Overview
The overview summarizes the current profile.

Available Methods / Sequence(s) / Measurement Setup

To the right, the first tab list the available methods. Instead of using method(s) to insert or ap-
pend it is also possible to use a sequence or even a measurement setup.

21.3.4.2 Table Editor

The tabular representation of a profile lists information on segments and segment items to-
gether with all their parameters. For each parameter, the start value creates one column, and
— if appropriate — the end value and/or the rate (or gradient).

Parameter aramete
StartY 1[°C]  End Y 1[°C] | Rate 1[°C/m|n] Start Y 2[%]

4 Segment info

Segment  Segment item  Starttime  Start time [s] Duration [s]  End time [s]

13 0:00:00.0 0.000 120.000 120.00 29.0 39.0 10.0
2 0:02:00.0 120.000 120.000 240.00 39.0 49.0 10.0
k(const.) 0:04:00.0 240.000 220.200 460.2 49.0 49.0 0 10.0

Measurement 0:04:00.0 240.000 100.100 340.100

Delay 0:05:40.1 340.100 20.000 360.100
Measurement 0:06:00.1 360.100 100.100 460.200

Segment item info

Current Segment:
In the table editor the current segment is the one with

i 0:02:00.0

Marking segments:

1. To mark more than one segment in the table editor, click on the first row, then keep the
Shift button pressed and click on the last row: the marked segments are shown in blue:

2 0:02:00.0
3 (const.) 0:04:00.0
Measurement 0:04:00.0
Measurement 0:06:00.1

The marked segments can be pasted after the current segment using :D

21.3.5 Chambers with sample changer

Some chambers provide a built-in sample changer (like the MHC). This allows to change the
sample while measuring a profile rather than from the START JOBS plugin (and restarting
the profile as a whole).

For these chambers, an additional column appears in the Table editor:

ON
Press the =#j button on the toolbar to add sample position segment item:
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g sample position 1a02 0:00:00.0
Figure 2.12: The sample position can then be selected from the available positions listed in the combo
box:
(Sampleposton 102 ]

2.1.3.5.1 Assigning names to a sample position

While the START JOBS plugin allows names to be assigned to the sample positions for sin-
gle jobs it is also possible to assign them in WIZARD and store them within the BSML.

1. Choose the options module:

.. Profiles [ Name Selection
Settings A Close the shutter after eac... _
Table editor
Graphical display r .
| . | Sample IDs for Integrated Sample Holder
Sample position Sample ID
3 optine o A
Options | 1A02
— | | 1A03
- 1A04
J| | 1A05
| 1A06
| | 1a07
1A0R

2.1.3.5.2 Graphical Editor

The Graphical editor shows all segments versus time. For each parameter one track is dis-
played. In the example above, these are humidity and temperature.

Note: Using the toolbar described above, almost all actions (for instance, one-click seg-
ments) can be carried out here, too.

The panel to the left shows information about cursor position and the current segment. This
panel can be docked to the left or right or it can be made floating: just click on its head line
and drag it while keeping the left mouse button pressed.

32 DOC-M88-EXX194_V6_09.2017



Basics of WIZARD

Segment #2
Segment
Duration: 120 [s]
Start: 120 [s]
Start Y: 39 [=C]
Gradient: |5 [®C/min]

Segment item

<no item=

Cursor

152.839 [s] 39.2 [°C]

Zoom in Time

In the upper part the segment duration, start values and gradient are displayed. If the mouse
cursor hits a segment item this information is displayed, too.

21.3.5.21 Zooming

It is possible to zoom the profile in time.

1. Press the left mouse button and move the cursor to the left: the zoom fields in the lower
part of the panel are updated:

|| Zoom in Time

'.E.' Zoom mode

Start: 72.795 [s]
End: 60.244 [s]

®» |f you release the left mouse button, the time interval shown in Start and End is used
for the display.

2. To deactivate the zoom you can press the button |_[R_| at any time. Moving the mouse
from right to left (with the left mouse button pressed) will do the same.
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214 XY Positions
The XY positions module provides three module items: the definition for XY positions, the
setup for an Refine alignment and the Camera, which is an optional module.
A% positions
? XY positions
rmodule Refine alignment
Camera
Figure 2.13: WIZARD XY positions module
2141 XY Positions Form
Sample Definition | | Coordinate system Paositions.
Name | |ng Léj |§|| Positions are absolute || | style Free positions 1)
Bounding shape definition | ¥ [mm] ' [mm] center arm positions
Srope | R xped [ oo [ wom] [ 5]
Coordinate transformation Grid: Yl | o0 | wmem| [ 5 |
Type |Nnne \L" 20z SonEdL Distance 10,000 | Recalalate |
|
| | Y
Measurement points
S8 + XoAxdd
Ix[mm] ‘Y[mm] ‘Z[mm] ISitEID |
x
IlX:—lB.EUE "Y=103‘105 i [mm] N
Figure 2.14: XY positions display
2.1.41.1 Sample Definition
» Allows to save and load sample definitions to and from the database.
Sample definition consists of sample shape, size and coordinate system. Please note that it
does not include measurement positions. When a sample definition is loaded, respective
fields on the form become disabled. To enable editing of the shape, size and coordinate sys-
tem again, press Create new button.
34
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2.1.41.2 Bounding Shape Definition

« Different shapes of your sample can be selected.
» Shapes which are currently available are as follows:

X, driva limits g

XY drive limits
Wt afer

X, Y drive limits select a rectangular shape where the limits are prescribed by the X
and the Y drive

Wafer selects either predefined wafer diameters in [inch] or [mm] or
defines a free wafer diameter:

|2 [inch] ,:,|
4 [inch] ~|
& [inch] ]
3 [inch]
|Free entry in [inch]
200 [rmim]
£300 [mm] |
EFree entry in [mm] V_l

The X,Y positions display changes accordingly:
K

| 7905177 6447097 [inch] Diameter: 8 [inch]

The red dashed rectangle indicates the X,Y drive limits.

2.1.4.1.3 Coordinate Transformations:

Coordinate transformations are applied during the measurement (they do not affect the

graphics display to the right). The availability of the transformations depends on the stage
used. : Flip Phi by 180° (for Y<0 only)

Coordinate transformation

Type Mone 124

None |
Flip Phi by 180% (for ¥ < 0 only) %

Choosing this transformation will avoid usage of the negative Y drive positions: all negative Y
positions are reached by using a Phi=180° instead.
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21.41.4 Coordinate System: Absolute and Relative Coordinates

Three coordinate systems are available:

|ahsc:|ute ,:,|

absolute

relative to a reference

on agrid

absolute is the default. All points are defined as absolute positions of the x and y
axes.

measurement script.

relative to a defines an offset position. All points are defined as positions relative to
reference the offset position. This offset position may be changed by the

are relative to one of the cell vertices.

on a grid defines a set of cells relative to the offset position and a set of points
within each cell. All cells are relative to the offset position, while points

Example:
1. Select on a grid and define an offset and the grid:
Positions are |nn a grid ,1,|
X [inch] ¥ [inch]
Reference: | 0,10 | | 0,30 |
Grid EEEIEEEE]
Relative points limited to |§_E|rid cel i|
Refine alignment location |bnttom left corner ,1,|
» The graphics display changes accordingly:
Full Grid View Single Cell View
N
+
X
The red cross defines the new offset. Note that a wafer in [inch] has been chosen. Therefore,
all coordinates are shown in [inch].
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2.1.4.1.5 Positions

Different predefined styles are offered to specify a set of positions (or a set of grid cells):

|Free positions

w
)

Free positions
Cross

Lirne

Liney

Map
: Equidistant

Free positions the user can enter X and Y positions in the table (add button) or on

the graphic display (double click)

Cross defines an XY cross

LineX, LineY defines a line in either X or Y with an offset in the other coordinate
Map a rectangular map

Equidistant: an almost equal distribution over the whole area

1. To add, delete, delete all or to move positions up and down click on the appropriate

buttons in the table’s toolbar:

+

Xe 4

= R

®» The position corresponding to the row selected in the X,Y positions table is marked by
a dark red cross in the graphical display.

Example: Cross Without a Grid

1. Choose the positions relative to a reference and select the Cross style.

2. The X,Y fields will be enabled. As a result, the user can enter the centre for the cross and
its arm lengths in X and Y.

Sample Definition | | Coordinate system Positions.

— DG 3| st s (o 5

Bounding shape definition X finch] ¥ [inch] center arm positions

e Refrerc " ow cwen [ ooo] [ iw] [ 5E]

oml |vin [ om] [ o] [ 53]

Coordinate transformation __ ; §
- fEzis L00| | Recdadatz |

Type |None .1.‘ -

Measurement points. |

)

== k] e )

X [inch] ¥ [inch] Z [mm] Site ID

sl 0,50 0,00 0,0000 e

™ 0,00 0,00 0,0000 e

s 0,50 0,00 0,0000 g aolys o

s 1,00 0,00 0,0000 E X

™ 0,00 -1,00 0,0000

™ 0,00 -0,50 0,0000 x

™ 0,00 0,50 0,0000

-l 0,00 1,00 0,0000

| K=-0.94 | ¥=-081 | [inch]  Diameter: 8 |

Hint: If the style is set back to free positions it is possible to add or delete single points from

the cross.
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Example: Free positions on a grid

2142

1. Choose the on a grid option in the Coordinate system control and select the Free
positions style in the Positions control.

= Sample display area will change and the Full Grid View tab will be selected by

default.

2. Double click on the grid to select grid cells.

3. To select measurement points switch to the Single Cell View tab and double click
anywhere in the cell area. Grid cells and points can also be specified in the Grid cell
selection and Relative point definition tables respectively.

Please note that no measurement is possible unless at least one grid cell and at least one

relative point are defined.

Sample Definition | | Coordinate system Positions
Mame | DS R | et onagrid v | swie Alow partial incusion
Bounding shape definition ¥ [inch] f [inch] center arm positions
o e a [
More demerr B 10 & o om|(vo [ 9
Coordinate transformation " _ N
Relative points limited to | grid cell |&&l| | pistance 10 | Recalolate |
Type |N“”E '1" Refine alignment location | bottom left corner izl
Full Grid Wiew Single Cell View |
Type | | Y
Grid cell selection |
[z
L 'g 1 ._i_. [ ._g_. - -.:.- -.ﬁ' ‘.ﬁ'
| I)<[im:l'1]. I\‘Dru:h] Ix(ongr\d) I\'(ongrid} IZ[rnrrl]. ISiheID |
]| 0,10 0,69 ] 10,0000
]| 0,88 0,30 2 00,0000
] -0,68 -0,87 -2 -3 0,0000 %
H x
® X X
X Hox
=
Relative point definition
+B Xe axdd
# X [inch] ¥ [inch]
» 1 0,010 0,350
| z 0,380 0,380
I 3 0,380 0,010
X=3.33 ¥=-317  [inch] Diameter: 8
|

For this example refined alignment will be performed 4 times at the bottom left vertex of each
cell. Relative points limited to and Refine alignment location in the Coordinate system
control offer several options for the alignment location and relative point grouping.

Edge Exclusion

Some measurement techniques (e.g. TXRF) are sensitive to the edge of the wafer. The re-
sults are influenced when the X-ray beam is not entirely on the wafer anymore. In order to
warn the user for this edge exclusion, an extra circle in a dashed line is drawn that marks the
zone that can be analysed without problems. The user can add points that are within the
dashed circle and the wafer edge, but the points will appear as orange, as shown in the figure
below. The results from this zone are to be considered with caution.

38
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X=-121.154 ¥=215.559 [mm] Diameter: 450

2143 Refine Alignment Form

The form allows defining an alignment.

[v|Carry out fine alignment before this sequence

|| Brive | Alignment | Delta | Steps |
> |Omega off 1 101
TwoTheta off 1 101
. |Psl off 1 101
. |Phi off 1 101
. |Beam Transl. Off 1 101
[ off 1 101
\_IY Off 1 101

Figure 2.15: Refine alignment form

1. An alignment is carried out at each X,Y position and can be defined for each drive
(except for X or Y) if the box is checked at the top left in the form. Click on the list in the
alignment column:

Alignment
Off e
of
Required
Required {fine)
Dore

The following are defined as:

Off No alignment done

Required The drive will receive an alignment

Required (fine) The drive will receive a fine alignment

Done ng aIi%nment has been performed and the drive is considered
aligned.

n Note
How the alignment is done depends on the used measurement script.
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21.4.4 Camera

If one or more cameras are available and the application supports them they are shown on a
tabbed form: one tab per camera:

I Camera IUSEEElmerE|

| A

The camera control itself is described in detail in the MEASUREMENT CENTER User Man-
ual.

You may then use the Measure here with a right click on the camera image to add X, Y posi-
tions to the target positions table to the right:

Target positions
+ Xe oAxdP
¥ [mm] ¥ [mm] |
(| 3,000 2,120
| -12,200

Note: if there is a camera available but no X-Y stage is mounted the control remains empty.

To transfer the positions in the table to the XY positions form press |wliB0sfer, | or

| Transfer feplace) | \j5ing the first button will add new positions, the second one will replace all
existing X, Y positions. You can see the positions transferred if you click on XY positions in

the module:
Measurement paints |
SR =+ X4 Y

X [inch] ¥ [inch] Z [rnm] Site ID

= -0,48 0,18 0,000

~_ )

Note
n To transfer points it is necessary to choose the coordinate system Absolute and the style
Free positions in advance.
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215 Options

The Options module allows to set measurement specific options and consists of one module
item:

|| 1 Options |

‘ Options

Currently, settings are available for the (optional) video camera(s) and the shutter close only:

| Video
MName Take image before scan Take image after scan Store image with overlay features

| Other settings
[ | Name Selection

ILE Close the shutter after each scan (additionally to dose it after the measurement only) —

| Sample IDs for Integrated Sample Holder

| ISample position Sample 1D
| 1A02

| 1A03

| 1A04

Figure 2.16: Options module

Each video system can take an image just before the scan starts and after the scan finished.
The images are stored as JPEG files.

In addition, it is possible to define whether the shutter is closed between two scans inside the
same experiment. This option is useful to avoid X-ray illumination of the sample while, for in-
stance, the sample is heated for a longer time before the next measurement starts at a new
temperature. For chambers with an internal sample changer one may define sample names
for the each sample position, see section Assigning names to a sample position [ 32].

2.1.6 Fixed drives

Certain applications (like Stress and Texture) provide a specific form to control drive posi-
tioning and oscillation.

This form allows the user to enter parameters (positions and oscillations) for all drives which
are not used by the scan or the measurement setup.
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Update drives J Move drives
|| Drive . Optional | Position | Unit | Osc. | Amplitude | Unit | Speed | Unit
(PE== o 0,00 ! L o0 ! 0,0 I
™ TrackDistance [] 148,65 [mm] [] 0,0 [mm] 0,0 [mm/s]
[ O 0,000 [mm] O 0,000 [mm] 0,0 [mm/s]
| ¥ O 0,000 [mm] O 0,000 [mm] 0,0 [mm/s]
wfZ O 0,000 [mm] O 0,000 [mm] 0,0 [mm/s]
Figure 2.17: Fig. 20: Fixed drives form
1. Press | Update drives |to update the default drive positions with the current
positions on the instrument.
2. Press | Move drives | to position the drives according the values entered.

Oscillations are not transferred.

Oscillations

To actually use an oscillation it is necessary to check the oscillation box and to specify a non-
zero amplitude and velocity.

Optional drive

21.7

A drive may be marked to be optional, i.e. during job execution this drive is allowed to be not
available on the actual instrument.

Summary

21.71

The summary module provides a tabular view of the whole experiment.
|

lﬂSmnmarv

Experiment
Methods
Seguences etc,

rer

Figure 2.18: Summary module

There are three sections: the first one (Experiment) gives an overview of the whole experi-
ment, the second one (Methods) list all base methods: scan setup, fixed drives, optic set-
tings etc.. A final section lists information about optional Sequences (like XY maps, profiles
etc.).

Printing a Report

Regarding printing, definition of your own layout, and print preview, please see the chapter
10.2.25, RESULTS MANAGER, in the MEASUREMENT CENTER User Manual.

42
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2.2

Application specific modules

2.2.1 SAXS

The SAXS experiment template allows defining SAXS measurements on a N8 HORIZON
system with a 2D detector. Optionally, a VANTEC-1 may be mounted to allow for WAXS
measurements. It consists of the following modules:

SAX S module

Profiles

Options
module

|ISA1_(S

Manography

Pre-measurement (XY line ...
Measurement setup

IeﬂPmﬁlﬁ

e

| o4 Options

Options

rre

Figure 2.19: SAXS modules

The SAXS module not only serves to define the later SAXS measurement but it also allows to
carry out the pre-measurements described below.

Overview: Available measurement setups in SAXS

Table 2.1: Available measurement setups in SAXS

Type SAXS Detector involved
measurement
setup
Pre- Nanography VANTEC-500 in 0D
measurements mode
X/Y line scan VANTEC-500 in 0D
mode
Job Sample VANTEC-500 (SAXS)
measurements measurement

VANTEC-1 (WAXS) if
available

Optional measure

ments

Transmission of
sample

Sample with glassy
carbon

VANTEC-500 in 0D
mode

Glassy carbon

VANTEC-500 in 0D
mode

Background

VANTEC-500

Transmission of
background

Background sample with

glassy carbon

VANTEC-500 in 0D
mode

Without glassy carbon

VANTEC-500 in 0D
mode
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Type SAXS Detector involved
measurement
setup
Glassy carbon VANTEC-500 in 0D
mode

2.211 Pre-measurements

Two types of pre-measurements are available: a Nanography map and scans along X or Y.

Note
n Pre-measurements taken before the BSML is saved will be stored in the BSML in a special
section and copied to the final BRML. Thus, they are available to the evaluation software.

2.21.1.1 Nanography Map

Nanography maps will scan a complete X, Y rectangle while recording the integral count of
the 2D detector.

1. To start a nanography map click on the f% button. This opens the dialog:

—

| Abs. stop | Increment
2,000 1,000
100,0000 2,000

[] Glassy Carbon Glassy Carbon

Figure 2.20: SAXS Nanography setup dialog

2. Here, the ranges in X and Y can be entered.

3. Check the Bi-directional if you want to meander (this saves driving times because Y is
then scanned with changing the drive direction if X changes).

4. It is also possible to measure each X, Y position twice with two different settings of the
sample wheel:

5. If done with the parameter setup,
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6. press Start to directly start the measurement.

7. If done, the nanography may be stored as PNG file (using the Export button) or saved as
a measurement file:

Save

Save
Save to database

Save as text

8. Save and Save to database will store a complete BRML file to disk or database,
respectively. Save as text will store in a text format.

Note
n Pre-measurements (like nanography or X, Y line scans) will be automatically saved within
the BSML and are later available in evaluation software.

2.2.1.1.1.1 Transfer of Positions

X, Y positions can be marked in the nanography and automatically transferred into sample
positions for a job measurement.

First, select how to select positions using the Target menu:
Target Export Save

Hide
v| Point

Line

Rectangle

Pencil

Scan Line
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Each X, Y position selected is automatically inserted into the table of Target positions at the

right:
Target positions
| Clear | | Transfer | | Transfer (replace) |

+H X aAxdD
X [mm] ¥ [mm]
ILI 3,000 -3,0000
i 3,000 -7,0000
= 4,000 -3,0000
| 4,000 =7,0000
™ 5,000 -8,0000
™ 5,000 ~7,0000

1. The actions to select (point, line, rectangle,...) can be combined. The table allows to
delete or move X, Y positions using the standard buttons.

2. To transfer them to sample measurements press | Transfer | Or | Transfer (replacs) .

» Using the first button will add new positions to the table of sample measurements, the
second one will replace all existing X, Y positions.

3. You can see the positions transferred if you click on Measurement setup in the module:

B X Axod

#  Samplename X [mm] | Y [mm] | Detector(s) ] Time[s] & Optional

3,000| -3,0000|5AXS5 100,000

o1

| 2 3,000 -7,0000 SAXS 100,000
) 3 4,000 -,0000 SAXS 100,000
| 2 4,000 -7,0000 SAXS 100,000
| 5 5,000 -8,0000 SAXS 100,000
) 8 5,000 -7,0000 SAXS 100,000

4. Here, you can proceed as described in Sample Measurements [+ 47].

2.2.1.1.2 X/Y Line Scans

Another type of pre-measurement is a X or Y scan, for instance if the positions of capillaries
are searched.

Different scan types are possible to move one drive and keep the other one fixed or to move
both:

Scan type |x |1,|

Scan mode

Scan paramete Still (VANTECS500)

1. Then, define the Drive parameters.

Note
n All other parameters (e.g. generator or optics settings) are taken as they are currently set on
the instrument.

®» Such a scan may give the following result:
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| File Edit View Wizard Help

DEEE6 s I

WIZARD | ALIGNMENT | DETECTOR | COMMANDER | START JOBS | JOBLIST | DA VINCI | TOOLS | CONFIGURATION | DB MANAGEMENT | RESULTS MANAGER | CAMERA | LOG|

| oSS — Ps | Diplay: [VANTECSD0: Count event v -
- Clear Transfer | | Transfer (replace)
z ¥
‘ | R Xe axdd
e | Rlmm] ¥ ]
24, Profles - ] S I ==
setngs 8 - £ 0,458
g 5
Table editor g M 35,000 40,4900
Graphical editor z
s z
— I T T T T
3 P 3 Z ©
Y [mm]
Sentype v [ Tmefstep [ [ 0,500 {33 Delaytive (5] 4
scnmode e ) ses [ ERL #
s
TRy b, stop incremen:
¥ [mm] 39,0000 43,0000 0,1000
| Fxads ) 35,000
stat sop
[ ]
Mext Previous Discard
e
>y | o x=d05115 (mm] | y=1494 21w
) 515 [mm]_| =14, 1s] N

IEIEIEIET LR

2. The same transfer dialog can be used as described above in the nanography: click on the
graphic to define X and Y positions.

2.21.2 Sample Measurements

On this form, the SAXS measurements are defined which are later executed in the job. Each
sample measurement can be combined with optional measurements.

2.2.1.21 Definition of a Sample Measurement

Each row in the table creates a sample measurement:

| +H X Axdd
#  Samplename X [mm] | Y [mm] | Detector(s) ] Time [s]  Optional

Figure 2.21: SAXS sample measurement table

Table Entries for Sample Measurements

# The ordinal number of the sample measurement.
Sample name An optional name of the sample

X X coordinate

Y Y coordinate

Detectors Three selections are possible if both VANTEC-500 and

VANTEC-1 are available:

SAXS: take 2D image

WAXS: 1D measurement from VANTEC-1

SAXS and WAXS: simultaneous measurement of both
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Time The exposure time

Optional Indicators for optional measurements:
T: transmission

Bgrd: background

T(Bgrd): Transmission of background

Additional measurements can be created, moved or deleted with the table buttons:

£ % E - > PP

Add a new row

Delete a row

Copy the currently selected row

Move the selected row one row up

Move the selected row one row down

Move the selected row to the top of the table

Move the selected row to the bottom of the table

e e < PX+

Advanced Settings

To the top right, it is possible to set X and Y oscillations, Generator parameters and Non-
ambient parameters (if a non-ambient chamber was mounted):

| Advanced settings
XY oscillations Generator | Non-Ambient |
ILI Voltage 50 [kv]
| Current 1000 [LA]
| Power 50 [min]

The advanced settings are specific for each sample measurement, i.e. for table entry.
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2213 Optional measurements

By default, optional measurements are disabled. This is indicated by greyed check icons on

their tabs:

Options

\ﬂ Transmission of sample

&) Background

\ﬂ Transmission of background

Optional measurements can be enabled for every sample measurement, i.e. for every row in
the table to the left.

2.2.1.3.1 Transmission of sample

1. To enable this option, check the [«| Transmission of sample

» The tab gets a green check icon:

Options

&f) Transmission of sample

&) Background

————— Time [=] 10,000

&) Transmission of background

Figure 2.22: SAXS

Transmission of sample

|| Measure sample with glassy carbon

Use existing blank

|<Add areference |

| File | | Database |

Measure glassy carbon
Measure Time [8]
.
v
[Load
|::_______i_-%.i.:§. |
optional measurements

The determination of the transmission of the sample requires three measurements:

glassy carbon

Measure the sample with lsiac only the time can be defined here.

measurement

Reference an existing blank

BG see section Define a Reference to Existing
Measurements [» 51]

Measure the glassy carbon

ac This can be measured with a specific X,Y position
or a previous measurement can be referenced

The frame intensities of these measurements are saved in the result file and the evaluation

software is then able to calculate the transmission of the sample using:

T. =

I s+ec ~ Toc [S

ST

oc ~Tac [BG

Tsc Stands for the transmission of the glassy carbon. The typical value is 0.14 and can be de-

fined in the evaluation software DIFFRAC.SAXS.
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Eva Plugin Settings =]

| General | Decimal Places  Database Colors Properties 2D Frame

Default transmission for glassy Carbon:

[C Reset default values [C Reset toolbar positions ™ Reset column configurations oK J| Cancel I

2.21.3.2 Background

The background may be measured or a previous measurement can be loaded (How to load
one, please see section Define a Reference to Existing Measurements [ 51].

Options.
.ﬂ Transmission of sample Background

.g Background [v| Measure

.ﬂ Tranmm X [mm]
e B
Time  [5]

[ |Load
|-=.Add areference > |
File Database

2.2.1.3.3 Transmission of Background

Because the transmission of the background is similar to the transmission of the sample, see
the description above.

Note
n This option is only available if the background is also determined in the preceding step.

Options.
\g Transmission of sample | Transmission of badkground

Measure -ound with «carbon

Time [s] 10,000

,s Background

w Transmission of background
Measure blank

‘(Add areference: |

File Database
Measure carbon
Measure

e 6
T
—

[Load

| <Add a reference> |

File: Database
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2.2.1.3.4 Define a Reference to Existing Measurements

Certain optional measurements can be or are required to be references to already existing
ones. An example is the blank measurement. In such a case, the form provides the following

control:

Use existing blank

<Add a reference

File Database

1. Measurement references can come from the database or from a file on disk.

2. Press one of the buttons and the browser dialog opens:

-
Browse for SAXS experiments
-

Fl . w—

mﬁlg

Experiment Mame: Ag-Beh_complett_mit_WAXS.brml

Selected data:

#1 Group#1 TransmissionOfSample (Sample, GlassyCarbon)

Experiment name Application type Optional Time stamp created

Ag-Beh_complett.brml Saxs T | Bard | T(Bard) 06.03.2014 14:26
» | Ag-Beh_complett_mit_WAXS.brml Saxs T | Bord | T(Bgrd) 06.03.2014 14:26

Filter
() OFF (all XRD or SAXS)
(@) On (SAXS only) E Transm. E Background @ Trans. of badcground @ Blank E All i
|

Path: C:\ProgramData\Bruker AXS\Results Change path

Ok Cancel

Meas. group ¥  Measured

using Sample name

Time stamp measured | Time [s]

Integral counts Integral count rate [1/s]

1 TransmissionOfSample Sample, GlassyCar. .. 05.03.2014 16:02 10 127683 12768,3
2 1 TransmissionOfSample GlassyCarbon 05.03.2014 16:03 10 358615 35861,5
3 1 Background Park 05.03.2014 15:04 100 2608 26,06
4 1 TransmissionOfBackgro... Sample, GlassyCar... 05.03,2014 16:05 10 127873 12787,3
5 1 TransmissionOfBackgro... GlassyCarbon 05.03.2014 16:05 10 358032 35803,2
[ 1 Sample Park 05.03.2014 16:07 100 761878 7518,78

Figure 2.23: SAXS BRML browser

Note that you can use the filter options to restrict the search.

The optional measurements (like Transmission or Transmission of background) are indi-
cated by the flags in the Optional column:

e T Transmission
« Bgrd Background

» T(Bgrd) Transmission of background

These indicators tell that a BRML contains such measurements but it does not tell how many
measurements were done.

However, you need to select exactly one measurement. This is done in the lower part of the

dialog.

Selected data:

#3 Group#1 Background (Park)

Ok

Cancel

# Meas. group ¥  Measured
1 1 TransmissionOfSample

1 TransmissionOfSample

1 Background

1 TransmissionOfBackgro. ..
5 1 TransmissionOfBackgro. ..
[ 1 Sample

using Sample name
Sample, GlassyCar...

GlassyCarbon

Park

Sample, GlassyCar...

GlassyCarbon

Park

Time stamp measured | Time [s]

05.03.2014 16:02 10
05.03.2014 15:03 10
05.03.2014 16:04 100
05.03.2014 15:05 10
05.03.2014 15:05 10
05.03.2014 16:07 100

Integral counts
127583
358515

2608

127873
358032
761873

Integral count rate [1/s]
12768, 3

35861,5

26,06

17787,3

35803,2

7518,78
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To help with the selection the dialog shows several measurement details (like the optics
used, the Integral count rate etc.).

The selected measurement is shown to the left of the OK button. Without selected data the
dialog can only be closed with the Cancel button.

221.4 Profiles

The profiles module is present if, for instance, a Non-ambient chamber is installed. See the
description in Profiles [ 20]. In SAXS, the complete measurement setup can be put on a pro-
file.

2215 Options

Options are described in Options [+ 41].

2.2.2 XRD

This application provides several modules which can be used to define experiments with a
single XRD scan up to complex measurements involving profiles (for instance: non-ambient
measurements) and wafer mapping.

| I DAVINCI
DAVING] i
module DAVINCI
| ... XRD BASIC
BASIC |=| o ¥RD BASIC
rodule (29 Method #1
) DAVINGI
i~-ufl XRD setup
=] VETVSS
|
| o Sequences
Sequences [~
module Sequences
| L 1
| o8 Profiles J
Profiles Settings
rodule Table editor
Graphical editor
I
RY positions |« X¥ positions
module I
XY positions

Figure 2.24: XRD modules

2221 DAVINCI Module

For this module, see the description i section DAVINCI [ 14].
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2222 The Basic Module: XRD BASIC
I XRD BASIC
BASIC =/ o8 XRD BASIC
module = Method #1
£ DAVINCI
..... o XRD setup
----- o VCTNSS
In comparison to most other modules, this module consists of a tree view rather than of mod-
ule items. The tree contains at least one base method. It is possible to add, copy or delete
methods using the context menu.
In the following sections each tree node is described. The organisation of the nodes guides
the user step by step through the set-up procedure.
2.2.2.21 XRD Basic
This view describes the measurement:
User ‘Lab Manager ‘
Sample ID ‘TEST material ‘
Comments
Figure 2.25: Sample definition form
The User field cannot be edited. It contains the name of the user logged-in into the shell. A
free text can be entered into Sample ID and Comments.
2.2.2.2.2 Method
Method overview
Detector(s) used: Selected detector(s): SCINTT using 1 discriminator(s).
Tube(s) used: Cu tube with 1.54184 [R]. Generator at 20 [kV] and 5 [mA].
Scan type and mode: Coupled TwoTheta/Theta as Continuous.
Total time [s] 2501
[hh:mm:ss.s] 0:41:41.0
2.2.2.2.2.1 DAVINCI
The DAVINCI display is fundamentally similar as the display in the DAVINCI module. How-
ever, it is possible to change motorized optics only. These changes are method specific.
2.2.2.2.2.2 XRD Scan Setup

This form defines the Scan setup, and all parameters needed to carry out the measurement.

DOC-M88-EXX194_V6_09.2017 53



Basics of WIZARD

The default Scan setup is a Coupled TwoTheta/Theta scan but may vary according to the
detector, which has been selected. See table in section XRD [ 52] for an overview on avail-
able Scan types.

Scansetup  scantype  |Coupled TwoTheta/Theta v Tmefstep [s] 1,00 €33 Delay tme 5] 0,0 )
Scanmode  |Continuous v Steps 2501 Estim. tme [s] 2501
N /
4 Scan parameters )
Scan axes
Scan axis Unit Abs. start Abs. stop Increment
» 2Theta 5] 5,0000 55,0000 0,0203
Theta [ 2,5000 27,5000 0,0102
- /
~
Fixed axes Fixed drives
Drive Optional Position Unit Osc. Amplitude Unit Speed Unit
» Psi 0,000 G 0,000 i 0,0 [®/min]
Phi 0 “ 0,000 5] 0,0 [®fmin]
Beam Transl. 0,00 [mm] 0,00 [mm] 0,0 [mm/s]
X 0,000 [mm] 0,000 [mm] 0,0 [mm/s]
¥ 0,000 [mm] 0,000 [mm] 0,0 [mm/s]
z 0,000 [mm] 0,000 [mm] 0,0 [mm/s]
\ 4
( Update drives Move drives )

Basic Scan Setup

The Scan setup is found at the top of the form. It serves to select scan type, scan mode,
time per step, the number of steps and an optional delay time. The estimated time is calcu-
lated automatically.

Scan Axes

All of the axes used for the scan setup are listed in the upper left. A Scan axis can be a real
drive axis (in the example: the 2Theta and the Theta axis) or a logical axis. The scan param-
eters may be either Start, Stop and Increment or a Fixed value.

Fixed Drive

All of the axes except those used for the scan themselves are listed here. It is possible to
specify a position and/or to define an oscillation.

You may press | Ypdatedrives | o transfer the current instrument drive positions to the Po-

sitions column in the table, or | Movedrives | position the drives directly.

To use an oscillation it is necessary to check the oscillation box and to specify a non-zero
amplitude and velocity.

2.2.2.2.2.3 VCT/VSS

For OD and 1D detectors, it is possible to split a scan into several sub-scans with different
time or increment in each sub-scan.
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VCTVSS setup Pre-measurement |

Mode Start [7] |5,001879083 ssbscans | 0f Total time  [s] 81,275
[hh:mm:ss.s] 0:01:21.3
| Pre-measurement | Stop [f] | 70,00187508
G5 | Display: | =

0 02 04 06 08 1

Figure 2.26: VCT/VSS setup
The top of the form shows a summary of the currently defined scan limits (they are identical
to those defined in XRD setup form before.

The middle shows the details of the VCT/VSS methods and a list of resulting sub-sans
(empty in the figure above).

At the bottom, a graphical representation is shown.

Note

It is not possible to combine variable scan parameters with any other scan type than a
Locked coupled, Unlocked coupled or a Detector scan.

For XRD backward compatible experiments, it is not possible to combine variable scan
parameters with sequences or with more than one method.

Two methods are available for defining the splitting:

* VCT: Automatic calculation of an optimum time/step by compensating the intensity
variation caused by the Lorentz-Polarisation effect

* VCT/VSS manual: the number of sub-ranges can be defined by the user and both time/
step and the step size can be entered for each individual sub-range

By default, no VCT/VSS is selected. The mode is chosen from the top left combo box:

|Nnne |

Manual
VCT

Rt

Note

n After variable scan parameters have been defined, the basic scan should not be changed. If
modified (for example, step size, time/step scan mode and so on) the VCT/VSS information
is deleted and must be redefined.
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VCT

The minimum time/step is always the time/step defined in the base range (0.1 s in our exam-
ple). If the time/step calculated from the formula doubles or halves the time/step of the base
range (or of the preceding sub-range), a new sub-range with a longer or shorter measure-
ment time is created.

By default, the program will spend 10% of the total measurement time using the minimum
time/step given. The remaining available time (90% of the total by default) is allowed to vary
in accordance with the VCT regime. This ensures that adequate statistics are accumulated in
the background regions of the low angle regions by avoiding excessive measurement times
spent at higher angles.

+ If you change one or both parameters you have to press lﬂJ

WIZARD | COMMANDER | START JOBS | JOBLIST | DA VINCI | TOOLS| DETECTOR | MRDB EDITCR | LOG|
| DAVINC || VCT/VSS setup | Pre-measurement|
DAVINCI Mode ver || start [9 [5,001879083] #sub-scans Total time  [s] §490,8
| e | [hh:mm:ss.s] 1:48:10.8
Pre-measurement stop [7] [70,00187308
|1 XRD BASIC |
|=I o XRD BASIC VCT parameters || start Stop Increment Time/step Steps
[=-o# Method #1 Min, tme/sten [ 0,025 ) > s5.001879083 JEREITREEEE] 0,020 0,025 50
E I ——— o . 5001879083 5,001879083 0,020 0,075 150
e . 5,001879083  14,001879083 0,020 0,175 250
| 14001879083 20,001875083 0,020 0,375 300
| Aeply | Comverttomanual | 20,001879083  28,001879083 0,020 0,775 400
| 8,001879083  39,001879083 0,020 1,625 550
| 39001873083  70,001879083 0,020 3,300 1551
l = |
‘ o Sequences | cPs Dieplay: | 1)
@ XY positions =
o~
Module not available 2
3
I = e -
S
= T T T T T T
10 20 k- 40 50 [+ 70
2Theta [7]
| Mext | Previous | | Discard |
XRD (backward compatible)1 |
W LA o | & Generator Temperature Warr  44,343990 -1,146610 s

Figure 2.27: VCT

Manual mode

The standard VCT/VSS from the above example can be easily converted into a manual
mode.

1. Click on | Converttomanual |

= As a result, both Increment and Time/step can be edited for each sub-scan:

56
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DIFFRAC.WIZARD - User: Lab Manager - Application Type: Powder Diffraction - Instrument: MeasSrv(NBKA-JLKH6R1)/D2-205063
File Edit View Wizard Help

WIZARD COMMANDER | START JOBS JOBLIST DAVINCI TOOLS DETECTOR  MRDBEDITOR LOG

o DAVING VCT/VSS setup | Pre-measurement|
DAVINCL Mode Manual | start [7 [5,001873083 #sub-scans Total time  [s] §490,8
l S [hh:mm:ss.s] 1:48:10.8
Pre-measurement stop [7] [70,00187308
 Manual settings st | Stop Increment Time/step. Steps
|2 5001879083 [ERTETEEE] ,02 ,02
Number of sub-scans | 6001873083  9,001879083 0,020 0,075 150
| 9001879083 14001875083 0,020 0,175 250
|| 14001879083  20,001875083 0,020 0,375 300
|| 20,001879083  28,001875083 0,020 0,775 400
|| 8,001879083  35,001875083 0,020 1,625 550
|| 39001879083  70,001874083 0,020 3,300 1551
| CPs Dieplay: | 1)
ol |
@ XY positions =
% o~
Module ot avalable £
I — E
E
= T T T T T T
10 20 k- 40 50 [+ 70
2Theta["]
Next Previous Discard
bicxiey) svons) |\wDocde

¥RD (backward compatible)1 |

W o & Generator Temperature Warr | 67420070 2992373 s

Figure 2.28: Manual VCT/VSS

Pre-Measurement

If you are uncertain where to spend the measurement time you can switch to the pre-mea-
surement tab and execute a fast measurement with the current sample:

Mode |Manual g

1. Either press the button below the mode selection (BrEmeas Nement ) or
click on the second tab.

= From top to bottom the tab shows (see next figure): a Scan display, Scan
parameters and at the bottom left a Start and Stop button.

VCT/VSS setup| Pre-measurement |

CP5 Digplay: | il

Scan type |CoupledTonhetafI‘he13 | Time/step  [s] @ Delay time [g] | Clear | Transfer |
Scanmode  [Contnuous | steps 3251 Estim. time [5] _Set the lmits of the VCT/VSS subscans
It Il 1|
_ Scan parameters
. Seanaxis | Uit | Abs. start | Abs. stop | Increment
| > ZTheta (gl 5,001879083 70,001879083 0,020
| |Theta gl 2,500939542 35,000939542 0,0100

Figure 2.29: VCT/VSS pre-measurement
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2. Press the Clock button at the right of the Time/step field

Time/step  [s] 0,025 @

, to get the fastest possible scan time (it is calculated
from the current scan axis increment, the scan mode and the fastest possible detector
readout).

3. After a click on the Start button, the measurement will be executed and progress
information is shown below:

Start

| | |Measurement IS running.

Note
n For the pre-measurement the current optic and generator settings are used. If necessary,
use COMMANDER to change them.

File Edit View Wizard Help

DesEHEA

WIZARD | COMMANDER | START JOBS | JOBLIST | DA VINCI | TOOLS | DETECTOR | MRDE EDITCR | LOG|

| ¥ DAVIN | || veTivss setup| Pre-measurement |
DAVINCT ‘ [s3 Display: |XFlash: Scan counter 1)
l = W=
E o
|4 XRD BASIC 2
|=| 8 XRD BASIC 5
[} 9 Method £1 5 ==
o DAVINCI 2 =2
o XRD setup g
7 vCTjNss = I
£ 1L
I
£ I T Y T N Y O N 1Y
T T T T T T T T T T 1 T
10 20 30 40 50 &0 0
TwoTheta [*]
| - || Scantype | Coupled TwoTheta/Theta | Timejstep [5] n,nzs@ Delay time [5] 0,0 %| Clear Transfer ‘
P S o o tme (| ] | Sethe nisofihe VTS absiane
| = 14 sl i3 [ e | VCT/VSS sub-scan limit |
Scan parameters
@ XY positi
|| 5can axis | Uit | Abs. start | Abs. stop | Increment
Module not available | b ZTheta 41 5,001873083 70,001875083 0,050
I = 1 et il 2,500839542 35,000939542 0,0250
Start Stop
[ | [Mezsurement finished,
| Mext | Previous | | Discard |
T
XRD (backward compatible)1
"% | | @ | . Generator Temperature Warr | 68,566700°  -1,034746 5

Figure 2.30: VCT/VSS pre-measurement executed

4. A click with the left mouse button into the scan display allows to define sub-scan limits
which are shown in the bottom right table, for instance:

| Clear | | Transfer |

| Set the limits of the VCT,/VS5 sub-scans [

™ VYCTNVSS sub-scan limit |
| | 3 | 19,771879083
(| 34,966879083
[ 47,526879033
| 59,0815879083

5. Press Transfer and confirm to override your current settings.
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» The program will switch to VCT/VSS setup form and enter the sub-scan limits into a
manual mode. The Time/step is automatically duplicated for each subs-scan.

6. You may now change Increment and Time/step as usual.

» The current scan is also shown in the manual setup:

Eile Edit View Wizard Help

DOesdd

WIZARD COMMANDER | START JOBS | JOBLIST | DA VINCI| TOOLS | DETECTOR| MRDBEDITOR | LOG

o1 DAVINCT WCT/VSS setup | Pre-measurement |
DAVINGT Mode Manual |~ start [ [5,001879083 gsbsans | 5| Tomltme [ 18131
| e [hh:mm:ss.s] 5:02:11.0
Pre-measurement Stop [9]
1 XRD BASIC
|=| # XRDBASIC Manual settings | Start | Stop Increment Time fstep Steps
(=) 98 Method #1 | 001870083 JRERERECERCE
£l DAVINCT LS e | 15,771579083  34,966873083 0,020 2,000 760
;o) XRD setup || 34966879083  47,526879083 0,020 4,000 528
LT veTNSS —
Ijverp || 47526879083 59081379083 0,020 000 578
| 53081879083  70,001879083 0,020 16,000 546

| PS5 | Display: |¥Flash: Scan counter ]

@ XY positions
Module not available ]
I T | ~
e — %“, — Ly Hlluiﬂh | L

Time/step [s]
3 a4
1.

T 1
10 20 0 40 50

TwoTheta [7]

| Mext | | Previous | | Discard |

¥RD (backward compatible) 1 I

% o & Generator Temperature Warr  68,566700 ° -1,034746 =

Figure 2.31: Using the pre-measurement to define sub-scans

223 High Resolution XRD

This application provides several modules which can be used to define experiments with a
single HR-XRD scan up to complex measurements involving reciprocal space maps and
wafer mapping.
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DAVINCI 2 DAVINCL
module DAVINCI
HRXRD BASIC
=:of) HRXRD BASIC
i-of Sample definition
:\ﬂ Alignment
= ofl Method #1
BASIC i) DAVINCI
module L) HRXRD setup
Sequences ¥ Sequences
module
Sequences
Reciprocal o Reciprocal space

space module

XY positions

Reciprocal space

o XY positions

medule XY positions

PSR TR

Figure 2.32: Modules in HR-XRD

2.2.31 DAVINCI Module

For this module, see the description in section DAVINCI [ 14].

2.2.3.2 The Basic Module: HRXRD BASIC

HRXRD BASIC

— o) HRXRD BASIC
’—d Sample definition
'—d Alignment
— o Method #1
i-9 DAVINCI
o HRXRD setup

BASIC
module

In comparison to most other modules, this module consists of a tree view rather than of mod-
ule items. The tree contains at least one base method. It is possible to add, copy or delete
methods using the context menu.

In the following sections each tree node is described. The organisation of the nodes guides
the user step by step through the set-up procedure.

2.2.3.21 HRXRD Basic

This view describes the measurement:
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User |Lab Manager |

Sample ID |TEST material |

Comments

Figure 2.33: Sample definition form

The User field cannot be edited. It contains the name of the user logged-in into the shell. A
free text can be entered into Sample ID and Comments.

2.2.3.2.2 Sample Definition
It is necessary to define the sample before defining the scan.
The Sample definition form is divided into three sub-windows beginning from top to bottom:
* The Material database
* The Active sample
* The Recently used samples
~
Materia AN ik
database Hame 0 Crystal system a [nm] b [nm] & [nm] Alpha [#] Beta 5] Gamma [2] ~
Gall-a)n)as Cibic 058551 OL5mEL 05e5e] L) 0 a0
GafLalin{xas 1 Py) Cubic [ehri: ) 0 [k 0 ] 1]
Gall-in{P i 0,566 0554 0,566 £ w0 o0
Gass Cubdc 05653 05653 05653 bl k) a0
Gal Hewigonl 021891 0, 31551 0.5EE%S 0 0 .n]
GaP o 054512 0545182 054512 w0 o L]
[re =] Cibic 0505 ] 0L E0FES L) 0 20 b
N Add selected layer  Eschange substate Pakd  /
. pr—— -
Active Ay
sample Caliotn &l Layers Dulets sedoctnd lyor  Mew layer  Edt A& W Recal Sampls naee: A i L saamgikas
Typa Hama Crpstal sy3m Surface normal (g Azt (pr) Bl 10 pkstrate Cull Cylil  Felsaton[]
k |Subetate |51 Cubic 00,1 [1.10] Ca 05000 10,5000 1, 0000
. A
. Histantly used samples ™
Recantly | cneoss ssiected Oaless
used !
samples
. A
Figure 2.34: Sample definition form
2.2.3.2.2.1 Material Database

At the top of the form you will find the content of the Material database which is described in
the MRDB EDITOR plugin. In comparison to this plugin, the WIZARD is not able to edit mate-
rials and store the changes back into the database.

Note

If the content of the material database is changed using the MRDB EDITOR plugin, WIZARD
will recognize the changes for newly created experiments only. To update an experiment
already opened, the user must press the reload button at the lower right of the sub-window.

The WIZARD chooses Silicon as a standard substrate without any layers by default.
» In this example, a sample with a GaAs as a substrate with two layers is defined.
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2.2.3.2.2.2

1. Mark GaAs in the materials table and press the Exchange substrate button:

| I'\_'IGKJ. J\)U.I I\‘J\JHD Qe | ) e e e T
| Gall=)InGOAS(LR () Cubic 0,57581 0,57581 0,57581 o0
0,566 0,566 =

|Ga1-x)Ing)P
P iGats
Gal

Cuhic
E Cubi

0,31835 LN

Hexagonal 0,31891

H | Add selected layer || Exchange substrate

2. To add a layer, click the Add selected layer button and choose Ga(1-x)In(x)As and
Ga(1-x)In(x)As(1-y)P(y), as shown in the example below.

Active Sample

An Active sample, which is shown in the middle of the form, will appear as shown below:

Active sample
|

| | Mew layer | | Edit | | & | W Recalc | Sarrple name: |

&dd to used samples

. Delete all layers | | Delete selected layer

|| Tipe | Name | Crystal systemn | Surface normal (mna) | Azimuth (pgr) | Refer to substrate | Cx [1 | Cy [1 | Relaxation [] |
| ¥ [Layer {Ga(l-)InGaas1-y)PE)  Cubic [0,0,1] [1,1,0] 0,50... 0,50... 1,0000
|| Layer Ga(1-In{ss Cuhic [0,0,1] [1,1,0] 0,50... 0,50... 1,0000

Cubic [0,0,1] [1,1,0] 0,50... 0,50... 1,0000

| |Substrate  Gads

Note
If the sample just defined will be used in other experiments, it can be stored in the database.

(see section Recently used samples [ 63].

Sample in Reciprocal Space

» The sample, which has just been defined using the Reciprocal space display can now be
controlled.
1. Click on the Reciprocal space module. The module itself is described in detail on
Reciprocal Space Module [ 67].

& DAVINCI | Methods and sequences
DAYINCI [1Show all sequences
Il Type | Scan/sequence type | Remarks
Method 2Theta-Omega Continuous
HRXRD BASIC |
|=rof HRXRD BASIC
ol Sample definition
Lol slignment
|=rafl Method #1
= ofl DAVINCT 'g
- ofl HRXRD setup o
=
Substrate and layers
¥ Sequences || [lshow all
Sequences | Type | Name | Crysta...
| [l Layer: Ga(l-GInGoas(1)PH)  Cubic
2 Rei g [¥]Layer: Ga(1-0n()As Cubic ;
eciprocal space
2 2 | |[¥] Substrat... Gads Cubic -5 -4 83 -2 ] 2 3 4 5
=l Feciprocal space h[1,1,0]
I
o XY positions
e Mext  Preceding | Discard

= The substrate reflections are shown from black to gray depending on their intensity and
the layer reflections are shown from light to dark red.
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Refer to Substrate
When checked the relaxation will be relative to the substrate. Otherwise, the previous layer
will be taken as reference.

Sample Orientation

Surface Normal and Azimuth can be changed.
1. Click into the cell to open a small dialog:

2. and change the values.
3. To close the dialog type <Esc> (changes not stored) or <F4> (changes stored).
®» The red button will store the changes.

= WIZARD guarantees that surface Normal and Azimuth are perpendicular if the form is
left.

More options

The buttons at the top of the sample table allow deletion of one or all layers, addition of a new

layer (i.e. a manual definition of all parameters), editing of the layers, and moving layers up
and down in the sample:

L Active sample

m | Delete all layers | | Delete selected layer | New layer | | Edit | & || ¥

2.2.3.2.2.3 Recently used samples

1. To store the samples created for later usage enter a sample name and
2. press Add to used samples in the Active sample window.

Sarmple name: |GaAS sample | | add to used sarmples
1

» The sample will be stored into the recently used samples at the bottom of the sample
form and will be available for later sessions.

» Click Choose selected to use a recently used sample. Used samples also can be
deleted.

Recently used samples

| Choosesslected | Delete |

|| Sample name Substrate Layers
| * | Gads sample

2.2.3.2.3 Alignment

WIZARD provides the possibility to define the alignment of a sample for a given reflection.
This is done together with the COMMANDER plugin.
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Alignment at | | Drive | Unit  Position | Offset | Alignment |Delta  Steps |

. = Omega [°] 33.0285 0 Done 1 101
Reflection hkl: 0] | 0f s | i

| IThetaZ—H =] 66.0569 0 Done 1 101

Calculated substrate positions || PsiH [ 0.000 0/ Done 1 101

| IF’hi-H =] 0.000 0 Done 1 101

Tau(Bragg) [°] < Theta(Bragg) [°] | 33.0285 | Beam-H [mm] 0.00 0 Done 1 101

Omega ] 33.0285 2Theta(Bragg) [°] 66.0569 [P [mm] 0.000 0 Done 1 101

rY [mm] 0.000; 0: Done 1 101

Alignment scan

Reset to defaults

Import from
| COMMANDER

Export to
| COMMANDER |

Figure 2.35: Sample alignment form

If the reflection is modified at the upper left

|I Alignment at

Reflection hkl: | D-;-H D-;-H 4-;-”5 -l-|

the substrate positions and the corresponding drive positions are recalculated accordingly:
Calculated substrate positions

Tau(Bragg) [°] l:l Theta(Bragg) [°]
Omega 7] 2Theta(Bragg) [°]

| | Drive | Unit | Position | Offset | Alignment |Delta | Steps |
| Omega [°] 33.0285 0 Done 1 101
| IT?"!el:aZ—H = 66.0569 0 Done 1 10
|| PSIH [c1 0.000 0 Done 1 101
| IPhi-H = 0.000 0 Done 1 10
| Beam-H [mm] 0.00 0 Done 1 101
| X [mm] 0.000 0 Done 1 101
&Y [mm] 0.000: 0; Done 1 101

2.2.3.2.3.1 Exchanging Positions between WIZARD and COMMANDER

If the reflection has been chosen, the theoretical sample positions can be transferred to the
COMMANDER plugin:

Export to
1. Use  COMMANDER

2. Then, switch to the COMMANDER plugin:

. =]
Omega-H [°] 22,0000 34,5646 BV
Theta2-H [°] 41,0000 69,1293 B @

3. The drives can be moved or the Alignment scans can be performed.

4. After locating the positions, use Transmit drive positions from the COMMANDER menu
and

Import from
5. click | commanDER | in the WIZARD for the chosen experiment to be updated.

= The offsets are updated in the Alignment table and the positions are recalculated using
the calculated substrate position. Please note the example below:
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Drive Unit Position Offset
»iOmega | [e] 33.0238 0.0046
Thetaz-H [°] 66.9277 -0.8707

2.2.3.24 Method

The form offers some information about the current scan setup, tube and detector chosen:

Method overview

Detector(s) used: Selected detector(s): PSD in 0D mode with 14,325 [mm] opening.
Tube(s) used: Cu tube with 1,54184 [A]. Generator at 20 [kv] and 5 [mA].

Scan type and mode: 2Theta-Omega as Continuous.

Total time [s] 19,7
[hh:mm:ss.s] 0:00:19.7

Comments:

It is possible to enter method specific comments.

2.2.3.2.41 DAVINCI

The DAVINCI display is fundamentally similar as the display in the DAVINCI module. How-
ever, it is possible to change motorized optics only. These changes are method specific.

2.2.3.2.4.2 HRXRD Scan Setup

This form defines the scan setup and all parameters needed to carry out the measurement.

The default scan setup is a 2Theta-Omega scan but may vary according to the detector,
which has been selected. See table in section High resolution XRD [ 102] for an overview on
available scan types.

Basic Scan Setup

The Basic scan setup is found at the top of the form. It serves to select Scan type, Scan
mode, Time per step, the number of steps and an Optional delay time. The estimated
time is calculated automatically.

Scan Axes

All of the axes used for the scan setup are listed in the upper left. A scan axis can be a real
drive axis (in the example: the 2Theta and the Omega axis) or a logical axis (in the example:
an offset for Omega). The Scan parameters may be either Start, Stop and Increment or a
Fixed value as in the offset.

In HRXRD, the Scan axes are relative. This means that the scan coordinates refer to the
aligned reflection.
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Basic scan
setup
Scan type 2Theta-Omega &) Time/step [s] Delay time [s] 0.0
\Scan mode Continuous [~ Steps [ 201‘ Estim. time [s] 20.1
4 B N/ N\
Scan axes Reciprocal
Scan axis Unit__ Rel. start Rel. stop Increment space
» 2Theta ] -1.0000 1.0000 0.0100
. Omega (1] -0.5000 0.5000 0.0050
Omega offset  [°] 0.0000
4 ||denhua| to sample ali & D ) E
Alignment o =
Aligned reflection: I l [ 1 [ s ‘ [
Tau(Bragg) [°] 0 Theta(Bragg) [°]
Omega e] | 33.0285 2Theta(Bragg) [¢] | 66.0569|
| Drive Unit Position | Offset | Alignment
» Omega (] 33.0238 0.0046 Done
| Theta2-H  [°] 66.9277 -0.8707 Done
|Psi-H [¢] 0.000 0 Done
|Phi-H ] 0.000 0 Done
. Beam-H [mm] 0.00 0 Done " | "
X [mm] 0.000 0 Done .!5 .!; -1 0 3' .I, },
¥ [mm)] 0.000 0 Done h[1,1,0]
N I\ J

Figure 2.36: HRXRD scan setup

Alignment

The alignment is identical to the alignment defined by default. However, it may be switched to
a method specific alignment. This renders the aligned reflection different for each single
method. (see section Alignment [ 63])

|identica| to sample alignment

jlidentical to sample alignment
' specific for this method

Reciprocal Space

The lower right panel shows the current scan in reciprocal space. For further information see
the description in Reciprocal Space Module [ 67]

66
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2233 Sequences in HRXRD

HR-XRD provides several special sequences. For an introduction to the sequences module,
see section Sequences [ 17].

The appearance of HR special sequences is restricted to the scan chosen in the base
method. For example, a 2Theta-Omega scan allows an Omega relative start sequence but
not a reciprocal space sequence.

2234 Reciprocal Space Module

The reciprocal space display shows the reflections of the sample layers, the base methods
and the effect of all sequences if they result in a movement in reciprocal space, i.e. in varying
2Theta and Omega values.

Methods and seguences

Show all sequences

Type Scan/sequence type | Remarks
v| Method 2Thets-Omega Continuous

'3
b
=
Substrate and layers
| Shaow 3l
Type MName Crysta...
v| Layer: Ga(1-:0In(oas(1vIPly)  Cubic
| Layer: Ga(1-)In{x s Cubic i
v|Substrat.., Gads Cubic -5 -4 -3 -2 2 3 4 i

0
h[1,1,0]

Figure 2.37: Reciprocal space display

7+ . maximum
P e scattaring angle
& . (2Theta) for a
7 . given wavelength

rmaxirmum
2Theta due to
drive limits

[1'o0l 1

Lo — \ f f f f \ \ ——1
- - B -1 o 1 4 5
h[1,1,0]

incident beam below surface exit beamn below surface
Figure 2.38: Reciprocal space limits

The figure shows the GaAs sample defined earlier with a 2Theta-Omega scan.

DOC-M88-EXX194_V6_09.2017 67



Basics of WIZARD

Several regions are not available for the measurement: The location at which the incident and
the exit beam are below the sample surface and the location at which 2Theta is out of the
drive limits. This is indicated by a red dashed line. If using an instrument with two secondary
tracks (i.e. two detectors and perhaps different optics) the 2Theta limit is subject to switching

the selected secondary beam path.
The user can zoom into the display.
1. Click on the left mouse button. Move the mouse and release it:

f f
o 1
h[1,1,0]

[(R]

Select Sequences for Display
» |If sequences have been defined, their effect on the scan in the reciprocal space can be
seen by toggling the check box at the upper left:
Methods and sequences

Show all sequences

Type Scan/sequence type | Remarks
| Methiod 2Theta-Omega Continuous
v|Sequence  Omega relative start

Select Layers for Display
* Check the layer reflections at any time in order to change them.

Substrate and layers

v|Show all

Hame Crysta...
Ga(1-xIn(Oas(1-v)P(y)  Cubic
Gall-®)In{ons Cubic
v| Substrat... Gass Cubic

2.2.3.5 XY Positions Module

For this module, see the description in section Profiles [ 20].
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224 Alu Bath
Alu Bath allows measurements from a proportional counter either in parallel with another de-
tector (for instance, a LYNXEYE) or one after the other.
This WIZARD provides two modules: one to set-up the primary optical parameters, and one
to define the measurement method(s).
DAVINCI |4 DAVINC |
HEHHE DAVINCI
... Alu Bath
BASIC I )
module =l AuBath
il Documentation
._;_;:d #1 parallel
- DAVINCI
Lol ¥RD setup
2241 DAVINCI module
For this module, see the description in DAVINCI [ 14].
2242 Alu Bath module
Either a simultaneous measurement of the primary detector (for instance, a LYNXEYE) and
the proportional counter can be carried out or both detectors are measured in sequence.
The measurement mode is selected in the top node of the AluBath setup:
1 AluBath
— o AluBath
.ﬂ Documentation
—|o8 #1paralel
i~ DAVINCI
iy XRD setup
Measurement mode: _Measu'e one method (parallel with PropCounter) ~
Measure one method (parallel with PropCounter)
Measure two methods {one for PropCounter)
i-g #2 (LYNXEYE_XE (1D mode))
i~ DAVINCI
L ¥RD setup
Using the first option, the experiment will carry out one scan while the second option will carry
out first the measurement with the proportional counter followed by the primary detector.
Note: Due to the electronics of the proportional counter, the minimum Time/step is 25 [ms]. If
the parallel measurement is chosen this will restrict the fastest time possible for the LYNX-
EYE, too.
The scans are defined by the XRD setup as described in XRD Scan Setup [ 53].
2243 Options

Options are described in Options [ 41].
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2.2.5 Stress

The Stress experiment template allows defining stress measurements with a 0D, 1D or 2D
detector. It consists of the following modules:

DAYVINCI 1 DAVINCI [
muodule
DAVIMCI
BASIC <. Suess BASTC module |
rrodule Stress BASIC
Drives
A positions ) XY positions |
rriodule T
XY positions
. Options
Options 2
module Options

Figure 2.39: Stress modules

Apart from the DAVINCI module used to select optics, detectors and other hardware, the
complete stress measurement is defined in the Stress BASIC module that we describe below.

2251 DAVINCI module

For this module, see the description DAVINCI [ 14].
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2.2.5.2 Stress BASIC Module

The basic module has two module items. The first item (Stress BASIC) defines the stress
setup. The second item Drives is used to modify the settings for all drives independent on
the stress measurement itself.

Depending on the Stress application and the detectors used for the measurement setup dif-
ferent setups can be chosen:

+ Classic Stress for 0D and 1D detectors

» Grazing Incidence Stress (0D and 1D detectors)
» Stress 2D Side mode

» Stress 2D Iso mode

2.25.21 Stress Measurement Setups

Depending on the instrument configuration, different measurement setups exist for Stress.
Only those measurement setups are shown which can be used with the given instrument
configuration and detector selection in the DAVINCI module.

The following figure shows the Stress measurement setups available if a 0D detector is se-
lected. An overview of all available Stress setups can be found below Overview: Available
Measurement Setups in Stress [» 72].

o) Classic stress for 0D/1D | o4 Stress for grazing incidence | Pre-measurement

o Total time  [s] 7188

[hh:mm:ss.s] 1:59:48.0

Each measurement setup is shown on a single tab. In addition, there may be a pre-measure-
ment tab (if supported by the detector).

Note

n Only one measurement setup can be active at a time. The active setup is indicated in the tab
header with a green check mark. To activate a measurement setup, select the corresponding
tab and press the select button.

2.2.5.21.1 Example: Activate a Measurement Setup

» In the following figure the Classic stress for 0D/1D is chosen while the Stress for
grazing incidence is displayed:
of) Classic stress for 0Df1D ) Stress for grazing incidence | Pre-measurement

o Total time  [5] 1,1
[hh:mm:ss.s] 0:00:01.1

1. To activate Stress for grazing incidence press the button | # in the upper left corner.

= Now, Stress for grazing incidence becomes selected and classic is shown with a
grey check mark.

) Classic stress for 0Df1D o Stress for grazing inddence | Pre-measurement

G Totltme [ L
""" [hh:mm:ss.s] 0:00:01.1
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2.2.5.2.1.2 Overview: Available Measurement Setups in Stress

Table 2.2: Available measurement setups in Stress

Chosen Stress Possible scan type(s) Remarks
detector measurement
setup
0D detector or | Classic stress | Offset coupled TwoTheta/
Pilatus/1D for 0OD/1D Theta
detector in 0D
mode
PSD PSD fixed
0D detector Stress for TwoTheta
or PSD grazing
incidence
or Pilatus in OD
mode
2D detector Stress 2D Side |Phi, Psi
mode
Stress 2D Iso | Still (VANTEC-500) or still for
mode other 2D detector

2.2.5.2.2 Stress Measurement Setup: Classic Stress for 0D/1D

Note
n This setup is only possible if a 0D or 1D detector is used for the measurement.

) Classic stress for 0Df1D | o Stress for grazing inddence | Pre-measurement |

] Total time  [s] 7138
[hh:mm:ss.s] 1:59:48.0

Mode  |Side indination izl Scan type |OFFsetcoupledTonhetam1eta m| Mode |Cor1tinuousPSD fast Ill'
Tilt Psi Azimuth positions

st 19 mowmen (1 [ 9|l
neenen (1 [ sy | Mewes [ iy

s 13 e
e | o

Increment  [7] 0,0203400129% l+1% ﬁ - v DD

2B X A¥dS|
Timefstep  [5] 1,000 Il |
Psi sin?{psi) (signed) | 0

Steps 2l 0,000 e 45
™ 15,000 0,066987296506 ||| | 90
sl 30,000 0,249999996506
™ 45,000 0,499999996508

Figure 2.40: Classic Stress

1. In Classic Stress you have to choose between Iso inclination (also called Omega
mode) and Side inclination (also called Psi mode):

Mode |Isu inclination Ill|

W[

Side indination
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®» The Scan type is fixed to an Offset coupled TwoTheta/Theta scan. The Scan
modes available depend on the detector chosen. In our example a 1D detector was
selected. Therefore, only a Continuous PSD fast scan is possible. 0D detectors may
allow choosing between a Step and a Continuous scan.

2. In the next step a 2Theta range has to be defined by specifying Start, Stop, Increment
plus the Time/step. This is done in the left most panel:

ZTheta
st 1
w1
Increment  [9] m
Time/step  [5]
s

2.2.5.2.21 Tilt psi

In the middle panel the Tilt Psi values can be entered:

Tilt Psi

Psi mode |rva£lLJ|Elr psi -i-|

Increment [ 5,00000 ,_r
o | 2,

R X Az

| Psi sin2{psi)

I 3 | 0,00005 0,00000000

| 15,00005 0,06698730

I 30,00005 0,25000000
45,00005 0,50000000

Il

In Iso inclination, the Psi values are added to the 2Theta/2 values, in Side inclination they
are identical to the Psi drive positions of an Eulerian cradle.

Three different entry schemes exist:

|regular psi -i-|
sin2{psi)
free entries

1. In the regular psi scheme, you enter Psi values in the left column, the sin2(psi) are
calculated.

2. In the sin2(psi) scheme, you enter values between 0 and 1 in the right column and the
Psi are calculated.

3. Using the scheme free entries, you can enter values in both columns.
4. Furthermore, using the regular psi and the sin2(psi) scheme, you can enter an

increment or the number of measurement points. Then, press the button ,_g;j:
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» this takes the first and the last Psi (or sin2(psi) ) value from the table and calculates
all others in this range.

5. The Psi table entries can also be modified with the table buttons:

+HR X AP

Add a new row

Delete a row

Move the selected row one row up

Move the selected row one row down

Move the selected row to the top of the table

% Copy the currently selected row
.
v

£ Move the selected row to the bottom of the table

2.2.5.2.2.2 Azimuth Positions

1. Finally, enter the Azimuth (or Phi) positions in the right most panel:
Azimuth positions

Increment  [9] ,_ﬁ;j
vespons | 2

s X Axed

Phi

» 0,000
45,000

90,000

1L

= The usage of ‘800 and the table buttons work is identically to the description above for
Psi.

2.2.5.2.2.3 Pre-measurement for Classic Stress

If you are not sure about the sample it is possible to carry out a pre-measurement.
1. To do so, mark the Psi and Phi entry you want to measure with a click on the row.
2. Then, change to the tab Pre-measurement:
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| €EPS | Display: | |

Scan type |0FfsetooupledTonhe13ﬂ'hem -l-| Timefstep  [s] @ Delay time  [s]

Scan mode |Conh’nuous PSD fast -l-| Steps Estim. time [s]
Scan parameters
|| Scan axis | Unit | Abs. start | Abs. stop | Increment I
| iTTheta il 150,0000 160,0000 0,020340012997
| Thets Gl 105,0000 110,0000 0,010170006498
| Stat | [ stp |

Figure 2.41: Stress pre-measurement

3. You may choose between different Scan types and change Scan parameters.
4. To get the fastest possible scan time press the Clock button at the right of the Time/step

e B [ oouslfy
field ) , (it is calculated from the current scan axis
increment, the scan mode and the fastest possible detector readout).

5. After a click on the Start button, the measurement will be executed and progress
information is shown below:

| | |Measurement is running.

Note
n For the pre-measurement the current optic and generator settings are used. If necessary,
use COMMANDER to change them before.

2.2.5.2.3 Stress Measurement Setup: Stress for Grazing Incidence

Note
n This setup is only possible if a 0D or 1D detector is used for the measurement.

This stress setup uses 2Theta scans. The scan modes available depend on the detector cho-
sen. In our example a 1D detector was selected. Therefore, only a Continuous PSD fast
scan is possible. 0D detectors may allow choosing between a Step and a Continuous scan.
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|_‘ Classic stress for 0D/1D o Stress for grazing incidence | Pre-measurement |

W Totaltme [ L1
=2 [hh:mm:ss.s] 0:00:01.1

Scan type |Tonheta lé.l' Mode Continuous PSD fast lé.l'

|
e —

HB X AaxzdP

o
45
S0

[[[’%

Figure 2.42: Stress for grazing incidence

2.2.5.2.3.1 Reflections

In the table you can define Omega values and 2Theta scan parameters together with the
Time/step. The description is optional.

@A X Axde

It is possible to measure more than one reflection: Just press the [i:] button to add or @
to copy the current row.

Add a new reflection

Delete a reflection. There must be at least one.

Copy the currently selected reflection

Move the selected reflection one row up

Move the selected reflection one row down

Move the selected reflection to the top of the table

Move the selected reflection to the bottom of the table

e e < PX+
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2.2.5.2.3.2 Azimuth positions

2.25.2.3.3

For the definition of Azimuth positions, refer to the description of Classic stress above.

Pre-measurement for Grazing incidence Stress

22524

If you are not sure about the sample it is possible to carry out a pre-measurement.
1. To do so, mark the Phi entry you want to measure with a click on the row.
2. Then, change to the tab Pre-measurement.

All steps are similar to the pre-measurement described for Classic Stress. Please see there
for further details.

Stress Measurement Setup: Stress 2D Side Mode

225241

A Stress setup for 2D detectors is similar to the Pole figure setup used for Texture, see
Measurement setup: Reflection Texture 2D [» 90].

Note
This setup is only possible if a 2D detector is used for the measurement.
A pre-measurement is not possible with a 2D detector.

of) Stress 2D Side mode | o) Stress 20 Iso model

ng Total ime  [5] 1550,9
[hh:mm:ss.s] 0:25:50.8
Scan type |Psi scan m| Mode Step ]
B X Axed
Description Time/step ZTheta (hkl) ITheta Omega Automatic Gamma Gamma min Gamma max
ILI 0,500 0,0000 0,0000 0,0000 260 280
Use one pole figure for all entries
Mode
(©) Standard
Phi range
Ful cirdle sat [1 @ o
sop [1 @
S
|:| Enter steps: (] E
Psi range
.
S
papos

Figure 2.43: Stress 2D Side mode

The elements for a 2D setup are the following ones (from top to bottom):

Scan Types and Mode

It is possible to use either Phi scans or Psi scans. Psi scans cannot be combined with a
thinned mode. Only step Scan mode is possible.
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2.2.5.2.4.2 Reflections

In the table one or more reflections (i.e. different pairs of 2Theta and Omega) can be defined:

Description This can be any text.

Time/step This is the time spent per orientation (please see the note below).

2Theta (hkl) Theoretical 2Theta of the reflection. If modified, the value for
Omega will be calculated to the half of 2Theta.

2Theta 2Theta where to position the detector center.

Omega Enter an Omega value here if the half of 2Theta is not wanted.

Automatic Gamma Check the box to use automatic Gamma calculation. If unchecked
the Gamma min and max in the next columns are used. See the
description in 2D Scheme Planning and the Pole Figure Display

[ 79]
Gamma min Here, enter a value for the Gamma min.
Gamma max Here, enter a value for the Gamma max.

2.2.5.2.4.3 Pole Figure

» Psi and Chi can be set in a thinned or standard mode. The thinned mode cannot be
combined with a Psi scan.

e 11 [

» It is possible to use either a full Phi circle or to define a Phi sector:

1. To do so, uncheck the check box Full circle. To specify an increment rather than the
number of steps uncheck the check box Enter steps:

Phi range

[ |Full drde Start  [9]
Stop [

Ina.  [7

[ |Enter steps: EIII

2. The Psi range can be set with Start, Stop and the number of Psi positions:

Psi range

st [
S
s os
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2.2.5.2.5 2D Scheme Planning and the Pole Figure Display

Note
n While 2D scheme planning is described here for Stress 2D side mode it is available for all
measurement setups using the pole figure display, e.g. Stress 2D Iso mode and Texture 2D.

2.2.5.2.5.1 The Pole Figure Display and its Options

This display shows the coverage of the measurements in the Phi-Psi space. It is also the key
access for the 2D scheme planning and other measurement optimizations. It provides several
options in the context menu discussed next.

ud

Fsi

Pole Figure Display Context Menu

1. To open this menu use a click with the right mouse button while the mouse cursor stays
over the pole figure.

Coverage 20 detector

Gamma from 245,8 [7] to 294,2 [7]

Projection 3
Grid 3
Optimize 3

Force redraw

Coverage 2D detector Check to show the Gamma range at each position (either
automatically calculated or manually entered).This is
described in the section Scheme Planning below.

Gamma from .. to ... | Shows the currently used Gamma min and max.

Projection The projection may be chosen between Stereographic,
Orthographic and Equal area.

Grid Check whether to show a Phi grid (each 30°) or a Psi grid
(each 10°).

Optimize Different options are available here to exclude (Phi, Psi)
points in the pole figure which may be redundant due to
symmetry.

Select azimuth positions | A dialog opens to choose azimuth positions:
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Exclude Azimuth Positions

IUnchedk all Phi positions you wish not to get
measured.

[0 [] 360
[+] 30
[«] 60
[«] 20
[] 120
[«] 150
[] 180
[] 210
[] 240
[~] 270
[«] 300
[] 330

Measurement at Psi=0° Choose whether to make a single measurement Phi=0° or
to measure all azimuth values.

Force redraw Click to force a redraw of the display

2.2.5.2.5.2 2D Scheme Planning

Introduction

Already in snap shot mode (still scan without any drive movements), 2D detectors provide a
large angular coverage often covering several (hkl) reflections in one image. If a 0D or 1D de-
tector is used a similar coverage has to be achieved with scans including drive movements.

The image attained with a 2D detector covers 2Theta and a certain Gamma range (Gamma
denotes the angle around the axis of the diffraction cone) which depends on detector geome-
try, sample distance and the 2Theta. For details, please see Bob B. He, Two-Dimensional X-
Ray Diffraction, Wiley 2009.

To optimize measurement time, one should avoid both “orientation gaps” (due to a too sparse
Gamma coverage) and “orientation overlaps” (due to a too narrow Gamma range).

The WIZARD Pole Figure Display facilitates the measurement planning by displaying the
covered Psi/Phi range of the detector. The corresponding Gamma range of the detector for a
specified (hkl)-reflection can be obtained in three ways:

» Automatic calculation depending on detector geometry, sample distance and 2Theta(hkl)
* Manually entered values
» Transfer of values from a measurement carried out with COMMANDER.

All three options are described in the sections below.

Note on Gamma: all Gamma values shown (or entered) in the WIZARD are absolute values.
We follow the convention in Two-Dimensional X-Ray Diffraction cited above, so the calibrated
center of a 2D detector is at Gamma =270°. Here, one can also find the formulas used for the
calculations.
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Automatic Gamma Calculation

The gamma range is calculated depending on the 2Theta (hkl), the 2Theta position of the
detector center, and Omega as entered in the table together with the detector sample dis-
tance and the detector geometry. The detector geometry takes into account

* a circular detector (like the VANTEC-500) which will diminish the possible gamma range
when 2Theta (hkl), and the 2Theta center position differ

 a rectangular detector (like the EIGER2) where a ROI (region of interest) can be defined
and may be even asymmetrically opened in Gamma

» Geometric effects due to a flat detector surface and the sample distance

Note: It is assumed that only a part (sector) of the (hkl) reflection is visible, i.e. Gamma is de-
termined by the detector geometry. For the calculation the maximum detector height is used.

To activate automatic Gamma calculation use the context menu of the pole figure display and
check Coverage 2D detector:

Coverage 20 detector

Gamma from 245,8 [7] to 294,2 [7]

Praojection 3
Grid 3
Optimize 3

Force redraw

The Gamma min and max get immediately calculated using the 2Theta (hkl), 2Theta and
Omega specified in the table. The values are shown in the next line of the tooltip. The cov-
ered Phi/Psi range is drawn for each position in the pole figure:

Description Time/step ITheta (hkl) ITheta Omega Automatic Gamma Gamma min Gamma max
3 0,500 122,0000 122,0000 61,0000 260 280

Use one pole figure for all entries

Mode

© Etandard

Phi range
[+ Full circle st [1 @  q
soo 1 @ 30
_
["] Enter steps: 0

Psi range
st 19
—_
papos

Figure 2.44: 2D Scheme planning

In the example shown, a symmetrically opened detector is used (VANTEC-500). In case of
an EIGER2 detector the ROl may be chosen to be asymmetric and Gamma min and max
will be asymmetric, too.

Manual Gamma Values

To enter Gamma values manually (for instance determined using another program like
DIFFRAC.EVA, DIFFRAC.TEXTURE or DIFFRAC.LEPTOS) the check box in the table must
be unchecked:
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Automatic Gamma Gamma rnin Gamma max

The Gamma values entered must be determined from other programs using measurements
under identical conditions regarding detector sample distance and 2Theta range.

Using the COMMANDER to Determine Gamma
To use this option, a still scan in COMMANDER at the wished 2Theta position is needed.

COMMANDER  To use this option, make a still scan in COMMANDER:
plugin

.1 ¥
T S Mt ek B el b i L B ML UL Ly B LN LALLM L i LI AL LA LA L jond
1 02 o4 o1 2 34 88 20 % % u: 200 400 700 2000 4000 800D 20000 40000 80000

lks |... Secondary Display

1. Move the mouse cursor to the position whished in the image taken and use the context
menu (right mouse button).
® |t provides
Transmit to WIZARD — Gamma minimum value or Gamma maximum value or
2Theta (hkl).

2. Move the mouse cursor in the image taken accordingly to determine all values whished
and choose the corresponding Transmit to WIZARD operation.

WIZARD 1. Switch to the WIZARD plugin:

lugin .
P9 2. If you wish to set 2Theta (hkl): move the mouse cursor over the cell you want to change
Description Time/step ZTheta Omega Automatic Gamma Gamma min Gamma max

. I N ol B |

122,0000 51,0000 ' 260 280
3. and use context menu:
L3 Get from COMMANDER

x Cancel

4. Select Get from COMMANDER and the 2Theta (hkl) value will be copied.
5. Repeat this (if wished) for Gamma min and Gamma max.

Note: it is not necessary to transmit all three values. For instance, one may transmit only
Gamma min or Gamma max. In the case you press Get from COMMANDER for a value not
yet transmitted an error is shown in the status bar.
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2.2.5.2.6

Stress Measurement Setup: Stress 2D Iso Mode

2.2.5.2.6.1

Note
This setup is only possible if a 2D detector is used for the measurement.
A pre-measurement is not possible with a 2D detector.

&) Stress 2D Side model o) Stress 2D Iso mode |

ng Total time 5] 120
[hh:mm:ss.g] 0:02:00.0
Scantype | Stil (VANTEC500) ¥ Mode [step )
HR X AP
Description Time/step ITheta (hkl) ITheta Automatic Gamma Gamma min Gamma max
3 10,000 114,0000 114,0000 260 780
Tilt Psi Azimuth positions.

Psi mode regular psi =] Increment [ l:l ‘-
Increment  [] 5,0000 Meas. points £

=B X Aaxdd —

I!

&
Meas.points L{-:::‘n
B X Axdd g ,
Psi sin?(psi) (signed) ) 1}
u 5
I

A

] 15,00005 0,066987302381 90
| 30,00005 0,250000002381
-l 45,00005 0,500000002381

Figure 2.45: Stress 2D Iso mode (with Coverage 2D Detector enabled)

Reflections

2.2.5.2.6.2

In the table one or more reflections (i.e. different 2Theta) can be defined. It is also necessary
to specify the theoretical 2Theta value, 2Theta (hkl). The use of Gamma is described above,
see 2D Scheme Planning and the Pole Figure Display [ 79].

Tilt Psi

2.2.5.2.6.3

The Psi table is described in Stress Measurement Setup: Classic Stress for OD/1D [ 72].
For each Psi in the table, omega is calculated from: Omega = 2Thetahkl / 2 + Psi.
Note that Psi must follow the condition: |Psi| > 2Thetahkl / 2.

Azimuth Positions

2.25.2.6.4

Finally, enter the azimuth (or Phi) positions in the right most panel as described in Stress
Measurement Setup: Classic Stress for 0D/1D [» 72].

Drives

This form allows the user to enter parameters (positions and oscillations) for all drives which
are not already defined by the Stress setup itself. See also Fixed drives [ 41].
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2.2.5.3 XY Positions Module

For this module, see the description in section Profiles [ 20].

2.2.6 TEXTURE

The TEXTURE experiment template allows defining texture measurements with a 0D, 1D or
2D detector. It consists of three modules:

1 DAVINCI
DAy NI ., [
modLle DAVINGL
|
+ TEXTURE BASIC
=ty TEXTURE BASIC
module
Drives
|
o » XY pasitions
XY positions et RO
maodLle HY poslivns
R=fine alignmert

Figure 2.46: Texture modules

Apart from the DAVINCI module used to select optics, detectors and other hardware, the
complete texture measurement is defined in the TEXTURE BASIC module that we describe
in the following.

2.2.6.1 DAVINCI Module

For this module, see the description in DAVINCI [ 14].

2.2.6.2 TEXTURE BASIC Module

The basic module has two module items. The first item defines the Pole figure and the
schemes. The second item Drives is used to modify the settings for all drives independent on
the texture measurement itself.

2.2.6.2.1 TEXTURE Measurement Setups

The form defines pole figures, i.e. the coverage of the Phi-Psi space, and the measurement
type.

Depending on the instrument configuration, different measurement setups exist for Texture.
Only those measurement setups are shown which can be used with the given instrument
configuration and detector selection in the DAVINCI module.

The following figure shows the Texture measurement setups available if a 0D detector is se-
lected.

| Reflection Classic Texture 00 | o4 Reflection Texture 0D/1D | »f) Transmission Texture | Pre-measurement

) Total ime  [s] ]
T [hh:mm:ss.s] 00:00:00.0
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2.2.6.21.1

Each measurement setup is shown on a single tab. In addition, there may be a pre-measure-
ment tab (if supported by the detector). The Transmission tab might not be available de-
pending on the software version and settings.

Note

Only one measurement setup can be active at a time. The active setup is indicated in the tab
header with a green check mark. To activate a measurement setup, select the corresponding
tab and press the select button.

Example: Activate a Measurement Setup

2.2.6.21.2

In the following figure the Reflection Classic Texture 0D is chosen while the Reflection
Texture 0D/1D is displayed:

1. To activate Reflection Texture 0D/1D press the button

o) Reflection Classic Texture 00 &% Reflection Texture 0D/1D | o)

Total tme  [s]

|

0

[hh:mm:ss.s] 00:00:00.0

o

in the upper left corner.

= Now, Reflection Texture 0D/1D becomes selected and classic is shown with a grey
check mark.

o) Reflection Classic Texture 0D | o Reflection Texture 0D/10 | o)

Total time  [s]

0

[hh:mm:ss.s] 00:00:00.0

Overview: Available Measurement Setups in Texture

Table 2.3: Available measurement setups in Texture

Chosen Texture Possible scan type(s) Remarks
detector measurement

setup
0D detector Reflection Phi scan

or 1D detector/
Pilatus in OD
mode

Classic Texture
(0]

Reflection
Texture 0D/1D

Offset coupled TwoTheta/
Theta

Omega remains at
half 2Theta plus an
optional offset

Detector

Omega remains
fixed

1D detector

Reflection
Texture 0D/1D

Offset coupled TwoTheta/
Theta

Omega remains at
half 2Theta plus an
optional offset

Detector Omega remains
fixed
PSD fixed PSD oriented at 0°

ThetaF scan

PSD oriented at 90°

2D detector

Reflection
Texture 2D

Phi scan
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Each single (Phi, Psi) position pair is defined as an orientation. At each orientation a mea-
surement will be carried out. The type of the measurement depends on the detector selected.

The measurement defines the time per orientation and the used 2Theta and Omega posi-
tions. The measurements are defined in the table at the bottom (see following figure). It is
possible to define more than one measurement.

2.2.6.2.2 Pole Figure

The Pole figure display is common to all Texture measurement setups and is located in the
lower part of the specific form. The upper part usually contains a table of scheme entries:

o) Reflection Classic Texture 0D | o Reflection Texture 0D/1D | # Transmission Texture | Pre-measurement |

) Total ime  [s] 3475,
2]
o [hh:mm:ss.5] 0:57:55.9

| Desaription IOrienmﬁonsjﬁme Iﬁme,’orienmﬁon | Sean type ISmnmode I2'I'l'1|213 | Omega IBd«_;|r::|1 IZ‘Iheia | fime factor
765 0,100 Phi Continuous 44,0000 22,0000 O 0,0000 1,0

200

Use one pole figure for all entries

Mode

(2) Thinned Delta [9] l:l

() standard

Phi range

[] Full circle Start  [7] Gl:l
sop [ @[ 360]

Psi range

Start  [9] 0,000
Stop  [9] 80,000

Figure 2.47: Classic Texture 0D

Note
n By default, the pole figure is unique for all scheme entries. To allow different pole figures for

each scheme uncheck [v|Use one pale figure for all entries  at the top left of the Pole figure
control.

Note

n By default, the pole figure shows one point per orientation. But if the density is high (either
there are many orientations or the window covers a small region of the computer screen
only) the pole figure coverage is displayed as a hatched region only.
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Example:

d

Fsi

The coverage of the Phi-Psi space can be defined in various ways:

O St

e

Thinned mode: the orientations are equally distributed, as shown in the figure above.

Standard mode: the number of orientations at a fixed Psi angle is kept constant, i.e. the
density of orientations for low Psi angles is higher than for high Psi angles.

The Phi range can be a full circle

Phi range

Full circle Start [ @ Ijl
sop [ @

Ina. [ @

Enter steps @[ 35 ]

or may define a sector only by un-checking the Full circle check box.

Fhi range

[ |Full cirde Start [
sop 1] o
Ino. [ @

o s |

Furthermore, Psi can be restricted.

The example shows a Phi sector in standard mode:
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Use one pole figure for all entries

Phi range
[“IFull drde Start  [9]
w4 m
ne. 1 o[ o
Enter steps:

Psi range
st 09
oo 1
ne. 09

2.2.6.2.2.1 Orientations

Each single orientation i.e. each (Phi, Psi) point in the pole figure will be covered by the mea-
surement. However, the type of measurement carried out is prescribed by the measurement
setup chosen and the detector which was previously selected in the DAVINCI module.

2.2.6.2.3 Measurement Setup: Reflection Classic Texture 0D

This measurement setup is only available if either a OD detector is configured and selected in
the DAVINCI. A 0D detector can be a scintillation counter or solid state detector. The result-
ing scan type will be a Phi scan either in continuous or in step mode.

The form displayed consists of the pole figure as discussed above and a table specific for the
classic mode.

* XP Aaxd®

| Description | Orientations | Timeforientation | Scan type | Scan mode | 2Theta | Omega Bckgrd 1| ZTheta | time factor | Bckgrd 2 | ZTheta | time factor | One bekgrd per Phi
b |00 764 0,10 Phi Conti... | 44,0... 22,0.. [] 00000 1,0 [] 00000 1,0

Table Entries in Reflection Classic Texture 0D

Description This can be any text.

Orientations The number of orientations as calculated from the pole figure
Time/orientation This is the time spent per orientation (please see the note below).
Scan type In the classic setup this is fixed to a Phi scan.

2Theta Enter a 2Theta value here. If modified, the value for Omega will

be calculated to the half of 2Theta.

Omega Enter an Omega value here if the half of 2Theta is not wanted.

Background 1 or 2: Check the box in the Background 1/2 column to create one or two
background measurements. If checked a 2Theta value must be
checked in the following column. This value should be distinct
from the 2Theta value used for the measurement. A time factor for
the background measurement can be entered in the next column.

One background per | If checked, a background measurement will be created, but only if
Phi Psi varies.
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Note

n The Time/orientation entered in the table is a minimum time used for the measurement. If
this time leads to a scan velocity which is too fast it will be automatically reduced before the
measurement.

Adding, Deleting and Moving Orientations
The toolbar at the top of the table can be used to modify the number of schemes:

2 XBE duaa H‘H

Theta stop | Increment | Fixed Cmega | Cmega

Add a new orientation

Delete an orientation

Copy the currently selected orientation

Move the selected orientation one row up

Move the selected orientation one row down

Move the selected orientation to the top of the table

Move the selected orientation to the bottom of the table

€ e | X+

2.2.6.2.4 Measurement Setup: Reflection Texture 0D/1D

This measurement setup is only available if either a 0D detector or a PSD in 1D mode is con-
figured and selected in the DAVINCI.

In this setup the user can choose between different scan types depending on the chosen de-
tector as described on the table of Texture measurement setups in TEXTURE Measurement
Setups [» 84].

* XH AP

| Description | Orientations | Timejorientstion | Scantype | Scanmode | ZTheta center ZThetastart | ZThetastop | Increment | Meas.points | Omega |
IL 45,0 754 0,10 Detector Continuous 45,0000 ] 50,0000 0,1000 101 22,5000

Table entries in Reflection Texture 0D/1D

Description This can be any text.

Orientations The number of orientations as calculated from the pole figure

Time/orientation This is the time spent per orientation (please see the note below).

Scan type Depending on the detector chosen, different scan types can be
chosen, see overview in TEXTURE [ 84].

Scan mode D”epen;ling on the detector and scan type different modes are
allowe
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2.2.6.2.5

2Theta center

Read only for moving scans (detector scan, offset coupled
TwoTheta/Theta). For still scans (PSD fixed or ThetaF) enter the
2Theta value here.

2Theta start

Read only for still scans. Enter a 2Theta value here. If modified,
the value for Omega will be calculated to the half of 2Theta.

2Theta stop

Read only for still scans. Enter a 2Theta value here. If modified,
the value for Omega will be calculated to the half of 2Theta.

Increment For still scans the resolution of the PSD can be changed (this
results in a binning of the channels). For moved scans the scan
increment can be changed like standard scan parameters in XRD.

Meas.points For still scans this is fixed. For moved scans it can be entered
instead of the increment which is then recalculated.

Omega This is automatically calculated from the 2Theta center if 2Theta

center, start or stop are modified. Enter an Omega value here if
the half of 2Theta is not wanted.

Measurement setup: Reflection Texture 2D

If a 2D detector is selected Phi scans will be created for each Psi. Because of the area cov-

erage the Psi is defined by start, stop and the number of Psi positions:

) Reflection Texture 2D | o Transmission Texture |

| Total ime  [g]

363,6
[hh:mm:ss.s] 0:06:03.6

= XP Ay

3
(==

Description IOnenEtionsftime | Time | Orientation |5ean type | 5can maode I?.'I'heta {hkl} I?_Theta |Omega | Automatic Gamma | Gammamin | Gamma max
245 0,100 Phi Step 35,0000 35,0000 18,0000 250 280
Use one pole figure for all entries
Mode
(©) Thinned Delta  [7] l:l
() Standard
Phi range
Full circle st 1 @ o
s 10
Psi range
Start  [7] 10,000
Stop  [9 30,000)
e

Figure 2.48: Texture 2D setup
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Table Entries in Reflection Texture 2D

Description

This can be any text.

Orientations

The number of orientations as calculated from the pole figure

Time/orientation

This is the time spent per orientation (please see the note below).

Scan type

This is fixed to a Phi scan.

Scan mode

Step or continuous run can be chosen

2Theta (hkl)

Theoretical 2Theta of the reflection. If modified, the value for
Omega will be calculated to the half of 2Theta.

2Theta

2Theta where to position the detector center.

Omega

This is automatically calculated from the 2Theta. Enter an Omega
value here if the half of 2Theta is not wanted.

Automatic Gamma

Check the box to use automatic Gamma calculation. If unchecked
the Gamma min and max in the next columns are used. See the
description in 2D Scheme Planning and the Pole Figure Display

[ 79].

Gamma min

Here, enter a value for the Gamma min.

Gamma max

Here, enter a value for the Gamma max.

2.2.6.2.6 Drives

2.2.6.3

This form allows the user to enter parameters (positions and oscillations) for all drives which
are not already defined by the Stress setup itself. See also Fixed drives [ 41]

XY Positions Module

For this module, see the description in Profiles [ 20].
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There are four modules that have to be filled out: Element file, Measurement, Calibration
and XY positions.
IFFRAC.WIZARD - User: Lab Manager - Application Type: XRF - Instrument: MeasSrv(WSKA-4VXKF51)/ TXRF V3.04 Dieter
File Edit View Wizard Help
_CE WIZARD | COMMAMDER | START JOBS | JOBLIST | DA VINCI| TOOLS | CONFIGURATIOM | DB MANAGEMENT | RESULTS MAMAGER | LOG
S s
= 4 Element file
2 e || Availabl materials (use right button to change) Elements for the focused material
Elements
i . i ISEIectEdINane IEIementslc.reated IDefauIt |Dirty | Descrip... || For... Z | Name Q.A,
| ... Measurement (] () Gustav 2 23.03.2013 11:02 O O | [si 14 O
XRF sefup .| O onycr 2 28.03.2013 11:02 @) O sl 15
| O Test 4 23.03.2013 11:02 O O | 17
| ¥ Calibration || O tester 5 28.03.2013 11:02 @] O | |Ar 18
calibration ] (@) TXRF 6 28.03.2013 11:02 O [l | IK 19
| = | | 2 @
NES 21
I » XY positions |
XY positions HS' =2alem
- |
=D I Na Mg | lléhtuwnl-llw al 5 P 5 o A
— | — =a=sal=sal=sali=sl
K Ca Sc Ti v Cr Mn Fe Co Ni Cu In Ga || 6= As Se Br Kr
eIl s === == = = = = = = =
Rb Sr ¥ Zr Nb_ ([ Mo Tc Ru Rh pd Ag ([ cd In Sn Sh Te 1 e
=== = e e = = = = = = =
Cs Ba La Hf Ta W Re Os Ir Pt Au Hg Tl Fb Bi Po At Rn
=== e=m e = = = = = = = =
Fr i ac
Ca Pr Nd ([ Pm || Sm || Eu Gd (| Tb Dy Ho Er Tm || ¥b [
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TXRF1 [
Figure 2.49: TXRF setup
2271 Element File / Elements

In order to start a new measurement a new material (Element file) has to be added. A mate-
rial can be added or removed by right-clicking in the window titled Available materials.

If there are materials already available in the database of your system, you can select a row,
and the window Elements for the focused material will show the elemental content of the
material. When you create a new material a new line is inserted and you should change the
name of the material.

The available materials window has seven columns with the following meaning:

Selected The selected material is used for the measurement.

Name It identifies the material. It cannot be changed after a
measurement is done with this material.

Elements Just shows the number of selected elements.

Created Shows the date, when the material has been created.

Default One material can have the default flag active. If you create a new

experiment the default material will have the selected flag.
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Dirty If the material properties or the elements for a material have
changed, the dirty flag is set active and the Update Changes
button is also usable.

Description An additional description can be written to the field.

The window Elements for the focused material lists all elements that are selected in the
periodic table.

A green button in the periodic table, which lead to a checked box entry in the Q.A. column in
the focused material table, means that the element will be evaluated quantitative (a concen-
tration is calculated). Clicking on a green button changes the color to white. White marked el-
ements are calculated qualitatively only.

All changes to the material are stored in memory until a click on the Update Changes button
will save them to the database. It is recommended to save changes to the database before
switching to other tabs.

There are two cases loading saved experiment files concerning materials which should be
mentioned (the name of the material and the selected elements are stored inside the file):

 If you load an experiment containing a material that does not exists, you will be asked to
add the material to the database. If you accept it, the material and all containing elements
are added. If you deny, then the saved material is used but no material properties can be
changed (tab is greyed out).

« If you load an experiment containing an existing material but with different selected
elements, the saved material is used, but the element file tab is greyed out (see picture
below).

52 DIFFRAC.WIZARD - User: Lab Manager - Application Type: XRF - Instrument: MeasSrv(WSKA-4VXKF5J)/ TXRF V3.04 Dieter

Eile Edit View Wizard Help

DEHE & & =

COMMANDER. | START JOBS | JOBLIST | TOOLS | COMFIGURATION | LOG| CAMERA WIZARD DETECTOR |

|"suibnyg |

| 4 Element file |

Elements
I = |

| Measurement |

TXRF setup
I = |

|2 Calibration |

Calibration

| ¥ XY positions

XY positions

— e e e | ==
K Ca Sc Ti A k=3 Mn Fe Ca Ni Cu 2n Ga Ge As Se Br Kr
= = == = = — = = = == = == /= = ==
Rb S Y Zr Nb M T Ru Rh Pd Ag cd 1 Sn Sh T 1 Xe
= e == = == == I = == = | == = == = == ==
Cs Ba L= Hi T w Re Os I Pt A Hg Tl Po Bi Po At Rn
—_— e e = e e e = e = = = = == === ==
Fr Ra Ac
= ===
[ Pr Nd Pm Sm Eu Gd Tb Dy Ho Tm Yb Lu
== | || | — e — —_— =
Th Pa u MNp Pu Am
|/ =
| Mext | | Previous = | Discard |

test for save.bsml

Figure 2.50: Element file dialog if material is different from the one in the database
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2.27.2 Measurement / TXRF Setup
In this tab you will find five windows: Measurement settings, Application settings, Remea-
sure settings, Element settings, Tube-Reference wafer, and Periodic table. This last one
is not labeled as such and is basically used to inform the user of the elemental content of the
material to be analyzed.
<2 DIFFRAC.WIZARD - User: Lab Manager - Application Type: XRF
File Edit View Wizard Help
¥DesE@As 5 a
| B | COMMANDER | LOG| START JOBS | JOBLIST | TOOLS WIZARD \CONFIGURATION | RESULTS MANAGER |
i WIZARD I o Element file | settings
Elements Selected material CalbKetek Select limits (Results Manager) &
W“"”M’m | skaonrare
| 4 Measurement XRR alignment script |cr\ProgramData\ruker AXS\STIDETIRF 58] |1y (X |
TXRF setup S yield aligment script |1 \ProgramData\Bruker AXS\SaiptsTXRF 58| |1y (X |
‘ % fes l i N aignment method [5ivield aignment =|| et
Select imits Test &
. Calibration Leave drives at current position [ | Do not calculate concentrations [ ) =
%m\aﬂms Calibration Mo vacuum required ] Calculate sum spectrum Femeasur i Bl Ijl
| I = 11| Minimize phi crive movement R oo [ 4
JOBLIST \%‘ ﬂ @
\ ) e Dnj ||| Blementts)  Tube 0 Voltage [kv] 0 | Current 0| Time [s] 0 | Phiangle 0 | Incident angle [ 0 State
o
‘ % ToOLS NE Tube LiCr 50.00 26 [mA] 6.4 -17.000 0.110 Has calbration
@ WIZARD Tube - o I
L Tube Detector Line Reference Wafer *J{I@ ‘m‘ \fk,g.n.&,ﬂuﬂ,du
fﬁ oA | b Tubeiw Ketek Scandium Kat/... |ReferenceWafer Schi &&L&ﬁm&&&&uu@m&&dﬂ&
4 || Tubet:Cr Ketek Seandium Kal/... ReferenceWafer ScMi (s (e ey B T2 ) B (25 ) WBL AW (HR L) (B Bl (B0 WAL (D)
‘ l_‘TubeZ:Ag XFlash Scandium Kal/... ReferenceWafer ScMNi [ o B il Pm 5w B (S T D Ha) Eo T o )
v e B B i
‘ ﬁ RESULTS MANAGER Mot all selectad elements have calibration data that can be used.
- ! Next J ‘Frewous‘ ‘Dlsmrd )
‘ \;/ screenshot.bsml
L)
Figure 2.51: TXRF Setup dialog
2.2.7.21 Measurement Settings 1

Selected material

Shows the current selected material name from the Element
file tab.

Description

Additional description that is stored in the experiment

XRR alignment script

The selected file is called to perform an XRR alignment during
the measurement. There are two buttons at the end of the entry
window of the Alignment script: “...” and “X”. The former allows
selecting a script with file extension “.cs”, and the latter is used
to remove the script entry.

Si yield alignment script

The selected file is called to perform an Si yield alignment dur-
ing the measurement. It is not editable for all alignment meth-
ods.

Alignment method

Defines how the alignment is done. The possible entries are
described below

Leave drives at current
position

No drives are moved during the measurement. This option can
be useful when an aligned position of the drives has been
found and only still scans are to be measured. Otherwise the
box should be unchecked, to allow alignment of the sample of
interest.

Do not calculate
concentrations

A calibration for all elements with the given conditions must be
present to run a measurement and to calculate the concentra-
tion. If this option is selected, a measurement without existing
calibration is allowed.
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No vacuum required The vacuum sensor is ignored allowing measurements without
vacuum.

Calculate sum spectra | Calculate sum spectra

Calculate sum If a different tube is selected for a measurement then the wafer

spectraMinimize phi must be rotated by a specific angle so that the beam has the

drive movement same angle to the wafer as the earlier selected tube (phi rota-
tion).

Since this is an “expensive” operation, there is an algorithm
which changes the phi angles for other tubes if the value for
one is changed so that no phi movement is required.

The following ,,Alignment methods“ can be selected:

Keyence sensor This option invokes the script to align the wafer at the center
alignment position using the X-ray sources available in the system. All
other points to be analyzed will be aligned using the Keyence
proximity sensor, an interferometry laser device.

Fast alignment In this case no alignment is done using the X-rays in XRR
mode, only the Keyence is used for alignment purposes of all
points on the wafer.

Full alignment Each point to be analyzed will be aligned using the X-ray beam.
The alignment script will be used at every point.

No alignment No script is used in this mode, and each point to be analyzed is
selected using any current position parameters existing in the
memory of the system, and all points will be analyzed based on
that information.

Si yield alignment: The Si yield alignment script is called in the center after invok-
ing the XRR alignment script. It saves the intensities for Si. The
script is called again at each point to adjust the Si intensity to
the same value as in the center.

2.2.7.2.2 Measurement Settings 2

This table shows the measurement conditions for each Element / Tube and the current state
of calibration.

The table has two view modes which can be switched by using the “+” or in the other view the
“-“ button. In the detailed view, the measurement settings can be changed for each element.
In the combined view all settings apply to all elements in the first column.

In the detailed view the “periodic table” and the “Tube — Reference wafer” window are hidden.
The first one is not needed, the second one removed to have more space for the bigger table.

(!
Please use the refresh button ®# to update the view after changing any of the values.

The colored state in the last columns shows if a calibration is available, not available (mea-
surement will abort) or not needed (see Do not calculate concentrations check box
above).

If you change the tube in any of the views, the voltage, current and incident angle are ad-
justed to an existing entry with the selected tube. If none is found, default entries for the new
tube are used.
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- --
Radius [mm] l:l

Minimize Phi drive movement ‘

settings
+ &
| Elemen... Tube 1] \.‘ohzge kvl 0 Current i} ﬁme [s] @ Phi angle 1] Incident angle [7] i} | State
L Ta Tubel Ag 50, ou 30 [rnA] 5, 000 0,03 No
ME Tube2:Cr 50,00 2% [mA] 27,000 0,11 HasmI-

Figure 2.52: TXRF measurement settings

The picture shows the automatic calculated Phi angles with the Minimize Phi drive move-
ment optimization and two different calibration states.

A calibration contains the voltage, current, Phi angle and Incident angle. If you change any
of these values, an existing calibration cannot be used anymore.

2.2.7.2.3 Tube — Reference Wafer

Inside this window you assign a detector and a reference wafer to a tube.

Tube - Reference wafer

Tube | Detector | Line | Reference Wafer
Tube:w McaSim Scandium Kal/Ka2  ReferenceVWafer ScMi
Tubel:Ag  McaSim Scandium Kal/Ka2  ReferenceVVafer ScMi

Figure 2.53: Tube - Reference wafer settings

It is only possible to change the detector (only usable detectors for the given tube are se-
lectable) and the reference wafer. The used lines for calibration are selected automatically
from the tube and reference wafer element.

Reference wafers are defined in the Calibration tab.

2.2.7.2.4 Application Settings

Measurements are grouped in the RESULTS MANAGER by the application name. If no name
is entered here, the material name is used as default value.

You can select a limit card (added or changed in the RESULTS MANAGER) which allows
coloring results by warning and error limits (not yet implemented).

2.2.7.2.5 Remeasure Settings

You can select a limit card a remeasure time and a radius in this window to allow remeasure-
ment of single points if some conditions meet.

Only the Warning high entry is used for this purpose in the limit card.
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Edit Limit card E=
[ Add Card Delete Card Impaort Modify Card Duplicate Card Export
p P p
(2) Current Version () all Versions
I Limitcard 0 | Version Creator
|LE|:| Limit card test ; 3 14:44:02 Lab Manager
| 2 | Name | Alarm Low | Warning Low | Nominal | Warning High | Alarm High | Weight | Unit |
3] 5 1 keps
|_|Ni 2000000000 1 ATfem*2
=] Ta 20000000000 1 ATfem*2
|=||i| Test 01.02.2013 08:50:37 Bruker Development
| oK | | Cancel |

Figure 2.54: Limit card settings

U
] R _
y
Select imits |Limit card test =
Remeasure time E
sl Conditions for remeasuring
Radius [mm] S > Skeps
Mi @ element notin used material
Ta > 20000000000 AT/cm~2
|
1

Figure 2.55: Remeasure settings

The conditions that are used are shown in a tooltip which is shown, if you leave the mouse a
while on the Select limits combo box.

The Remeasure time overrides the measurement time from the measurement setting.

All points (including measurements with different tubes at this point) around the given radius
are also remeasured even if the condition is not fulfilled for the point.

2.2.7.3 Calibration

The dialog contains multiple windows which allow adding reference wafers and to perform or
save calibration measurements for the wafer selected in the left upper window.

Selected reference wafer Add reference wafer
Select calibration sample |ReferenoeWaFer S Mi ml Wafer name | |
i .y 10
Surface density 10353,000| -10 10 atomsfam? Surface density |:| 10 atoms/fem?
L

Conditions for calibration measurements

Positions for calibration |Tak.er1 from current settings | leas) (=

Measurement time |1[J,000 | 5

| D Tube:W 50,00 20,000 0,05 0,00 KaifKa2 1
Start Calibration Abort Save

Figure 2.56: Calibration settings
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» For adding a reference wafer, select a name, an element, the density and add it with the
given button. Be careful! The reference cannot be deleted later or the density changed at
the moment.

» Added reference wafers are selectable in the Tube-Reference-Wafer window in the chap-
ter before.

* The settings in the table are taken from the Measurement settings tab.

* You can see at the first (different icons) and last column (value filled in) that there is a cali-
bration for the Ag tube with the given values but none for the tungsten tube.

» After setting a measurement time for the calibration and optionally choose different wafer
positions for the measurement it is possible to directly start the measurements or save
them to an experiment file (*.bsml) for later or periodic use.

¢ All measurements that have the Measure state active will be executed or saved into the
experiment file. That can be new (the Measure flag cannot be removed) or already exist-
ing ones.

« If you decide to directly start the calibration, the measurement can be aborted using the
Abort button. The Ref.intensity values are automatically filled in after successful calibra-
tion.
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Scan Types Overview

The available scan types depend on the instrument hardware (drives, detectors) and on the

application type.

The following table applies also to the COMMANDER plugin (but note that some application
types are available in WIZARD only).

3.1 Calibration
Table 3.1: Technical scan types
Scan type Detectors Scan modes Remarks
Single axis scans for 0D detectors or Step
specific axes PSD in 0D mode
Optic specific scans 0D detectors or Step
PSD in OD mode
Detector specific scans Step For example:
Discriminator scans,
HVPIot
Still scans For every detector Still
3.2 XRD
Table 3.2: Scan types in XRD
Scan type Detectors Scan modes Remarks
For OD

Coupled TwoTheta/Theta

0D detectors or 0D mode
of 1D detectors, PILATUS
or EIGER

Continuous
Step

1D detector at 0°

Continuous PSD fast

or EIGER

LYNXEYE in 2D mode at | Continuous

90 Step
Offset coupled TwoTheta/ |0D detectors or OD mode | Continuous
Theta of 1D detectors, PILATUS Step

1D detector at 0°

Continuous PSD fast

or EIGER

LYNXEYE in 2D mode at | Continuous
90 Step

Rocking 0D detectors or 0D mode | Continuous
of 1D detectors, PILATUS Step

DOC-M88-EXX194_V6_09.2017
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Scan type Detectors Scan modes Remarks
Theta 0D detectors or OD mode | Continuous Theta/Theta
of 1D detectors, PILATUS Step goniometer only.
or EIGER Available in
COMMANDER only.
TwoTheta 0D detectors or OD mode | Continuous
of 1D detectors, PILATUS Step
or EIGER
1D detector at 0° Continuous PSD fast
LYNXEYE in 2D mode at | Continuous
90 Step
For 1D
Coupled TwoTheta/Theta |EIGER in 2D mode Continuous

Offset coupled TwoTheta/
Theta

Rocking

TwoTheta

Continuous NOUT
Continuous VDO 1

Continuous
Continuous NOUT
Continuous VDO 1

Continuous
Continuous NOUT
Continuous VDO 1

Coupled TwoTheta/Theta
(VDO) 1, 4

Offset coupled TwoTheta/
Theta (VDO) 1, 4

TwoTheta (VDO) 1, 4

LYNXEYE XE / XE-T 4

Continuous PSD
fast,

Continuous PSD fast
(no overtravel) 3,4,

Scans with variable
detector opening
(vDO). 1, 4

PSD fixed For 1D detectors Still

Still scans For every detector Still

For 2D

Coupled TwoTheta/Theta |PHOTON Continuous
Continuous Run
(Single Frame)

Offset Coupled TwoTheta/ Continuous

Theta Continuous Run
(Single Frame)

Rocking Continuous
Continuous Run
(Single Frame)

Still Step (SSD)

Coupled TwoTheta/Theta |PILATUS Step

TwoTheta Step
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Scan type

Detectors

Scan modes

Remarks

Offset Coupled TwoTheta/
Theta

Rocking

Still

Step

Step

Continuous Run
Continuous (exact)

Step

Coupled TwoTheta/Theta

Offset Coupled TwoTheta/
Theta

Rocking

Still

VANTEC

Step

Step (with Count
Limit)

Cont. Run
Continuous (Exact)

Step

Step (with Count
Limit)

Cont. Run
Continuous (Exact)

Step

Step (with Count
Limit)

Cont. Run
Continuous (Exact)

Step

Step (with Count
Limit)

Coupled TwoTheta/Theta

Offset Coupled TwoTheta/
Theta

Rocking

TwoTheta

Still

EIGER

Step

Continuous
Continuous NOUT
Continuous VDO 1

Step

Continuous
Continuous NOUT
Continuous VDO 1

Step

Continuous
Continuous NOUT
Continuous VDO 1

Step

Continuous
Continuous NOUT
Continuous VDO 1

Step
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Notes:

1 VDO

Variable Detector Opening: For a TwoTheta/Theta scan or a TwoTheta
scan the opening of the LYNXEYE XE or XE-T can be adapted
dynamically from a start value to an end value at given 2Theta.

2 Continuous PSD fast

A fast scan with standard overtravel by the half of the detector opening

Continuous PSD fast
(no overtravel)

A TwoTheta/Theta scan or a TwoTheta scan without standard
overtravel by the half of the detector opening.

hardware sold.

This feature is available only for certain LYNXEYE XE or XE-T

3.3 High resolution XRD

Table 3.3: Scan types in HRXRD

Scan type

Detectors

Scan modes

Remarks

for specific axes

mode or 2D detector

2Theta-Omega 0D detectors or PILATUS / 1D Continuous
detector in 0D mode Step
1D detector at 0° Continuous PSD fast
Omega-2Theta 0D detectors or PILATUS / 1D Continuous
detector in 0D mode Step
1D detector at 0° Continuous PSD fast
rapidRSM 1
Rocking curve 0D detectors or PILATUS / 1D Continuous
detector in 0D mode Step
1D detector at 0° rapidRSM 1
TwoTheta 0D detectors or PILATUS /1D Continuous
detector in 0D mode Step
1D detector at 0° Continuous
rapidRSM 1
Reciprocal space | 0D detectors or PILATUS / 1D Step
detector in 0D mode
PSD fixed For PSDs only Still
2Theta-Omega EIGER 1D Continuous
Omega-2Theta Continuous
2Theta Continuous
Still Still
2Theta-Omega EIGER 2D mode, Step
Omega-2Theta | VANTEC-500
2Theta
Still
Single axis scans | 0D detectors or 1D detectorin OD | Step
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Notes:

1 rapidRSM

rapidRSM is a special mode for LYNXEYE and VANTEC-1 to execute an
almost delay-free reciprocal space map measurement which would be
otherwise defined as a sequence.

3.4 Alu Bath

Note: The advanced application type is defined in WIZARD only. These scan types are described

Alu Bath [ 69]

3.5 SAXS
Note: The advanced application type is defined in WIZARD only. These scan types are described in
SAXS [» 43].

Standard measurements are also possible from COMMANDER. The following table lists the
possible scan setups.

Table 3.4: Scan types in COMMANDER for SAXS

Scan type Detectors Scan modes Remarks
Still scan VANTEC-500 Still
XorY or XY scan VANTEC-500 Step
Still scan VANTEC-1 Still
3.6 SCXRD
Table 3.5: Scan types in COMMANDER for SCXRD
Scan type Detectors Scan modes Remarks
Omega Photon Continuous
(exact)
Continuous Run
(single Frame)
Phi-Psi Photon Continuous
(exact)
Continuous Run
(single Frame)
Omega VANTEC-500 Cont. Run
Still VANTEC-500 Step
Step (with Count
Limit)
Theta-Phi VANTEC-500 Cont. Run
Phi-Psi VANTEC-500 Cont. Run (single
frame)
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3.7 Stress

Note: This application type is defined in WIZARD only.
The different scan types depend on the Stress setup chosen and are described in Stress
[ 70].

3.8 Texture

Note: This application type is defined in WIZARD only.
The different scan types depend on the Texture setup chosen and are described in TEX-
TURE [» 84].
3.9 XRF
Table 3.6: Scan types in COMMANDER for XRF
Scan type Detectors Scan modes Remarks
Still Amptek Step Fast Step mode with
Fast St special hardware
ast step (Kodiak), not live time
capable in this mode
Use live time capable
Only Step Scan
Rocking Ketek Step
Still Ketek Step
Fast Step
Rocking and Axis Scans 0D Detectors Step
Still XFlash Step Use live time capable
Fast Step Only Step Scan
Rocking XFlash Step
Still XFlash Step
Fast Step
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