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Chapter 1. Introduction

1.1 INTRODUCTION

This Quick Start Guide is intended to help you to use the described X Pert Data
Collector software quickly and efficiently. The examples show you how to start
and use the software to perform fairly simple tasks.

In order to follow these examples you must start with Chapter 2, then proceed to
either Chapter 3, 4 and/or 5 (depending on your system).

This document is not designed to show in detail or explain all the various
possibilities of the software. For each of the examples shown in this document
only one route to perform the task is shown, there may be other methods that you
can use but you will have to experiment with the system and learn the other
possibilities yourself.

NOTE: There may be differences between the example screens given in this
Quick Start Guide and what you see on your screen. In all cases, where
there is a difference, follow what you see on your screen.
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1.2 CONTENTS OF THE QUICK START GUIDE

The worked examples in this Quick Start Guide are:

Chapter 2:  Starting to Work with X’Pert Data Collector

This chapter describes how to use X’Pert Data Collector for
the first time, to create a new user and enable that user to
work on the system with all the privileges of a system
owner and user manager, and finally how to organize your
results.

Chapter 3:  Using X’Pert Data Collector with MPD Type Systems

This chapter describes how to use X Pert Data Collector
with Multi Purpose Diffraction type systems to collect data
from the silicon sample supplied with the system.

Chapter 4:  Using X’Pert Data Collector with MRD Type Systems

This chapter describes how to use X Pert Data Collector
with a Materials Research Diffraction (MRD) type system
to measure the silicon (111) single crystal, supplied with the
system; and to measure the reflectivity curve of the thin film
sample delivered with the system at very shallow (small 20)
angles.

Chapter 5:  Using X’Pert Data Collector with X’Pert PRO MPD

This chapter describes how to use X Pert Data Collector
with an X’Pert PRO MPD crystallography configuration for
phase analysis. It describes how to perform two measure-
ments:

- one on the “standard” silicon sample

- the other on a capillary sample of your own choice.
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Chapter 1. Introduction

1.3 TERMS AND CONVENTIONS USED

In this section, we describe the terms and conventions used in this Quick Start
Guide and how they relate to the user interface.

1.3.1 Terms Used to Denote an Action
In this guide there are several terms that indicate an action.
Check (v) Also referred to as a tick mark.
Click Press the mouse button and quickly release it.
Double-click Press the mouse button twice (quickly) on an icon,
item, file or program.
Drag Press and hold down the mouse button and move the
pointer to define an area or move an object
Enter Type in information. This can be either text or numeri-
cal data.
Press A key on the keyboard, or a push-button in a window.
Right-click Press the right mouse button and quickly release it.
Select Move the mouse cursor to the option you want and
click the left mouse button.
Tick (v) Also referred to as a check mark.
Toggle Switch between parameters or states (for example: On-
Off-On).
In the examples in this Guide we terminate most

actions by saying “press ”, you can if you
prefer press Enter instead of .

X] The instruction to click (or press) ksl is used in this
Guide as an instruction to close the window that you
are currently working in, not the program.

Page 1-5



X'Pert Data Collector - Quick Start Guide

1.3.2 Instructions and Descriptive Text

An instruction is preceded by a bullet “eo”. Any descriptive text relating to an
instruction is given directly after the instruction.

Generally, screen captures are preceded by an instruction and intend to
reproduce what you will see on your screen. However, if there are any
differences, follow what you see on your screen.

1.3.3 Push-Buttons and Fields

All push-buttons on a dialogue box are shown as the actual push-button (for
example: ), or in bold text (for example: Apply or Cancel).

All fields are shown between “quotation marks”.

1.3.4 Menu Items and Keys

All menu items are printed in italics, for example: File - Open etc.

All keys are shown bold in an italic font. For example: Enter, Ctrl, Alt, Del etc.
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Chapter 2. Starting to Work with X'Pert Data Collector

2.1 INTRODUCTION
This chapter describes how to use X Pert Data Collector to create a new user and

enable that user to work on the system with all the privileges of a system owner
and user manager.

2.2 STARTING X'PERT DATA COLLECTOR

¢  Double-click on the X Pert Data Collector icon

If this is the first time X Pert Data Collector is used a warning about
the database version may appear, if it does proceed with “First Time

Use” (2.2.1). If this warning does not appear, go to “Normal Use”
(2.2.2).

2.2.1 First Time Use

X'Pert Data Collector

% You cannot use this application with the current version of your database.
\l) The application expects version 7 build 2 date 02-Feb-2006.

The database reports version & build 1 date 16-Moy-2004.

Please convert vour old database with the conversion program,

*  Press )

*  Select Start — All Programs — PANalytical X Pert Data Collector —
Utilities — X Pert Data Collector Database conversion.

*  Select the database to convert (xpert32.db in this example).

*  Press M.

*  Pressthe 5 | button to make a backup:
Either accept the proposed name or rename the database and press

Save | If a message about the disk space appears and you have
enough disk space press .
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*  When the message about the version appears:

Conwversion

wersion & build 1 date 16-Mov-2004 {%'Pert Software wersion: 2, 1)
Conversion to

wersion 7 build 2 date 02-Feb-2006 (X'Pert Software Yersion: 2,2x)
Conversion is about bo begin. This may take some time.

Do wou wank o continue?

D) J Input database C:iProgram Files\PaNalyticaly'Pert Data Collectortxpert32.db
-

es Mo |

press 1S | and the following screen appears:

-—- Database Conwversion

T able Mame | Rows | Time | Row.. i Start |
=l LANGUAGE a 1} a

=l AMODE_MATERIAL a 1} a Abart |
==l CODE_TABLE a a a

=l LAST_UPDATE_TIMESTAMP 1 1} 1

=JIELEMENT 0 ] 0 Close |
=l FUMNCTIONAL_GROUF a a a =

==I5LIEFILE 0 0 0 Infarmation |
.ﬂ.ﬂ.DIFFHﬁCTIDN_USEH 18 1 18 T

|

£ s ] =
Statusz: IEonverting database
Frocessing: |DIFFRACTION_DBJECT |17 of 326
Rows/s: | 457 [INNNERNENENENREER

*  Press Close | as soon as the button is enabled.
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Chapter 2. Starting to Work with X'Pert Data Collector

You may get a message about incorrect conversion results:

version

[ i) Database has been converted succesfully, The X'Pert 2, 1x version of the software can be used,

Howeer, 10 Q-scans could not be correctly transferred to RDML files,

These scans all have the Following automatically generated comment added to the XRDML file:

‘Conversion note; Q-scan points not correctly written ko the XROML file,',

Contact your local PANalytical representative if you want these scans ko be correctly transferred inko XRDML,

‘fou can easily obtain a list of XROML filenames involved by using the search Functionality of your Windows Explorer,
{Use the text search option with the text: 'Q-scan points not correctly),

d Press .

2.2.2 Normal Use

X]
|
|

User: ||

Paszzword: |

‘ ak. J Cancel

*  Log on with the following information:
User: User-1
Password:  galaxy

(the user name and password delivered with the software) and press

ok |
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1 X'Pert Data Collector (User-1)

File Tools  User Settings  System Settings Window  Help

Rad s it >Plo 0=

In this example we will create a new user.

*  Select System Settings — User Management.

Fﬂ Users

Full User Mame Uszer Manager | Access Level Cloze

Lzer-1 Lzer-1 Yeg Systern Dwner

=
]
=

Modify

Delete

Help

*  Press Mew
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Chapter 2. Starting to Work with X'Pert Data Collector

. Enter: Name:
Full user name:
Access level:

= My Name
= My Full Name
= Choose “System Owner”

Check the “User manager” box.

Password:

= password (do not use spaces in your password)

Re-type Password: = password.

i New User |X|
MName; | by Mame |
Full uzer name |M5J Full Mame |
Access level | Supstemn Owner hd |
Llzer manager:

Password: | xxxxxxxx |
Re-type password: | ******** |
L [1]8 J [ Cancel ] [ Help ]

*  Press :

Fﬂ Users

Full Uzer Hame 3 Level Cloze

User Manager | Acces
1 ‘

n Jvaner

= .
My Mame by Full M ame Ve Swztem Owner MHew

b ocdify

Delete

Help

*  Check that “My Name” is included in the “Name” list and press

Cloze |,
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The new user is now created. To start actions as this user you must select File
- Exit to exit from X Pert Data Collector and log in again by double-clicking
on the X’Pert Data Collector icon:

using the user name “My Name” and the password “password”.

2.2.3 Organizing your Result Data

Before you start to use it, you need to tell the system where to put the results of
your measurements.

*  Select User Settings — Measurement Types and Data Folders

] Measurement Types & Data Folders |§|
| Multiple scanl Batchesl _
Ok
Abszolute scan
Default folder |E:\><'Pert Ciata | ] |
Relative scan -Hel
p
Default folder |E:\><'Pert Ciata | ] |
Stationary measurement
Default folder |E:\><'Pert Ciata | ] |
Optimize program
Default folder |E:\><'Pert Ciata | ] |
O zcan
Default folder |E:\><'Pert Ciata | ] |

Here is where we define the default folder where all of the results will
be placed. If there are types of measurement that you are never going
to use you could un-check them here; in this example we will leave
them all on.

e Press the “Absolute scan Default folder” browse button (_2 ):
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Select Default Folder For Absolute Scan |E||X|

Select folder

=
-5 vanDale = |
103 WINDOWS b
[0 winnt
) WPert 2-1
BE) ¥'Pert Data ~|
£ 1l ] =]

L Ok I [ Cancel ] [New Falder ]

[ apply to all single scans

*  Press and enter the name of the folder, in this example: “My
Name”.

Select Default Folder, For Absolute Scan

Enter the name of the new folder
C:hod'Pert Datah...
|My Mame

* Press|_ ok |
*  Check (tick) “Apply to all single scans”.
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Select folder

i | ! I ] l|

E Ok I [ Cancel ] [New Falder ]

Apply to all single scans

*  Press .

Single scan | Multiple scanl Batchesl

Absolute scan

Diefault folder |E:\><'PertData\My Marme |

Fielative scan

Default folder |E:\><'Pert Dratahhdy Mame | @ |
Stationary measurement

Default folder |E:\><'Pert Dratahhdy Mame | & |
Optimize program

Default folder |E:\><'Pert Dratahhdy Mame | & |
O zcan

Default folder |E:\><'Pert Dratahhdy Mame | & |

*  Repeat these actions for the “Multiple scan” and “Batches” tabs.

*  Press .
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2.2.4 Report Folder

If you create a report of a program or a configuration you can specify the default
destination folder.

*  Select User Settings — Options... and then click on the “Miscellaneous”
tab.

X'Pert Data Collector,

The default repart Folder C:\%'Pert DatalReport does nok exist.
Do you wank ko create ik?

*  Press as we will set the system up with respect to the report
folder in the following actions.

¢ Use the Ql button to select the report folder, in this example:
“C:\X’Pert Data\My Name”.

Iﬂ Options

Diffractometerl Hard Eopiesl Urits ~ Miscelaneous I

Report folder
|E:\><'F'ert Dataskdy Hame |

Hizstony

Show recently uged configurations and programs
Press thiz button to remowve information about
Clear " !
recently uged configurations and programs.

Animations

Show positioning animation
Show zample changer animation
Show connect animation

Stress measurements

[ Make new stress measurements 'clagsical’ stiess meazurements

[ QK. ] [ Carcel ] [ Help

*  Press )

Page 2 - 11



X'Pert Data Collector - Quick Start Guide

The preparation stage is now complete and you can start defining
configurations and measurement programs, and performing measurements. To

end this part, exit from X Pert Data Collector, this time by pressing [ .
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Chapter 3. Using X'Pert Data Collector

with MPD Type Systems

3.1 INTRODUCTION

This chapter describes how to use X Pert Data Collector with Multi Purpose
Diffraction type systems (like X’Pert-MPD and X’Pert PRO MPD with normal
resolution optics) to collect data from the silicon sample supplied with the
system. We presume that you have defined a user “My Name” as described in
Chapter 2 of this guide.

3.2 PREPARATION

*  Switch the system on by pressing the “Power On” button on the
diffractometer. When the display shows its start-up values (for
example: “30 kV” and “10 mA” for X Pert-MPD), the system is ready
for use. If the power run up does not happen, refer to the relevant
hardware User’s Guide.

3.3 STARTING THE SOFTWARE

¢ Double-click on the X ’Pert Data Collector icon

*  Enter the user name and password: “My Name” and “password”, and

press ok |

1 X'Pert Data Collector (My Full Name)

File  Edit  Wiew Instrument  Tools  User Settings  System Settings  System Maintenance  Window  Help

DR & Xad >Ple OEE| T
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3.4 DESCRIBING YOUR HARDWARE

Before you can start to collect data you have to tell the software what hardware
is used in your diffraction system.

3.4.1 Hardware Family and Configuration
*  Select File - New Configuration...

i Define Configuration [ConfigurationZ]

ﬂ Configuration2

B |dentification
B Hardware family
B System = Single system

System identification
|dentification: | | L Comment... J

Hardware family: | w |

Contral unit;
Generator:

System; Single System Frevious| | Mest

Read Instrurment Pre-zelect...

In the “System identification” frame select your hardware family
(X’Pert PRO MPD in this example).

Find out what hardware is known to the instrument control software
by pressing [Fesdimmmen].

If the system has not been previously initialized an initialization wiz-
ard will start. This wizard is designed to handle situations where there
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with MPD Type Systems

is a possibility of collision when the diffractometer resets (for exam-
ple: system parts might collide). If this wizard does start, just follow
the instructions displayed on the screen.

Wait until the system is ready (the “Connecting to instrument” pop-up
disappears). If you have a double system, select “Left” or “Right” cor-
responding to the goniometer that you are going to use from the “Sys-
tem” drop-down list. If you have a single system this choice will not be
available to you.

If the system cannot uniquely identify some of the items it will ask you
to specify what you have.

& Define Configuration [Configuration1]

(S !; Configurationl =

B |dentification = Intern Demo App Lab
- Bepe Hardware family = x'Pert FRO MPD
Contral unit; 3'Pert PRO
} Generator: MPPC
@5 Syztem = Single system
@- Goniometer: P 3050460 [Theta/ 2T heta)
¥ Sample stage: Spinner P/ 3064
Sample changer. Changer P/30685/00 13 pogitiong)
= E Incident beam path
B Incident beam radivs = 240,00
B Extended = Mo
-3 Take-off angle = £.0° W
-Bege Shutter port = 1
=5 g Diffracted beam pathl
3% Optic number = 1

£

Syztem identification

|dentification: |Intern Demo App Lab | [ Comment...
Hardware family: |><'F'ert FRO MFD - |
Contral unit: |><'F'ert FRO w |
Generator: | MPPC w |

System: |Single System v| Previous

LHeadInstrumentJ[ Pre-select... ]

*  Press the button.
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m Configuration

B |dentification = Intern Demo App Lab
B Hardware family = »='Fert FRO MFD

- Contral unit: 2'Pert PRO

- } Generatar MPPC

~Bege Systemn = Single system

@- Goniometer: Pw 3050460 [Theta/ 2T heta)
¥ Sample stage: Spinner P 3064

= Incident beam path

B Incident beam radivs = 240,00 mm
-3 Ewtended = Mo

B Take-off angle = £.0°

B3 Shutter port =1

Bl Q Diffracted beam pathl

B Optic number = 1

Goniometer/Sample stage

;g Sample changer: Changer Pa/3065/00 [15 positions)

Goniometer: | P 3050760 [Theta/2T heta)

3|

Sample stage: | Spinner Pw3064

v | Controller...

[] Get all sample stages in instrument

Sample changer: | Changer Pw3085/00 (15 positions]

V| [Previous” Mext ]

LHeadInstrumentJ[ Pre-select... ]

*  Press the button to see the “Incident beam path” description.

Incident beam path

T ake-off angle [*]:

Radius [mm]:

Shutter part:

[ Extended radius [mm):

¢ Confirm that the information displayed here is correct. Press the
button to see the “Diffracted beam path” description.
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with MPD Type Systems

Diffracted bearn path

Hame: |Diffracted beam pathi
Riadius (rmm:
Difset [°):
[l Aumiter

Confirm that the information displayed here is correct for all diffracted
beam paths. Press the button to see the “Axes” frame for

defining the [ Lirrits... ] and [ Manual Load Positions... ] which we will
not change at this time.

VH MHew J Delete

e

tanual Load Pozitions. ..

[ In-plane diffractameter

Press the button to obtain a series of pages where you can

tell the system what changeable devices are available to you. Always
start with the PreFIX module products (default is “PreFIX module
(Incident)”), then “PreFIX module (Diffracted)” if any are available.
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Praduct tupe:

Al products: Pre-zelected products:
Fired Callimatar Point Focus A~

Fiwed Div. Slit & Anti-scatter Sht Al

Fixed Divergence St

Hybrid Monochr. 226220 Co Azym. (MPD) ->>

Hybrid Monochr. 2¢Ge220 Cu Asym. [Cap.Spin. MPC

Hybrid Monochr. 24Ge220 Cu dsym. [Cap.Spin. MAL <

Hybrid Monachr. 24Ge220 Cu Asym. [MPD)

Hybrid Monoshr, 44Ge220 Cu Sym. [MFD] o

Hubrid Monachr. Mi/C 4252220 Cu Sym. [MPD) E Oifsets

Mirrar Co ' #Si [facusing MPD / Cap.Spin.) I Default 1
Mirror Co ' /Si [facusing MPD) i

Mirror Co /5 [parabolic MPD / Cap.Spin.] Total E

Mirror Cow!/Si [parabolic MPD)

Mirror Cu WS [focusing MPD / Cap.Spin.)
Mirror Cu /5 [focusing MPD)

Mirror Cu ' /5i [parabolic MPD / Cap.5pin.)
Mirror Cu w450 [parabolic MPD)

Mirror Cu '/ /5i [parabolic MRD / Cap.Spin.)
Mirrar Cuwé#Si [parabalic MBD)
Mono-capillary 135 * 0.05 mm
Mono-capillary 135 * 0.1 mm

Mono-capillary 135 * 0.3 mm

Mono-capillary 135 * 0.5 mm

Mono-capillary 150 * 0.3 mm

tono-capillary 150 * 0.5 mm

tono-capillary 165 * 0.01 mm
Maonao-capillary 165 * 0.05 mm v
< | ] >

Select Product

Select Product

[ 0K J[ Cancel ][ Help ]

If you have X-ray Mirror or Hybrid monochromator PreFIX modules
in your system it is important that you enter their offsets that are pro-
vided in the System Acceptance Form delivered with your system.
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I’ﬂ Pre-selection

Product tupe: | Preflx madule [Incident] - |
All products: Pre-zelected products:
Fixed Callimatar Paint Focus A Hubrid Monoc i, [MPD]

Fixed Div. Slit & Anti-scatter Slit

Fixed Divergence Shit

Hubrid Monochr. 26Ge220 Co Asym. (MPD]

Hybrid Monochr. 24Ge220 Cu Asym. (Cap.5pin. MPT
Hybrid Monochr. 2¢Ge220 Cu Asym. (Cap.5pin. MALC
Hybrid Monochr. 42Ge220 Cu Sym. [MPD]

Hybrid Monochr. Ni/C 4xGe220 Cu Sym. [MPD)
irrar Co 'w#Si [focusing MPD / Cap.Spin.) Offsets
irrar Co 'w'#Si (focusing MPD) Defaul
tirrar Co 'w'¢Si [parabolic MPD / Cap.Spin.) i
Mirror Co //5i [parabolic MPD] Tatal:
Mirror Cu\w/Si [focusing MPD / Cap.Spin.)
tirrar Cu /51 [focusing MPDY)

tirrar Cu ' #5i [parabolic MPD)

tirror Cu ¢S [parabolic MRD / Cap.Spin.)
irrar Cu /S [parabolic MAD)
tono-capillary 135 * 0.05 mm
tono-capillary 135 * 0.1 mm

tMono-capillary 135 * 0.3 mm

Mono-capillary 135 * 0.5 mm

Mono-capillary 150 * 0.3 mm

Mono-capillary 150 = 0.5 mm

Mono-capillary 165 * 0.07 mm
tono-capillary 165 * 0.05 mm
tono-capillary 165 * 0.1 mm

Mono-capillary 165 * 0.2 mm ~

] | @

tirrar Cu ! /Si [parabolic MPD / Ep.Spi.]
Progr. Div. Slit & Anti-scatter Sht

P 3149/63. Incident beam. Containg Mirar '/ /Si
[parabalic MPD) and flat 2-bounce Ge 220 asyrmmetrical
monochromator. For Cu radiation. Creates high intensity
parallel bearn.

( Ok J[ Cancel ][ Help

Pre-gelected products:
Hubrid Monochr. 24Ge220 Cu Asym. [MPD]
Mirror Cuw#Si [parabolic MPD / Capillary Spinner)
Progr. Div. Slit & Anti-zcatter St

Offsets
D efault: -1.102

Total:

¢ Leaf through each entry in the “Product type” drop-down list and
select those products that are available to you. To select an item, you

highlight that item in the “All products” list and then press > |.
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If your system includes an X’Celerator detector (and an X’Celerator
detector monochromator) or a position sensitive detector it is impor-
tant to define the detector offsets provided in the System Acceptance
Form delivered with your system.

Pre-gelected products;
Gas-flow PSD

Prd 301120 (Miniprop. large windiw)
' Celeratar

Dietector properties

Hurnber: 01 Oz [#13 4

Dretector offset [mm):
Pitch [mm;

*  When you have selected all of the items that you require press
Lok |

*  Save the configuration by selecting File - Save As.... In this example
we saved the configuration as “My Spinner” and gave it the
description “Configuration for Powder Samples (QSG)”.

Fﬂ Save Configuration As

Description: |E0nfiguration far Powder Samples (5G] | Cancel
Existing configurations:
Mame |Descﬂ3tion [Date & Time ]
by Other Optics Example for Other Ar| 20-5ep-2004 14:55
Configuration for Pov .
My Triple Asiz Configuration for Higl| 20-5ep-2004 14:45
Uzers

[ Awailable to all users

Mame
Uszer-1
by Name
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*  Press and then [.

If you have more than one sample stage you should make a configura-
tion for each sample stage. In order to do that you must mount each of
your sample stages in turn and then create a configuration for that stage
by repeating the actions in this section (3.4.1). Exchanging sample
stages is described in Chapter 5, section 5.4.1.

3.5 DEFINING A MEASUREMENT PROGRAM

At this stage in the procedure you can either go on-line (connect to the
diffractometer), or define a measurement program. In this example we will first
define a measurement program and then go on-line.

e Select File — New Program...

1 New Program

Brogram type: | [FEEER

Help

[ QK. ]

*  Choose the type of program you want to define (in this example:
“Absolute scan”)

] New Program

Erogram type: | Relative scan A L 0K

Relative scan

Absolute zcan
2-Awes measurement
3 scan

Stress measurement

and press |__0&__|.

Page 3- 11



X'Pert Data Collector - Quick Start Guide

3.5.1 Defining the Measuring Program Parameters

You have just opened the “Prepare Absolute Scan” window:

5 Prepare Absolute Scan [Program1]

Configuration E——— | Fiepeition
ommert...
High-throughput Os
0s...

. (®) Continuous
Scan Axis
N () Pre-set counts
Gonio v |
Start angle [*): h.000
Other gonio angle
Uze actual angle at start End angle [*): 70.000
Dffset '] I:I Step size [*): 0.020
Time per step [z): 0.50

Scan speed [*/z]: 0.040000
Pre-zet counts [counts]): 10000

Mumber of steps: 3250

Tatal time [h:m:s): 00:27:08

If the “Configuration” is not My Spinner, select it from the drop-
down list. This will cause the following message to be displayed:

X'Pert Data Collector

1 : The settings will be cleared For this configuration.

*  Press .

*  Inthe “Configuration” frame, if applicable, select:

Diffracted Beam Path (these radio buttons only appear if your
system has a double detector arm), choose
the beam path with Bragg-Brentano
focussing optics

¢ Inthe “Scan Axis” frame, select:

Gonio (default)
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*  In the “Scan Properties” tab, select:
Continuous (default)
Start angle (°) 20
End angle (°) 90
Step size (°) 0.020 (default)

NOTE: If you have a an X’Celerator detector or a Position Sensitive Detector
(PSD) in your system the step size is determined by the system according
to the parameters of an X’Celerator or the PSD (defined when you press

the button).
Time per step (s) 1

The Scan speed and Total time are automatically calculated when
you leave this field.

5 Prepare Absolute Scan [Program1]

Configuration Scan properties | Repetition
omment...
| My Spinner b | () Step Settings...
- Continuous
Scan Axis ®

() Pre-set counts

Start angle [7): 20.000
Other gonio angle
lge actual angle at start End angle [*): 90.000
Dffset '] I:I Step size [*): 0.020
Time per step [z): 1.00

Scan speed [*/z]: 0.020000

Pre-zet counts [counts]): 10000

Mumber of steps: 3500

Tatal time [h:m:s): 00:58:23

|Goni0 v|

The next step is to define the hardware settings for the measurement that we have
just defined.
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3.5.2 Defining the Instrument Settings for the
Measurement

*  Press to open a window in which we can specify the
actual hardware settings that we are going to use.

(%) Program1: Settings

~Bege Movement = not mowving
- Q Incident beam path
----- @ PreFlx module: Actual
----- M Anti-scatter st Actual
----- @@ Beam attenuator: Actual
----- Beam knife: Actual

% Divergence sl Actual

----- Filter: Actual
..... M ask: Actual 1
----- Wirrar: Actual

----- ’ Monochromatar: Actual

----- & Soller slit Actual

= Q Diffracted beam path: Diffracted beam pathl
[ Eﬁ PreFl¥ module: Actual |

T

*  Now select the Stage and Optics settings for this program. Click on
the Sample Stage icon, select “Spinning” and if appropriate: the
“Revolution time (s):” of “1”.
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i Program1: Settings

Ely Sample stage: Spinner Pw 3064 A
----- 2 Movement = spinning enabled, resolution time: 1.0000 ¢
B Lift=Up

= 9 Incident beam path
----- ‘@ Prefl module: Actual
----- m Anti-soatter st Actual
----- &% Beam attenuator: Actual
----- Beam knife: Actual

g Divergence sl Actual

----- Filter: Actual
----- Mazk: Actual
----- Mirrar: Actual

----- ’ onachromator; Achual
----- & Soller sl Actual

= g E_)iffracted beam path: Diffracted beam pathi |
Sample stage movemnsant
Spinner P 3064
(%) Spitring FRevalution time [z]:
Ozcill ation
() Mot moving
L ak. J [ Cancel ] [ Apply ] [ Help ]

*  In the “Incident beam path” branch of the tree we choose which of the
items that we pre-selected that we want to use in this program, starting
with the PreFIX module, in this example: Programmable Divergence

Slit:
Divergence slit: Prog. Div. Slit (see Note following)
Usage: Automatic
Usage: Automatic
Irradiated length (mm): 10
Offset (mm): 0

NOTE: Ifyoudonothave a programmable divergence slit available to you, either
select a fixed slit of 1° or an automatic slit with irradiated length = 12 mm,
whichever is available to you.

Mask: Inc. Mask Fixed 10 mm (MPD/MRD)
Soller Slit: Soller 0.04 rad.
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¢ In the “Diffracted beam path” branch of the tree we choose which of

the items that we pre-selected that we want to use in this program,
starting with the PreFIX module:

Anti-scatter slit: Prog. AS Slit
Usage: Automatic
Irradiated length (mm): 10
Offset (mm): 0
NOTE: If you do not have a programmable anti-scatter slit available to you,
select a fixed AS slit of 1°.
Receiving slit: Prog. Rec. Slit (with a height of 0.3).
NOTE: If you do not have a programmable receiving slit available to you, select
a fixed receiving slit of 0.3 mm.
Soller slit: Soller 0.04 rad.
Detector: Select your detector.

*  Press to apply the settings to your program. Complete the

creation of the measurement program by saving it: File — Save (in this
example: “My Program”).

Fﬂ Save Program As
Mame: |My Frogram | [ 0K ]
Description: |Example for A5G | Cancel

Existing programs:
Mame |Descﬂ3tion [Date & Time
Uzers
[ Awailable to all users
Mame
Uszer-1
by Name
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*  Press and close the Prepare Absolute Scan window by
pressing [&3.

3.6 PERFORMING THE MEEASUREMENT

Before we can start a measurement we must go on-line (connect to the
diffractometer):

N Select Instrument - Connect.

i Connect |§|
Configuration LTJ
I ame Diescription Cate Cwher
Iy Other Optics Example for Other Analvses for Quick Star 20-5ep-2004 My MName
My Spinner Configuration for Powder Samples [35G) 21-5ep-2004 My Mame
My Triple &xis  Configuration for High Resolution for Quick Start Guide  20-5ep-2004 My Mame
£ 1] ] >

*  Select the configuration that you made earlier (in this example: “My
Spinner”).

* Ifapplicable - select the diffracted beam path with the Bragg-Brentano
type optics and press [___0k___|.

A message window showing the ‘assumed’ status of the system is dis-
played:

X'Pert Data Collector
A Incident beam path: Azsuming radivs: 240 mm oK

A Divergence slit. Azsuming Prog. Div. St

A Diffracted beam path: Assuming radius: 240 mm
A Diffracted Soller slit. Assuming Soller 0.02 rad..

A Diffracted Filter. Assuming Mickel.

A Diffracted Anti-zcatter slit. Azsuming Prag. A5 Slit,
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*  In order to make sure that you obtain a good measurement, you must
carefully check these assumptions. If these assumptions are correct,

press and proceed with the next step. If they are not

correct you must still press and then go to the tab(s) on
the instrument control window containing the incorrect assumption
and make the corrections.

¢ Carefully look through the “Instrument Settings”, “Incident Beam
Optics” and “Diffracted Beam Optics” tabs to make sure that you
have the correct parts mounted.

My Spinner
Instrument 5 ettings | Incident Bearn Optics I Diffracted Beamn Optics
EQ Diffractometer

=8 Positions

----- 35 2Theta = 10.150°

----- 3 Offset = 22.933°

----- 3% Omega = 28.008°

- ﬂ- Goniometer. P4 3060460 [Theta/Theta)
3% Resolution = Normal (0.001°]

=] ¥ Sample stage: Spinner Piaf 3064

----- 35 Sample mode = Reflection

----- B Movement = not moving

----- 3 Lift=Up
I':'l? Heray
Ely Generator: MPPC

B3 Statuz = On

25 Tension = 30 Ky

25 Current = 10 ma,

Heray tube: P/ 3373700 Cu LFF DK113048
Shutter

25 Status = Closed

25 Focus = Line focus
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*  In the “Instrument Settings” tab double-click on the “Generator” path
of the tree and enter “45 kV” and “40 mA™:

i Instrument Settings |X|

Positionl Sample Stagel Sample Changer  #ay I

X-ray generator

Tension [KV): [¥] Generatar on
G

X-ray tube
Heray tube: | Pw3373A0 CuLFF DR137133 »
Shutter

@) Line facus () Point focus

[ Shutter open

L [0].8 J [ Cancel ] [ Apply ] [ Help J

NOTE: If you have a PSD you should select a lower value (for example: “35 kV”
and “30 mA”) to avoid saturating the detector.

e Press [__#pk | and the system will power up to 45 kV and 40 mA.
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*  Depending on your situation, mount the Si sample as follows:

If you do not have
a sample spinner in
your system:

Mount the sample on the sample stage, close the enclo-
sure doors and press [__0K___|.

If you do not have
a sample changer
in your system:

Select the “Sample Stage” tab. Use the handle to lower
the sample spinner platform, mount the sample, release
the handle to bring the sample to the spinning position.

Close the enclosure doors and press [___0k___|.

If you have a sam-
ple changer, but it
is positioned in the
corner:

Select the “Sample Stage” tab. Uncheck “Lift Up”,
close the doors and press [_4epy . Open the doors,

mount the sample, close the enclosure doors, check
“Lift Up” and press [_0k___|.

If you have a sam-
ple changer, and it
is ready to use:

Select the “Sample Changer” tab. Open the doors, put
the sample into an empty magazine or monitor position.
Close the doors, indicate to load the sample from the
position you just loaded the sample into and press

o |

*  Start the measurement program by selecting Measure — Program...

“#} Open Program

List programs of type: | Absolute scan hd
Mame Description Date Uszer
My Program Example for Quick Ste| 21-Sep-2004 13:50| My Name

Help

*  Highlight your program (in this example: “My Program”) and press
o .

* In the “File” frame enter:

Name: My Program_1.xrdml (default)
Folder: C:\X’Pert Data\My Name (default)
Comment: (in this example: “Example for Quick Start
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Guide”).
*  Inthe “Sample” frame, give the sample a name:
ID: Standard Si Sample
Name: Silicon Pellet

Prepared by: select “My Full Name” from the drop-down list ().

Fﬂ Start |§|
Frogram
Mame: |My Program |
Type: |Absolute FCah |
Description: |Example for Quick Start Guide |
File
Hame: |My Program_1.srdml |
Folder: |E:\><'F'ert Dratahhdy Mame |
LComment:

E=ample for Quick Start Guide

Sample
1D: |Standard SiSample |
Mame: |Si|ic:0n Pellet |
Frepared by: by Full Mame e |
Fosition

Diffractormeter

2Theta [*): 20000  FhilE # [mm]:

Offzet [°]: 0ooa) Faln ' [rrn):

Omega [} 10.000 Z [mm:

Reflection

L Ok J [ Cancel ] [ Help ]

*  Check that the enclosure doors are closed and press [__0k___|.

If any physical actions must be performed before the system can run
the program, a list of these actions will be displayed.
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X'Pert Data Collector

A Fleaze inzert the Incident PreFl module Progr. Div. Shit_Anti-scatter Shit [current: Mone). l oK I
A Fleaze inzert the Incident Soller =it Soller 0.04 rad. [curent: Mone).

A Fleaze ingert the Incident Maszk Inc. Mask Fised 10 mm (MPDARD] [curent: Mone].
A Fleaze inzert the Diffracted PreFl module Programmable Receiving Shit [current: Maone).
A Please remove the Diffracted Soller slit Soller 0.02 rad. and insert the Soller 0.04 rad..
A Fleaze remove the Detector Gas-flow PSD and ingert the Pw/3011/20 [Miniprop. large

window).

A Fleaze remove the Diffracted Anti-zcatter slit Prag. A5 Shit and inzert the Shit Fised 1°,

¢ Ifthere are any actions to be done, perform them and then press
[ ok .
The scan starts and will take some time, depending on the program

parameters (in this example: 1 hour). The scan is displayed as the
measurement progresses:

counts

0
20 x 24 26 28 30 32
2Theta (deg)

Notice that the scale changes as the measurement proceeds.
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] Absolute scan [My Program_1]

counts

7000

£000

5000

4000

3000

2000

1000

g0
2Theta (deg)

This scan is automatically saved with the file name “My Program_1.xrdml”.
You have now collected the data.

You can now use X Pert Data Viewer to view your results. A guide to using
X’Pert Data Viewer is given in the X'Pert Explorer Add-ons Quick Start Guide
(4022 339 07591).

If you want to automatically use the results of future measurements, you could
for example, utilize one of the scripts available with X'Pert Automatic
Processing Program. Examples of these scripts and of how to use them is given
in the X'Pert Automatic Processing Program - Quick Start Guide (4022 339
07891).

*  Close X Pert Data Collector by selecting File - Exit and pressing
Lok .
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4.1 INTRODUCTION

This chapter describes how to use X Pert Data Collector with a Materials
Research Diffraction (MRD) type System (system with an MRD cradle and high
resolution optics, or an MRD XL cradle and high resolution optics) to measure
the silicon (111) single crystal sample delivered with the system (section 4.5 -
Measuring the Rocking Curve).

It also describes how to use X’Pert Data Collector with a Materials Research

Diffraction (MRD) System to measure a thin film sample at very shallow (small
2Theta) angles (section 4.6 - Performing a Reflectivity Measurement). For this
part we assume that a beam attenuator is present in the system (as it should be).

We presume that you have defined a user “My Name” as described in Chapter 2
of this guide.

4.2 PREPARATION

*  Mount the sample on the sample stage.

*  Switch the system on by pressing the “Power On” button on the
diffractometer. When the kV display shows 30 and the mA display 10,
the system is ready for use. If the power does not run to 30 kV and 10
mA please refer to the relevant hardware User’s Guide.

4.3 STARTING X'PERT DATA COLLECTOR

*  Double-click on the X’Pert Data Collector icon [
*  Enter the user name and password: “My Name” and “password” and

press ok |.

You should check that the system is set up to use the diffraction mode that you
want, in this case, Single Crystal Mode:

*  Select User Settings — Options.
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Fﬂ ptions X
Diffractometer | Hard Copies | Units | Miscellaneous | Measurement Execution |

Mode
(%) Powder O Single crystal

Diffractometer movement
Move diffractometer to manual load positions after the measurement has finished

[ Move diffractometer automatically when optic with offset is mounted or removed

Default
Configuration

Mone v

L Ok J [ Cancel ] [ Help ]

*  Choose the mode: “Single crystal” and press [__oK__|.

Before you can start to collect data you have to tell the software what hardware
is used in your diffraction system.

*  Select File — New Configuration...
*  Select the “Hardware family” (in this example: “X’Pert PRO MRD”)
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i Define Co nfiguration [Configuration4]

ﬂ Configurationd

B |dentification

S Hardware family = ='Pert FRO MRD
Contral unit: »'Pert PRO

} Generatar MPPC

35 Spatemn = Single aystem

@- Goniometer: Py 3080/65 [Thetal/ 2T heta)

¥ Sample stage: Mone

System identification

|dentification: | | [ Comment... J
Hardware Family: | § PRO MRD

Cantral uit; |><'F'ert FRO - |

Geheratar: | MPPC - |

System; |Single Swstem v| Previouz
Read Instrument Pre-zelect...

and then press [ Fead Instrument .

If the system has not been previously initialized an initialization wiz-
ard will start. This wizard is designed to handle situations where there
is a possibility of collision when the diffractometer resets (for exam-
ple: system parts might collide). If this wizard does start, just follow
the instructions displayed on the screen.

If the system cannot uniquely identify some of the items it will ask you
to specify what you have.
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& Define Configuration igurationt]

ﬂ; Configuration |
B |dentification = Quick Start Guide configuration 3 Il
B Hardware family = ='Pert PRO MRD

; Contral unit: ='Pert PRO

Generator: MPPC

B3 Sysztem = Single system

@- Goniometer, Pw3080/63 [Theta/2T heta)
Sample stage: MRD Cradle

(= Ihcident beam path

B Incident beam radivs = 320,00 mm B
B Extended = Mo

-Bp T ake-off angle = .07

-Bege Shutter port = 1

= Q Diffracted beam pathi

-#5 Optic number = 1

8% Radius = 320.00 rom v
Syztem identification
|dentification: |Quick Start Guide configuration 3 | [ Comment... J
Hardware Family: |><'F'ert FRO MRD R |
Cantral uit; |><'F'ert FRO v |
Geheratar: | MPPC v |

System: |Single Swstem v| Frevious

LHeadInstrument” Pre-select... ]

The next step is to set up two new configurations one with two beam paths, and
the other with one beam path; in other words tell the computer what the system
“looks” like.

4.4 SETTING UP TwWO CONFIGURATIONS

In this example we have a diffractometer with a requirement for two
configurations:

1. A rocking curve - triple axis configuration with two detectors.

2. A configuration containing the remaining diffracted beam optics.
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4.4.1 First Configuration;
Rocking Curve - Triple Axis

Removing the unnecessary beam path

If you have an MRD type system with diffracted beam optics other than rocking
curve - triple axis PreFIX module you will see an extra diffracted beam path.
Diffracted beam path 1 and Diffracted beam path 3 are mutually exclusive as
both of them have an offset of 0.000°. In this example we will remove Diffracted
beam path 3.

*  Click on the Diffracted beam path that you are going to delete (scroll
down if necessary). In this example “Diffracted beam path3”.

i3 Define Configuration [Configuration4]

@ Take-off angle = B.0° ~|
B Shutter port = 1

(= Q Diffracted beam pathl

----- 35 Optic number =1

----- 2. Radiuz = 320000 mm

----- 2. Offzet = 0.000°

(= g Diffracted beam path2

----- % Dphic number = 2

----- 3 Radiug = 320000 mm

----- 22 Offzet = £.000°

Diffracted beam path3
----- #g. Dplic number = 3
----- 22 Radiuz = 320000 mim

----- 25 Offset = 0.000°
-8y Limits
..... F@ tanual load positions L]

Diffracted beam path

Hame: |Difracted beam path3 v| wew [Delete
Riadius [mm}
orary

[Headlnstrument][ Pre-select... ]

*  Press .
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Defining the rest positions

*  Click on the “Manual load positions” branch of the tree and then on
[ Manual Load Pastions.. | Set the check boxes as required:

Fﬂ Manual Load Positions

FlaTheta(): | oooo| [ ok |
Eloness ()
EPric:
@racs
ST —
I —
Ozows [

e Press[ ok |
Selecting your optical components

*  Press the button to obtain a series of pages where you can
tell the system what changeable devices are available to you. Always
start with the PreFIX module products (default is “PreFIX module
(Incident)”), then “PreFIX module (Diffracted)” if any are available.
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A Pre-selection |

Praduct type: | PreFIX module (Incident) |
All products: Pre-zelected products:

taonao-capillary 150 0.5 mm -~ tirrar Cu 'w/Si [parabolic MRD
Maono-capillary 165 # 0.07 mm D | .

tono-capillary 165 * 0.05 mm
Mono-capillary 165 * 0.1 mm
tonao-capillary 165 0.2 mm
tMaona-capillary 165 * 0.3 mm
tono-capillary 165 * 0.5 mm
Mono-capillary 165 1.0 mm
Mono-capillary 210 * 0.1 mm Difsets
tana-capillary 230 * 0.05 mm
tono-capillary 230 * 0.1 mm
Mono-capillary 230 * 0.5 mm Total:
tonao-capillary 239 0.1 mm

tMaona-capillary 249 * 0.01 mm

tonochiomator 4xGe220 Cu Asym,

Monochiomator 4xGe220 Cu Asym. [MRD)]
tMonochiomator 4xGe220 Cu Asym. Mirar
tMaonachiomator 4xGe220 Cu Asym. Mirar [MRD) =
tonochiomator 4xGe220 Cu Sypm.

Monochiomator 4xGe220 Cu Sym. (MAD)
Monachiomator 4xGe220 Cu Sym. Miror
Maonachiomator 4xGe440 Cu Sym.

tonochiomator 4xGe440 Cu Sym. [MAD)

Paoly-capillary Lens 14 mm

Paly-capillary Lens 8 mm

Paly-capillary Lens 8 mm [J54] -
Programmable Divergence Slit b
< 1 | £

Default:

P/ 3110465 and P¢3110/40. Incident beam. For use on
an extended spstem with a mirrar. Flat 4-bounce Ge 220
symmetrical with crozsed slit colimator. For Cu radiation.

[ 0K J[ Cancel ][ Help ]

If you have X-ray Mirror or Hybrid monochromator PreFIX modules
in your system it is important that you enter their offsets that are pro-
vided in the System Acceptance Form delivered with your system.

Pre-gelected products:
Firrar Cu w50 (parabolic MRED)
Monochromator 4xGe220 Cu Sym. [(MRD)
Progr. Div. Shit & Anti-zcatter Slit

Offzets
Default: naay

Tatal:
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¢ Leafthrough each entry in the “Product type” drop-down list and
select those products that are available to you, and that you want to
use in this configuration. To select an item, you highlight that item in

the “All products” list and then press ]

If your system includes an X’Celerator detector (and an X’Celerator
detector monochromator) or a position sensitive detector it is impor-
tant to define the detector offset provided in the System Acceptance
Form delivered with your system.

Pre-gelected products:
F3011,/20 Minim. large window

Sl

Detector properties

Humber: 1 2 [#13 [14

Detector offzet [mm]:
I —

*  When you have selected all of the items that you require press
ok .

*  Save this configuration by selecting File — Save. Enter the name of
the configuration, in this example: “My Triple Axis”.
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“# save Configuration As

Mame: My Triple Axis

Description: | Configuration for High rezolution for 506G
Existing configurations:
Mame [ ezcription Date & Time

ty Capillary Spinner | Configuration for Cap) 21 04 1E:0

My MPD Spinner Configuration for Pov| 21-Sep-2004 15:54

by Spinner Configuration for Pov| 21-5ep-2004 1337

My Triple Axis Configuration for Higl| 22-5ep-2004 1227
Users

[] Awailable to all users

Mame
["Ti User-1
by Name

*  Now press and then close the “Define Configuration”
window by clicking [

If you have other optics in your system proceed with the following section (4.4.2
"Second Configuration; Other Optics"), if not skip that section and go directly
to section 4.5 "Measuring the Rocking Curve".

Now we will set-up the 2" configuration with the beam path carrying the other
optics.

*  Select File — New Configuration...

Select your Hardware family (in this example: “X’Pert PRO MRD”)

from the drop-down list and press | Read Instrument | to obtain the instrument
configuration.

If the system has not been previously initialized an initialization wiz-
ard will start. This wizard is designed to handle situations where there
is a possibility of collision when the diffractometer resets (for exam-
ple: system parts might collide). If this wizard does start, just follow
the instructions displayed on the screen.
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If the system cannot uniquely identify some of the items it will ask
you to specify what you have.

As this configuration only uses the beam path that we removed in
section 4.4.1 we must now remove the other two beam paths from the
configuration (in this example: “Diffracted beam path1” and “Dif-
fracted beam path2”).

¢ Select “Diffracted beam path1”

i Define Configuration [Configuration3]

ﬂ Configuration3 =
B |dentification = INTERMAL T
Bz Hardware family = »='Fert FRO MAD
Contral unit: 2'Pert PRO

} Generatar MPPC
~Bege Systemn = Single system
@- Goniometer: Pw 3050465 [Theta/ 2T heta)
Sample stage: MRD Cradle
=] Incident beam path
25 Incident beam radius = 32000 mm T
3% Extended = Mo
#g. Take-off angle = £.0°
3 Shutter port =1
= g D beam pathl
35 Optic number = 1
--Bege Radius = 320.00 mm el

Diffracted beam path

Narme: |Diffracted beam pathl | Hew
Rradius [mm):
o

[Headlnstrument][ Pre-zelect... ]

and remove it from the configuration by pressing [ Defete |.

¢ Select “Diffracted beam path2” and remove it from the configuration

by pressing [ Delete .

Page 4-12



\/ PANalytical

Chapter 4. Using X'Pert Data Collector
with MRD Type Systems

& Define Configuration [Configuration3]

ﬂ; Configuration3 -~

B |dentification = INTERMAL
B Hardware family = ='Pert PRO MRD
; Contral unit: ='Pert PRO

Generator: MPPC

B3 Sysztem = Single system

@- Goniometer, Pw3080/63 [Theta/2T heta)
Sample stage: MRD Cradle

(= Ihcident beam path

32 Incident beam radius = 32000 mm
3. Extended = Mo

#g. Take-off angle = £.0°

g Shutter port = 1 L
= Q Diffracted beam path3

#g. Optic number = 3

3% Radius = 320.00 mm L]

Diffracted beam path

Mame: |Diffractedbeampath3 v“ Mew ] Delete

R adiuz [mm]:
ot

[Optic humber:

I

[Headlnstrument][ Pre-zelect.. ]

Define the manual loading positions:
*  Click on “Manual load positions” branch of the tree and then on
Manual Load Pasiions.. | Then set the check boxes as required:
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Iﬂ Manual Load Positions

2Theta [*):

ooooo| [ ok

)

i)
@Psry
S —
I S
S —

*  Press .

*  Press the button to obtain a series of pages where you can
tell the system what changeable devices are available to you. Always
start with the PreFIX module products (default is “PreFIX module
(Incident)”), then “PreFIX module (Diffracted)” if any are available.
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Fﬂ Pre-selection

Product type: | FreFl module (Incident] v|
Al products: Pre-zelected products:
Maona-capillary 150 * 0.5 mm -~ irrar Cu w451 [parabalic MAD)

Monochromator 4xGe220 Cu Sy, Mimar [MBD

Mono-capillary 165 = 0.01 mm
taonao-capillary 165 * 0.05 mm
tMaona-capillary 165 * 0.1 mm
tono-capillary 165 * 0.2 mm
Mono-capillary 165 0.3 mm
tonao-capillary 165 * 0.5 mm
tMaona-capillary 165 * 1.0 mm
tono-capillary 210 * 0.1 mm Dffsets

Mono-cap!llaw 230~ 0.05 mm Diefaul: [0.0000
tonao-capillary 230 * 0.1 mm
tMaona-capillary 230 * 0.5 mm Total: -D.DUDD
tono-capillary 239 * 0.1 mm -
Mono-capillary 249 0.07 mm

tMonochiomator 4xGe220 Cu Asym,

Monachromator 4xGe220 Cu Asym. (MRD)]
tonochiomator 4xGe220 Cu Asym. Mirar
Monochiomator 4xGe220 Cu Ay, Miror (MAD) =
tMonochiomator 4xGe220 Cu Sym.

Monachiomator 4262220 Cu Sym. (MRD)
tonochiomator 4xGe220 Cu Sym. Miror
Monochiomator 4xGe440 Cu Sy,

tMonochiomator 4xGed440 Cu Sym. (MRD)

Paly-capillary Lens 14 mm

Poly-capillary Lens & mm

Paly-capillary Lens 8 mm [J54]) =
Programmahble Divergence St ]
< 1l ] k-l

Fs 3081 /6. Incident beam. Witk halder for incident
beam anti-zcatter lits. Pragrammable az fiked [fived
aperture, variable imadiated length] or automatic: (fiked
imadiated length, wvariable aperture).

L Ok, J [ Cancel ] [ Help ]

If you have X-ray Mirror or Hybrid monochromator PreFIX modules
in your system it is important that you enter their offsets that are pro-
vided in the System Acceptance Form delivered with your system.

Pre-gelected products:
Firrar Cu w50 (parabolic MRED)
Monochromator 4xGe220 Cu Sym. [(MRD)
Progr. Div. Shit & Anti-zcatter Slit

Offzets
Default: naay

Tatal:
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¢ Leafthrough each entry in the “Product type” drop-down list and
select those products that are available to you, and that you want to
use in this configuration. To select an item, you highlight that item in

the “All products” list and then press ]

If your system includes an X’Celerator detector (and an X’Celerator
detector monochromator) or a position sensitive detector it is impor-
tant to define the detector offset provided in the System Acceptance
Form delivered with your system.

Pre-gelected products:
F3011,/20 Minim. large window

Sl

Detector properties

Humber: 1 2 [#13 [14
Detector offzet [mm]:

Etteh [mm: :

*  When you have selected all of the items that you require press
ok .
*  Save this configuration File — Save (or - Save As):

¢ Enter the name of the configuration, in this example: “My Other
Optics”, and the description “Configuration for other analyses for
QSG”.
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Fﬂ Save Configuration As

Mame: |Mt Other Optics

Description: |C0nfigurati0n for other analyzes for 056G | Cancel
Existing configurations:
ipti Dlate & Time
Hy Ca
My MPD Spinner Configuration for Pov| 21-Sep-2004 15:54
by Spinner Configuration for Pov| 21-5ep-2004 1337
My Triple Axis Configuration for Higl| 22-5ep-2004 1227
Users

[] Awailable to all users

Mame
["Ti User-1
by Name

and press [__0k__|.

Close the “Define Configuration” window by clicking [
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4.5 MEASURING THE ROCKING CURVE

Now that we have prepared the configurations we can proceed with the
measurements.

4.5.1 Going On-line

*  Select Instrument - Connect.
*  Select your configuration (in this example: “My Triple Axis”).

¢ Select the beam path (in this example: “Diffracted beam path2”)

 Connect |§|

Configuration LTJ
Mame i | Desc.:ﬂjtiop | Date | Cwrier |
bt Other Optics Configuration for other ... 22-5ep-2.. My Mame
My Capillary Spinner Configuration for Capilla...  21-Sep-2.. My MName
My MPD Spinner Configuration for Powd...  21-5ep-2.. My Mame
My Spinner Configuration for Powd...  21-5ep-2.. My Mame
My Triple Axiz Configuration for High ... 22-5ep-2... My MName

Diffracted Beam Paths
O Diffracted beam pathil

() Diffracted beam path?2

and press [__0K___|.

You may see a message window telling you the assumptions that the
software has made about the status of the system.
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ﬁ Incident beam path: Azzuming radiuz 320 mm Ok

_!\' Flease remove the cumrent Incident Beam attenuatar.

ﬁ Incident Monochromatar. Azzuming 42Ge440 Cu Sym..
ﬁ Flease remove the curent Incident Mask.

ﬁ Fleaze remove the cument Divergence gt

ﬁ Diffracted beam pathl: Diffracted beam pathl: Assuming radivs: 320 mm

_!\' Diffracted beam pathl: Diffracted Monochromator. Assuming Triple asis, 3Ge220
Cu Sym..

ﬁ Diffracted beam pathl: Please remove the current Diffracted Beam attenuataor.
ﬁ Diffracted beam pathz; Diffracted beam pathZ: Agsuming radivs; 320 mm
ﬁ Diffracted beam pathZ: Please remove the current Diffracted Beam attenuator.

In order to make sure that you obtain a good measurement, you must
carefully check these assumptions. If these assumptions are correct,

press and proceed with the next step. If they are not correct

you must still press and then go to the tab and the branch
on the instrument control window containing the incorrect assumption
and make the corrections.

If you have an In-plane type system and it has not been initialized, you
will get a message telling you so. If you do get this message, follow the
procedure given in order to initialize the system.
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File Edit
Syskem Settings

Wiews Measure  Instrument  Tools  User Settings

System Maintenance  Window  Help

My Triple Axis

Instrument 5 ettings | Incident Bearn Optics I Diffracted Beamn Optics

EQ Diffractometer

= Fy Positions

35 2Theta = 28.4420°
3 Offset = 0.0000°
B Omega =14.2210°

B 2 =5.932 mm

ﬂ- Goniometer. P4 3080765 [Theta/2T heta]
B Resolution = High [0.0001)

¥ Sample stage: MRAD Cradle

3. Sample mode = Reflection

B Movement = not moving

EI? Heray
Ey Generator: MPPC
B Statuz = On

B Tension = 45 kW

B Current = 40 mé,

Heray tube: P/ 3378700 Cr LFF DK9EI348
Shutter

‘B Status = Cloged

‘B Focus = Line focus

| Omega: 142210 | 2Theta 284420 |Phi: 0.00 A |

®  On the “Instrument Settings” tab, double-click on the “Generator”
branch to open the Instrument Settings window at the “X-ray” tab.
Enter the required values (in this example: “45 kV”” and “40 mA”).
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& Instrument Settings

Positionl Sample Stage  Horay |

X-ray generator

Tension [k¥]: [¥] Gemeratar on
Coren

X-ray tube
Heray tube: | Pw/3373M0 CuLFF DET37E18  w
Shutter

(@ Line focus () Paint facus

[ Shutter open

ﬁ Ok I [ Cancel ] [ Apply J [ Help ]

*  Press )
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4.5.2 Preparing the Beam Paths

In this part of the example we will prepare and correct both the incident and
diffracted beam paths. We will first prepare the incident beam path:

*  Click on the “Incident Beam Optics” tab. Double-click on the
“Incident beam path”

My Triple Axis

Instrument Settings  Incident Beam Optics | Diffracted Beam Optics I

= Q Incident beam path
i@ Radius = 320,00 mm

@ Take-off angle = 6.0000

&) Incident Beam Optics

Divergence Slit | Mask | Firror

]

T T

and then select the PreFIX module that you want to use from the

drop-down list, press [_aeek ],

Usually, at this time a window telling you to do something will
appear.
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X'Pert Data Collector.

_g\, Please inzert the Incident PreFl module Monochromator 4xGe220 oK,
Cu Spm. Mirmor [MRD) [cument: None].

Perform the actions as instructed and press [___0k___|.

Carry on selecting the items in the beam path by selecting the relevant
tabs and the types from the drop-down lists and pressing T

Press [0k |

My Triple Axis

Instrument Settings  Incident Beamn Optics | Diffracted Beam Optics

= Q Incident beam path
B Radius = 426.70 mm
-3 Take-off angle = 7.0000
EI@ Preflx module: Monochromator 42Ge220 Cu Sy, Miror
g Offzet = 0.0000°
Monochromatar: dxGe220 Cu Sym. [miror]
Mazk: Crozsed Shit Colimator (MRD)
© el Width =1.00 mm
EM Divergence it Croszed Shit Collimator [MED)
‘B Height = 1.00 mm
EI’ Mirar: Inc. Beam Cu' /51 (MRD)
- B Pogition = extended
- Beg Offset = 0.0000°
&% Beam attenuator: Mi 0125 mm automatic
# Factor = 20,00
#g. Description = Software default Beam Attenuation Fac
#g Uzage = Do not switch
Bk Status = De-activated

Now we will prepare the diffracted beam path:

Click on the “Diffracted Beam Optics” tab.

You will see that the “Diffracted beam path2” is written in bold, indi-
cating that it is the active beam path.

Double-click on the “Diffracted beam path2”.
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Instrument Settings | Incident Beam Optics  Diffracted Beam Optics

#- 47 Diffracted beam pathl

- Diffracted beam path2

# Dptic number = 2

25 Radius = 320.00 mm

3. Offzet = 5.9660°

35 Uzed wavelength = K-alphal (= 2.2897600 &)

B Q Detector: P/ 30011/20 (Miniprop. large window][2]
B PHD lower level = 35.0%

B PHD upper level = 80.0%

B Factory PHD lower level = 20.0%

‘B Factory PHD upper level = 80.0%

Fﬂ Diffracted Beam Optics

SollerSIitl Monochromatorl Eollimatorl Detectorl Beam Attenuatorl
Anti-zcatter Shit I Feceiving SIitI Filer I Mask

Tvpe: | Mone v |

Co Il ] o

and then select the PreFIX module that you want to use from the
drop-down list, press T

Usually, at this time a window telling you to do something will
appear.
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X'Pert Data Collector

ﬁ Pleaze ingert the Diffracted PreFl module Triple axis (R ocking oK

curve optics) [curent: Mone].

Cancel

*  Perform the actions as instructed and press [__0k___|.
*  Carry on selecting the items in the beam path by selecting the relevant
tabs and the types from the drop-down lists and pressing T

*  Press|__ok |
My Triple Axis

Instrument Settings I Incident Beam Optics  Diffracted Beam Optics

8 Diffracted beam pathl

=8 Diffracted beam path2

# Dptic number = 2

25 Radius = 320.00 mm

3. Offzet = 5.9660°

35 Uzed wavelength = K-alphal (= 2.2897600 &)

S PreFl module: Triple axiz [Rocking curve optics double’

B Offset = 0.0000°
Feceiving =lit: Slit Fized 1 mm [FRocking Curve)
Detector: P 301120 [Miniprop. large window][2]

B PHD lower level = 35.0%

~Bge PHD upper level = 80.0%

g Factory PHD lower level = 2000%

‘@ Factory PHD upper level = 80.0%

4.5.3 Sample Positioning

Because we don’t know exactly where the sample is mounted on the stage we
must use the dial gauge to accurately pinpoint its position.

* Ifyou haven’t already done so, mount the sample (silicon 111 single
crystal).

]

*  Click on the “Instrument Settings” tab and double-click on “Positions”.

*  Position the sample stage so that you can read the dial gauge and not
damage the sample (in this example):

Psi : 0
Z : 0.
Page 4 - 25



X'Pert Data Collector - Quick Start Guide

. Press .

Mount the Z-position dial gauge (to be used as a pointer to the middle
of the sample). Refer to the relevant hardware User’s Guide for dial
gauge mounting information. Vary the X (mm) and Y (mm) settings
until the pointer is over the center of the sample.

My Triple Axis

Instrument Settings | Incident Beam Optics | Diffracted Beam Optics

g Dlﬂlaclomelm

=) ,g Puositiors Fﬂ Instrument Settings

. Offset = 0.0000° Fosition | Sample Stage | #ap |

3. Fhi=[0.00° 2Theta [°): 500000 ()
a5 Psi= 0007

o ¥ = 0,00 Offset [°F 0o0o0| ¥ (e
S 7 = 5532 Omega [°): 25000 Z [mom]: 0.000 =

- Goniometer: P 3050/65 [Theta/2T heta) PHi[*) Unit cell: | Mone -
H 3% Resolution = High [0.00017]
D ¥ Sample stage: MRD Cradle Psi [°): hkl

3% Sample mode = Reflection - -

3. Movement = nat maving [ Maove ta Manual Loading Position J
- % Heray Goniometer

=147 Generator, MPPC Besolution: |High [0.0001) V|
3 Statuz =On

35 Tersion = 45 kY

Heray tube: PAw/3378,/00 Cr LFF DR969348
Shutter

3% Status = Cloged
S Focus = Line focus
S Port=1

L Ok J [ Canecel ] [ Apply ] [ Help ]

¢ To change the positions: enter the new value and press [_fppb ],

¢ Carefully change the Z (mm) position until the sample is located
exactly at the center of the goniometer (0 on the big scale on the dial
and 1 on the small scale). Note the new Z position (in this example it
was “7.226”). Change the Z position to 0 to prevent damaging the
sample and dismount the dial gauge.

¢ Set the sample stage to a vertical position (Psi = 0°), set the Z position
to the value just noted (7.226) and press [__0k___|.
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4.5.4 Manual Scan

Now we’ll do a manual scan to “find” a reflected X-ray beam.
*  Select Measure — Manual Scan

*  Select “Omega” for the “Scan axis” and “Continuous” for the “Scan
Mode”.

Iﬂ Prepare Manual Scan

Soan aris Start

| Omega A4 |
Savebs..
Scah mode Scan parameters

(0 Step Range []: Pre-zet counts [counts):

© Continuous Step size [°) Nurnber of steps:

O Pre-set courts Tirme per step (sl Total time [bum:s) 00:00:53
Sean speed (*/3)

*  In the instrument control window “Instrument Settings” tab, double-
click on “Positions”.

*  Choose Si[111] for the “Unit cell” and 1 1 1 for “h k 1”” (be sure to enter
this as 1, space, 1, space, 1), the position information will be
automatically calculated and entered when you leave this field.

e  Press|___0Ok__|.
*  Press the button in the “Prepare Manual Scan” window.
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Fﬂ Manual Scan

counts
35000

30000

25000

20000

15000

10000

5000

14.2 14.4 146 14.8 15.0
Ormega (deq)

The result (count rate) varies considerably according to individual
systems.
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4.5.5 Adjusting the Goniometer Position

*  Place your mouse pointer somewhere in the scan and press the right
mouse button.

¢  Select Move Mode with the left mouse button.

Fﬂ Manual Scan

counts

Priarity
Interpose

hxes,..

Full Size

Measurement Status
Zoom Mode

Peak Maode

F\WwHM Made

Move Mode

14.2 14.4 1486 14.8 15.0
Ormega (deq)

*  Use the left mouse button to “grab” the hairline, drag it to the center of
the peak and release it. The goniometer moves to that angle.

*  Once again use the right mouse button to get the pop-up list, select
Zoom Mode, zoom in and look at the result:
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Fﬂ Manual Scan

counts

30000

25000

20000

15000

10000

5000

0

1420 1421 1422 1423 1424 1425 1426 1427
Ornega (deg)

If necessary, go back to Move mode and move the hairline into the
middle of the peak.

¢ Press [ to close the “Manual Scan” window and the “Prepare
Manual Scan” window.
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4.5.6 Optimize Psi
4.5.6.1 Prepare Optimize Program

*  Select File - New Program...
*  Choose the program type “Optimize Program” from the drop-down

list.
*  Press|__ok |
*  Select “Optimize Psi”.
*  Set the following parameters: Range: 0.090
Step size: 0.01

Time per step: 0.5

*  For the 2" axis, which is the Psi axis, set:

Range:
Step size: 0.5
i Prepare Optimize Program [Program2] = ||B]]
Optimize mode Configuration
) Stop at level
B | My Triple Axis w | -
) Gio to masimun
O Got . 1t derbeati Diffracted Beam Paths
DD masmum 15t aenvaie () Diffracted beam pathl
Optimize: Phi
© Dptimize Phi (%) Diffracted beam path2
(&) Optimize Psi
Range [ 0.0900 |S Bl |
Omega w
Step size [ 0.0100
. 2nd axiz Psi
Time per step [z): 0.s0
Ratge [7): 4.00

Scan speed [*/5); 0.020000

Step size () 0.s0
Stop level [cps); 1000

MNurnber of scans:
Mumber of steps: 10

- Tatal time [hm:s): 00:08:20
Time [horm:z): 00:00:08
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. Select File - Save.

¢ Enter the name of the optimize program (in this example: “My
Optimize Program”) and the description “Example for Quick Start
Guide”.

Ensure that the user “My Name” is checked.

r‘ﬂ Save Program As
Mame: |M_l,l Optimize Program | L Ok, J
Diescription: |Example for Quick Start Guide | Cancel

E xisting programs:

1 F F =]

My Monochromator F Example for Quick 51 22 -Sep- 2004 09.34
by Program |Example for Quick 51| 21-5ep-2004 13:50
Users

[ Awailable to all users

M arne
T2 User-1
My Mame

*  Press and close the “Prepare Optimize Program” window
&
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4.5.6.2 Optimizing the Sample Orientation

e Select Measure - Program...

(7] Open Program

List programs of type: | Optimize program v | L oK, J
Narne D escription |z

ty Optimize Program Example for Quick Start Guide

< | ||||] ¥

*  Press )

¢ Either accept the proposed Name, Folder and Comment or change
them to your requirements. Enter the Sample ID as “Si(111) Sample”,
the Sample name as “Standard High Resolution Sample”, and select
“My Full Name” from the “Prepared” by drop-down list.
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Praogram
Mame: |My Optimize Program |
Type: |Dptimize program |
Description: |Example for Quick Start Guide |
File:
Mame: |M_l,l Optimize Program_1.xrdml |
Folder: |C:'\><'Pert Datahy Mame |
Comment: E xample for Quick Start Guide
Sample
ID: (5i111] Sample |
MName: |Standard High Resalution [5.amples |
Prepared by: |M_|,| Full Mame w |
Pasition
Diffractometer
2Theta () [ 284410)  Bhi[) & (mm}
Dffset [ nooea| Pl %t [} 0.00
Omega [); 14,2294 Z [mm): 7.226
Reflection
Uniteel: | si[111] v h I
L 0k J [ Cancel ] [ Help ]

* Press|__ok |

The sample orientation is now automatically optimized. This is done by
performing a series of Omega scans at various fixed Psi settings.

After all the scans are finished the cradle automatically moves to the optimal
Psi position and the shutter will be closed (the shutter number on the control
console is no longer displayed). The optimized Psi position can be seen on the
instrument control window on the “Instrument Settings” tab, and on the status
bar. Use User Settings - Status Bar to select the items you want to display.

|Omega: 14.2068 | 2Theta: 234410 | Phi 0.00 | Psi: -1.50 | Count rate: 16.0

*  Press [ to close the “Scan” window.
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4.5.7 Measuring
We will now set up and execute the measurement program for a rocking curve.

4.5.7.1 Prepare Rocking Curve Program

*  Select File - New Program.

*  Choose “Relative scan” from the “Program type” drop-down list.

1 New Program
Progiam type: | R [ ok

*  Press )

*  Check that you have the correct configuration and diffracted beam path
(in this example: “My Triple Axis” and “Diffracted beam path2”).

*  Choose “Omega” for the scan axis and enter the following parameters:
Range: 0.189
Step: 0.001
Time per step: 0.5
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5 Prepare Relative Scan [Program2]

Configuration Scan properties | R epetition

Diffracted Beam Paths (*) Continuous
O Diffracted beam pathil OF
Te-zet counts
() Diffracted beam path?2

Fange [*]:
Scan axis Step size [7]:

| Omega w

Time per step [z):
Scan speed [*/g]:
Pre-set counts [counts]:
Mumber of steps:

Total time [h:m:g]:

. Select File — Save.

Enter the name of this measurement program (in this example: “My
Rocking Curve Program”).

il Save Program As

Mame: |M_l,l Rocking Curve Program

Description: |EHampIe for Quick Start Guid

Exizting prograrms:

M ame Description D ate & Time

My Capillary Program | Example fo

My Monachromator F|Exarnple for Quick 51| 22-5ep-2004 09.34

4y Optimize Program | Exampls for Quick 51| 22-5ep-2004 15:11
by Program E=ample for Quick 51| 21-5ep-2004 1350

Ugers
[ Awailable to all users

M ame
TTF User-1
My Mame
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*  Press )

*  Close the “Prepare Relative Scan” window ([&F)).

4.5.7.2 Measure the Rocking Curve

e Select Measure - Program...

*  Select “Relative scan” and “My Rocking Curve Program” and then
press ok |

*  Either accept the proposed Name, Folder and Comment or change
them to your requirements. Enter the Sample ID as “Si(111) Sample”,
the Sample name as “Standard High Resolution Sample”, and select
“My Full Name” from the “Prepared by” drop-down list.

Iﬂ Start |£|
Frogram
Mame: |M_l,l Focking Curve Program |
Type: | Relative zcan |
Description: | Example for Quick Start Guide |
File
Hame: |M_l,l Rocking Curve Program_1.=rdml |
Folder. CAKPet Dataiy Name |
Comment:

Example for Quick Start Guide

Sample
ID: (5i[111) S ample |
Harne: |Standard High Resgolution Sample |
Prepared by: by Fuill M arme] hd |
Pozition

Diffractometer

ZTheta(’y | 2a4m10] PBH(: | 000 o

A
Offset(: | oo0o8s| Psilh | 034] X (wmk
Omega ') zl
Reflection

Unitcel: | 5i[111] v hkl: [111

L 0K J [ Cancel ] [ Help ]
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e Press[___0&__|. After a while the scan window will appear and
shortly afterwards, your rocking curve measurement will be
completed, at which time the goniometer will return to its manual
load positions.

i} Relative scan [My Rocking Curve Program_1]

counts

40000

35000

30000

25000

20000

15000

10000

5000

0

14.15 14.20 14.25 14.30
Omega (dedq)

You have now collected the data.

You can now use X’Pert Data Viewer to view your results. A guide to using
X’Pert Data Viewer is given in the X'Pert Explorer Add-ons Quick Start Guide
(4022 339 07591).

If you want to automatically use the results of future measurements, you could
for example, utilize one of the scripts available with X'Pert Automatic
Processing Program. Examples of these scripts and of how to use them is given
in the X'Pert Automatic Processing Program - Quick Start Guide (4022 339
07891).

*  Go off-line by selecting Instrument - Disconnect and then press

Lok |
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4.6 PERFORMING A REFLECTIVITY MEASUREMENT
4.6.1 Going On-line

At this stage in the procedure you can either go on-line, or define a measurement
program. In this example: go on-line.

N Select Instrument - Connect.

i Connect |§|
Configuration LT]
Mame i | Desc.:ﬂjtiop | Date | Cwrier |
bt Other Optics Configuration for other ... 22-5ep-2.. My Mame
My Capillary Spinner Configuration for Capilla...  21-Sep-2.. My MName
My MPD Spinner Configuration for Powd...  21-5ep-2.. My Mame
ty 5 pinner Configuration for Powd...  21-5 Fy M ame

Configuration for High ... Iy M ame

Diffracted Beam Paths
O Diffracted beam pathil

() Diffracted beam path?2

*  Select “My Other Optics” in the “Configuration” frame and press

[_oc J. A message window showing the “assumed” status of the
system may be displayed:

X'Pert Data Collector
& Incident bearn path: Assuming radius: 320 mm oK,

_g\, Incident PreFle module, Azsuming Monochromatar 4eGe220 Cu

Spm. Mirror [MRD]

_g\, Incident Beam attenuator. Azsuming Mi 0125 mm automatic.
& Incident Miror, Agzuming Inc. Beam Cu'w//Si [MRD).

& Set incident beam mask width to 1.

& Set divergence slit height to 1.

A Diffracted beam path3: Aszuming radivs: 320 mm

_g\, Please remaowve the curent Diffracted Beam attenuatar.
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*  In order to make sure that you obtain a good measurement, you must
carefully check these assumptions. If these assumptions are correct,

press and proceed with the next step. If they are not

correct you must still press and then go to the tab and the
branch on the instrument control window containing the incorrect
assumption and make the corrections.

¢ In the “Instrument Settings” tab set the X-ray tube parameters:
double-click on “Generator” in the “X-ray” branch, and set the
required values (in this example: “45 kV” and “40 mA”) on the
displayed window:

Fﬂ Instrument Settings |X|

Puosition | Sample Stage

X-ray generator

Tengion [k¥]: [] Generatar on

Current [md):
X-ray tube
#eray tube: | Pd 337340 Cu LFF DE137E18 w
shutter
@) Line focus (O Point focus
[ 5hutter open

T

. Press .

*  When the system has powered up to 45 kV and 40 mA press
o |
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4.6.2 Preparing the Beam Paths

In this part of the example we will prepare and correct both the incident and
diffracted beam paths. We will first prepare the incident beam path:

*  Click on the “Incident Beam Optics” tab. Double-click on the
“Incident beam path”.

Mt Other Optics

Ingtrument Settings  Incident Beam Dptics I Diffracted Beam Optics d Incident Beam Optics
=- Q Incident beam path
B Radiug = 320.00 ramn
B Take-off angle = 24200 ©
E--@ PreFl module: Monochromator 4xGe220 Cu Spm. Miror
- Offset = 0.0000°
i Maonochiomator: 42Ge220 Cu Spm. [mirmor] Tvpe: ‘ Monachromator 4xGe220 Cu Sym. Mirar [MRD) V|

Bieam Atteruator | Filter I Soller SIitI Beam Knilel
Divergence Slit I Anti-scatter St I Mask. I Mirrar

(=I5 Mask: Crossed Shit Collmator (MAD]

g didth = 1.00 mm

= Rf Divergence slit: Crossed Shit Colimator [MAD] Default offset () 0.0000
@5, Height = 1.00 mm Total offset [°): 0.0000

E"’ tiror: Inc. Beam Cu'w//5i (MRD)
LB Offset = 0.8817°
[=1-&& Beam attenuiator: Ni0.125 mm automatic
-3 Factor = 20.00
3 Dezcription = Software default Beam Attenuation Fac
3% Ugage = Do not switch
w85 Shatus = De-activated

and then select the PreFIX module that you want to use from the drop-
down list, press [_fppb ],

If you get a message telling you that you have actions to perform, do
the actions as instructed and press [__0k___|.

*  Select the items in the beam path by selecting the relevant tabs and the
types from the drop-down lists.

* Press|__ok |

X'Pert Data Collector

ﬁ Pleaze ingert the Incident Miror Inc, Beam Cu'w/Si[MRD] in oK
Standard position [current: Mone).
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X'Pert Data Collector.

ﬁ Set incident beam magk width to 10,00, oK
ﬁ Pleaze confirm that the mirrar is used in Extended position.

*  Carry out the requested actions and then press [ oK ] The
incident beam optics reflect the actual situation.

Mt Other Optics

Instrument Setings | Diffracted Beam Optics

= Q Incident beam path
B Radiuz = 426.70 mm
@, Take-off angle = 7.0000 *
'@ PreFl module: Monochromator 4xGe220 Cu Spm. Mirror
(o Offzet = 0.0000°
g Monachromator: 4xGe220 Cu Sym. [miror]

tazk: Crozzed Shit Colimator [MAD)
-3 WWidth = 10,00 rom

Now we will prepare the diffracted beam path:
*  Click on the “Diffracted Beam Optics” tab.

You will see that the “Diffracted beam path3” is written in bold, indi-
cating that it is the active beam path.

¢ Double-click on the “Diffracted beam path3” and then select the
PreFIX module that you want to use for this parallel beam experiment
from the drop-down list.
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My Other Optics

Instrument Settings | Incident Beam Optics  Diffracted Beam Optics

= Q Diffracted beam path3
B Optic number =1

-3 Radius = 320,00 mm
B Offzet = 0.0000°

-3 Used wavelength = K-&lphal [= 2.28597600 &)
= Q i[;te;t;éii‘ez:imgZﬁntmc[a} Fﬂ Diffracted Beam Optics
# Length = 0.21 mm
Bz Offzet = 0.00 mm Soller Slit | Monachromator I Eollimatorl Detectorl Beam Attenuatorl
2. PHD lower level = 35.0% PreFIXModule | Antiscatter Sit | ReceivinaSit | Fiter
3. PHD upper level = 80.0%

#ge Factory PHD lower level = 32.0%
3 Factory PHD upper level = 80.6%

Default offset: 0.0000

Total offset:

L ak, J [ Cancel ] [ Apply ] [ Help ]

° Press .

X'Pert Data Collector

A Please insert the Diffracted PreFl module Parallel Plate Collimator | oK I
0.27* [curent: Maone|.

Cancel

*  Perform the actions as instructed and press [__0k___|.

*  Select the items in the beam path by selecting the relevant tabs and the
types from the drop-down lists.

*  Press )
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ert Dat llector;

ﬁ Pleaze inzert the Receiving =it Parallel Plate Collmator Shit [curent: Morne). I oK J

_g\, Please insert the Diffracted Saller slit Saller 0.04 rad. [curent: Mone).

& Please remaove the Detector »'Celerator Scientific and inzert the

3011720 (Miniprap. large window).

¢ Confirm that the required actions have been done by pressing

:
My Other Optics -

Instrument Settings I Incident Beam Optics  Diffracted Beam Optics

= Q Diffracted beam path3

#. Dptic number = 1

25 Radius = 320.00 mm

3. Offzet = 0.0000°

35 Uzed wavelength = K-alphal (= 2.2897600 &)

=] @ PreFl module: Parallel Plate Collimator 0,27
B Offzet = 0.0000°

’ Soller slit: Soller 0.04 rad.

Collimator: Parallel plate collimator 0,27

Feceiving =lit: Parallel Plate Collimator Slit

Monochraomator: Mone

Mask: None

Detector: P 3011./20 [Miniprop. large window][1]

35 PHD lower level = 35.0%

3. PHD upper level = 80.0%

#ge Factory PHD lower level = 20,07

3 Factory PHD upper level = 80.0%

4.6.3 Mount the Sample

*  Click on the “Instrument Settings” tab, then double-click on
“Positions” in the tree.

¢ Ifrequired, send the goniometer to a comfortable position, for

example by using the [Mave o Manual Loading Positen | button and mount the
sample.
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Iﬂ Instrument Settings |z|

Sample Stagel Heray |

ZThetar'} X e
Ot ) X (i
Qmege '} 2 frm}
Bhi(L Utcel: [Nore ¥
P et [

[ Mowve to M anual Loading Position ]

Goniometer
Fiesalution: | High (0.0001) v|

Co Il o

Mount the Z-position dial gauge (to be used as a pointer to the middle
of the sample), ensure that Z (mm) = 0 to avoid damaging the sample.
Vary the X (mm) and Y (mm) settings until the pointer is over the

center of the sample. To change the positions: enter the new value and

press el |,

Adjust Z until the sample is at the correct height (refer to the relevant
hardware User’s Guide)

Note the new Z position (in this example it was 7.984). Change the Z
position to 0 to prevent damaging the sample and dismount the dial
gauge.

In order to ensure that the sample is at the precisely correct height we
will first measure the output of the direct X-ray beam, and then move
the sample up until the count rate is exactly half the previously
measured level (= sample in the middle of the beam).

Set:  Psito 0
2Theta to 0

Press followed by [ o .
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¢ In the instrument control window select the “Incident Beam Optics”
tab and double-click on the “Incident beam path”.

*  Choose the “Beam Attenuator” tab and then select “Do not switch”
from the “Usage:” box drop-down list and tick “Activated”.

¢ Ifyou made any changes press T regardless of whether or
not you made any changes, press [__0k___|.

Mt Other Optics

Instrument Settings  Incident Beam Optics I Diffracted Beam Optics

[EBR7 3 Incident beam path

g Radiuz = 42670 mm
B Take-off angle = 7.0000 ©
El@ PreFle module: Monochromator 4xGe220 Cu Spm. Miror
B Offset = 0.0000°
: Monachromator: 4:Ge220 Cu Sym. [miror]
EI Mask: Crossed Shit Collimator [MRAD)

© el Width = 10,00 mm

EIM Divergence slit: Crozsed Sht Collimator [MRD)
B Hedght = 1.00 mm

[—]’ Mirrar: Inc. Beam Cuw!/Si [MAD)

2% Poszition = extended

2 Offget = 0.0000°

=& Beam attenuator: MNi 0.125 mm automatic

2 Factar = 165.30

35 Description = Pert FRO MRD

35 |Jzage = Da nat awitch

B Status = Activated

If you are using an uncalibrated beam attenuator you should calibrate the
attenuation factor before you continue, if you have a calibrated one, go to
section 4.6.4. An uncalibrated beam attenuator shows a beam attenuation factor
0f20.00.

*  Make sure that the status bar is switched on and shows the count rate.
To do this select User Settings - Status Bar and check that “count
rate” has been chosen for one of the five columns.
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Itern 1 Item 2 Item 3 Item 4 Item 5

Nane # | | None o Mone || Hone || Phi ~
|| Omega | Omega ||| Omega || Psi D |
2Theta Theta 2Theta *

Phi Phi Phi Phi s

Psi Psi Psi i d

# == == = = || PDS divergence

hd o \s FDS imadiated length  —
z Z z FDS offset il
PDS divergence PDS divergence PDS divergence PDS divergence PA5S scatter

PDS iradiated length — | | PDS inadiated length — || PDS inadiated length — | | PDS iradiated length — | | PASS observed length
FDS oftset FDS offset POS offset PDS offset PASS offset

PASS scatter PASS scatter PASS scatter PASS scatter PRS height

PASS observed length PASS observed length P&55 obzerved length P455 observed length Bieam att.

FASS offset F4S5 offset PASS offset PASS oifset Spinner settin

PRS height ¥ |PRS height ¥ || PRS height || PRS height [ M:
I, oK ,l [ Cancel ] [ Help

Press|___0k__|.
Select View - Status Bar - Top or Bottom.

Select Measure - Manual Scan.

Select “2Theta” from the “Scan Axis” drop-down list.

A Prepare Manual Scan Q

Pre-zet counts [counts):

Scan anis

() Pre-set counts

Scan speed /5]

I

Time per step [s):

Scan mode Scan parameters
O Step Range [*):
() Continuous Step size 7]

00| Number of steps:

Total time (ki)

Press

Check the count rate (on the status bar), if the count rate is above
1,000 go to the move mode (right-click in the graph) and move the
hairline to a position on the peak where the count rate is below 1,000
(but preferably above 500).

Close all of the manual scan windows by pressing [ksd on each of them.

In the “Incident Beam Optics” tab of the instrument control window
set the beam attenuator to ‘Do not switch’ and ‘De-activated’.
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*  Press .

*  Open the shutter by pressing the = button on the toolbar.

*  Double-click on the Beam Attenuator branch of the tree view.

&) Incident Beam Optics

PreFl Module I Divergence Slit | Anti-zcatter Slit | Magk | tdirror

Monochromator Filter | SollerSIitI Beam Knife

Tvpe: | Mi 0.125 mm automatic w |

Altenuation Factor: 165.90

Usage: | Do nat switch w |
[ &ctivated

T T

*  Take a note of the intensity shown in the status bar, activate the

attenuator and press [__4ml ], Then note the intensity again (in this
example: “108000”). The attenuation factor is the second intensity
divided by the first intensity.

*  Set your beam attenuator to switch “At Pre-set Intensity”, change the
activate level to 500000 and press [___0k___|.

*  Select System Settings — Beam Attenuation Factors press

and define the attenuation factor for your attenuator (in this example:
“165.9”).
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Fﬂ Beam Attenuation Factors

Mame D escription Factar L (1] J
i 0.125 rm automatic Software Default Beam Attenuation .. [ 20.00]
Mi 0.125 mm autornatic #'Pert PRO MRD 1E5.90

*  Press )

*  In the instrument control window select the “Instrument Settings” tab,
double-click on the “Shutter” de-select “Shutter open” and press

ok |

4.6.4 Manual Scan

We will now make a short manual scan to ensure that the beam is located exactly
at 0° 2Theta (= maximum count rate).

*  Inthe instrument control window “Instrument Settings” tab, check that
the positions for: “2Theta”, “Omega”, “Phi” and “Psi” are all zero and

press ok |
. Select Measure — Manual Scan.

*  Select “2Theta” from the “Scan axis” drop-down list. In the “Scan
mode” frame select the “Continuous” radio button and the following
scan parameters:

“Range (°):” 0.9900
“Step size (°):” 0.0100
“Time per step (s):” 0.50
“Scan speed (°/s):” 0.020000
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r‘ﬂ Prepare Manual Scan

Scan awis

]

Scan mode Scah parameters

() Step Fange [*]: Pre-zet counts [counts):

(®) Cantinuous Step size [*]: Mumber of steps: -

O Pre-set counts Tirme per step [s): Tatal tirme: (b s):
Scah speed [*/z):

*  Press . After a while a manual scan result window will be
displayed.

Fﬂ Manual Scan

counts

70000

60000

50000

40000

30000

20000

10000

04 0.2 0.0 02 0.4
2Theta (deg)

¢ Ifthe peak is not central as in this example: grab the hairline, move it

to the peak (or as near to it as you can) and press [ St ],
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Move the hairline as follows:
- Click the right mouse button.
- Select Move mode.

- Grab the hairline and move it to the center of the peak.

If necessary continue moving the hairline and pressing |___Stat |
until you have moved the hairline to the center of the peak.

Make a note of the count rate at the peak. You can see that by moving
the + cursor to the top of the peak and reading the count rate in the
status bar (approximately 770 in this example).

Press on the Manual Scan and Prepare Manual Scan window.
Double-click on Beam Attenuator in the “Incident Beam Optics” tab.

Set “Usage:” to “Do not switch” and check (\/ ) “Activated”.
Press DK .

Open the shutter by pressing the = button on the Toolbar.

Double-click on the “Positions” branch in the “Instrument Settings”
tab on the instrument control window.

Now you must change the Z position until the displayed count rate is
about half the total you noted when you were moving the hairline in
the previous step.

In this example we have a count rate 770 (rounded up) and we need to
move the sample until the measured count rate = half that value (385).
This is an iterative process as with the following example:

Enter 7.5 into the “Z” Box, press [_2epk Jresult =770

Enter 8 into the “Z” Box, press [_#ek  Jresult=0

Enter 7.75 into the “Z” Box, press [_#ek Jresult =730

Enter 7.907 into the “Z” Box, press [_#ek  Jresult =10

Enter 7.798 into the “Z” Box, press (& Jresult = 385
When you are satisfied that you are at half the count rate press

oK .
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Select Measure — Manual Scan and then on the “Prepare Manual
Scan” window select “Omega” and press [ st ],

After a short while a “Manual scan” result window will be displayed.

Fﬂ Manual Scan

counts

-0.4 0.2 0.o 0z 04
Ormega (deq)

Change to Move mode and move the hairline to the position with
highest intensity and wait for a few moments until the goniometer has
moved to that position and then minimize the “Manual Scan” and
“Prepare Manual Scan” windows.

In the instrument control window double-click on the “Positions”
branch and once again change the Z position until the count rate
nearly equals half the first noted value (in this example: 385) and

press ok |
Restore the “Manual Scan” window and re-do the scan by pressing

the right mouse button and then [ St ],

If necessary, move the hairline to the center of the peak again.
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Fﬂ Manual Scan

counts

35000

30000

25000

20000

15000

10000

5000

-0.4 0.2 0.o 0z 0.4
Ormega (deq)

There are three criteria that must be met at this stage:

- The peak should be triangular (the scan above is a good exam-
ple). You can zoom in on the peak for a closer inspection to make
sure that it really is triangular.

- The hairline must be in the center of that peak.

- The count rate at the center of the peak (where the hairline is)
should be half the original value that you noted.

* Ifyour peak does not meet all three criteria, continue with the iterative
procedure until it does.
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4.6.5 Aligning the Sample

At this time you need to tell the goniometer exactly where the surface of the
sample is parallel to the incident beam (“zero” the goniometer).
*  Select User Settings — Sample Offsets....

¢ Enter 0.0000 in the “Current position” fields for “2Theta” and
“Omega” (this creates a Sample offset).

i Sample Offsets |z|
Current Sample
position offset
2Theta ) 0.0101
Omega [ 00870
Bhi L) 0.00
Psi[') 0.00
5 [mm; 0.00
¥ (o} 0.00
Z (mm: 0.000
[ ok ][ cencel |[ Hep |

*  Press .

*  Press on both of the Manual Scan windows.
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4.6.6 Create Measurement Program
e Select File — New Program...

*  Choose “Absolute scan” and press [__0K__|.

*  Enter the following parameters:
Scan axis: Gonio
Start angle (°): 0.3000
End angle (°): 1.5
Step size (°): 0.005
Time per step (s): 5

5 Prepare Absolute Scan [Program4]

Configuration Scan properties | Repetition
omment...
i v
| My Other Optics | () Step Settings...
- Continuous
Scan Axis ®

() Pre-set counts

Start angle [*):

|Goni0 v|

Other gonio angle

lge actual angle at start End angle [*): 1.5000
oy [ 0] Step size [°) 0.0050
Time per step [z): 500

Scan speed [*/z]: 0.00a00
Pre-zet counts [counts]): 10000

Mumber of steps: 240

Tatal time [h:m:s): 00:20:08

*  Press .

*  On the “Incident beam path” branch click on beam attenuator and
choose the beam attenuator that your system has in the beam path from
the drop-down list (in this example: “Attenuator Ni 0.125 mm
automatic™).

*  Set the Usage to “At pre-set intensity”, the Activate level to 500000
and the De-activate level to 200000.

*  Make sure that the right attenuation factor is selected.

Page 4 - 55



X'Pert Data Collector - Quick Start Guide

i Program7: Settings

E|¥ Sample stage: MRD Cradle
B Movement = not moving il
= Q Incident beam path
; @ PreFl¥ module: Actual
M Anti-scatter st Actual
[=-&& Beam attenuatar: Mi 0,125 mm automatic
% Factor = 165.90
g Description = ='Pert PRO MRD
g Uzage = At pre-zet intensity
g Activate level = 500000 cps
g De-activate level = 400000 cps
----- Beam knife: Actual
% Divergence sl Actual

----- Filker: Actual
..... Mask: Actual

Incident Beam attenuator

| Mi 0125 mm automatic

Attenuation factor 165.90

Uszage:

|.6«t pre-zat intensity L |

Activate level [cps): R00000
De-activate level [cps): 200000

L QK. J [ Cancel ] [ Apply ] [ Help ]

*  Press andthen | 0k |
Select File — Save As...

Enter a name for the program (in this example: “My Reflectivity

Program”) press and then close the Prepare Absolute
Scan window with [,
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4.6.7 Measuring the Reflectivity Curve

*  Select Measure — Program and press .

*  Enter a name, folder and comment for the XRDML file (in this
example: we accept the default”).

*  Enter the sample ID as “Thin Film Sample”, the sample name as “Cr
layer” and select “My Full Name” from the “Prepared by” drop-down

list.
I’ﬂ Start |£|
Program
Mame: |M_l,l Reflectivity Pragram |
Type: |Absolute SCAh |
Deseriptioh: | Example for Quick Start Guide |
Filz
MName: | ty Reflectivity Program_1.srdml |
Eolder: |E: W Pert Data\by Mame |
Comment: Example for Quick Start Guide
Sample
10: |Thin Filrn 5 ample |
Mame: | Cr Layer |
Prepared by: |M_|,l Full M arme V|
Paozition
Diffractometer
2Thetal} | 03000] BHIC) k.
Offset [ 0.0oo00|  PsiC) ¥ [ 0.00
Ormega [ 0.1500 Z [mm; 7.830
Reflection
L (118 J [ Cancel J [ Help ]
*  Press .
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4.6.8 Changing the Axes

Once the scan has started you should change the scale to “logarithmic” to
display the reflectivity curve better.

*  Click the right mouse button in the graph window and choose Axes....

Fﬂ Axes |£|
Imtersity scale: Units
0 & () Counts o
20 = cps
50 L ©
100
200 Tope
500 (®)Linear
12 t ~| (O square root

() Logarithmic

Automatic change of intensity scale
Automatic x-scaling
[] Show markers
Show intermediate results
[ #-auis in Arcsecs

e Select: Units: Counts

Type: Logarithmic
Check ““Automatic change of intensity scale”

Check “Automatic X-scaling”

. Press .

The resulting curve can be used to calculate the thickness of the film measured.
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i] Absolute scan [My Reflectivity Program_1]

counts

100k

10000

1000

100

10

0.1
0.01
0.001
0.4 06 ns 1.0 1.2 1.4
2Theta (deg)

You have now collected the data.

You can now use X’Pert Data Viewer to view your results. A guide to using
X’Pert Data Viewer is given in the X'Pert Explorer Add-ons Quick Start Guide
(4022 339 07591).

If you want to automatically use the results of future measurements, you could
for example, utilize one of the scripts available with X'Pert Automatic
Processing Program. Examples of these scripts and of how to use them is given
in the X'Pert Automatic Processing Program - Quick Start Guide (4022 339
07891).

*  Go off-line by selecting Instrument - Disconnect and then press

ok |
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Chapter 5. Using X'Pert Data Collector

with X'Pert PRO MPD

5.1 INTRODUCTION

In this chapter we are going to perform two measurements:
- one on the “standard” (delivered with the system) silicon sample
- the other on a capillary sample of your own choice.

5.1.1 System

The system that we will use to gather the data is an X’Pert PRO MPD
crystallography configuration for phase analysis comprising:
Sample Stages: Sample spinner
Capillary spinner
Incident Beam Optics: ~ Curved monochromator
X-ray mirror
Hybrid monochromator
Programmable optics
Diffracted Beam Optics: Programmable optics
Parallel beam collimators
X’Celerator detector.

5.2 SYSTEM PREPARATION
5.2.1 Starting the Software

#'Pert Data

¢ Double-click on the X Pert Data Collector icon [szCESIS

*  Enter the user name and password: “My Name” and “password” and

press ok |

Page5-3



X'Pert Data Collector - Quick Start Guide

5.2.2 Describing your Hardware

Before you can start to collect data you have to tell the software what hardware
is used in your diffraction system.

*  Select File - New Configuration.

¢ In the “System identification” frame select your Hardware family

(X’Pert PRO MPD in this example).

i Define Configuration [Configuration1]

ﬂ Configuration

3% |dentification

S Hardware family = ='Pert FRO MPD
Contral unit: »'Pert PRO

} Generatar MPPC

35 Spatemn = Single aystem

[fr Goriometer. Mone

¥ Sample stage: Mone

System identification

|dentification: | | [ Comment... J
Hardware family: | EAEEINEEIINGIE0

Cantral uit; |><'F'ert FRO - |

Geheratar: | MPPC - |

System; |Single Swstem v| Previouz
Read Instrument Pre-zelect...

Find out what hardware is known to the instrument control software

by pressing | Fead Instrument |

If the system has not been previously initialized an initialization wiz-
ard will start. This wizard is designed to handle situations where there
is a possibility of collision when the diffractometer resets (for exam-
ple: system parts might collide). If this wizard does start, just follow

the instructions displayed on the screen.
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with X'Pert PRO MPD

Wait until the system is ready (the “Connecting to instrument” pop-up
disappears).

If the system cannot uniquely identify some of the items it will ask you
to specify what you have.

i Define Configuration [Configuration1]

a- qg Configuration 2

B |dentification = Intern Demo App Lab
B Hardware family = »='Fert FRO MFD

Contral unit: 2'Pert PRO

} Generatar MPPC
~Bege Systemn = Single system
@- Goniometer: Pw 3050460 [Theta/ 2T heta)
¥ Sample stage: Spinner P 3064
Sample changer: Changer Pa/3065/00 [15 positions)
=l E Incident beam path
B Incident beam radivs = 240,00 mm
3 Extended = Mo
5 Take-off angle = £.0¢ B
B Shutter part =1
=5 g Diffracted beam pathl
3% Optic number = 1

[E3

Syztem identification

|dentification: |Intern Demo App Lab | [ Comment...
Hardweare Family: |><'F'ert FRO MPD A% |
Contral unit: |><'F'ert FRO w |
Generator: | MPPC w |

System: |Single Swstem v| Previous

LHeadInstrumentJ[ Pre-select... ]

*  Press the button and check the items in the “Goniometer/
Sample Stage” frame.

If you have more than one sample stage available to you, tick the “Get
all sample stages in instrument” check box in order to reduce the
number of sample stages in the drop-down list of sample stages to only
those available. If you have a non-ambient sample stage you have to

select the controller using the button.
*  Pressthe button to see the “Incident beam path” description.

Page5-5



X'Pert Data Collector - Quick Start Guide

& Define Configuration [Configuration1]

ﬂ; Configurationl ~|
B |dentification = Intern Demo App Lab M
- Bepe Hardware family = x'Pert FRO MPD
; Contral unit; 3'Pert PRO

Generator: MPPC
@5 Syztem = Single system
@- Goniometer: P 3050460 [Theta/ 2T heta)
¥ Sample stage: Spinner P/ 3064
%— Sample changer: Changer Py 3065400 [15 pogitions)

= Incident beam path

LB Incident bearn radius = 240,00 mm
B Extended = Mo

-85 Take-off angle =6.0°

woolege Shutter port =1

=] Q Diffracted beam pathl

: “@ge Optic number =1 |

Incident beam path

Radius [mm) [ Estended radius (mm]:
Take-off angle (°}

[Headlnstrument][ Pre-zelect... ]

¢ Confirm that the information displayed here is correct.

*  Pressthe button to see the diffracted beam path description(s).

Diffracted beam path

Mame: |Difflacted beam pathl w | [ Mew ] Delete

R adius [mm):
Offset [

*  Confirm that the information displayed here is correct (don’t forget to
check all diffracted beam paths using the drop-down list).
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*  Pressthe button to see the “Axes” frame for defining the limits
and manual load positions which we will not change at this time.

. Press the button to obtain a series of pages where you can
tell the system what changeable devices are available to you. Always
start with the PreFIX module (Incident), the default, and then the
PreFIX module (Diffracted) products if any are available.

“B Pre-selection

(3diele W= U F'reF < module [Incident]

Al products: Pre-zelected products:
Fixed Collimatar Paint Focus -~
Fixed Div. Slit & Anti-scatter Sl
Fired Divergence Slit
Hybrid Monachr. 24Ge220 Co Asyr. [MPD) ->>
Hybrid Monochr, 24Ge220 Cu dsym. [Cap.5pin MPC
Hybrid Monochr, 24Ge220 Cu sym. [Cap.Spin MRAL
Hubrid Monachr, 2:Ge220 Cu dsyrm. [MPD)

Hybrid Monachr. 44Ge220 Cu Sym. [MPD)

Hybrid Monochr. Ni/C 4xGe220 Cu Spm. [MPD)
tirror Cio w25 [focusing MPD # Cap.Spin.)
irrar Ca ' /51 [focuzing MPD)
irror Ca ' /51 [parabalic MPD / Cap.Spin.)
tdirror Co /51 [parabolic MPD)
tirror Cu w251 [focusing MPD # Cap.Spin)

Hirrar Cu w51 [focuzing MPD)

Hirror Cu ' 251 [parabalic MPD / Cap.Spin.)
tdirror Cu /51 [parabolic MPD)
tirror Cu w251 [parabolic MED / Cap.Spin.]
tdirrar Cu ' /51 [parabolic MRD)
tana-capillary 135 * 0.05 mm
tono-capillary 135 * 0.1 mm
Mono-capillary 135 * 0.3 mm
taonao-capillary 135 * 0.5 mm
tMana-capillary 150 * 0.3 mm
tono-capillary 150 * 0.5 mm
Mono-capillary 165 * 0.07 mm
taonao-capillary 165 * 0.05 mm b

4 ¥

Offsets

Select Product

Select Product

[ 0k l [ Cancel ] [ Help ]

To select an item, you highlight that item in the “All products” list and
then press .

If you have X-ray Mirror or Hybrid monochromator PreFIX modules
in your system it is important that you enter their offsets that are pro-
vided in the System Acceptance Form delivered with your system.
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I’ﬂPr selection

Product type: |F'reFI>< module (Incident] v |
All products:
Fixed Caollimator Point Focus

Fiwed Div. Slit & Anti-scatter St
Fired Divergence Slit

Hybrid Monochr. 2:Ge220 Ca Asym. [MPD)

Hybrid Monochr. 2:Ge220 Cu Asym. [Cap.Spin. /MPLC
Hybrid Monochr. 24Ge220 Cu Asym. [Cap. Spin. MAL
Hubrid Monochr. 4xGe220 Cu Sum. [MPD]

Hybrid Monochr. Mi/C 42Ge220 Cu Sym. [MPD)
tirmor Co 'w//Si [focusing MPD / Cap.Spin.)

Mirror Co w/Si [focuzing MPD)

Mirrar Co /S [parabalic MPD / Cap.Spin.)

Mirrar Co W/Si [parabolic MPLDY)

birmor Cu '/ /Si [focusing MPD / Cap.Spin.)

Mirmor Cu W/ /Si [focuzing MPD)

Mirrar Cu 'w'/Si [parabalic MPD)

Mirrar Cu 'w/Si [parabolic MRD / Cap.Spin.)

birmor Cu /S [parabolic MRD)
Mono-capillary 135 % 0.05 mm
Maono-capillary 135 * 0.1 mm
Mano-capillary 135 * 0.3 mm
tono-capillary 135 * 0.5 mm
Mono-capillary 150 * 0.3 mm
Maono-capillary 150 * 0.5 mm
Maono-capillary 165 * 0.01 mm
tono-capillary 165 * 0.05 mm
Mono-capillary T65* 0.1 mm
Maono-capillary 165 * 0.2 mm

£ 1l

|

Pud3149/63. Incident beam. Containg Mirar W ASi
[parabalic MPD] and flat 2-bounce Ge 220 aspmmetrical
monachromator. For Cu radiation. Creates high intensity

]

r - Quick Start Guide

Pre-selected products:

Hybrid 2 [tPD]
Miror Cu /5 [parabolic MPD / Cap.Spin.)
Pragr. Div. Shit & Anti-zcatter Slit

Offzets
Drefault:

Total

parallel beam.
L ak. ] [ Cancel ] [ Help ]
Pre-gelected products:
hr. 2uGe220 Cu A
13|
Progr. Div. Shit & Anti-scatter Sht
Offzets
Drefault: -1.102
Total:
.

Leaf through each entry in the “Pro

duct type” drop-down list and

select those products that are available to you.
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with X'Pert PRO MPD

If your system includes an X’Celerator detector (and an X’Celerator
detector monochromator) or a position sensitive detector it is important

to define the “Detector offset” provided in the System Acceptance
Form delivered with your system.

Pre-gelected products:

Gasflow PSD

P31 220 (Miniprop. lange window)
H'Celerator

D etector properties

Hurnber: [O1 Oz [#12 4
Detector offset [rmm]: m
Pitch rrm:
*  When you have selected all of the items that you require press

ok |

Save the configuration by selecting File - Save As.... In this example
we saved the configuration as “My MPD Spinner”.

Fﬂ Save Configuration As
Mame: |My MPD |5 pinner | [ 0K ]
Description: |E0nfiguration far Powder Samples (5G] | Cancel
Existing configurations:
Mame |Descﬂ3tion [Date & Time ]
by Other Optics Example for Other Ar| 20-5ep-2004 14:55

by Spinrer Configuration for Pov 004 1337
Iy Triple Axiz Configuration for Higl| 20-5ep-2004 14:45

Uzers
[ Awailable to all users

Mame
Uszer-1
by Name

* Press|__ok |
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* Ifyou have more than one sample stage (for example a spinner and
capillary spinner), you must create a configuration for each sample
stage. In this case where we have three sample stages, do the next
configuration; go to the “Goniometer/Sample Stage” frame by

pressing the button three times.

*  In the “Goniometer/Sample stages” frame select the next sample
stage from the drop-down list.

*  Select Tools - Exchange Sample Stage and proceed as described in
section 5.4.1 to actually change to the required sample stage.

*  Press in order to inform X’Pert Data Collector about the
sample stage offsets for the selected sample stage.

*  Save the new configuration by selecting File - Save As.... using an
appropriate name, in this example: “My Capillary Spinner”. This
saves the same configuration again with the exception of the new
sample stage.

“#d save Configuration As

Nare:
Description: | Configuration for Capillary Samples [D5G)
Existing configurations:
[Marne [Description [Date & Time |
bt Other Optics Configuration for othe| 22-5ep-2004 15:46
by nner | Config r
by MPD Spinner Configuration for Pov| 21-5ep-2004 15:54
by Spinner Configuration for Pov| 21-5ep-2004 13:37
My Triple Asiz Configuration for Higl| 22-5ep-2004 14:11
Uzers
[ Awailable to all users
Mame
[TiUsger1
by Name
* Press|__ok |
*  Repeat these actions for the remaining sample stages and save the
configurations.

e  Exit this phase by pressing B.
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SILICON SAMPLE
Preparation

Mount the optical components for your system. In this example we:

a. Moved the X-ray tube to the position for use with the incident
beam monochromator.

b. Mounted the programmable divergence slit PreFIX module.
c. Mounted the programmable anti-scatter slit/X’Celerator PreFIX
module with PASS on the diffracted beam side.

Switch the system on by pressing the “Power On” button on the
enclosure’s console. When the kV display shows 30 and the mA
display 10, the system is ready for use. If the power does not run to 30
kV and 10 mA please refer to your X Pert PRO System User’s Guide.

Creating the Measurement Program

Select File - New Program.

i New Program Y

Program type: | Abzolute scan e | L 0k, ]

Select “Absolute scan” from the “Program type” drop-down list and
press ok |
Make the following entries:

Configuration “My MPD Spinner” (from the drop-down
list). You may get a message telling you
that “The settings will be cleared for this
configuration”, in this case press

o |
Diffracted beam path If applicable (if you have more than one
Diffracted beam path), choose the dif-

fracted beam path containing the X’Celera-
tor PreFIX module.
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Scan Axis Gonio
Start angle 28
End angle 29
Step size 0.02
Time per step 10.00
Fﬂ Prepare Absolute Scan [Program5] =[]
Configuration Scan properties | Repetition
Comment...
[My MPD Spinner v| O step
Setftings...
- (®) Continuous
Scan Axis
- () Pre-set cournts
| Gonio b |

Start angle [*): 28.000
Other gonio angle
Uze actual angle at start End angle [*): 29.000
Dffset '] I:I Step size [*): 0.020
Time per step [s): 10.00

Scan speed [*/z]: 0.002000

Pre-zet counts [counts]): 10000

Mumber of steps:

Tatal time [h:m:s): 00:08:23

. Press .

*  Click on the Sample stage and change it from “Not moving” to
“Spinning” (radio button) with a revolution time of 0.5.

In the Incident beam path:

*  Click on “PreFIX module: Actual” and select the “Prog. Div. Slit
Module & Anti-scatter Slit” from the drop-down list and press

Apply .

*  Click on the “Divergence slit” and change the usage to “Automatic”
with an irradiated length of 10 and an offset of 0.

*  Click on “Mask” and select “Mask Fixed 20 mm (MPD/MRD)” from
the drop-down list.

*  Click on “Monochromator” and select “Inc. Beam 1xGelll Cu/Co
(al for reflection mode)” from the drop-down list.
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In the Diffracted beam path:
*  Click on “PreFIX module:” and change it to “X’Celerator”.
*  Click on “Detector” and select “X’Celerator”.
Set the “Scan Mode” to “Scanning”.

Set the “Active length (°2Theta):” to “0.5” (the system will set it to
the nearest allowed value).

*  Click on the “Anti-scatter slit”, select the “Prog. AS Slit” and set it to:
usage “Automatic” with an observed length of 10 and an offset of 0.

*  Press )

*  Save the program as “My Monochromator Program” and close the

“Prepare Absolute Scan” window by pressing B.

5.3.3

If the correct sample stage is not mounted, use Tools - Exchange Sample Stage
as described in section 5.4.1 to change to the required sample stage.

Performing the Measurement

. Select Instrument - Connect.

*  Choose the correct configuration and, if applicable, the required beam

path.
i Connect |§|
Configuration m
D escription
tic:s Canfiguration for ¢ My Mame
My Capillary S pinner Canfiguration for . My MName
My MPD S pinner Configuration for Powd...  21-5ep-2.. My Mame
My S pinner Configuration for Powd...  21-Sep-2..  MyMName
My Triple Axis Configuration for High ... 22-5ep-2.. My Mame
*  Press .
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If you get any system instructions follow them.

My MPD Spinner

Instrument S ettings I Incident Beam Optics | Diffracted Beam Optics

Em Diffractometer

=B Positiors
S 2Theta = 28 441°
B Offset = 0.001°
B Omega =14.2217
Elﬂ Goniometer: P 3050760 [Thetad/Theta)
¢ 3. Resolution = Momal (0.001°]
|_—‘_|¥ Sample stage: Spinner P/ 3064
----- 2% Sample mode = Reflection
----- 2 Movernent = not moving

----- 3. Lift=Up
- ray
-7 Generator MPPC

35 Status = On

2 Tension = 30 Ky

2 Cument = 10 mé

----- g Herap tube: P 3373700 Cu LFF DK119048

Shutter

23 Status = Cloged
2% Focus = Line focus
3 Port =1

*  Double-click on “Generator”, set the power to “45 kV” and “40 mA”.
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" Instrument Settings

Position] Sample Stage] Sample Changer  Heray l
X-ray generator
Tension [K¥]: 415 Generator on
Current [ma); 40
X-ray tube
Heray tube: P/ 33F3A0 CuLFF DR1S71E33 »
Shutter
(@) Line focus () Point facus
] Shutter open
l Ok ] [ Cancel ] [ Apply ] [ Help
o Press ek |

Depending on your situation, mount the Si sample as follows:

If you do not have
a sample spinner
in your system:

Mount the sample on the samnple stage, close the

enclosure doors and press [ ok |

If you do not have
a sample changer
in your system:

Select the “Sample Stage” tab. Use the handle to lower
the sample spinner platform, mount the sample, release
the handle to bring the sample to the spinning position.
Close the enclosure doors and press oK

If you have a
sample changer,
but it is positioned
in the corner:

Select the “Sample Stage” tab. Uncheck “Lift Up”,
close the doors and press [y . Open the doors,
mount the sample, close the enclosure doors, check

“Lift Up” and press [__0k___|.

If you have a
sample changer,
and it is ready to
use:

Select the “Sample Changer” tab. Open the doors, put
the sample into an empty magazine or monitor position.
Close the doors, indicate to load the sample from the
position vou just loaded the sample into and press

oK
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¢ Select the “Incident Beam Optics” tab.

¢ Double-click on the “Incident beam path” and then select the items in
the beam path by selecting the relevant tabs and the types from the
drop-down lists, starting with the PreFIX module and pressing

before doing the rest of the changes.

&) Incident Beam Optics

PreFle Module I Divergence St | Anti-zcatt
Monochromator | Beam Attenuator I Filter {

Beam K.rife

Type: | Soller 0.02 rad, |

L [0]:8 J [ Cancel ] [ Apply ] [ Help ]

*  Press .

¢ Ifthere are any system instructions, follow them.

X'Pert Data Collector

ﬁ Please remove the Incident Soller slit Saller 0.04 rad. and insert the Saller 0.02 rad.. oK
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*  Press )

My MPD Spinner

Instrument Settings  Incident Be:am Optics I Diffracted Beam Optics

[EBRTE Incident beam path

B3 Radius = 240,00

g Take-off angle = 6.000°

E@ Prefl: module: Progr. Div. Shit & dnti-scatter Sht

----- B Offzet = 0.000°

Soller lit: Saller 0.02 rad.

Maszk: Inc. Mazk Fieed 20 mm [MPD/AMAD)

Divergence gl Prog. Div. Slit

B Automatic

g |rradiated length = 1000 ram

35 Offget = 0.00 mm

B Antiscatter sit Sit Fived 1°

----- , Filter: Mone

----- &2 Beam attenuator: Mone

EIJ Manochramatar: Inc. Beam al Cu/Co for reflection mode
“oo g Offzet = 0.000°

¢ Select the “Diffracted Beam Optics” tab.

*  Double-click on the previously selected diffracted beam path
(“Diffracted Beam Path1”) and then select the items in the beam path
by selecting the relevant tabs and the types from the drop-down lists,

starting with the PreFIX module and pressing before doing
the rest of the changes.

*  Press )

¢  Ifthere are any system instructions, follow them.
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My MPD Spinner

Instrument 5 ettings | Incident Bearn Optics  Diffracted Beam Optics

= g Diffracted beam pathl
B Optic number =1
# Hadiuz = 240,00 mm
g Offzet = 0.000°
B Used wavelength = K-dlphal [=1.5405330 A)
E@ PreFl# module: ='Celeratar
LB Offzet = 0.000°
m’ Anti-zcatter gt A5 St 3.4 mm [(<'Celerator)
i Filter: Nane

Soller slit: Nona
=1 g Detectar: ='Celerator S cientific] 3]
-3 Mode = Receiving zlit
B Length = 0,21 mm
A Offset = 0.00 mm
B3z PHDY lowwer level = 35.0%
B PHD upper lewel = B0.0%
B Factor PHD lower level = 3065
‘B Factory PHD upper level = 80.0%

*  Select Measure - Program and choose “My Monochromator
Program”.

(7] Open Program

List programs of type: |Absolute sCan W | L QK J

Name [Description |Date [Use] Cancel

by Capillary Program

by ngram -Sep -2
tdy Feflectivity Frogram |Example for Quick Start Guide [23-5ep-2004 |M5J

i »

* Press|__ok |

¢  Enter a file name, the folder where it should be located, and
optionally, a comment. Enter: sample ID: “Standard Si Sample”,
sample name: “Silicon Pellet”, and select “My Full Name” from the
“Prepared by:” drop-down list.
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I’ﬂ Start

Program

Mame: |M_l,l Monochramatar Frogram |
Type: |Absolule SCah |
Deseriptioh: | Example for Quick Start Guide |
File
MName: |M_|,l Monochromator Program. srdml |
Folder. [CAXPett DatatMy Name |
Comment; Example for Quick Start Guide
Sample
ID: |Standard Si Sample |
HName: |Silicon Pellet |
Prepared by: hu Full Mame hd |
Position

Diffractometer

2Theta [7): 280000 Ch) 2 [

Offset(: [ 0000] Psi[) Y [rm;

Omega [ 14.000 Z [rm}: |:|
Reflection

L [1]8 J [ Cahcel J [ Help ]

*  Press )

The scan results are displayed as the measurement progresses.
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i Absolute scan [My Monochromator, Program]

counts

282 28.4 286 288 29.0
2Theta (deg)

You have now collected the data.

You can now use X’Pert Data Viewer to view your results. A guide to using
X’Pert Data Viewer is given in the X'Pert Explorer Add-ons Quick Start Guide
(4022 339 07591).

If you want to automatically use the results of future measurements, you could
for example, utilize one of the scripts available with X'Pert Automatic
Processing Program. Examples of these scripts and of how to use them is given
in the X'Pert Automatic Processing Program - Quick Start Guide (4022 339
07891).

*  Go off-line by selecting Instrument - Disconnect and then pressing

o« |
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5.4 CAPILLARY SAMPLE

We are going to measure a capillary sample filled with an unknown powder. A
“standard” capillary sample is not delivered with the system, therefore you will
have to provide your own sample to do this example. This means that the data
that you collect will of course be different to that given here.

5.4.1 Preparation

*  Mount the capillary spinner:

*  Select Tools - Exchange Sample Stage and wait for the system to
connect to show the first screen in this wizard. In the previous example
we had a spinner fitted (see section 5.3) and we need to change it to a
capillary spinner.

i Change Sample Stage

Active zample stage: |Bpinnel Pl 3064 |

Change to sample stage: | Spinner P 3064 w |

[ Cancel ] [ Apply ]

*  Select Capillary Spinner (Manual) from the drop-down list and press

T
* Ifeverything is correct press et |,

X'Pert Wizard

Exchange sample stage

Fleaze remove the sample stage 'Spinner Pla/3064".

*  Remove the spinner and press .
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Page 5

X'Pert Wizard

Exchange sample stage

Fleaze mount the sample stage ‘Capilam Spinner
[ranual]'.

[ Presvious ] L MNext J

Mount the capillary spinner and press [ Mex | The system will
acknowledge that it is ready for use. Press .

If you have a hybrid monochromator or an X-ray mirror (in this
example: a hybrid monochromator), mount them.

Mount the capillary sample.

Creating the Measurement Program

Select File - New Program

1 New Program

Program type:

Select “Absolute scan” from the Program type drop-down list and
press ok |

Select “My Capillary Spinner” from the Configuration drop-down
list.

If applicable, make sure that the correct diffracted beam path is
selected.

You may get a message “The settings will be cleared for the
diffracted beam path <name of your beam path>". In this case press

ok |
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Select the required Scan Axis (“2Theta” in this example).

Select the required Scan mode (“Continuous” in this example).

(R Prepare Absolute Scan [Programé]

Configuration

| My Capillary 5 pinner - |
Scan Axis

|2Theta v|

Other gonio angle

(®) Use actual omega at start

O Omega 7} 0.000

Scan properties I Riepetition

) Step
(*) Continuaus
) Pre-set counts

Start angle [*):
End angle [*]:
Step size [°]:

Time per step [g]:

Scan speed [*/3):

MNumber af steps:

Total tirme [h:m:s):

Sethings...

Press (o
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Incident beam path
----- @ PreFlx module: Actual
----- M Anti-scatter st Actual
----- @@ Beam attenuator: Actual
----- Beam knife: Actual

% Divergence sl Actual

----- Filter: Actual
..... Mask: Actual
----- Wirrar: Actual

----- ’ Monochromatar: Actual

----- , Soller slit: Actual

(= Q Diffracted beam path: Ditfracted beam pathl
; @ Preflx module: Actual

; M Anti-scatter st Actual

L Q. J [ Cancel ] Apply

Click on the “Detector” icon (if necessary slide down the scroll bar
until the icon is visible).

Change the settings from actual to X’Celerator.

Select: ~ Scan Mode: Scanning

Active length (°2Theta): 2.122 (or the maximum
allowed in your system)
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(7 Program2: Settings

----- Filter: Actual
----- Mask: Actual
----- Mirror: Actual

----- ’ Maonochromator Actual

[ & Saller sit: Actual

B Q Diffracted beam path: Diffracted beam pathl
----- @ PreFle module: Actual

----- M Anki-zcatter gt Actual

----- &% Beam attenuaton Actual

Caollimator: Actual

Detectar: #'Celeratar2]

35 Mode = Scanning

3 Active length [2Theta) = 2.122°
----- , Filter: Actual

----- J Maonochromator Actual

Detector

| #Celerator2]

Active length ["2Theta): 2122

L ak ] [ Cancel ] [ Apply ] [

Help

]

Press )
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i Prepare Absolute Scan [Programé]

() Continuous
() Pre-set counts

Scan Axis

[2Theta v|

- Start angle []:
Other gonio angle

() Use actual omega at start End angle [*):

O Omega (') Step size [7]:
Time per step [2]:
Scan speed [*/s]:
Pre-set counts [counts):

MNumber of steps:

Tatal time [kom:s):

BT Sean propetiss | ZSEton
omment..

| My Capillary Spinner | O Step
ettings...

®  The program is now ready, save it as “My Capillary Program” and

press to finish this step in the procedure.

5.4.3 Performing the Measurement

*  Go on-line by selecting Instrument - Connect.

X

(o ]

Fﬂ Connect
Configuration
D escription Oairer
by Capillary 5pinner  Configuration for Capillam 5 amples [G5G] (04
My MPD Spinner Configuration for Pawder Samples [Q5G] 21-Sep-2004  MpMa
ty Other Optics E=amnple for Other Analyzes for Quick Start Guide 20-5ep-2004 MypMNa
by Spinner Configuration for Powder Samples [Q5G] 21-Sep-2004 My MNa
My Triple &xis Configuration for High Resolution for Quick Start Guide  20-Sep-2004 My MNa
i | i} ] i|
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*  Choose the configuration you want to use (in this example: “My

Capillary Spinner”) and, if applicable, the beam path containing the
X’Celerator.

A message window showing the ‘assumed’ status of the system is dis-
played:

X'Pert Data Collector
A Incident beam path: Azsuming radivs: 240 mm oK

A Divergence slit. Azsuming Prog. Div. St

A Diffracted beam path: Assuming radius: 240 mm
A Diffracted Soller slit. Assuming Soller 0.02 rad..

A Diffracted Filter. Assuming Mickel.

A Diffracted Anti-zcatter slit. Azsuming Prag. A5 Slit,

In order to make sure that you obtain a good measurement, you must
carefully check these assumptions. If these assumptions are correct,

press and proceed with the next step. If they are not correct

you must still press and then go to the tab(s) on the
instrument control window containing the incorrect assumption and
make the corrections.

*  Carefully look through the “Instrument Settings”, “Incident Beam

Optics” and “Diffracted Beam Optics” tabs to make sure that you have
the correct parts mounted.
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My Capillary Spil

Instrurnent Settings | Incident Beam Optics | Diffracted Beam Optics
E_Q Diffractometer
=@y Positions
B 2Theta = 28.441°
35 Offget = 0,007
: <@g Omega = 14.221°
ﬂ- Goniometer: Pw3050/60 [Theta/T heta)

- g Resolution = Maormal [0.001°)
E| ¥ Sample stage: Capillary Spinner (manual)
o B Sample mode = Capillary
E| ? Heray

EI y Generator: MPPC

3. Statuz = On
B Tension = 30 kv
B Current = 10 ma

: Heray bube: PAW3373/00 Cu LFF DK119048
=5 Shutter

By Statuz = Clozed
3% Foous = Line focus

*  Set the Power:

Double-click on the “Generator” icon and enter the required power
settings: “45 kV” & “40 mA”.
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r‘ﬂ Instrument Settings

Positioh | Sample Stage | Samnple Changer §

X-ray generator

Tension (kY] [¥] Generator an

G )
X-ray tube
Aray hube: | P 33730 Cu LFF DE137133 »
Shutter
(®) Line focus O Point focus
[ Shutter open

L Ok J [ Cancel ] Aipply

*  Press :

*  Select the “Incident Beam Optics” tab.

*  Double-click on the “Incident beam path” and then select the PreFIX
module that you want to use, press [_fepb ],

*  Ifthere are any, perform the actions as instructed and press [__0k___|.

*  Select the items in the beam path by selecting the relevant tabs and the
types from the drop-down lists.
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r‘ﬂ Incident Beam Optics

tonochromator I B eam Attenuator I Filker | SollerSIitl Beam Krife
PreFl= Module | Divergence 5lit | Anti-scatter Shit | tagk I Mirror

Type: | Mirror Cu w51 [parabaolic MPD / Capillam Spinner]  IEa |

Default offzet [°]: -1.102

Total affzet [*]: 1115

[ ok | [ Cancel ] [ ASpply ] [ Help ]

*  Eventually, when you have selected all the items in the incident beam
path, press [__0k___|.

You may get some instructions to follow, for example: “Please
remove the Incident PreFIX module Progr. Div. Slit Anti-scatter Slit
and insert the Mirror Cu W/Si (parabolic MPD / Capillary Spinner)”.

X'Pert Data Collector

_!\' Pleaze remove the Incident PreF X module Progr. Div. Shit_Anti-scatter Shit and insert oK

the Mirmor Cu W /Si [parabolic MPD # Capillary S pinner].

¢ Either perform the actions as requested and tell the system when they
are done by pressing , or if the actions had already been
done, just press [___ 0k |.
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My Capillary Spinner -

Instrument Settings  Incident Beam Optics | Diffracted Beam Optics

= Q Incident beam path
g Radiuz = 240.00 mm
8% Take-off angle = 4.400
=¥ PreFlx module: Minor Cu /5 [parsbalic MPD / Capillar
ol Dffset = 1115
irror; Inc. Beam Cu'w//Si [MPD)
@ Soller sl None
~&& Beam attenuator: None
- Mazk: Mone
- Divergence zlit: Hone

Anti-scatter slit Mone

¢ Select the “Diffracted Beam Optics” tab.

*  Double-click on the relevant beam path, in this example: “Diffracted
beam path1” and then select the items in the beam path by selecting the
relevant tabs and the types from the drop-down lists, starting with the

PreFIX module and pressing before doing the rest of the
changes.

*  Eventually, when you have selected all the items in the diffracted beam
path, press [ o] You may be asked to make some changes, if
so, make the changes and confirm with o ]
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My ary Spinner

Instrument Settingsl Incident Beam Optics  Diffracted Beam Optics

[SBRT R Diffracted beam pathl

S Optic number =1

3% Radiuz = 240,00 mm

3 Offzet = 0.000°

35 Used wavelenath = K-lphal (= 1.5405380 &)
=t @ PreFl module: 'Celerator

35 Offset = 0.000°

Filter: Nickel

Soller slit: Soller 0.04 rad.

Anti-zcatter sl 45 Sl 3.4 mm [<'Celerator]
Detector: x'Celerator Scientific]3]

%5 Made = Scanning

3. Active length [2Theta) = 21227

3z Offzet = 0.00 mm

33 PHD lower level = 35.0%

3. PHD upper level = 80.0%

Zg Factony PHD lower level = 30.5%
2. Factory PHD upper level = 30.0%

*  Choose Measure - Program.

¢ Select “My Capillary Program”.

i Open Program

59
o
=

List programs of tppe: | Abzalute scan

-
L e | 215 04 |y M.
for Quick Start Guide |21-5ep-2004 |My Mame

by Frogram Example

]

* Press|__ok |

¢ In the “Start” window, enter a file name (in this example: “My
Capillary Measurement.xrdml”), the folder where it should be
located, and optionally, a comment. A sample ID (in this example:
“Unknown Capillary”), a sample name (“Capillary Sample”), and
select “My Full Name” from the “Prepared by:” drop-down list.
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Program

Mame: | by Capillary Program |
Type: |Absolule £Can |
Description: | Example for Quick Start Guide |
File
Marme: | My Capillary Meazurement. srdml |
Folder: | L\ Pert Data |
Comment: Exarnple for Quick Start Guide
Sample
1D: |Unknown Capillary |
MName; | Capillary 5 ample |
Prepared by: Ay Full Name v |
Fozition

Diffractomater

2Thets '} | BO00 R | wimk [ ]

Olffzet [7): 513 Pal) | | ¥ [rrn]:

Omega ) 44013 2Z [mm]:

Reflection

L (118 J [ Cancel J [ Help ]

*  Make sure that the capillary spinner is switched On and that the
enclosure doors are closed and then press [__0k___|.

The scan results are displayed as the measurement progresses.
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i] Absolute scan [My Capillary Measurement]

countsis

70
2Theta (deg)

You have now collected the data.

You can now use X’Pert Data Viewer to view your results. A guide to using
X’Pert Data Viewer is given in the X'Pert Explorer Add-ons Quick Start Guide
(4022 339 07591).

If you want to automatically use the results of future measurements, you could
for example, utilize one of the scripts available with X'Pert Automatic
Processing Program. Examples of these scripts and of how to use them is given
in the X'Pert Automatic Processing Program - Quick Start Guide (4022 339
07891).

*  When the measurement is completed press l&d to clear the screen.

*  Choose Instrument - Disconnect to go off-line.
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Close Control Form.

Select what you want to do and presz OK.

Press Cancel to return to the Control Fomn.

ow and go off-line

i Ok i [ Cancel ]

*  Press )

*  Press to leave X’ Pert Data Collector.
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