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EVA Tutorial

Performing a Search/Match Operation

—s

\LJ NoTE

A reference database is required to perform a Search/Match operation.

This tutorial was prepared using PDF 4+ 2009 as a reference database. You may have another
reference database.

If you have no database, you cannot perform this part of the tutorial concerning the Search/Match.

The following seven-step procedure describes the basic procedure for running EVA Search/Match,
using the default parameters.

The scan used is held as a tutorial file, BChips.RAW, found in the Tutorial directory.

These are boiling chips coming from the stockroom of the Department of Chemistry, North Dakota
State University.

The boiling chips are crushed Dolomite/calcite marble. Quartz from the precursor limestone is a third,
routinely identified phase. In the metamorphic rock, weak peaks from one or more layer Silicates are
detected. They may be too weak to identify by computer routines, but important low angle d-spacings,
familiar to clay mineralogists, suggest a Chlorite (e.g. Clinochlore) phase.

Steps

1. Creating a new EVA document and importing BChips.RAW.
2. Setting of the search parameters and performing the initial search.
3. Matching procedure:
Identification of Dolomite (pattern 00-036-0426), Calcite (01-89-1304) and Quartz (01-075-8322)
4. Preparing the residual scan.
Performing a subsequent search on the residual scan.
Matching procedure
Identification of Clinochlore (01-083-1365)

7. Saving the EVA document containing the scan.

DOC-M88-EXX201 V4 — 11.2014 1
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Step 1: Creating a New EVA Document and Importing Bchips.RAW

D

New button

g

Import from file
button

1. Click New on the File menu or use the dedicated button in the toolbar. The EVA

document is empty.

2. Click the Import from file data command or the Import from file button. The
Import a Scan File dialog box will be displayed.

g

Search the Tutorials/EVA! directory and select the Bchips.RAW file.

Click Open. The scan Bchips will be displayed in the graphical view of the EVA

document.

Import a Scan File in its Own Scan List

Look jn; | ) Tutorial v | a2 m
[k Aa.raw [k cPo-2.Raw
Ej (i Alrefht.RAW [i csand.RAW
Recent (i Arrefit.Raw {& oD.RAW
(i Asnosoll.RAW [i Ep333fRAW
[k Assoller.Raw [k ET20.RAW
@ [ AusT BC.raw {i ET50.RAW
Desida EAUST_EB.raw E I:‘I'SU.R;#\W
AUST _H.raw Francoli.raw
ey EBb.Rﬁ.W E Francolite,raw
Y/ {i Behips.RAW {i Frank.raw
My Documents E X100, RAW E GADDS1_3.RAW
Ce.RAW GADDS2_3.RAW
i {i corundum-1.raw {i GaDDS3_3.RAW
?‘ E l E Corundum-Z.raw E Guild.raw
' [k corundum-3.raw [i LaBs.brmil
dy Computer
q File name: |Ex1mmw L | L QDEI"I ]
My Network | Files of type: | Raw files (*bmi:*ran) v

Fig. 1: Importing the Bchips.Raw file

Counts
2000 3000 4000 5000 GOOOD 700D
| | | | |

1000

1]
|

2Theta (LockedCoupled) WL=1.541

Fig. 2: Bchips.RAW file imported in the graphical view

1 The directory path to the EVA tutorial files is "C:\Documents and Settings\All Users\Application Data\Bruker AXS\Tutorials"
under Windows XP and "C:\ProgramData\Bruker AXS\Tutorials” under Windows 7.
To access the folder with the explorer, select “Display hidden files and folders” in the Folders options.
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Step 2: Setting the Search Parameters

Make certain the scan is selected; if not, select it either in the Data tree or in the graphical view.

2.  Click Search / Match (scan) in the Data Command panel
Right-click the scan, click Tool on the context menu and then Search / Match (scan) on the
related submenu.

The Search / Match (scan) dialog box will be displayed.

Search [ Match (scan) Bchips. RAW #1 X

Rebuild | Chemical ||+ |= | &l Chemical Filter #1 ~ | Database | + |= | 4l Database Filter 1 v

Database PLUZ2003: 291440
Chemical Filter | Database Filter Candidate List  Selected Candidates

Index # B Source D Quality Status  IfIcor | Mineral | Mame
< r b3
Group Duplicates ™ “ 4 » " + —_
n
Whale Range Criterion; |2 Neutral <
Subrange
Auto
Match

Search /Match Search by Mame | Filter Lists

Fig. 3: Search/match dialog box

3. Keep the default parameters:
= In the Candidate List tab:

e [ Group duplicates

e  Criterion = 2 (Neutral)
o Whole Range selected
e [JAuto

_[/’.\

L) NOTE
The Group duplicates option is not used in this example but this is a practical option which can be
used without any risk.
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= In the Chemical Filter tab:
Search [ Match (scan) Bchips RAW #1 %

Rebuild | Chemical |+ = | ale| Chemical Filter #1

||| Database | = dle Database Filter #1

Database: Rebuid needed

Chemical Filter |Database Filter | Candidate List | Selected Candidates |

-

Yy

o
| e

Hf Ta

EAE e
o

No chemical filter, except D (deuterium) is Discarded (red)

= In the Database Filter tab:

Search / Match (scan) Bchips. RAW #1 x

Rebuld | Chemical | #||= ||dle) Chemical Fiter #1

|| Database |+ = | dle Database Fiter #1 )

Database PLU2009: 291440 - After Filters: 213504

Chemical Filter Database Filter | Candidate List | Selected Candidates |

L*:.'J Sources
|i| Subfiles
[+![+] Element # in Formula

[+/{+] Density

e [ all Subfiles are selected

e M all Quality Marks are selected

|Filter Value Candidates
+{w| Skip Non Ambient 264754
L'i'_f Quality Marks
=] Status
i b[w] Primary 212656
Deleted 15723
i =[] Alternate 63061
|i| Colors

e [ all Status are selected except O A (alternative) that is cleared

4, Click the Match button. The candidates are listed in the Candidate List tab.
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Step 3: Matching Procedure

From the patterns listed in the dialog box, the user chooses the best candidates to identify the
unknown, by comparing the stick patterns with the peaks of the current scan.

| Search /[ Match (scan) Bchips RAW #1 %

Reb Chemical |,l”;.:al_e. Chemical Filter #1 ,1.| Database !l

\ae Database Filter #1 -

Database PLUZ00S: 291440 - After Filters: 213504
| Chemical Filter | Database Filter Candidate List | Selected Candidates |

|Index # | %  Source | ID | Quality | Status | Ificor | Mineral  Name | Formula ™
= 1| 117 |PLuzo0a |POF 00-036-0425 Dolomite  |Ca Mg (€ 03)2 [
| 2 91  PLUZOO9 PDF 01-084-2065 Star (*) Primary 2.72 [«]  Dolomite Ca Mg0.77Fed.23 (C03)2

|| 3 91 PLU2009 PDF 040119828 Indexed Primary 2.5 [«]  Dolomite Cal.08 Mg0.92 (C 03)2

| 4 91 PLUZ009 PDF 04-011-9830 Indexed Primary 2.51 [«]  Dolomite Cal.07 Mg0.93 (C 03)2

=] 5 72 PLU2009 PDF04-008-0789 Star (*) Primary 2.53 [«  dolomite CaMa(C03)2

| & 71 PLU2009 PDF04-011-9834 Indexed Primary 2.77 [w]  Ankerite Ca0.991 Mg0.676 Fel.333 (C 03)2
] 7 71 PLU2009 PDF01-074-7798 Star (*)  Primary 2.77 [«]  Ankerite Ca (Mg0.67Fe0.33) (C03)2

=] 8 67 PLUZ009 PDF 00-005-0622 Elank Deleted [v]  Dolomite CaMa(C03)2

] 9 57 PLU2009 PDF00-035-0667 Star (%) Primary [w|  Minrecordite CaZn(C0O3)2

| 10 48 PLU2009 PDF00-001-0942 Blank Deleted [«]  Dolomite Ca0:Mg0-2C02
[|GroupDuplicates | | « | 4 | » | w |+ = | Maiched 50522 /213504 Candidatesin 32.6'5.

=

(2) Whole Range

(") Subrange

1
Criterion: |2 Meutral )

Search /Match Search by Name | Filter Lists | ||

Fig. 4: Candidate List with the first pattern selected

1.
2.
! + ]
Check button 3.
|
4,
5.

In the Candidate List tab, the first pattern in the list is selected: it is Dolomite. The
corresponding ghost stick pattern (sticks and dotted lines) is displayed in the
graphical view.

Compare the stick pattern with the current scan. The first pattern 00-036-0426
matches a part of the peaks of the scan.

Mark this pattern by selecting the corresponding check box (or by clicking the
Check button below the table). The pattern is associated to a color and the image
of its stick patterns remains when it is no longer selected (highlighted) in the
Candidate List.

Go down in the list using the arrow buttons below the table. Compare the stick
patterns to the scan peaks. The Calcite and Quartz patterns (01-089-1304 and 01-
075-8322) appear to match the scan. Select the corresponding check boxes: the
images of their stick patterns remain when they are no longer selected.

Leave the non-matching stick patterns unchecked.
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5000 OO0 ¥OOO
| | |

Counts
4000

2000 3000

1}
|

1000
|
.
.
.
84 i

LEFTIEV N

2Theta

Fig. 5: Bchips scan displayed in the graphical view with the three patterns 00-036-0426, 01-89-1304
and 01-075-8322

Results

The three main phases are found with the initial EVA Search/Match run. A residual scan must be
prepared to identify the last phase.

Step 4: Preparing the Residual Scan

The “explained areas” (peaks which were found by the search/match) given by the identified phases
must be removed.
1. In the Selected Candidates tab of the Search/Match (scan) dialog box, click Residue.

2. Click the first selected pattern in the Selection list: the areas to be removed are displayed as
ghosts in the graphical view. Adjust the width of the zone to exclude around the pattern sticks with
the slider if necessary.

3. Click the Apply button.

Proceed the same way for the other selected patterns. The removed zones are displayed using
the ghost color.

Counts
1000 2000 3000 4000 5000 6ODD 7000 6000 5000
1 1 1 1 1 1 1

.
. A L4 ;l_ o
_7_|,L.. L. ‘ LI I ¥ .|.__‘..|., ||..|:: -4 ¥ AN AR PR O - U -
T T T T T T T T T T T T ]
10 20 3 40 50 ] T

2Theta

1}
|

Fig. 6: Scan with the removed zones in red (ghost color)
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Step 5: Performing a Subsequent Search on the Residual Scan

1. In the graphical view, zoom in on the first half of the diagram (5° to about 36° 26). Working on
relatively low angles for the identification of clay materials is highly recommended.

2. Keep the default parameters:

O Group duplicates

Criterion = 2 (Neutral)

Whole Range selected

O Auto

No chemical filter, except D (deuterium) is Discarded (red)
M all Subfiles are selected

™ all Quality Marks are selected

M all Status are selected except O A (alternative) that is cleared

3. In the Candidate List tab, click the Match button. The candidates will be listed.

@ NOTE

The Group duplicates option is not used in this example but this is a practical option which can be
used without any risk.

DOC-M88-EXX201 V4 — 11.2014 7
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Step 6: Matching Procedure

1.
2.
+
Check button
vl 3.
4.
5.

a00 1000 1100 12000 1300

:

Counts

100 200 300 400 500 GO0 700 &0

1}

Working only on relatively low angles for the identification of clay materials is
highly recommended. Thus, zoom in on the first half of the diagram (5° to about
36° 20)

In the Candidate List tab, the first pattern in the list is selected: it is Gadolinium
Zirconium Selenium (pattern PDF 04-003-8951). The corresponding ghost stick
pattern is displayed in the graphical view.

Compare the stick patterns to the current scan peaks. Identify the Clinochlore
(pattern PDF 01-083-1365) which ranks 5. It ranks 2 selecting the Mineral
database only.

Mark this pattern by selecting the corresponding check box (by clicking the Check
button below the table). The pattern is associated to a color. The image of its stick
patterns remains when it is no longer selected in the Candidate List.

Leave the non-matched stick patterns unchecked.

LI L L v L L L L L | T
w11 12 12 14 15 16 17 18 19 20 21 22 23 24 2 26 2Zr 28 26 N H 2 I3 M I B

2Theta (LockedCoupled) WL=1.541

Fig. 7: Zoom on the first half of the diagram with the Clinochlore phase identified
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Step 7: Saving

1. Click Save As on the File menu. The Save As dialog box will be displayed.

2. Select the appropriate disc drive and directory.

3. Type in the file name. (To overwrite an .EVA file, use the same name).

4. Click Save.

Save As

My Recent
Documents

Dezkiop

i
ky Documents
ty Computer

-

by Metwark

Save in | 3 Tutorial

v O E-
Calc50Ports0, EVA
r.:olumn.eua
Csand.eua
File name: | v | [ Save ]
Save as bype: |EVAﬁIes (*eva) V| [ Cancel l

Fig. 8: Bchips.EVA document

DOC-M88-EXX201 V4 — 11.2014

Tutorial



DIFFRAC.EVA Tutorial

Performing an Automatic Search/Match Operation

— 7
\LJ NoTE

A reference database is required to perform a Search/Match operation.

This tutorial was prepared using PDF 4+ 2009 as a reference database. You may have another
reference database.

If you have no database, you cannot perform this part of the tutorial concerning the Search/Match.

The following 4-step procedure describes the basic procedure for running EVA Search/Match using
the automatic mode.

An Automatic Search is likely to deliver accurate results if the three following conditions are fulfilled:

e |low overlap between phases

e every phase in the unknown shall have relative intensities matching the ones of its reference
pattern in the database

¢ no phase showing a significant line broadening

On the contrary, the interactive Search/Match is quite insensitive to line overlaps, to relative intensity
mismatches, whereas line broadening is not a major issue, which makes the identification of phases
possible in complex scans, even with relatively strong preferred orientations.

One has to be very careful using the automatic search. It is great when the three conditions are
fulfilled, but this can hardly be guessed before trying. In praxis, one will often have to keep on
searching with the interactive Search/Match after a trial with the Automatic Search.

The scans used are held as tutorial files, m1.RAW, CPD-2.RAW and Mineral_Mixture.BRML found in
the Tutorial directory.

Steps

1. Creating a new EVA document and importing the scan
2. Setting of the search parameters and performing the initial search
3. Automatic matching procedure:

Identification of the compounds

Checking with a “normal” matching procedure (for the m1 scan)

4. Saving the EVA document containing the scan.

DOC-M88-EXX201 V4 — 11.2014 10



DIFFRAC.EVA Tutorial

Case #1: m1.RAW

M1 is a mixture of Calcite, Aragonite and Brucite.

Step 1: Creating a New EVA Document and Importing m1.RAW

D 1. Click New on the File menu or use the dedicated button in the toolbar. The EVA

New button document is empty.

2. Click the Import from file data command or the Import from file button. The
a Import a Scan File dialog box will be displayed.

Search the Tutorials/EVA! directory and select the m1.RAW file.

Click Open. The scan m1 will be displayed in the graphical view of the EVA
document.

Import from file
button

w

Import a Scan File in its Own Scan List

Loak jr: | (= Tutorial v | €] I} -
[k cPD-2.RAW [k LaB6.raw
)& csandraw oAt
Recent {i oo RAW [ m2.Raw
[&e Ep333rRAW [k m3.RAW
E ET20.RAW E Mineral_Mixture, brml
@ [k ET50.RAW [ MINMIX-V3.RAW
Deskio [k ETB0.RAW [k MIXTURE3-V3.RAW
D
E Francoli.raw E Nhéno3.raw
. E Francolite.raw E Miore. RAW
—j E Frank. AW E Pbznox.RAW
y [; [k GADDS1_3.RAW {i Pchips.RAW
v Documents {77 nps2_3.RAW [ Pegmin.RAW
[k GADDS3_3.RAW [k Pig.RAW
A [k Guils.raw & quartz.raw
- [k LaBs.brml [& Scans incomplets_SRM19762
My Computer 5

File namne: | m1.RAW - | Open
by Nétwork Save as type: | Raw files ("brml;"raw) v |

Fig. 9: Importing the m1.RAW file

8000 10000 12000

Counts

G000

4000

2000

2Theta (Coupled ThetaTwoTheta scan) WL=1.54060

Fig. 10: m1.RAW file imported in the graphical view

1 The directory path to the EVA tutorial files is "C:\Documents and Settings\All Users\Application Data\Bruker AXS\Tutorials"
under Windows XP and "C:\ProgramData\Bruker AXS\Tutorials” under Windows 7.
To access the folder with the explorer, select “Display hidden files and folders” in the Folders options.
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Tutorial DIFFRAC.EVA

Step 2: Setting the Search Parameters

Make certain the scan is selected; if not, select it either in the Data tree or in the graphical view.

2.  Click Search / Match (scan) in the Data Command panel
Right-click the scan, click Tool on the context menu and then Search / Match (scan) on the
related submenu.

The Search / Match (scan) dialog box will be displayed.

Search / Match (scan) m1.RAW #1 »

Chemical ||+ | = ||dlg Chemical Filter #1 |~ | Database | + | — ||ale Database Filter #1 |+

Database PLU2009: 291440 - After Filters: 213504
Chemical Filter | Database Filter Candidate List | Selected Candidates

Index # FOM nM  Mic % | Source D Quality Status
i i 5
Group Duplicates e “ p N " + _
I
Whole Range Criterion: |2: Neutral o

Subrange

Auto

Match

Search [ Match |Search by Mame | Filter Lists
Fig. 11: Search/match dialog box

3. Select the Auto check box.

4. Set the parameters to use for the Search/Match:
= In the Candidate List tab:

e [ Group duplicates
e  Criterion = 2 (Neutral)

o Whole Range selected

N
L) NoTE

The Group duplicates option is not used in this example but this is a practical option which can be
used without any risk.
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DIFFRAC.EVA

= In the Chemical Filter tab:
b
Rebuid | Chemical | # = | ale| Chemical Filter #1 || Database | # ||= ||4lg Database Filter #1 ||

Database PLUI2009: 291440 - After Filters: 213504
Chemical Filter | Database Filter | Candidate List | Selected Candidates |

= =
ey masaas
&J&J .| &,J i &J i i &J
i

o =
=

1= 12 02

1% B8 B¢
Iz 05

[EAE:

T

Be

T

T

pe

T

i-

T

|

e e N e T S = = A

No chemical filter, except D (deuterium) is Discarded (red)
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Tutorial

5.

14

= In the Database Filter tab:

Seard:}'Mahd’l (5:3:1} mlRAW #1

DIFFRAC.EVA

febuld  Chemical | # = |dle Chemical Filter #1

.1,| Database |,l,,L,|aI_giDaiabase Filter #1 izal

]
|1Dal:ahitse

Database PLU2009: 291440 - After Filters: 213504
Chemical Filter Database Filter | Candidate List | Selected Candidates |

|| crystallography Open Data
[] My description

|| POF-4+ 2008 RDB

[«| PDF-4+ 2009 RDB

|| PDF-4+ 2010 RDB

| Filter. . | Value | Candidates. |
@ Skip Mon Ambient 54754
._-i—_rE| Quality Marks
=)/ Status
[ w| Primary 212656
15723
[] Alternate 53061
i.@ Colors
4[] Sources
i.@ Subfiles
'.‘i’.fE Element # in Formula
4[] Density

e [ all Subfiles are selected
e M all Quality Marks are selected
e [ all Status are selected except [ A (alternative) that is cleared

Click the Match button. The candidates are listed in the Candidate List tab.
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DIFFRAC.EVA Tutorial

Step 3: Automatic Matching Procedure

Search [ Match (scan) mLRAW #1 (X
Rebuld  Chemical |.:,;;.,aI_eiChemi:3I Filter #1 |+ | Database |,1..;,,$,Daiabase Filter #1 =
Database PLU200%: 291440 - After Filters: 213504
Chemical Filter | Database Filter| Candidate List | Selected Candidates |
Index#  FOM % | Source |ID | Quality | Status | Iflcor | Mineral | Name Formula
[v] 1 1| 52.1| 82 |PLU2009 |PDF 01-071-3699 |Star (¥) |Primary Calcite, syn
w1 2 88 10 PLU2009 PDFO00-044-1482 Star (*) Deleted 2.3 [v] Bructe,syn Mg (OH)2
[] I 3 86 13 PLU2009 PDFO00-001-0628 Blank  Deleted [«] Aragonite CacO3
| 113 J [
[lGroupDuplicates | | « | 4 | » | | + | — |Matched 3/213504 Canddatesin 12.25.
[
(©) Whole Range
() Subrange
[v] Auto
| Match )
Search [ Match Search by Name | Filter Lists |

Fig. 12: Candidate List with the identified patterns selected

u The results of the Automatic Search/Match are displayed in the candidate list. The
= three patterns identified are automatically checked and therefore added to the data
Pattern checked  trgg and to the graphical view.

T T u T
10 30 40 &0 1] T

2Theta (Coupled TwoTheta/Theta) WL=1.54060

ﬁL A AMWMLM

Fig. 13: m1 scan displayed in the graphical view with the three patterns 01-071-3699, 00-044-1482
and 00-001-0628

Results

The three phases found with the automatic EVA Search/Match run match well the scan and
corresponds to the expected results. Nevertheless it can be interesting to check with a “non-
automatic” search/match.
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“Normal” matching procedure

DIFFRAC.EVA

Set the same parameters than for the automatic search but clear the Auto check box before running

the search.
Search / Match (scan) m1.RAW #1

Chemical ||+ | = ||a[g| Chemical Filter £1

Database PLU2009: 291440 - After Filters: 213504

- || Database |+ || = | a[g Database Filter 21

Chemical Filter | Database Filter Candidate List | Selected Candidates
Index # FOM % | Source D Quality Status | IfIcor | Mineral = Mame Formula
71 1 521 82 PLU2003 PDFO01-071-3699 Star (%) Primary 3.23  |v| Caldte, syn ca(cO3)
2 496 79 PLU2009 PDF 00-005-0586 Star (*) Primary 2 W Caldte, syn CaCO3
3 48.8 80 PLU2009 PDF01-083-1762 Elank Deleted 3,25 L Calcite Ca(Cco3)
4 46,5 75 PLU2009 PDF04-007-8659 Indexed Primary 3.2 W Calcite, syn Ca(C03)
5 42.6 66 PLU2009 PODF00-047-1743 Caloulated Primary W Caldte CaCO3
6 328 37 PLU2009 PDF00-024-0027 Calculated Deleted ¥ Calcite CaCO3
7 29.4 43 PLU2009 PDF01-085-1108 Indexed Deleted  3.39 L Calcite, syn CaCO3
8 20.3 34 PLU2009 PDF00-029-1344 Indexed Primary e Carlinite, syn mz2s
9 19.0 25 PLU2009 FPDF01-089-1304 Star (%) Primary 3.12 v|  Calcite, magnesium, syn (Mg0.03Ca0.97)(C O3
10 19.0 31 PLU2009 PODF00-001-0837 Elank Deleted L Calcite CaCO3
11 184 25 PLU2009 PDF04-012-6929 Star (*) Primary 2,99 Calcium Magnesium Carb... Ca.845Mg0.155 (C 03’
12 18.0 38 PLU2009 POF 00-043-0943 Indexed Primary Strontium Germanium Oxide ' Sr Ge O3
"IN | 13 17.9 13 PLU2009 FDF 00-001-0628 Blank Deleted W Aragonite CaCO3
14 151 13 PLU2009 PDF00-002-0623 Indexed Deleted W Calcite CaCO03
15 13.8 24 PLU2009 PDF04-001-5486 Prototyping Primary  9.53 Zirconium Vanadium Germ... Zr0.91v0.09 Ge2
16 13.7 14 PLU2009 PDF 00-024-0025 Low predsion Deleted W Aragonite CaCO3
17 13.0 22 PLU2009 PDF 00-044-0663 Star (%) Primary 3.5 | Arsenic Indide Telluride As5TeTl
18 12.3 43 PLU2009 PDF 01-082-1460 Star (%) Primary 3.42 Rubidium Iron Selenate RbhFe (5e04)2
19 12.2 14 PLU2009 POF 01-071-4433 Indexed Primary 4.79 Iron Vanadium Germanium  Fe V2 Ge
20 12.0 15 PLU2009 PDF 00-041-1475 Star (%) Primary 1 W Aragonite CaCO3
< 3 b3
Group Duplicates W » | W | + = |Matched 595615 [ 213504 Candidates in 20.7 s.
n
) Whole Range Criterion; |2 Neutral x

Subrange

Search [Match Search by Name | Filter Lists

Fig. 14: Candidate List with the first two patterns identified

Auto

Match

From the patterns listed in the dialog box, the user chooses the best candidates to identify the
unknown, by comparing the stick patterns with the peaks of the current scan.

1. In the Candidate List tab, the first pattern in the list is selected: it is Calcite. The
corresponding ghost stick pattern (sticks and dotted lines) is displayed in the

graphical view.

2. Compare the stick pattern with the current scan. The first pattern 01-071-3699

+ matches a part of the peaks of the scan.

Check button 3.

+ H

Mark this pattern by selecting the corresponding check box (or by clicking the
Check button below the table). The pattern is associated to a color and the image

of its stick patterns remains when it is no longer selected (highlighted) in the

Candidate List.

16
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DIFFRAC.EVA Tutorial

4. Go down in the list using the arrow buttons below the table. Compare the stick
patterns to the scan peaks. The Aragonite and Brucite patterns (00-001-0628 and
04-011-5938) appear to match the scan. Select the corresponding check boxes:
the images of their stick patterns remain when they are no longer selected.

5. Leave the non-matching stick patterns unchecked.

Results
The three phases found with the Automatic Search/Match are the same than those identified with the
“normal” Search/Match.
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DIFFRAC.EVA Tutorial

Case #2: CPD-2.RAW
CPD-2 is a mixture of Zincite, Fluorite, Al203 and Brucite from the Rietveld quant round-robin.

Step 1: Creating a New EVA Document and Importing CPD-2.RAW

| 1.

New button

g

Import from file
button

Click New on the File menu or use the dedicated button in the toolbar. The EVA
document is empty.

2. Click the Import from file data command or the Import from file button. The
Import a Scan File dialog box will be displayed.

Search the Tutorials/EVA! directory and select the CPD-2.RAW file.

w

Click Open. The scan CPD-2 will be displayed in the graphical view of the EVA
document.

Import a Scan File in its Own Scan List

Loak ir: | 1) Tutorial - | SN e
[k Aa.RAW | " CPD-2.RAW
Ej [k Alrefht.RAW (ke csand.RAW
Riecent (& ArefitRAW [& oo.RAW
[k Asnosoll.RAW [k Ep333F.RAW
[k Assoller.RAW [k ET20.RAW
@' [k AUST_BC.raw [i ET50.RAW
Deskion |k AUST_EB.raw [k ET80.RAW
E AUST_H.raw E Francoli.raw
= E Bb.RAW E Francolite.raw
‘__/ [k Bechips.RAW 1k Frank.RAW
” mcuments [k Bx100.RAW [i GADDs1_3.RAW
[k coraw [k GabDsz_3.RAW
[k corundum-Lraw {i GaDDs3_3.RAW
% !! E Corundum-2.rav E Guil4.raw
b E Corundum-3.raw E LaB&.brmi
by Computer
5 File narne: |CPD-2,F{AW w | [ Open ]
Py Metweork | Save as ype: | Raw files (" brml;* raw) w |

Fig. 15: Importing the CPD-2.RAW file

R B 1 N T S
40 80 70

T" T T T
10 20 0 50 80 ] 100 110 120 120 140 150
2Theta (Coupled TwoThetaTheta) WL=1.54060

P T PR
; § e

Fig. 16: CPD-2.RAW file imported in the graphical view

1 The directory path to the EVA tutorial files is "C:\Documents and Settings\All Users\Application Data\Bruker AXS\Tutorials"
under Windows XP and "C:\ProgramData\Bruker AXS\Tutorials” under Windows 7.
To access the folder with the explorer, select “Display hidden files and folders” in the Folders options.
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DIFFRAC.EVA Tutorial

Step 2: Setting the Search Parameters

Make certain the scan is selected; if not, select it either in the Data tree or in the graphical view.

2.  Click Search / Match (scan) in the Data Command panel
Right-click the scan, click Tool on the context menu and then Search / Match (scan) on the
related submenu.

The Search / Match (scan) dialog box will be displayed.
Search [ Match (scan) CPD-2.RAW #1 »
Rebuild | Chemical ||+ | = |4 Chemical Filter #1 | | Database | # ||= | dg Database Filter #1 |

Database: Rebuild needed
Chemical Filter | Database Filter Candidate List | Selected Candidates

Index # % | Source | ID Quiality Status | Iflcor | Mineral
< B -
Group Duplicates e “ p . " + _
n
Whale Range Criterion; |2: Meutral v
Subrange
Auto
Match

Search [Match Search by Name | Filter Lists

Fig. 17: Search/match dialog box

3. Select the Auto check box.

4. Set the parameters to use for the Search/Match:
= In the Candidate List tab:

e [ Group duplicates
e  Criterion = 2 (Neutral)

o Whole Range selected

A
\LJ NOTE

The Group duplicates option is not used in this example but this is a practical option which can be
used without any risk.
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20

= In the Chemical Filter tab:

e aieh (o) R RANE —

DIFFRAC.EVA

Database PLUI2009: 291440 - After Filters: 213504
Chemical Filter | Database Filter | Candidate List | Selected Candidates |

Rebuid | Chemical | # = | ale| Chemical Filter #1 || Database | # ||= ||4lg Database Filter #1 ||

=
ey =

o
=

1= e e
B e e
0 s

ey o o

i

LENE
oz
ie
1=
oe
be
I+
o-
I

. GLEzmagirzBEonal
e e N e T S = = A

)

o

No chemical filter, except D (deuterium) is Discarded (red)
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= In the Database Filter tab:

Tutorial

Search [ Match (scan) CPD-2.RAW #1 )|
febuild | Chemical ||l“;”a[_e, Chemical Filter #1 ||| Database ||l”;”al_e, Database Filter #1 (i)
Database PLU2009: 291440 - After Filters: 21679
Chemical Fiter  Database Filter | Candidate List | Selected Candidates |
|1Datahase | | Filter | Value | Candidates [
[ | Crystallography Open Data Skip Mon Ambient 264754
[ My description Ltr Quality Marks
PDF-4+ 2009 RDB [+/{C] status
I = I L—g—_; Colors
= | /{w] Sources
(=[] Subfiles
/| Organic 33466
- | Comman phase 17544
-/ | Pharmaceutical and related materials 4547
~[_] Inorganic 262365
|| Forensic 10965
-|_| Pigment dye 1257
|| Educational pattern 1071
-| | Excipients and related material 1892
~v| Mineral 34212
-] Metal & Allloy 104429
|| Explosive 1063
-| | Battery subfile 774
-] Ceramic (all) 3129
-[ | Cement and Hydration Product 1183
-/ Tonic conductor 1218
~[ ] Superconducting material 6534
.|| Zeolite 3155
-|_| Palymer 1138
|| MBS pattern 2093
-] Intercalate 390
-/ | Material with bioactivity 144
|+}[+] Element # in Formula
[+ {v] Density
e M only the Mineral subfile is selected
e M all Quality Marks are selected
e M all Status are selected except O A (alternative) that is cleared
5.  Click the Match button. The candidates are listed in the Candidate List tab.
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DIFFRAC.EVA Tutorial

Step 3: Automatic Matching Procedure

Search / Match (scan) CPO-2.RAW #1 E
febuid  Chemical ||luluﬁ| Chemical Filter £1 ‘l,l Database ||luLuaI_'3| Database Filter £1 |2
Database PLU2009: 291440 - After Filters: 21679
Chemical Filter | Database Filter Candidate List |Selected Candidates |
| Index # | % | Source  ID | Quality | Status | Iflcor | Mineral | Mame | Formula [
| 1 47 PLUZ009 POF 01-070-8070 Star(*)  Primary 5.36 Zincite, syn Ino
1 2 39 PLUZ009 PODF 04-002-2191 Indexed Primary 3.84 Fluorite, syn CaF2
1 3 11 PLUZ009 PDF 00-043-1484 Caloulated Deleted 0.98 Corundum, syn A2 03
| 4 46 PLU200S PDF01-071-5972 Star (¥  Primary 2.14 Brucdite, syn Mg {OH)2
&l i | (6
[ Group Duplicates W | % 4 > | W+ = | Matched 421679 Candidatesin 15.4s.
(£
() Whole Range Criterion: |2 Neutra
() Subrange
[v] Auto
Match
———
Search [ Match ISeard"l by Name [ Filter Lists I

Fig. 18: Candidate List with the identified patterns selected

B The results of the Automatic Search/Match are displayed in the candidate list. The four
patterns identified are automatically checked and therefore added to the data tree and
Pattern checked  t the graphical view.

[ T | l l ll_h]m TR T — 1Y whe AT T T Y e L,
e SRR T T T T T T T j T T T T 7 T T 7 ; T
ﬂ 80 100 110 120 130 140 150

10 20 £ 40 50 80 ]
ZTheta (Coupled TwoTheta/Theta) WL=154060

Fig. 19: CPD-2 scan displayed in the graphical view with the four patterns 01-070-8070, 04-002-2191,
00-043-1484 and 01-071-5972

Results

The four phases found with the automatic EVA Search/Match run match well the scan and correspond
to the expected results.
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Case #3: Mineral mixture

Mineral mixture is a mixture of Zincite, Quartz, Calcite, Galena, Fluorite, Corundum and Ruftil.

Step 1: Creating a New EVA Document and Importing Mineral_mixture.brml

D 1. Click New on the File menu or use the dedicated button in the toolbar. The EVA
New button document is empty.
2. Click the Import from file data command or the Import from file button. The
a Import a Scan File dialog box will be displayed.
:)mtport fromfile 3. Search the Tutorials/EVA! directory and select the Mineral_mixture.brml file.
utton

Click Open. The scan Mineral mixture will be displayed in the graphical view of the
EVA document.

Import a Scan File in its Own Scan List

Look ine | (£ Tutorial ER: A==
{4 cPD-2.RAW [k LaB6.raw
Ej (& Csand.Raw [& miraw
Recent E DD.RAW E m2.RAW
(i Ep333f.RAW [k m3.rAw
E; ET20.RAW E Mineral_Mixture.brml
@ [ie ETS0.RAW {i MINMDX-v3.RAW
Desktop | | s ETBO.RAW [ MDTURES-v3.RAW
E Francoli.raw E MNh4no3.raw
- E; Francolite.raw E Miore. RAW
.’/' [h Frank.RAW {& Pbznox.RAW
My Dasumans (A GADDS1_3.RAW ™ Phips. RAW
(i GADDS2_3.RAW [& Pegmin.rAwW
E GADDS3_3.RAW E Pig.RAW
e !! Guil4.raw Quartz.raw
‘ [k LaB6.brml {& Scans incomplets_SRM19762
y Computer
i File narmne: |MinemI_Mtxture.brrnI v | [ Open ]
My Metwork | Save as type: | Raw files (* bml;* raw) v |

Fig. 20: Importing the Mineral_mixture.brml file

2Theta (Coupled TwoTheta/Theta) WL=1.54060

Fig. 21: Mineral_mixture.brml file imported in the graphical view

1 The directory path to the EVA tutorial files is "C:\Documents and Settings\All Users\Application Data\Bruker AXS\Tutorials"
under Windows XP and "C:\ProgramData\Bruker AXS\Tutorials” under Windows 7.
To access the folder with the explorer, select “Display hidden files and folders” in the Folders options.
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Step 2: Setting the Search Parameters

DIFFRAC.EVA

Make certain the scan is selected; if not, select it either in the Data tree or in the graphical view.

2. Click Search / Match (scan) in the Data Command panel

Right-click the scan, click Tool on the context menu and then Search / Match (scan) on the

related submenu.
The Search / Match (scan) dialog box will be displayed.

Search [ Match (scan) Mineral_Mixture. brml #1

Rebuild | Chemical

Database PLU2009: 291440

+ | = ||a[e| Chemical Filter #1 | | Database | # ||= | g Database Filter #1 |2

Chemical Filter | Database Filter  Candidate List | Selected Candidates
Index # % Source 1] Quality | Status | IfIcor | Mineral = Nan
4 rr *
Group Duplicates ™ “ P . " ¥ —_
n
Whole Range Criterion: |2t Neutral i
Subrange

Search [ Match  Search by Mame | Filter Lists

Fig. 22: Search/match dialog box

3. Select the Auto check box.
4. Set the parameters to use for the Search/Match:
= In the Candidate List tab:

e [ Group duplicates
e  Criterion = 2 (Neutral)

e Whole Range selected

Auto

Match

— 7
\LJ NoTE

The Group duplicates option is not used in this example but this is a practical option which can be

used without any risk.

24
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DIFFRAC.EVA

In the Chemical Filter tab:

=

+0 =0 =0 <1 21 50
-8 o = -1 <1
o8 o 31 1 <1
-0 -0 20 31 =l
o8 =0 31 sl <1
-8 <0 ol <1 =1

8 o =0
o0 =0 21
-0 =0 1
50 50 =1
20 20 &
20 =0 20
o0 20 =10
-0 20 o1
-0~ =0

Chemical | % |=|dle Chemical Filter #1 ||| Database | # | = | dle| Database Filter #1 ||

Database PLU2009: 291440

Chemical Filter | Database Filter | Candidate List | Selected Candidates |

f

40 -0 =0 <1
ol 51 20 ol 50 20 2
=0 =0 =0 <0 20 o0 =0

a0 s§
20 =10
£0 =1
ol £0
2l sl
L)
el &0
30 50
2l £0
50 20
£0 =1
=l -1

<1

a1

Shcnods” lﬂJ"L-“J

No chemical filter, except D (deuterium) is Discarded (red).
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DIFFRAC.EVA
= In the Database Filter tab:
Search [ Match (scan) Mineral_Mixture,brml #2 | %
Rebuild | Chemical |+ = |dle| Chemical Filter #1 | Database | + | = | ¢ Database Filter #1 k)
Database PLU2009: 291440
Chemical Filter | Database Filter | Candidate List | Selected Candidates |
| 1 Database | Filter | Value | Candidates [
[] Crystalography Open Data skip Mon Ambient 264754
[] My description |_t[ Quality Marks
["] PDF-4+ 2008 RDB [=/{v] Status
PDF-4+ 2009 RDB {..[#] Primary 212656
(7] PoF-4+2010 ROB Deleted 15723
i — | Alternate 63061
|#{w] Colars
L—i—_; Sources
L;J Subfiles
-[_| Organic 33466
~{ | Common phase 17549
- | Pharmaceutical and related materials 4647
-{ | Inorganic 262385
- | Forensic 10965
-{ | Figment dye 1257
-[ | Educational pattern 1071
|| Exdipients and related material 1892
~[+| Mineral 34212
- | Metal & Allloy 104429
- | Explosive 1063
-{ | Battery subfile 774
- | Ceramic (all) 3129
~{_| Cement and Hydration Product 1183
|| Tonic conductor 1216
~{ | Superconducting material 6634
-] Zeolite 3155
-{ | Palymer 1138
-] MBS pattern 2098
- | Intercalate 390
- | Material with bioactivity 144
|#{+] Element #in Formula
[4}[+] Density

M only the Mineral subfile is selected

M all Quality Marks are selected

M all Status are selected

5. Click the Match button. The candidates are listed in the Candidate List tab.

26
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Step 3: Automatic Matching Procedure

Search [ Match (scan) Mineral_Mixture.brml #2 X
Rebuild | Chemical ||1“:“al_e, Chemical Filter #1 |i|| Database ||lulual_91 Database Filter #1 =

Database PLU2009: 291440 - After Filters: 29902
Chemical Filter | Database Filter Candidate List | Selected Candidates |

| Index # |FOM | % | Source | ID | Quality | Status | Iflcor | Mineral @ Name | Formula
1 1 26,4 44 PLU2009 PDF 03-065-0466 Indexed Alternate  3.32 Quartz low, syn 025
1 2 20.4 23 PLUZ009 PDF01-089-7102 Indexed Alternate  5.33 Zincite, syn no
1 3 11.1 36 PLU2009 PDF 01-083-1762 Blank Deleted 3.25 Calcite Ca(C03)
1 4 9.6 16 PLU2009 PODF 00-005-0592 Indexed Primary Galena, syn Pb 5
1 5 7.8 35 PLU2009 PDF01-088-2301 Indexed Alternate  4.04 Fluorite, syn caFz
1 [ 5.9 17 PLU2009 FPDF 04-006-2654 Prototyping Alternate 3.54 Rutile, syn o2
1 7 45 8 PLU2009 PDF(04-007-9625 Prototyping Alternate 0.93 Corundum, syn  Al203
JET 3 [ &l
[ Group Duplicates — - -
4 L] 4 > (13 + Matched 7 [ 29302 Candidates in 42.2 s.
()
(2) Whole Range Criter =R
() Subrange
Auto
Match

Search [ Match ISeard"l by Mame IIF|I1:er Lists I

Fig. 23: Candidate List with the found patterns checked

B The results of the Automatic Search/Match are displayed in the candidate list. The seven
patterns identified are automatically checked and therefore added to the data tree and to
Pattern checked  the graphical view.

'°°:— L MMLM

e e e L e E e e e B e e B o A
60 T0

0 an 0 50
2Theta (Coupled TwoTheta/Theta) WL=1.54060

Fig. 24: Mineral_mixture scan displayed in the graphical view with the seven patterns 03-065-0466,
01-089-7102, 01-083-1762, 00-005-0592, 01-088-2301, 04-006-2654 and 04-007-9625

Results

The seven phases found with the automatic EVA Search/Match run match well the scan and
correspond to the expected phases.
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Step 4: Saving

DIFFRAC.EVA

Click Save As on the File menu. The Save As dialog box will be displayed.

2.

3.

4. Click Save.
Save As

Select the appropriate disc drive and directory.

Save in: | | Tutorial

Type in the file name. (To overwrite an .EVA file, use the same name).

15scans.eva
My Recent a.eva
Documents Areas.EVA
== bCHIPS.eva
@ BX100.eva
Desktap BX100ini.EVA

BX100-tuto2.eva
BX100-tuto.eva

\J bx.eva

by Documents

) 3D Roddng Curves EVA

Calc50Ports0.EVA

Lab6.eva
a pouet.eva

Quartz.eva

Why Fourier Expansion.EVA

va

column.eva
Csand.eva
Csand_tuto.eva
&) Doc_Formation.e
ky Computer
Q File: narne:
b M ebwark. Save as type:

|Mn_search|

v

l Save ]

| EVAfiles (" eva)

g

[ Cancel .]:f

Fig. 25: Auto_search.EVA document

28

DOC-M88-EXX201 V4 — 11.2014



DIFFRAC.EVA Tutorial

Creating and Using Filter Lists

The following procedure describes how to create and use filter lists.

The document used is held as a tutorial file, BX100.RAW, found in the Tutorial directory.
Steps:

1. Creating a new EVA document and importing BX100.RAW.

2. Creating a filter list.

3. Using a filter list.

@' NOTE

A reference database is required to perform a Search/Match operation.

This tutorial was prepared using PDF 4+ 2009 as a reference database. You may have another
reference database.

If you have no database, you cannot perform this part of the tutorial using the Search/Match.
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Step 1: Creating a New EVA Document and Importing BX100.RAW

D 1. Click New on the File menu or use the dedicated button in the toolbar. The EVA
New button document is empty.
2. Click the Import from file data command or the Import from file button. The
a Import from files dialog box will be displayed. Search the Tutorials/EVA" directory
Import from file and select the BX100.RAW file.
button 3. Click Open. The scan BX100 will be displayed in the graphical view of the EVA
document.

Import a Scan File in its Own Scan List

Look in: | (5 Tutorial “ O E
(i Aa.rAw [k cPo-2.RAW
D (i Alrefht.RAW [k csand.RAwW
Recent [h AlrefitRAW {& oD.RAW
[is Asnosoll.RAW [& Ep333rRAW
(i Assoller. RAW [k ET20.RAW
@ (i AUST BC.raw [k ETS0.RAW
Desktap (i AUST_EB.raw (& ET80.RAW
E: AUST H.raw E Francoli.raw
. E Bb.RAW E Francolite.raw
’__/ [i Bchips.RAW [k Frank.RAwW
My Docurments E E GADDS1_3.RAW
[i ccraw [& GADDS2_3.RAW
) [i Corundum-1.raw {& GADDS3_3.RAW
i E Corundum-2.raw E Guil4.raw
' [i Corundum-3.raw [k LaB6.brml
Fy Computer
s File name: |EX1W.H}\W £V | L Open J
My Metwork | Files of type: | Raw files (*bml;” raw) w |

Fig. 26: Import a Scan File dialog box

Counts
800 1000 1200 1400 1600 1800 2000 2200

600

200 400

1]

2Theta (Coupled Theta/TwoTheta scan) WL=1.54060

Fig. 27: BX100.RAW imported in the graphical view

1 The directory path to the EVA tutorial files is "C:\Documents and Settings\All Users\Application Data\Bruker AXS\Tutorials"
under Windows XP and "C:\ProgramData\Bruker AXS\Tutorials" under Windows 7.
To access the folder with the explorer, select “Display hidden files and folders” in the Folders options.
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Step 2: Creating a Filter List

When creating a filter list, there are three ways to add pattern to this list. Each way will be illustrated
here.

Adding the document patterns:

1. Proceed as described in the tutorial chapter “Performing the Semi-Quantitative Phase-Analysis
and Comparing” on page 98 until the first Search/match step: Boehmite, Iron Oxide and Kaolinite-
1A patterns identified.

2. Close the Search/Match dialog box. The three patterns are listed in the Data tree and displayed in
the graphical view.

3. Select the BX100.RAW scan in the Data tree.

4. Click Search / Match (scan) in the Data Command panel
Right-click the scan, click Tool on the context menu and then Search / Match (scan) on the
related submenu.
The Search / Match (scan) dialog box will be displayed.

5. Go to the Filter Lists tab.

Search [ Match (scan) BX100.RAW #1 »

Rebuild | Chemical | # | = |a[e| Chemical Filter #1 ~ || Database | * | = | ale  Database Filter #1 e

Database PLU2009: 291440
Chemical Filter | Database Filter| Candidate List | Selected Candidates

Index # % Source D Quality Status | IfIcor | Mineral | Name

n
Clear List Mame -
Description
E [f=z=ie Delete Subset Exdude
gL Search by Name "'_E
E Doc. Patterns Search/Match % Delete Read Save

Search [ Match | Search by Mame | Filter Lists

Click the Doc. Patterns button: the patterns from the current document are added to the Filter list.

Enter a name in the Name field (limited to 13 characters, spaces are replaced by “ ”): LIST _DP
(for list doc patterns).

8. Enter a description in the Description field (optional): Doc Patterns BX100.

(i) NOTE

If no description is entered, the name will be used as the list name. If a description is entered, the
description will be used as the list name in DIFFRAC.EVA (Database tab of the Settings dialog box,
Database filter tab of the Search/match dialog box...).
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L.é__} Views
. L[] 2Theta View BX100 (Coupled TwoTheta/Theta)
L‘!’J Settings 1 Chemical Filter - 1 Database Filter
=[] 2Theta 1 5can
E}m BX100.raw #1 BX 100 (Coupled TwoTheta, Theta)
=I| | Pattern List #7 3 Patterns

|1 | POF 04-010-5683  Bohmite
|1 | PDF 01-077-9927 Hematite, syn

|1 | PDF 00-058-2005  Kadlirite-1A

febuld | Chemical | #)|= &g Chemical Filter #1 2| Database | # |= | e Database Filter #1 ]
Database PLU2009: 291440 - After Filters: 213504

Chemical Filter | Database Filter Candidate List | Selected Candidates

1 2 39 PLU009 POF01-089-0539 Star (%) Alternate  3.09 Hematite, syn  Fe2 03
=1 3 33 PLU009 POF01-080-0885 Blank  Alternate  1.05 Kaolinite-14  Al2 {SiZ05) (OH)4

Group Duplicates

MM 4 | r  » |+ | = |Listed 3Candidates

%

| Clear List | Name  |LIST_DP

_E

Description | Doc Patterns BX 100
[visubset  [vIExcude;

@ Insert () Delete

[ Selection _ Search by Name
| Doc Pattems | | SearchMatch | | || Delete || Read || Save |

[Search [ Match | Search by Name | Filter Lists |

Fig. 28: Adding the document patterns to the filter list

9. Define the list type. It is recommended to select both types. Select the Subset and Exclude check
boxes.

10. Click the Save button to save the filter list.
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Adding the Search by Name results:
1. Select the BX100.RAW scan in the Data tree.

2. Click Search / Match (scan) in the Data Command panel
Right-click the scan, click Tool on the context menu and then Search / Match (scan) on the
related submenu.
The Search / Match (scan) dialog box will be displayed.

3. Go to the Search by Name tab.

4. In the Names field, enter Anatase.

Search [ Match (scan) BX100.RAW #1 X

Rebuild | Chemical ||+ |= ||ale Chemical Filter #1 || Database | + |= |2l Database Filter £1 e

Database PLUZ2003: 291440
Chemical Filter | Database Filter Candidate List | Selected Candidates

Index # %% | Source ID Quality Status | IfIcor | Mineral | Name
4 25 b
Group Duplicates W “ 4 » " + -
n
MNames: Anatase And
Use ? and * for partial names e.qg. BO®HMITE, parenthesis for authors e.qg. (BOGLE), Or
curly brackets for formulas e.g. {CaCO3}, dash to negate the result e.q. QUARTZ
-BETA
Use Filters |+

List

Search fMatch | Search by Name  Filter Lists

Click the List button to run the search: 17 candidates are found.

Once the search is completed, go to the Filter Lists tab. Click the Search by Name button: the
patterns from the current Search by Name results are added to the Filter list.

7. Enter a name in the Name field (limited to 13 characters, spaces are replaced by “ *): LIST_SBN
(for list Search by Name).

8. Enter a description in the Description field (optional): Search by Name Anatase.

@ NOTE
If no description is entered, the name will be used as the list name. If a description is entered, the

description will be used as the list name in DIFFRAC.EVA (Database tab of the Settings dialog box,
Database filter tab of the Search/match dialog box...).

9. Define the list type. It is recommended to select both types. Select the Subset and Exclude check
boxes.

10. Click the Save button to save the filter list.

DOC-M88-EXX201 V4 — 11.2014 33



Tutorial DIFFRAC.EVA

Search [ Match EX100.RAW #1 o
Rehuild | Chemical |Lé.|l;.|l@ Chemical Filter #1 lé]l Database |lé.|l;.|LﬁI_fs.| Database Filter #1 lé.||
Database PLU2009: 291440 - After Filters: 213504
| Chemical Filter | Database Filter Candidate List |Selected Candidates |
Index# % Source ID  Qualty  Status  Ificor Mineral Name  Formua
1 1 PLUZ009 |PDF 00-001-0552 |Blank Jelete
D 2 6 PLU2009 PDF 00-002-0387 Blank Deleted Anatase o2
I:‘ 3 10 PLU2009 PDF 00-002-0406 Low predsion Deleted Anatase o2
1 4 23 PLU2009 PODF 00-004-0477 Indexed Deleted Anatase, syn o2
] 5 22 PLU2009 PDF 00-021-1272 Star (%) Primary 3.3 Anatase, syn Tioz
1 6 7 PLU2009 PDF 00-046-1391 Indexed Primary Anatase, niobian (Ti, Nb,Fe) 02
D 7 13 PLU2009 PDF 01-075-2545 Star (%) Primary 5.01 Anatase o2
I:‘ & 23 PLU2009 PODF01-075-8898 Elank Primary 5.13 Anatase, syn (Ti0.99 Ce0.01) 02
] 9 72 PLU2009 PDF01-075-8833 Blank Primary  5.22 Anatase, syn (Ti0.58 Ce0.02) 02
] 10 21 PLUZ009 POF 01-075-8900 Blank Primary  5.39 Anatase, syn (Ti0.96 CeD.04) 02
[] Group Dupliicates || W M | 4 | » | w | + | — |listed 17 213504 Candidates in 15.2s.
£
MNames: |Anamse and (©)
Use ? and * for partial names e.q. BO®™HMITE, parenthesis for authors e.q. (BOGUE), curly brackets for formulas or D)
e.g. {CaC03}, dash to negate the result e.g. QUARTZ -BETA
Use Filters
==
|5i-ead’l [ Match | Search by Mame Filter Lists ~
\
Search f Match BX100.RAW #1 X
febuld | Chemical |lé.|l;.|li2.| Chemical Filter #1 lé.|| Database llé]l;]lil_gl Da /é( #1 2z

Database PLU2009: 291440 - After Filters: 213504

Chemical Filter | Database Filter Candidate List | Selected Candidates |

%  Souce D Quality  Status  Iflcor Mineral Mame  Formia
I:‘ 1 PLU200S |PDF 00-001-0562 elete
I:‘ 2 6 PLU2003 PDF 00-002-0387 Blank Deleted Anatase Tio2
I:‘ 3 10 PLU2009 PDF 00-002-0406 Low predsion Deleted Anatase Tio2
D 4 23 PLU2009 PDF 00-004-0477 Indexed Deleted Anatase, syn Tio2
I:‘ 5 22 PLU2009 PDF00-021-1272 Star (%) Primary 3.3 Anatase, syn Tioz2
1 6 7 PLU2003 FPDF 00-046-1391 Indexed Primary Anatase, nichian  (Ti, Nb, Fe )02
I:‘ 7 13 PLU2009 PDF 01-075-2545 Star (*) Primary  5.01 Anatase Tio2
D 8 23 PLU2009 PDF01-075-8898 Blank Primary  5.13 Anatase, syn (TiD.99 CeD.01) 02
I:‘ 9 22 PLU2009 PDF01-075-8899 Blank Primary  5.22 Anatase, syn (Ti0.98 Ce0.02) 02
I:‘ 10 21 PLU200S PDF 01-075-8900 Elank Primary  5.39 Anatase, syn (Ti0.96 Ce0.04) 02
Group Duplicates [ L | ‘ Listed 17 Candidates
= £
Clear List Name  [LIST_sBN [

Description |5eard’1 by Name Anatase |
[ subset [ Exdude

(@ Insert () Delete

Selection Search by Name
Doc. Patterns Search/Match =| | Delete || Read || Save |

[search [Match | Search by Name | Filter Lists |

Fig. 29: Adding the Search by Name results to the filter list
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Adding the Search/Match results:
1. Select the BX100.RAW scan in the Data tree.

2. Click Search / Match (scan) in the Data Command panel
Right-click the scan, click Tool on the context menu and then Search / Match (scan) on the
related submenu.
The Search / Match (scan) dialog box will be displayed.

3. Inthe Chemical Filter tab, set all the elements except Ti and O (grey) to discarded (red).

Search [ Match (scan) BX100.RAW #1 ®

| Rebuild | Chemical |,i,,;,,aI_e, Chemical Filter #1 ,:,| Database |,1,,;,,a]_e, Database Filter #1 ,:,|

Database: Rebuid needed
Chemical Filter | Database Filter | Candidate List | Selected Candidates |

H D He
(|3 L]
Li | Be O en B|c|n|o|F|ne
- - ¥ o |
Na Mg | I | Al | Si P S cl | Ar
() | | |
K (€Ca |Se | Ti| W Cr Mn Fe ©Co MNi Cu| Zn Ga Ge As Se Br Kr
I ||| | B | D (| B (N (BN NN B BN NN DN BEN (BEN BN BN BN .

Cs | Ba Lla| | Hf | Ta|W Re Os| Ir | Pt |Au |Hg Tl |Pb | Bi | Po | At Rn
LIt _JL_JL_L_JL_JiL_JL_JL_JL_JL_JL_JL_JL_ Nl _JIL_JiL_JiL_Ji
Fr ([Ra | Ac
Lt
Ce |Pr || Nd | Pm|Sm | Eu ||Gd | Tb Dy Ho | Er |Tm| Yb | Lu
| ) |
Lanthanoids/ Th Pa U Np Pu Am Cm Bk Cf Es | Fm Md No In
| Actinoi | | ||| - - S S N N | . R e . .

4. In the Database Filter tab, select only the Mineral subfile.

Search / Match (scan) BX100.RAW #1 [z
| Rebuild | Chemical | #)|=|ale| Chemical Fiter #1 |2 Database |+ = | e Database Filter #1 )
Database PLU2009: 291440

Chemical Filter | Database Filter | Candidate List | Selected Candidates |
| 1 Database | | Filter | Value | Candidates |
[ crystallography Open Data +{v| Skip Non Ambient 264754
["] My first user database [HH{v] Quality Marks
[]PDF-4+ 2008 RDB [/{]] Status
PDF-4+ 2009 RDB ._j;.- Colors
i | ,i, Sources
— (=4[] Subfiles
--{ | Organic 33466
-[ | Commen phase 17549
--{ | Pharmaceutical and related ma... 4647
["] Inorganic 262365
{ "] Forensic 10965
["] Pigment dye 1257
{ "] Educational pattern 1071
-[ | Exdpients and related material 1892
-{v| Mineral 34212
-[ ] Metal & Allloy 104429
-{ | Explosive 1063
~[ | Battery subfile 774
-{ | Ceramic (all) 9129
~[ | Cement and Hydration Product 1183
-+{ | Tonic conductor 1216
~[ ] Superconducting material 6634
-{ | Zedlite 3155
~[ | Polymer 1138
-{ | NBS pattern 2098
-[ ] Intercalate 390
-{ | Material with bicactivity 144
[ Element # in Formula
[#{] Density
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5. Inthe Candidate List tab, keep the default parameters:
e [ Group duplicates
e Criterion = 2 (Neutral)
o Whole Range selected
e [Auto
@ NOTE

The Group duplicates option is not used in this example but this is a practical option which can be
used without any risk.

Click the Match button: 32 candidates are found (with PDF-4+ 2009).

Once the search is completed, go to the Filter Lists tab. Click the Search/Match button: the
patterns from the current Search/Match results are added to the Filter list.

8. Enter a name in the Name field (limited to 13 characters, spaces are replaced by “ ”): LIST_SM
(for list Search/Match).

9. Enter a description in the Description field (optional): Search Match BX100.

10. Define the list type. It is recommended to select both types. Select the Subset and Exclude check
boxes.

11. Click the Save button to save the filter list.

@' NOTE

If no description is entered, the name will be used as the list name. If a description is entered, the
description will be used as the list name in DIFFRAC.EVA (Database tab of the Settings dialog box,
Database filter tab of the Search/match dialog box...).
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Filter #1

fehuld | Chemical |4 = ||dle| Chemical Filter #1 |=|D |+ | = | dle|D

)

Database PLU2009: 291440 - After Filters: 51
Chemical Filter | Database Filter| Candidate List | Selected Candidates |

%  Souree |ID  Quality Status  Iflcor Mineral Name  Formua  FOM  Mic nM_
|:| 1 PDF 01-085-1157 exe Primary Anatase, syn 1
I:‘ 2 23 PLU2009 PDF 00-004-0477 Indexed Deleted Anatase, syn TiO2 44 12| 0
I:‘ 3 28 PLU2009 PDF03-065-5714 Star(*) Primary 5.04 Anatase, syn TiO2 #3 7] 5
I} 4 22 PLU2009 PDF 00-021-1272 Star(*) Primary 3.3 Anatase, syn Ti 02 38 10 2
D 5 16 PLU2009 PDF 00-001-0562 Blank Deleted Anatase Tio2 3.7 8 1
I:‘ 6 13 PLU2009 PDF01-075-2545 Star(*) Primary |5.01 Anatase Toz2 29| b 1
I:‘ 7 6 PLU2009 PDF 01-089-0555 Indexed Primary 3.2 Rutile, syn TiD.924 02 25| ar i
I:‘ 8 6 PLU2009 PDF01-089-0554 Indexed Primary 3.26 Rutile, syn Ti0.936 02 27| 18 2
I:‘ 9 7 PLU2009 PDF 01-089-0552 Indexed Primary 3.2 Rutile, syn Ti0.928 02 22| 18 2
I:‘ 10 15 PLU2009 PDF00-001-1292 Blank Deleted Rutle Toz2 21| 10 3
I:‘ 11 6 PLU2009 PDF00-004-0551 Indexed Deleted Rutile o2 21 9 4
(] 12 & PLU2009 PODFO01-073-1782 Indexed Primary 3.45 Rutie, syn TiO01.595 20| 1o 2
| 13 5 PLU2009 FPDF00-021-1276 Star (*) Primary 3.4 Rutle, syn ~ Tio2 24| 11 3
| 14 3 PLU200S9 PDF01-086-1155 Indexed Primary 4.05 Anatase, syn Ti0.78402 1.9 10 3
I} 15 & PLU2003 PDF01-086-0148 Star(*) Primary 3.57 Rutle, syn  Ti0.99202 1.9 9 3
LlGrowDupicates | i | @ | 4 | > || » |+ | = |Matched32/51Canddatesin 68.1s.
(2) Whole Range
(") subrange
[] Auto
Match
ey |
Search | Match Search by Name | Filter Lists | (
\

Tutorial

Aot | Chemical [ #|= e Chemical Filter #1 || Database | # = | dl¢ Database Fiter #1 s
Database PLU2009: 291440 - After Filters: 51
Chemical Filter | Database Filter| Candidate List | Selected Candidates |
] 1 Primary Anatase, syn
I:‘ 2 23 PLU2009 PDF 00-004-0477 Anatase, syn TiO2
&l 3 28 PLUZ009 PDFO3-065-5714 Star (%) Primary 5.04 Anatase, syn  TiO2
| 4 22 PLU2009 PDF00-021-1272 Star (¥  Primary 3.3 Anatase, syn TiO2
I:‘ 5 16 PLU2009 PDF 00-001-0562 Blank Deleted Anatase oz
I:‘ 6 13 PLU2009 PDF01-075-2545 Star(*) Primary 5.01 Anatase Toz2
D 7.8 PLU2009 PDF 01-089-0555 Indexed Primary 3.2 Rutile, syn Ti0.924 02
I:‘ 8 6 PLU2009 PDF01-089-0554 Indexed Primary 3.26 Rutile, syn Ti0.936 02
I:‘ 9 7 PLU2009 PDF01-089-0552 Indexed Primary 3.2 Rutile, syn Ti0.928 02
1 10 15 PLU2009 PDF 00-001-1292 Blank Deleted Rutile oz
I:‘ 11 6 PLU2009 PDF00-004-0551 Indexed Deleted Rutile o2
I:‘ 12 6 PLU2009 PDFO01-073-1782 Indexed Primary 3.45 Rutile, syn TO0LSs
1 13 5 PLU2009 PDF00-021-1276 Star(*) Primary 3.4 Rutile, syn oz
I:‘ 14 3 PLU2009 PDF01-086-1155 Indexed Primary 4.05 Anatase, syn Ti0.78402
= 15 & PLU2003 PDFD1-085-0148 Star(¥) Primary 3.57 Rutie, syn  Ti0.99202
Group Duplicates || T S S |Listed 37 Candidates
)
. Clear List || Name  |sTsM ]
Description [Search Match BX100 |
@ &)
(@ nsert () Delete 7
Selection
Doc. Patterns | | Search/Match == SR R
| search J Match ||5eachbyﬂane | Filter Lists |

Fig. 30: Adding the Search by Name results to the filter list
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Step 3: Using a Filter List

You will be given here an example of Search/Match procedure using a filter list.
Here we are looking for a specific phase which is Anatase.

1. Select the BX100.RAW scan in the Data tree.

2. Click Search / Match (scan) in the Data Command panel
Right-click the scan, click Tool on the context menu and then Search / Match (scan) on the
related submenu.
The Search / Match (scan) dialog box will be displayed.

3. Inthe Chemical Filter tab, keep the default parameters:

Search / Match (scan) BX100.RAW #1 x

| Rebuild | Chemical |,l,,;,,aI_e, Chemical Filter £1 ,1,| Database |,1,,;,,$,Da‘ﬁbase Filter #1

[k

Database PLUZ2009: 291440
Chemical Filter | Database Filter | Candidate List | Selected Candidates

H D He
[ — |
Li | Be B|C|(NI|O|F|Ne
(- (A (|- — -
Na Mg Al | si|P | S | d|Ar
(- B2E = = = =

K (|G| |5 | Ti |V |C Mn Fe |(Co| Ni (Cu|Zn|Ga|Ge|(As | Se| Br | Kr

Fr | Ra | AC
(L — -
Ce | Pr (| Nd [Pm | |Sm |Eu | Gd |Tb | Dy |(Ho | Er ([Tm | Yb | Lu
| — - - - - - - - - - - - -
Lanthanoids/ Th Pa U Np Pu Am Cm Bk Cf Es Fm Md | No Ln
| Actinoids | | - - - - - - -

No chemical filter, except D (deuterium) is Discarded (red).
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4. In the Database Filter tab:

e M all Subfiles are selected

e M all Quality Marks are selected

e [ all Status are selected except O A (alternative) that is cleared

¢ In addition to the PDF-4+ database, select the Search by Name Anatase subset list.
Search [ Match (scan) BX100.RAW #1 x

Rebuild | Chemical |+ || = | ale Chemical Filtker #1 ~ || Database | + |= |a[e Database Filter #1 2

Database PLU2009: 291440
Chemical Filter  Database Filter | Candidate List | Selected Candidates

1 Database Filter Value | Candidates
Crystallography Open Database e Skip Non Ambient 264754
My first user database kv Quality Marks

PDF-4+ 2008 RDB
+| PDOF-4+ 2009 RDB

f Status
: ([w] Colors

Subfiles

1 Subset List | Element # in Formula

Doc Patterns BX100 (3)
i | Search by Name Anatase (17)
Search Match BX 100 (32)

+
+
+
+ 1| Sources
+
+
+

v| Density

rer

0 Exclude Lists

Doc Patterns BX100 (3)
Search by Mame Anatase (17)
Search Match BX 100 (32)

5. Inthe Candidate List tab, keep the default parameters:
e [ Group duplicates
e Criterion = 2 (Neutral)
e Whole Range selected
e [OAuto

@ NOTE

The Group duplicates option is not used in this example but this is a practical option which can be
used without any risk.
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6. Click the Match button. 15 Anatase candidate patterns are listed (with PDF-4+ 2009).

Search { Match (scan) BX100.RAW #1 [
febuld - Chemical ||__-!-_“;,|gl_gi Chemical Filter #1 m| Database hiu;,@Daiabase Filter #1 izl
Database PLU2009: 291440 - After Filters: 17
Chemical Filter | Database Filter Candidate List | Selected Candidates |
] 1 Primary |3 1
(=] 2 23 PLU2009 PDF 01-075-8398 Primary  5.13 12 0
=] 3 19 PLU200S PDF04-006-9241 Prototyping Primary  4.89 Anatase, syn  TiD.99 V0.0102 42 8 3
= 4 23 PLU200S PDF 00-004-0477 Indexed Deleted Anatase, syn TiO2 41 120 D
I} 5 28 PLU2003 PDF 03-065-5714 Star (*) Primary  5.04 Anatase, syn Ti02 4.1 7 5
= & 22 PLU2009 PDFO00-021-1272 Star (%) Primary 3.3 Anatase, syn  Ti02 38 1 2
I:‘ 7 16 PLU2009 PDF 00-001-0562 Blank Deleted Anatase o2 3.7 8 1
I} 8 22 PLU2009 PDF01-075-8899 Blank Primary 5,22 Anatase, syn  (Ti0.98 Ce0.02) 02 32 1x 1
] 9 21 PLU2005 PDF01-075-3900 Blank Primary  5.39 Anatase, syn  (Ti0.96 Ce0.04) 02 31 1 i
O 10 13 PLUZ009 PDF 01-075-2545 Star (%) Primary  5.01 Anatase 1oz 29 10| 1
Gr Duplicates - " -
[ Group Dup St et e st Matched 15/ 17 Candidates in 52.1s.
)
(@) Whole Range Criterion: |2 Neutral i
() Subrange
[ Auto
| Match
Search [ Match !Seafd'l by Name T Filter Lists |

Fig. 31: Search/Match results using a Subset list
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Creating a User Database

It is possible to create and maintain a separate database containing the user own patterns. This
database is called a user database.

This chapter describes the basic procedure to create a user database and to use it when performing a
search.

The used scans are m1.RAW and LaB6.BRML, stored in the Tutorial directory.
Steps:

1. Creating a new EVA document and importing m1.RAW.

2. Automatic matching procedure:

Identification of the compounds

Performing the Tune cell operation on the Calcite pattern.
Creating the user database.

Adding the Calcite pattern to the database.

Importing LaB6.BRML.

Performing a peak search on LaB6 and creating the corresponding DIF.
Adding the LaB6 DIF to the user database.

Using the User database during a Search/Match operation.
10. Saving the EVA document.

© ® N o 9~

(1/' NOTE

A reference database is required to perform a Search/Match operation.

This tutorial was prepared using PDF 4+ 2009 as a reference database. The user may have another
reference database.

If the user does not have a database, this part of the tutorial using the Search/Match cannot be
performed.
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Step 1: Creating a New EVA Document and Importing m1.RAW

D 1. Click New on the File menu or use the dedicated toolbar button. The EVA

New button document will be empty.

2. Click the Import from file data command or the Import from file button. The
a Import a Scan File dialog box will be displayed.

Lmtl:ort fromfile 3, Search the Tutorials/EVAT directory and select the m1.RAW file.
utton

4. Click Open. The scan m1 will be displayed in the graphical view of the EVA
document.

Import a S5can File in its Own Scan List

Laak jr: | 1= Tutorial A4 | ) [_f £ [~
[i cPo-2.RAW {i LaB6.raw
& csandraw i RAw)
Fecent E DD.RAW E m2.RAW
Ep333f.RAW m3.RAW
E ET20.RAW E Mineral_Mixture.brml
@ (i ET50.RAW [As MINMIX-V3.RAW
Deskiop [i ETB0.RAW [A MIXTURE3-V3.RAW
E Francoli.raw E MNhdno3.raw
. E Francolite.raw E Niore, RAaw
‘_—} E Frarik, RAW E Phznos, RAW
y ﬁocuments [i GADDS1_3.RAW {i Pchips.RAW
v [i cabpsz_3.Raw [ Pegmin.RAW
E GADDS3_3.RAW E Pig.RAW
el Guil4.rave Quartz.raw
- (& LaBs.brml [& 5cans incomplets_SRM1976z
4y Computer 5
o File name: | m1 RAW = | [ Open J

My N;atwark Save as lype: | Raw files ("bml;"raw) ~ |

Fig. 32: Importing the m1.RAW file

Counts
8O0 10000 12000

G000

4000

2000

1}

2Theta (Coupled Theta/TwoTheta scan) WL=1.54060

Fig. 33: m1.RAW file imported in the graphical view

1 The directory path to the EVA tutorial files is "C:\Documents and Settings\All Users\Application Data\Bruker AXS\Tutorials"
under Windows XP and "C:\ProgramData\Bruker AXS\Tutorials" under Windows 7.

To be able to access the folder via Explorer, select “Display hidden files and folders” in the Folders options.
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Step 2: Performing the Automatic Matching Procedure

1. Make sure that the scan has been selected. If the scan has not been chosen select it either in the
Data tree or in the graphical view.

2. Click Search / Match (scan) in the Data Command panel
right-click the scan, click Tool on the context menu and then Search / Match (scan) on the
related submenu.
The Search / Match (scan) dialog box will be displayed.

Search / Match (scan) m1.RAW #1 x

Chemical |+ ||= | &g Chemical Filter #1 | | Database | + |= | e/ Database Filter #1 |

Database PLU2009: 291440 - After Filters: 213504
Chemical Filter | Database Filter Candidate List |Selected Candidates

Index # FOM nM | Mic | % | Source D Quality Status

Group Duplicates 1 H 4 3 13 + -

Whole Range Criterion: |2: Neutral

Subrange

Auto

Match

Search [Match |Search by Mame | Filter Lists

Fig. 34: Search/match dialog box

3. Select the Auto check box.
4. Set the parameters for the Search/Match procedure:
= In the Candidate List tab:

e [ Group duplicates
e Criterion = 2 (Neutral)

e Whole Range selected

(1/' NOTE

The Group duplicates option is not used in this example but this is a practical option which can be
used without any risk.
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= In the Chemical Filter tab:

i G —

DIFFRAC.EVA

Rebuild | Chemical | ||=|ale| Chemical Filter #1 |2« || Database |+ ||=||ale| Datsbase Filter #1 |

Database PLU2009: 291440 - After Filters: 213504
Chemical Filter | Database Filter | Candidate List | Selected Candidates |

=& =
Uiy | o
[EJ[E,J .| @@@@@ Ar
o | o =
I EIE S

Ba La LH.'_fJ

kr

F@!
T
g1
B 15 I°
B i 15
B9 12 07
i iz 1=
B 12 5e
B 15 B¢
B 15 b°
I e B2
= 1 -
Bz 0 1=

1% 1= 1~

Ra

e
B posmasescsinsns

No chemical filter, except D (deuterium) is Discarded (red)
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= In the Database Filter tab:

Search [ Match (scan) m1.RAW #1

Chemical | #)|= | dle| Chemical Filter #1 |-v| Database | |= | dle Database Filter #1 ™

Database PLU2009: 291440 - After Filters: 213504
Chemical Filter Database Filter |Candidate List | Selected Candidates

| 1 Database | Filter ) | Value | Candidates. |
|| crystallography Open Data E Skip Non Ambient 264754
[ My description .j;r Quality Marks
[ PDF-4+ 2008 RDB
[w] PDF-4+ 2009 RDB I
[l POF-4+ 2010 RDB =
| = || | ] Alternate 63061
= |£. Colors
._-!-_;E| Sources
|£.E Subfiles
._-;; Element # in Formula
/1| Density

e M all Subfiles are selected
e M all Quality Marks are selected

e M all Status are selected except [0 A (alternative) which has been cleared

5. Click the Match button. The candidates are listed in the Candidate List tab.

Search /Match (scan) mLRAW #1

febuld | Chemical |4 )|=|dle Chemical Filter #1 | Database | | |= | l¢| Database Fiter #1

Database PLU2009: 291440 - After Filters: 213504
Chemical Filter | Database Filter | Candidate List | Selected Candidates |

|| Name Formula
2 Caldte, syn |Ca 3)
[ 1 2 8.8 10 PLU2009 PDFO00-044-1482 Star(*) Deleted 2.8 Brudite, syn Mg (OH)2
] 1 3 8.6 13 PLU2009 POF 00-001-0623 Blank Deleted [v]  Aragonite CacoO3
=] : [l
[JGroup Duplicates | # | # || 4 | » | » | + | = |Matched3/213504 Candidatesin 12.25.
EY
(2 Whole Range Criterian:
(") Subrange
[v] Auto
| ok )
Search [Match Search by Name [ Fitter Lists |
Fig. 35: Candidate List with the identified patterns selected
B The results of the Automatic Search/Match are displayed in the candidate list. The three

patterns identified are automatically checked and added to the data tree and to the

Pattern checked graphical view.
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T
10

ML A b WLQJMU}LKOMMM?UM

2Theta (Coupled TwoThetaiTheta) WL=1.54060

Fig. 36: m1 scan displayed in the graphical view with the three patterns 01-071-3699, 00-044-1482
and 00-001-0628
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Step 3: Performing the Tune Cell Operation

1.
2,

Select the Calcite pattern in the data tree.

Click Tune Cell in the Data Command panel
right-click the pattern, then click Tune Cell on the context menu.

The Tune cell dialog box will be displayed.

Tune Cell POF 00-005-0536 | X
a ¥ System Rhombo.H.axes | Default

- |5.03889 Max Show All (i ,_:_, | S
Width |All Sticksindexed | Fiter < | 5% 5|

: Min | Replace | i Append

Do not modify anything and click the Replace button.

Tutorial

The Calcite pattern PDF 00-005-0586 will be replaced by the pattern PDF 00-005-0586 (Tune

Cell) in the graphical as well as in the data tree.

Data Tree | X |
| Data | Description | |
=) Document
i Views
----- . 2Theta View Calcite, Aragonite, Brucite (Coupled TwoTheta/...
_-!-_ Settings 1 Chemical Filter - 1 Database Filter
=[] 2theta 1 Scan
:rm ml.raw £1 Caldite, Aragonite, Brucite (Coupled TwoTheta Theta)
=/ | Pattern List #11 3 Patterns
m POF 00-001-0628 Aragonite
IIl POF 04-011-5933 Brudte, syn
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Step 4: Creating the User Database

1.

2,

48

Click User Database in the Data Command panel
right-click the tuned pattern and click User Database on the context menu.

The User Database dialog box will be displayed.

User Database POF 01-071-3699 (Tune Cell) x

ipti User Database:
Description | Bibliography | Experimental | Cell | Peaks .ser atabase

Mame: Caldte, syn 1t
dick + to create a database

Formula: |Ca(C0Q3) e

Oipen to test the formuls’s validin:
Keywords:

2 or move alphabetical characters
Color: e

Choose one of the colors. or [pe 3 new one

Subset: Inorganic || || Mineral

Fig. 37: User Database dialog box

Click the £/ button next to the User database field. The User Database Creation dialog box will
be displayed.

short Mame: ||
Long Mame:
Prefix: ex: ABC
Digit groups: ex: 25 meaning: XX-KXXXX
Example: A Prefix is required.
Cancel

Fig. 38: User database creation dialog box

Enter a Short Name and a Long Name: for example, DATABASE1 and My first user database.
The Long name is the name which will be used in DIFFRAC.EVA (e. g. in the Database tab of the
Settings dialog box and in the Database filter tab of the Search/match dialog box). Please choose
the name carefully. It cannot be changed after the user database has been created.

Enter a Prefix for the user patterns’ name: for example, USR.

Enter the Digit groups to define the way the user database patterns are numbered. Enter two
digits: the first digit gives the number of digits in the first digits group. The second digit gives the
number of digits in the second digits group. Enter 34. The name given to the patterns will have the
form XXX-XXXX.

The example field will give an example of a pattern name with a prefix and a digits group chosen.
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Usar Database Creation

Short Name: | DATABASEL

Long Mame: ||v|? first user database

Prefix:

ex: ABC

Digit groups: ex: 25 meaning: XX-XXKxX

Example:

|USR 3456789

_ Cancel

7. Finally, click the Create button.

| Create |

Tutorial

The user database will be displayed in the User database dialog box and it will be then possible to

add patterns.

User Database PDF 01-071-3693 (Tune

Description  Bibliography | Experimental | Cel | Peaks |

Mame: |l:alcite; Sy

Formula: |Ca (C03)

Olpan fo test the formula 5 valioity
Keywords: | |
2 or more alphabetical characters
Color: | g
Choose one of the wolors, or type & new one
Subset: |I.norganic g [w] Mineral

*
User Database:
DATABASE1 {PIEA] |
|M1_r first user database |
Pattern ID:
|USR 000-0001 A
This pattem number is avaizble.
Lipdate ID Delete ID

and Document | Append ID

DOC-M88-EXX201 V4 — 11.2014

49



Tutorial DIFFRAC.EVA

Step 5: Adding the Calcite pattern to the database

Once the user database has been created, it is possible to create user patterns.

1. In the User database dialog box, as shown at the previous step, the tuned PDF calcite pattern is
given by default the first pattern number available: USR 000-0001 (Pattern ID field).

2. Click the Append ID button to add the pattern to the user database.
The User Database dialog box will be closed.

3. Close the document. All the data will be removed from the screen.
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Step 6: Creating a New Document and Importing LaB6.BRML

0 1.

New button

0

Import from file
button 3.

Click New on the File menu or use the toolbar button. The EVA document will be
empty.
2. Click the Import from file data command or the Import from file button. The

Import from files dialog box will be displayed. Search the Tutorials/EVA! directory
and select the LaB6.BRML file.

Click Open. The scan LaB6 will be displayed in the graphical view of the EVA
document.

Import a S5can File in its Own Scan List

Lock in: | (5 Tutoril 49 02 e E
ke Aa.Raw & cro-2.RawW
Ej & Alrefht.RAW & csand.Raw
Recert i Alrefit.RAW {& oD.RAW
{&: Asnosol.RAW & Ep33sfraw
{& Assoller.RAW & ET20.RAW
@ {& ausT_BC.raw & ETs0.RAW
Deskiop | |l AUST_EB.raw [& ET80.RAW
E AUST_H.raw E Francoli.raw
- E Bb.RAW E Francolite.raw
—_/ & Bchips.Raw & Frank.RAW
My Doouments & Bx100.RAW & GaDDs1_3.RAW
e coraw & GaDDsZ_3.RAW
. & corundum-L.raw & GaDDsS3_3.RAW
T !l E Corundum-2.raw E Guil4.raw
M_l,lll:omputel E Corundum-3.raw E
< | *
G File narne: |L.':|E'Ei.brrnl - | [ Open ]
My Nélwork Save as type: | RAWV files (" brml;* raw) v |

Fig. 39: Import a Scan File dialog box

ao00

Counts
2000
|

1000

Eo] 90 100 110

2Theta (Coupled ThetaTwoTheta scan) WL=1.79026

Fig. 40: LaB6 file imported in the graphical view

1 The directory path to the EVA tutorial files is "C:\Documents and Settings\All Users\Application Data\Bruker AXS\Tutorials"
under Windows XP and "C:\ProgramData\Bruker AXS\Tutorials" under Windows 7.

To be able to access the folder via Explorer, select “Display hidden files and folders” in the Folders options.
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Step 7: Adding the LaB6 DIF to the User Database

Counts

Fig.

4,

5.

Counts

Import the LaB6.BRML scan.

Make sure the scan has been selected. If no scan has been chosen, select it either in the data
tree or in the 1D view.

Click Peak Search in the Tool list of the Data Command panel
right-click the scan, and then click Tool on the context menu. Click Peak Search on the Tool
submenu.

The Peak Search dialog box will be displayed.

»®
] 0,24 Max Défaut
3000~ 0,12 Largeur ey | |
0,008 Min
] 1 seil
41 Pics trouvés

2000
Soustraire la contribution ka2

Créer un DIF Ajouter 3 |a liste

1000

RS EREEE . .

5 T U T & T U T I T U T U T U T U T L T U T U T U T
20 0 40 50 it}] 70 20 20 100 110 120 130 140

2Theta (Coupled TwoTheta/Theta) WL=1,78897

41: Peak Search dialog box and graphical view showing the ghost peaks

The default parameters are set in the Peak Search dialog box and the ghost peaks are displayed
in the graphical view. The ghost peaks will be modified if the slider is moved.

Select the Remove Ka2 contribution check box and move the slider to adjust the peaks.

Peak Search LaB6.brml #1 x
0.24 Max Default
i
000 0.135 Width k| [
‘|o.oog | Min
1 Threshold
18 Peaks found
000
¥ | Remove ka2 contribution
Make DIF Append To List
1000-] :
| k " a l J Ll s h h JL_ o N\ L A.M
0
u T u T u T u T u T u T u T u T u T u T u T u T u T
20 0 40 50 B0 T 80 = 100 110 120 130 140

Fig.

52

2Theta (Coupled TwoTheta/Theta) WL=1.78897

42: Performing a peak search on the LaB6 scan
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Tutorial

6. Click the Make DIF button: the corresponding DIF is added to the data tree and to the graphical

view.
3000-]
2000
o |
o
U -
1000 l \
bl L
0
2 A hs 5 & 70 8 s 100 110 120 150 140
2Theta (Coupled TwoTheta/Theta) WL=1.78897
Data | Description
= Document
;. \hews
----- . 2Theta View Calcite, Aragonite, Brucite (Coupled TwoThet...
+ Settings 1 Chemical Filter - 1 Database Filter
= D 2Theta 1 Scan
=;[1 | LaB6.brml # Commander Sample ID (Coupled TwoTheta/Theta)
=/ |Pattern List #12 1Pattern

il OF (s86.bm) __[Conmander Sample® |

7. Click User Database in the Data Command panel
right-click the DIF and click User Database on the context menu.

The User Database dialog box will be displayed with the user database and the first pattern

number available for the pattern ID (USR 000-0002).

lUser Database DIF (LaB6.brml) | %
L |User Database:
Description IBMogrwv I Experimental I Cell I Peaksl ser Latabase
DATABASEL P
Mame: |Cnmmander Sample ID | '—”—'g
|I"«'13-I first user database |
Formula: | Ill'
Clpan to test the formuwlz 5 validin: Pattern ID:
Keywords: | || [usk 000-0002 i ]
dar : This pattern number is avaiable.
Color: | Ill'
Choose one of the colors. or [ype 3 new one . ~ —
Subset: |Inarganic Ill' [ Mineral - -
and Docume Append ID

8. Modify the Name and Formula in the Description tab on the left. Enter respectively Lanthanum

hexaboride and LaBé6.
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lUser Database DIF (LaB6.brml) | %
L User Database:
Description - Bibliography | Experimental | Cell | Peaks ser Uatahase
DATABASEL P
Mame: |Lar1ﬁ'13r1um hexaboride | '—”—‘g
|I"«'13-I first user database |
Farmula: |LaBE Ill'
Clpan to test the formuwlz 5 validin: Pattern ID:
Keywords: | || [usk 000-0002 i ]
dar : This pattern number is avaiable.
Color: | Ill'
Choose one of the colors. or [ype 3 new one =
Update ID Delete ID
Subset: |Inarganic Ill' [ Mineral
and Docume Append ID

9. Click the Append ID button to add the new pattern to the selected user database.
The User Database dialog box will be closed.
10. Delete the DIF from the data tree. It will also be removed from the graphical view.
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Step 8: Using the User Database during a Search/Match operation

A user database can be used the same way as another pattern database. The procedure below will
demonstrate how to use the user database when performing a search/match.

1. Select the LaB6.BRML scan.

2. Click Search / Match (scan) in the Data Command panel
right-click the current scan, click Tool on the menu which appears and then Search / Match
(scan) on the related submenu.

3. In the Chemical Filter tab, keep the default parameters: no chemical filter, except D (deuterium) is
discarded (red).

4. In the Database Filter tab, select My first user database in addition to the PDF database (here the
PDF-4+ 2009) in the Database list.

Search [ Match (scan) LaB6.brml #1 X

Rebuild Chemical # = ale ChemicalFilter #1 ~ Database # = e Database Filter #1 v

Database: Rebuild needed
Chemical Filter Database Filter Candidate List Selected Candidates
2 Databases
_| Crystallography Open Data
{-| My first user database
PDF-4+ 2008 RDB

PDF-4+ 2009 RDB
+| PDF-4+ 2010 RDB

i

5. Inthe Candidate List tab, keep the default parameters:
e [0 Group duplicates
e  Criterion = 2 (Neutral)
e Whole Range selected
e [OAuto

6. Click the Match button.
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Search {Match (scan) LaB6.beml 21 )

febiid  Chemical |4 = ale Chemical Filter #1 i~ Database | # = JJe Database Filter #1 v |

Database DATABASE 1+PLU2010: 301284 - After Filters: 221913 |
Chemical Filter Database Fiter Candidate List Selected Candidates

] 1 111 PLU2010 PDF 00-059-0332 Star (%) Primary []  Lanthanum Boride LaB6
2 122 PLU2010 PDF 00-058-0200 Star () Primary [ Boron Lanthanum Samarium  B6 La0.9 Sm0.1
3 |DATABASEL |USF1‘. 1000-0002 Quality Unknown [ ‘Lanthanum hexaboride
4 139 PLU2010  PDF 01-075-1402 Star (%) Primary 9.55 []  Lanthanum Boron LaB5.784
[ 5 141 PLU2010  PDF01-075-1415 Star (%) Primary 9.51 [[] Lanthanum Boron LaB5.892
6 135 PLU2010  PDF 04001-2105 Star (%) Primary 9.53 [[]  Lanthanum Boride LaBs
7 135 PLU2010  PDF 01-075-1414 Star (%) Primary 9.53 []  Lanthanum Boron LaB5.832
8 146 PLU2010  PDF 040056122 Prototyping Primary 10.2 [[]  Europium Ytterbium Boride  Eu0.3Yb0.786
9 116 PLU2010  PDF01-070-8265 Blank Primary 9.26 [ Lanthanum Boron L20.983 86
10 140 PLU2010  PDF04-003-5116 Prototyping Primary 9.4 []  Lanthanum Boride LaB5.50
[JerowDupicates | |« 4 b B 4 = |Matched 10704 | 221913 Canddates in 64.5 .
=)
® Criterion: |2: Neutral |~
(C) Subrange
[ Auto
Match

| Search [Match Search by Name | Fiter Lsts

Fig. 43: Search Results including the user pattern

The LaB6 user pattern appears in the result list like a PDF pattern and is used in the same way in the
data tree and the graphical view.

B D view 3
1
30004
£ 2004
=
o
(4]
e \ \
l l & 1 N —\L-
. /
1 & 1 ¥ 1 ! 1 ! 1 B 1 L. 1 Lf 1 L 1 . 1 a 1 . 1} A I
20 0 ® %0 ] T0 8 80 100 110 120 130 140
2Theta (Coupled TwoThela/Theta) WL=1.78897
Data Tree =) L= At
= J Document Data ~ A
s B B o
- L[] 2Theta View C jer Sample ID (Coupled TwoThet... —
4 Settngs 1 Chemical Fiter - 1 Database Filter Miitotes — S
=] 2Theta 1Scan iz ~
BN Loo5.brmi 1 | Commander Sample ID (Coupled TwoTheta/Theta) CE c: — = Biack =l
—|:| Pattern List =3 1Pattern - v
-[1]usR 000-0002 Lanthanum hexaboride
Legend
Legend used to characterize the data.

Fig. 44: User pattern added to the data tree and the graphical view
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Step 9: Saving

Click Save As on the File menu. The Save As dialog box will be displayed.

N

Select the appropriate disc drive and directory.

w

Type in the file name. To overwrite an .EVA file, use the same name.
Click Save.

P

Save As 2 |[x]

S [OTuod ¥ QX @

E_ B catesoportso.Eva

My Recent
Docurments

Dektop

" File name: LaB6_userDB ~

MyMetwork | Saveastype: | EVAfiles (eva) v

Fig. 45: Saving LaB6_userDB.EVA document
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Performing a Peak Search

The following chapter describes the basic procedure for running a peak search.

The scan used is held as a tutorial file, Csand.RAW, found in the Tutorial directory. Csand is white
coral sand from a beach in Hawaii. It consists of three types of Carbonates, Aragonite, Calcite and
Magnesian calcite.

Steps:

Creating a new EVA document and importing Csand.RAW.

2. Setting of the setting the peak search parameters.
3. Appending the peaks.
4. Saving the EVA document containing the scan.
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Step 1: Creating a New EVA Document and Importing Csand.RAW

0 1.

New button

0

Import from file 3,
button

Click New on the File menu or use the dedicated button in the toolbar. The EVA
document is empty.

2. Click the Import from file data command or the Import from file button. The
Import from files dialog box will be displayed.

Search the Tutorials/EVA' directory and select the Csand.RAW file.

4. Click Open. The scan Csand.RAW will be displayed in the graphical view of the
EVA document.

Import a Scan File in its Own Scan List

Regarder dans : | |3 Tutorial Vl | ? 0
[h 2a.RAW [k cPD-2.RAW
72 [ Arefit.RAW ™
|
; (i ArefitRAW {& DD .RAW
Mes documents E Asnosol . RAW E Ep333f.RAW
récents (i Assoller AW [k ET20.RAW
[i AUST BC.raw {& ETS0.RAW
P, (i AUST EB.raw {i ETs0.RAW
E: AUST H.raw E Francoli.raw
Bureau E Bb.RAW E Francolite.raw
Bchips. RAW Frank.RRAW
. [i Bx100.RAW [k GADDS1_3.RAW
(g [i cc.raw [k GADDS2_3.RAW
/ 1k Corundum-1.raw | GaDDS3_3.RAW
Mes- T e E: Corundum-2.raw E Guil4.raw
E Corundum-3.raw E LaB&. brml
- < | t)
gj Mom du fichier : |Csand.HﬁW hd | I Ouyrir ]
Foste detaval | ppioe ge type : |F{.ﬁWﬁIes (*brml;* raw) V| [ Annuler ]

Fig. 46: Import a Scan File dialog box

Counts
g g B

g

=

2Theta (Coupled TwoTheta/Theta) WL=1.54060

Fig. 47: Csand scan imported in the graphical view

1 The directory path to the EVA tutorial files is "C:\Documents and Settings\All Users\Application Data\Bruker AXS\Tutorials"

under Windows XP and "C:\ProgramData\Bruker AXS\Tutorials" under Windows 7.

To access the folder with the explorer, select “Display hidden files and folders” in the Folders options.
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Step 2: Setting the Peak Search Parameters

1. Make certain the scan is selected; if not, select it either in the data tree or in the 1D view.

2. Click Peak Search in the Tool list of the Data Command panel
Right-click the scan, and then click Tool on the context menu. Click Peak Search on the Tool
submenu.

The Peak Search dialog box will be displayed.

0.6 Max Default
0.299 Width |-
0.02 [in

1 Threshold

34 Peaks found

Remove ka2 contribution

Make DIF Append To List
500
300
ST el
T .—
o3

10 20 30 40 50 ]
2Theta (Coupled TwoThetaiTheta) WL=1.54060

Fig. 48: Peak Search dialog box and graphical view showing the ghost peaks

3. The default parameters are set in the Peak Search dialog box and the ghost peaks are displayed
in the graphical view. If you move the slider the ghost peaks are modified. The Ka2 contribution
can be removed by selecting the corresponding check box but it is not necessary here.

4. |If the default parameters are satisfactory: click the Default button to return to the default
parameters.
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Step 3: Appending the Peaks

1. To validate the peaks and add them to the graphical view as well as to the data tree, click the
Append to List button.
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Fig. 49: Peak Search dialog box and graphical view showing the ghost peaks
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Fig. 50: Peak List added in the Data Tree

2. You can edit each peak in the Peak Property table. For example you can modify their position or
change the layout.

@ NOTE

You can also create a DIF pattern by clicking the Make DIF button.
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Step 4: Saving

DIFFRAC.EVA

Click Save As on the File menu. The Save As dialog box will be displayed.

Select the appropriate disc drive and directory.

Type in the file name.

2.

3.

4. Click Save.
Save As

Save in: | (= Tutorial

My Recent
Documents

Desklop

)
by Docurments
Ay Computer

-

tdy Metwork,

v O E
a Calc50Port50.EVA
File name: |Csand V| L Save ]
Save as lype: |EW\ﬁIes *eva) V| [ Cancel ]

Fig. 51: Saving Csand.EVA document
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Computing Ko, Stripping

The following procedure describes the basic procedure for computing Ka2 Stripping.

The scan used is held as a tutorial file, Quartz.RAW, found in the Tutorial directory.

Steps:

Tutorial

1. Creating a new EVA document and importing Quartz.RAW.
2. Computing the Ko, stripping.
3. Saving the EVA document containing the scan.
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Step 1: Creating a New EVA Document and Importing Quartz.RAW

D 1. Click New on the File menu or use the dedicated button in the toolbar. The EVA

New button document is empty.

2. Click the Import from file data command or the Import from file button. The
a Import from files dialog box will be displayed.

Lmtl:ort fromfile 3, Search the Tutorials/EVA! directory and select the Quartz.RAW file.
utton

4. Click Open. The scan Quartz.RAW will be displayed in the graphical view of the
EVA document.

Import a S5can File in its Own Scan List

Lok in; | 15 Tutarial V| ) Lf £ -
E LaB&.raw E Spikes.raw
Ej Eml.Rﬁ.W Esub.raw
Recent [i mz Raw {i Th3.RAW
{& m3.RAW {& vm1.RAW
E Mineral_Mixture.brml E Wp.RAW
@ [k MINMDX-v3.RAW [k Zrox1.RAW
Deskiop [k MIXTURE3-v3.RAW [& Znox2.RawW
E MNh4no3.raw
. [k Niore RAW
Lo
[ ‘_—/ [k Pbznox.RAW
by D ocurnerts L Pd"|i|:l-5.RAW
E Pegmin. RAW
[ Pig.RAW
Tf !l | Quartz.ran
! E Scans incomplets_SRM1976a_Cu_GM_Saller _temp.brml
My Computer
= | ¥
q File rarne: |0uartz.mw V| [ Open J
bl Nétwork Gave &t type: | Raw files (" bml;” raw) v |
Fig. 52: Import a Scan File dialog box
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Fig. 53: Quartz scan imported in the graphical view

1 The directory path to the EVA tutorial files is "C:\Documents and Settings\All Users\Application Data\Bruker AXS\Tutorials"
under Windows XP and "C:\ProgramData\Bruker AXS\Tutorials" under Windows 7.
To access the folder with the explorer, select “Display hidden files and folders” in the Folders options.
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Step 2: Computing the Ko Stripping

1.
2,

Counts
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o

Fig.
The
line
3.

25000
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15000

Counts

o000

Fig.

Make certain the scan is selected; if not, select it either in the data tree or in the 1D view.

Right-click the scan, and then click Tool on the context menu. Click Strip Ka2 on the related
submenu: the Strip Ka2 dialog box will be displayed.

3 X

E 1 Max Default

J 0.513 Width | |

E 0 Min

: Replace Append

= |

7 |\

E [ |

E b A A b A by M x . N A e s Ja

T u T u T u T u T u T u T u 1
20 30 5 & 0 80 20

2Theta i-l_--:nckecIC-:lupIedj: WL= 1-.-541
54: Strip Ka2 dialog box and in the graphical view: ghost Ka2-stripped line

default parameters are set in the Strip Ka2 dialog box and the ghost line shows the Ka-stripped
in the graphical view. If you move the slider the ghost line is modified.

Zoom in on the peaks to see the result clearly.

X
[1 Max Default
0.513 Width ||
_III Min
Replace Append

2Theta (LockedCoupled) WL=1.541

55: Zoom on the peaks (26=38° to 48°)

If the default parameters are satisfactory: click the Default button to return to the default
parameters if necessary.
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5. Then, you can:
e Click Append to append the Ka2 subtracted scan to the document. The scan is added
to the scan list and its properties can be edited in the property table.
e Click Replace to replace the original scan with the Ka2 subtracted scan.
3|5 JD 4[ ;%I'heta (LockedCoi?pled}WL:1.541 4|4 JE JT
Fig. 56: Original scan replaced with the Ka2 subtracted scan - Zoom on the peaks (26=38° to 48°)

Step 3: Saving

e A

Click Save As on the File menu. The Save As dialog box will be displayed.
Select the appropriate disc drive and directory.

Type in the file name.

Click Save.

Save As

My Documents

by Conmputer

File marne: |Quartz e | [ Save ]
tly Netwark, Save as type: | RAW files (*brml;" raw) “ | [ Cancel l

Save in: |@Tutoria| v| (€] [j! [

2 ) calcsoportso.Eva

by Recent
Documents

-

Desktop

3

-

Fig.

66

57: Saving the Quartz.EVA document
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Smoothing Scans

The following procedure describes the basic procedure for smoothing scans.

The scan used is held as a tutorial file, Quartz.RAW, found in the Tutorial directory.

Steps:

Tutorial

1. Creating a new EVA document and importing Quartz.RAW.
2. Smoothing the scan.

3. Saving the EVA document containing the scan.
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Step 1: Creating a New EVA Document and Importing Quartz.RAW

D 1. Click New on the File menu or use the dedicated button in the toolbar. The EVA

New button document is empty.

2. Click the Import from file data command or the Import from file button. The
a Import from files dialog box will be displayed.

Lmtl:ort fromfile 3, Search the Tutorials/EVA! directory and select the Quartz.RAW file.
utton

4. Click Open. The scan Quartz.RAW will be displayed in the graphical view of the
EVA document.

Import a Scan File in its Own Scan List

Look jn: | I3 Tuterial v | ) [_f £ -
E LaB&.raw E Spikes.raw
Ej Eml.F‘..l'-\W Esub.raw
Recent E m2.RAW E Th3.RAW
{& m3.RAW (& vm1.RAW
E Mineral_Mixture.brml E Wp.RAW
@ [k MINMD-3.RAW [& Zrox1.RAW
Deskiop [k MIXTURE3-V3.RAW [& Zrox2.Raw
E MNh4no3.raw
- [k Niore RAW
—j [k Pbznox.RAW
by Documents E E:;:_":p?&m
. [ Pig.RAW
’f! !l | Quartz.raw
\ E Scans incomplets_SRM1976a_Cu_GM_Soller_temp.brml
by Computer
?
i File: narme: |Quartz.mw hd | [ Open .]
Fdy Metwork | 5ave &3 tupe: | Raw files (* bml:* raw) w |

Fig. 58: Import a Scan File dialog box
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Fig. 59: Quartz scan imported in the graphical view

1 The directory path to the EVA tutorial files is "C:\Documents and Settings\All Users\Application Data\Bruker AXS\Tutorials"
under Windows XP and "C:\ProgramData\Bruker AXS\Tutorials" under Windows 7.
To access the folder with the explorer, select “Display hidden files and folders” in the Folders options.
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Step 2: Smoothing the Scan

Counts

Fig.

Case #1: Smoothing

Make certain the scan is selected; if not, select it either in the data tree or in the 1D view.

Right-click the scan, and then click Tool on the context menu. Click Smooth on the related
submenu: the Smooth dialog box will be displayed.
~ X
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w0y
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] 0.02 Min
=] Replace Append
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2Theta (Coupled ThetaTwoTheta scan) WL=1.54060
60: Smooth dialog box and in the graphical view: ghost smoothed line

The default parameters are set in the Smooth dialog box and the ghost line shows the smoothed line
in the graphical view. If you move the slider the ghost line is modified.

3.

Counts
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Fig.

Zoom on the peaks to clearly see the result.

X
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]
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| .
i
| ! 1
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2Theta (Coupled Theta/TwoTheta scan) WL=1.54060

61: Zoom on peaks (26=67° to 69°)

If the default parameters are satisfactory: click the Default button to return to the default
parameters.
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5. Then, you can:

e Click Append to append the smoothed scan to the document. The scan is added to
the scan list and its properties can be edited in the property table.

o Click Replace to replace the original scan with the smoothed scan.

Counts
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Fig. 62: Original scan replaced with the smoothed scan - Zoom on peaks (26=67° to 69°)

Case #2: Fourier Smoothing
Make certain the scan is selected; if not, select it either in the data tree or in the 1D view.

2. Right-click the scan, and then click Tool on the context menu. Click Fourier Smooth on the
related submenu: the Fourier Smooth dialog box will be displayed.

2.585

Fourier Smooth Quartz.raw #1 X
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Fig. 63: Smooth dialog box and in the graphical view: ghost smoothed line

3. Automatic adjustments are done. The ghost line shows the smoothed line in the graphical view.

You can modify the cutoff graphically or by changing the limit value. You can modify the expansion
by selecting another “Steps multiplied by” value.
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4. Zoom in on the peaks to see the result clearly.
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Fig. 64: Zoom on peaks (26=67° to 69°)

Then, you can:

e Click Append to append the smoothed scan to the document. The scan is added to
the scan list and its properties can be edited in the property table.

e Click Replace to replace the original scan with the smoothed scan.

20000 23000

Counts
15000

10000

5000

1]

T T T T
671 672 673 674 615 676 617 618 679 82 681 682 B83 B84 BB5 BEG BE7 BBE 6839 ]
2Theta (Coupled Theta/TwoTheta scan) WL="1.54060

Fig. 65: Original scan replaced with the smoothed scan - Zoom on peaks (26=67° to 69°)
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Step 3: Saving

Click Save As on the File menu. The Save As dialog box will be displayed.

N

Select the appropriate disc drive and directory.

w

Type in the file name.
Click Save.

Save As
Save in: |@Tutorial V| (€] [,? i

.,E_ 1) calcsoportso.Eva

tu Becent
[ocuments

Dezktop
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iy Documents

3

ky Comnpuiter
File name: |Smaoth_@uartz b | [ Save ]
by M etk Save az type; | RAW files (" brml;”™ raw) R | [ Cancel ] ;

Fig. 66: Saving the Smooth_Quartz.EVA document
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Removing Aberrant Points

The following procedure describes the basic procedure for removing aberrant points from a scan.

The scan used is held as a tutorial file, Spikes.RAW, found in the Tutorial directory.

Steps:

1. Creating a new EVA document and importing Spikes.RAW.
2. Removing the aberrant points.

3. Saving the EVA document containing the scan.
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Step 1: Creating a New EVA Document and Importing Spikes.RAW

D 1. Click New on the File menu or use the dedicated button in the toolbar. The EVA

New button document is empty.

2. Click the Import from file data command or the Import from file button. The
a Import from files dialog box will be displayed.

Import from file 3. Search the Tutorials/EVA! directory and select the Spikes.RAW file.

button

4. Click Open. The scan Spikes.RAW will be displayed in the graphical view of the
EVA document.

Impert a Scan File in its Own Scan List

Lok jr: | (23 Tutorial v | 3 ¥ -
E: LaB&.raw E 5
D E: m1l.RAW E sub.raw
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! E: Scans incomplets_SRM1976a_Cu_GM_Soller_temp.brml
by Computer
>
&; File: name: |Spikes.|aw v | L Open ]
My Network | Save as ype: | Raw files (" brml;”* raw) w |

Fig. 67: Import a Scan File dialog box
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Fig. 68: Spikes scan imported in the graphical view

1 The directory path to the EVA tutorial files is "C:\Documents and Settings\All Users\Application Data\Bruker AXS\Tutorials"
under Windows XP and "C:\ProgramData\Bruker AXS\Tutorials" under Windows 7.
To access the folder with the explorer, select “Display hidden files and folders” in the Folders options.
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Step 2: Removing Aberrant Points

Make certain the scan is selected; if not, select it either in the data tree or in the 1D view.

2. Right-click the scan, and then click Tool on the context menu. Click Aberrant on the related
submenu: the Aberrant dialog box will be displayed.
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Fig. 69: Aberrant dialog box and graphical view displaying a ghost line with the aberrant points
removed

The Aberrant dialog box gives the positions of the aberrant points and the corresponding uncorrected
and corrected intensities. A ghost line shows the corrected scan.
3. Then, you can:

e Click Append to append the corrected scan to the document. The scan is added to
the scan list and its properties can be edited in the property table.

o Click Replace to replace the original scan with the corrected scan.
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Fig. 70: Original scan replaced with the corrected scan
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Step 3: Saving

Click Save As on the File menu. The Save As dialog box will be displayed.

N

Select the appropriate disc drive and directory.

w

Type in the file name.
Click Save.

Save As
Save in: |@Tutorial V| (€] [,? i

.2_ Calc50Port50.EVA

tu Recent
Documents
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i
ty Documents

ky Comnputer

-

File name: |Spikes b | l Save ]

by M etk Save as type: | EVAfiles (" eva) " | ’ Cancel ] :

Fig. 71: Saving the Spikes.EVA document
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Computing Areas

The following procedure describes the basic procedure for computing an area.

The scan used is held as a tutorial file, ET20.RAW, found in the Tutorial directory. ET20 is a mixture of
Corundum and Boehmite.

Steps:
1. Creating a new EVA document and importing ET20.RAW.

2. Selecting and computing an area.
3. Saving the EVA document containing the scan.
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Step 1: Creating a New EVA Document and Importing ET20.RAW

D 1. Click New on the File menu or use the dedicated button in the toolbar. The EVA

New button document is empty.

2. Click the Import from file data command or the Import from file button. The
a Import from files dialog box will be displayed.

Search the Tutorials/EVA! directory and select the ET20.RAW file.

Click Open. The scan ET20 will be displayed in the graphical view of the EVA
document.

Import from file
button

w

Import a 5can File in its Own Scan List
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Fig. 72: Import a Scan File dialog box
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Fig. 73: ET20.RAW file imported in the graphical view

1 The directory path to the EVA tutorial files is "C:\Documents and Settings\All Users\Application Data\Bruker AXS\Tutorials"
under Windows XP and "C:\ProgramData\Bruker AXS\Tutorials" under Windows 7.
To access the folder with the explorer, select “Display hidden files and folders” in the Folders options.
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Step 2: Selecting and Computing an Area
1. Make certain the scan is selected; if not, select it either in the data tree or in the 1D view.

2. Click Create Area in the Tool list of the Data Command panel,
Right-click the scan, and then click Tool on the context menu. Click Create Area on the Tool
submenu.

The Create Area dialog box will be displayed.

Create Area ET20.R.AW #1 X
Angle (deg.) Intensity (cps)
Left Left
Right Right
Ma Max
FWHM Met Height
e Scherrer evaluation
L. Breadth Crystalite Size
Gravity C. Use FWHM (C

Use I. Breadth (
Area (ops x deg.)

Raw Area K= |1

Met Area Instr. Width = |0

Press and select an Area

Fig. 74: Create Area dialog box

3. Click Press and select an Area to select an area with the mouse (press and hold the left mouse
button with the pointer on one end of the selection, then point to the opposite end and release the
button). In the example the first peak (Corundum peak) has been chosen.
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Fig. 75: Selecting an area
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Fig. 76: Area selected

DOC-M88-EXX201 V4 — 11.2014 79



Tutorial

80

You can modify the area by dragging any filled circle of the area bottom line.

The results are displayed in the dialog box.

Create Area ET20.R.AW #1

FWHM [0.149

Angle (deg.) Intensity (cps)
Left |24.940 Left 5
Right |26.080 Right
Max |25.571 Max
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Wl il

Crystallite Size |605.809

X

Use FWHM (2

Use I, Breadth ()

Net Area |333.1 Instr. Width = [0 |
... Pressand selectan Area | Append this Area

Fig. 77: Results of the area computation

DIFFRAC.EVA

Once the selection is satisfactory, click Append this Area to add the area to an Area list in the

Data tree.

The results will be displayed in the Area Property table.
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Step 3: Saving

Click Save As on the File menu. The Save As dialog box will be displayed.

N

Select the appropriate disc drive and directory.

w

Type in the file name. (To overwrite an .EVA file, use the same name).
Click Save.
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Fig. 78: Saving ET20.EVA document
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Adding Scans

The following procedure describes the basic procedure for adding scans.

The scans used are held as tutorial files, ET20.RAW, ET50.RAW, ET80.RAW, found in the Tutorial
directory. They are mixtures of Corundum and Boehmite.

Steps:
1. Creating a new EVA document and importing ET20.RAW, ET50.RAW and ET80.RAW.
2. Adding the scans.

3. Saving the EVA document containing the scans.
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Step 1: Creating a New EVA Document and Importing ET20.RAW, ET50.RAW
and ET80.RAW

[ 1.

New button

0

Import from file
button 3.

Click New on the File menu or use the dedicated button in the toolbar. The EVA
document is empty.

2. Click the Import from file data command or the Import from file button. The

Import from files dialog box will be displayed. Search the Tutorials/EVA! directory
and multi-select the ET20.RAW, ET50.RAW and ET80.RAW files.

Click Open. The scan ET20, ET50 and ET80 will be displayed in the graphical
view of the EVA document.

Import & Scan File in its Own Scan List

Loak jr: | (23 Tutorial w | <) L? - -
(& Aa.rAw {4 cPp-2.RAW
Ej (i Alrefht. AW {4 csand.Raw
Focert || Alrefit RAW (& oo.RAw
(& Asnosoll. RAW [k Ep333rRAW
E Assoller RAW
@ (& AUST_BC.raw
(i AUST_FB.raw
Dieskt =
A E AUST_H.raw E Francoli.raw
. E Bb.RAW E Francolite.raw
_ ‘_) |k Bchips.RaW & Frank.raw
L (& BX100.RAW [k GADDS1_3.RAW
My Documents | 7 - paw [k GADDS2_3.RAW
{4 Corundum-1.raw {& GaDDS3_3.RAW
[ El 14 corundum-2.raw & Guil.raw
[ E Corundum-3.raw E LaB6. brmi
My Computer 3 | 3
" File niame: "ETB0.RAW" "ET20.RAW" "ETS0ORAW" v [ open |
My Networ, | Tiles of type: |F{AWﬂIes (" brml;” raw) v|

Fig. 79: Import a Scan File dialog box
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Fig. 80: ET20.RAW, ET50.RAW and ET80.RAW files imported in the graphical view

1 The directory path to the EVA tutorial files is "C:\Documents and Settings\All Users\Application Data\Bruker AXS\Tutorials"
under Windows XP and "C:\ProgramData\Bruker AXS\Tutorials" under Windows 7.
To access the folder with the explorer, select “Display hidden files and folders” in the Folders options.
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Step 2: Adding the Scans

1. Multi-select the scans in the data tree.

2. Click Add in the Tool list of the Data Command panel
Right-click the multi-selection, and then click Tool on the context menu. Click Add on the Tool
submenu.

The resulting scan will be displayed in the graphical view and added to the scan list in the data tree.
The resulting scan will inherit the name of the first selected scan.
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Fig. 81: Original scans and the scan resulting from the addition
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Step 3: Saving

Click Save As on the File menu. The Save As dialog box will be displayed.

2. Select the appropriate disc drive and directory.
3. Type in the file name. (To overwrite an .EVA file, use the same name).
4. Click Save.

Save As

Save i |E)Tutgna| v| @ [_? £ [
™ B calcsoportso.EvaA
! B csand.eva
tu Recent
Documents
€
Dezktop

ty Documents

3

ky Comnputer
File name: |I:—I'_additior|| b | [ Save ]
M etk Save as type: | EVAfiles (" eva) w | ’ Cancel l :

Fig. 82: Saving ET_addition.EVA document
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Subtracting Scans

The following procedure describes the basic procedure for subtracting scans. It can be applied on two
scans only.

The scans used are held as tutorial files, ET20.RAW and ET50.RAW, found in the Tutorial directory.
They are mixtures of Corundum and Boehmite.

Steps:

1. Creating a new EVA document and importing ET20.RAW and ET50.RAW.
2. Subtracting the scans.

3. Saving the EVA document containing the scans.
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Step 1: Creating a New EVA Document and Importing ET20.RAW and
ET50.RAW

[ 1.

New button

0

Import from file
button 3.

Click New on the File menu or use the dedicated button in the toolbar. The EVA
document is empty.

2. Click the Import from file data command or the Import from file button. The
Import from files dialog box will be displayed. Search the Tutorials/EVA! directory
and multi-select the files ET20.RAW and ET50.RAW.

Click Open. The scans ET20 and ET50 will be displayed in the graphical view of
the EVA document. Select the Display Legend check box to display the legend in
the graphical view.

Import & Scan File in its Own Scan List

Look jr: | | Tutorial b | ) ? ¥ [~
[k Az.RAW [i cPo-2.RAW
Ej [& Alrefut.RAW [& csand.RAW
Recent [k Alrefit.RAW {& oo.RAW
[k Asnosoll.raw [i Ep333f.RAW
E Assoller RAW
@ [k AUST BC.raw METS0.RAW
Docktop | |1ha AUST_EB.raw (i ET80.RAW
E AUST _H.raw E: Francoli.raw
- E Bb.RAW E: Francolite.raw
'_/ [k Bchips.RAW {& Frank.RAW
by Documants [k Bx100.RAW [i GADDS1_3.RAW
[k cc.raw {i GaDDS2_3.RAW
[k Corundum-L.raw {i GADDS3_3.RAW
Q! E Corundum-2.raw E: Guil4.raw
\ E Corundum-3.raw E: LaB&.brml I
by Computer Th
< | D
1 T=
i File: marme: |"|:—|'5ﬂ.HAW" "ET20.RAW" A4 | Open
My N;atwork Save as type: | RAW files (" brml;” raw) A | [ Cancel ]

Fig. 83: Import a Scan File dialog box
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Fig. 84: ET20.RAW and ET50.RAW files imported in the graphical view

1 The directory path to the EVA tutorial files is "C:\Documents and Settings\All Users\Application Data\Bruker AXS\Tutorials"
under Windows XP and "C:\ProgramData\Bruker AXS\Tutorials" under Windows 7.
To access the folder with the explorer, select “Display hidden files and folders” in the Folders options.
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Step 2: Subtracting the Scans

Case #1: Subtraction result with positive values

1. Multi-select the scans in the data tree (select ET50.RAW first).

2. Click Subtract in the Tool list of the Data Command panel
Right-click (the multi-selection), and then click Tool on the context menu. Click Subtract on
the Tool submenu.

The resulting scan is displayed in the graphical view and added to the scan list in the data tree.
The resulting scan is given the name of the first selected scan.
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Fig. 85: Original scans and the scan resulting from the subtraction

Case #2: Subtraction result with negative values

1. Multi-select the scans in the data tree (select ET20.RAW first).

2. Click Subtract in the Tool list of the Data Command panel
Right-click (the multi-selection), and then click Tool on the context menu. Click Subtract on
the Tool submenu.

The difference curve is automatically displayed in the extended view and added to the scan list in
the data tree. The resulting scan is given the name of the first selected scan and is visible only in
the extended view.

= Ly )
= o J\f’

Fig. 86: Difference curve displayed in the extended view

3. Adjust the extended view scale by clicking on it and dragging up or down to zoom in or out.
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Step 3: Saving

Click Save As on the File menu. The Save As dialog box will be displayed.

2. Select the appropriate disc drive and directory.
3. Type in the file name. (To overwrite an .EVA file, use the same name).
4. Click Save.

Save As

Save i |E)Tutgna| v| @ [_? £ [
™ B calcsoportso.EvaA
! B csand.eva
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Documents
€
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Fig. 87: Saving ET_subtraction.EVA document
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Merging Scans

The following procedure describes the basic procedure for subtracting scans. It can be applied on
several scans.

The scans used are held as tutorial files, Corundum-1.RAW, Corundum-2.RAW and Corundum-
3.RAW, found in the Tutorial directory.

Steps:

1. Creating a new EVA document and importing Corundum-1.RAW, Corundum-2.RAW and
Corundum-3.RAW.

Merging the scans.
Saving the EVA document containing the scans.
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Step 1: Creating a New EVA Document and Importing Corundum-1.RAW,
Corundum-2.RAW and Corundum-3.RAW

D 1. Click New on the File menu or use the dedicated button in the toolbar. The EVA

New button document is empty.

2. Click the Import from file data command or the Import from file button. The
-a Import from files dialog box will be displayed. Search the Tutorials/EVA! directory
Import from file and multi-select the files Corundum-1.RAW, Corundum-2.RAW and Corundum-
button 3.RAW.

3. Click Open. The scans Corundum-1, Corundum-2 and Corundum-3 will be
displayed in the graphical view of the EVA document.

Import a 5can File in its Own Scan List

L ook, jr: | | Tutorial i | < ? # [ol-
[k Aa.RAW [k cPo-2.RAW
Ej [k Alrefht.RAW [i csand.RAW
Recent [k Alrefit.RAw {i bo.RAW
[k Asnosoll. AW [k Ep333f.RAW
[k Assoller RAW {i ET20.RAW
@ [k AUST_BC.raw [i ETS0.RAW
Desktop | |1ha AUST_EB.raw {i ETa0.RAW
E AUST _H.raw E Francoli.raw
- E Bb.RAW E Francolite.raw
‘_—} [i Bchips.RAW [& Frank.Raw
by Documants [k Bx100.RAW [k GaDDS1_3.RAW
[k cc.raw {i GaDDS2_3.RAW
" Corundum-L.raw {ii GADDS3_3.RAW
@ Corundum-2.raw E Guil4.raw
\ E Corundum-3.raw E LaB&.brml
tdy Computer p ! a
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kAy Nélwork Save a3 bype: |F{Nr'u’ﬂles (* brml:* raw) v|

Fig. 88: Import a Scan File dialog box
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Fig. 89: Corundum-1.RAW, Corundum-2.RAW and Corundum-3 files imported in the graphical view

1 The directory path to the EVA tutorial files is "C:\Documents and Settings\All Users\Application Data\Bruker AXS\Tutorials"
under Windows XP and "C:\ProgramData\Bruker AXS\Tutorials" under Windows 7.
To access the folder with the explorer, select “Display hidden files and folders” in the Folders options.
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Step 2: Merging the Scans

1. Multi-select the scans from Corundum-1 to Corundum-3 in the data tree; the Corundum-1 is taken
as the reference.

2. Click Merge in the Tool list of the Data Command panel
Right-click the multi-selection, and then click Tool on the context menu. Click Merge on the Tool
submenu.

The resulting scan is displayed in the graphical view and added to the scan list in the data tree. The
resulting scan is given the name of the first selected scan.
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Fig. 90: Original scans and the scan resulting from the merging
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Step 3: Saving

Click Save As on the File menu. The Save As dialog box will be displayed.

2. Select the appropriate disc drive and directory.
3. Type in the file name. (To overwrite an .EVA file, use the same name).
4. Click Save.

Save As

Save in: |E}Tutnrial v| @ [_?! o
g B calcsoPorts0.Eva
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My Network | Saveastpe: | EVAfiles (" eva) v|

Fig. 91: Saving Merge_corundum.EVA document
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Normalizing Scans

The following procedure describes the basic procedure for normalizing scans.

The scans used are held as tutorial files, Znox1.RAW and Znox2.RAW, found in the Tutorial directory.
They are zinc minerals.

Steps:
1. Creating a new EVA document and importing Znox1.RAW and Znox2.RAW.

2. Normalizing the scans.

3. Saving the EVA document containing the scans.
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Tutorial

Step 1: Creating a New EVA Document and Importing Znox1.RAW and
Znox2.RAW

0

New button

0

1. Click New on the File menu or use the dedicated button in the toolbar. The EVA
document is empty.

2. Click the Import from file data command or the Import from file button. The

Import from files dialog box will be displayed. Search the Tutorials/EVA! directory
and multi-select the Znox1.RAW and Znox2.RAW.

Import from file

button

3. Click Open. The scans Znox1.RAW and Znox2.RAW will be displayed in the
graphical view of the EVA document.

Import a Scan File in its Own Scan List

Look in: | (=) Tutorial 2 | >3 e E-
E Spikes.raw
Ej E sub.raw
Recent E Th3.RAW
[& vm1.RAW
[& wp.RAW
@ Znox 1.RAW
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ty Documents
kM Computer
< -
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Fig. 92: Import a Scan File dialog box

Counts
2000 4000 6000 8OO0 10000 12000 14000 16000 18000 20000 22000

1]

2Theta (Coupled ThetalTwoTheta scan) WL=1.54060

Fig. 93: Znox1.RAW (in red) and Znox2.RAW (in black) files imported in the graphical view

1 The directory path to the EVA tutorial files is "C:\Documents and Settings\All Users\Application Data\Bruker AXS\Tutorials"
under Windows XP and "C:\ProgramData\Bruker AXS\Tutorials" under Windows 7.
To access the folder with the explorer, select “Display hidden files and folders” in the Folders options.
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Step 2: Normalizing the Scans

There are three different ways of normalizing scans: scans can be normalized to share the same
maximum intensity, to share a common point or to share the maximum of a certain scan. All the scans
displayed in the graphical view are normalized. Note that normalization is only available in CPS.
Therefore if the display is in Counts, you have to switch to CPS to be able to normalize.

To normalize on the Znox2 scan:

1. The Y-scale unit is Counts by default. Select CPS for the Y-scale in the 2 Theta View Property
table.

Right-click the Znox2 scan: the related context menu is displayed.

Point to Normalize all visible scans and on the sub-menu, click the Normalize on scan
Znox2.RAW command.

4. The scans are normalized on the maximum of the Znox2 scan:

CPS
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o
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|
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Fig. 94: Original scans and the scan resulting from normalizing
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Step 3: Saving

Click Save As on the File menu. The Save As dialog box will be displayed.

2. Select the appropriate disc drive and directory.
3. Type in the file name. (To overwrite an .EVA file, use the same name).
4. Click Save.

Save As

Save in; |E}Tutnrial v| (€] [__?! e
g ) calcs0Ports0.EVA
y Csand.eua
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Fdw Computer
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Fig. 95: Saving Znox.EVA document
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Computing the Crystallinity
The following procedure describes the basic procedure for computing the crystallinity of a sample.

The scan used is held as a tutorial file, m2.RAW, found in the Tutorial directory.

Steps:

Creating a new EVA document and importing m2.RAW.

N

Computing the crystallinity.

w

Checking the calculation.

>

Saving the EVA document containing the scans.
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Step 1: Creating a New EVA Document and Importing m2.RAW

D 1. Click New on the File menu or use the dedicated button in the toolbar. The EVA
New button document is empty.
2. Click the Import from file data command or the Import from file button. The
a Import from files dialog box will be displayed. Search the Tutorials/EVA" directory
Import from file and select the m2.RAW file.
button 3. Click Open. The scan m2 will be displayed in the graphical view of the EVA
document.

Import a Scan File in its Own Scan List
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Recent E ETbS.RJ'—\W
(i m3.RAW {& vm1.RAW
E Mineral_Mixture,brml E Wp.RAW
@ [ MINMEc-va RAW i Znox1.RAw
Desktop | |la MIXTURE3-V3.RAW {& znoxz. Raw
E Mhano3.raw
= [ riore RAW
—J [k Pbznox.RAW
tdy Documents E Phips.RAW
E: Pegmin.RAW
) (i Pig.RAW
i E Quartz.raw
' E Scans incomplets_SRM1976a_Cu_GM_Soller_temp.brml
My Computer
< | >
&; File narne: |n12.Fb‘\W vl L&J
My Metwork | S4ve &5 type: | RAW files (" brml;* raw) v|
Fig. 96: Import a Scan File dialog box
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Fig. 97: m2 file imported in the graphical view

1 The directory path to the EVA tutorial files is "C:\Documents and Settings\All Users\Application Data\Bruker AXS\Tutorials"
under Windows XP and "C:\ProgramData\Bruker AXS\Tutorials" under Windows 7.
To access the folder with the explorer, select “Display hidden files and folders” in the Folders options.
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Step 2: Computing the Crystallinity
1. Make certain the m2 scan is selected in the data tree.
2. Adjust the background. To do so:

e Click Background in the Tool list of the Data Command panel
Right-click the scan in the data tree and then click Tool on the context menu. Click
Background on the Tool submenu.
The background dialog box will be displayed.

e Adjust the background curvature as shown below.
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Fig. 98: Background adjusted

3. Select the Compute Crystallinity check box in the Scan Property table
The crystallinity percentage is automatically computed and given below in the table.

Crystalliniby -
Compute Crystallinity || Yes
39.1 %
00,9 %
2878
1125
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Step 3: Checking the Results

You can check the results by computing the global area “manually”.

1.
2,

Make certain the m2 scan is selected in the data tree.

Click Background in the Tool list of the Data Command panel
Right-click the scan in the data tree and then click Tool on the context menu. Click Background
on the Tool submenu.

Set the curvature to the minimum of 0.01.

Click the Append Background button to create a scan from the background line: this scan will be
named m2.RAW #2 by default.

Subtract this scan (m2.RAW #2) from the initial m2.RAW scan (m2.RAW #1). See the tutorial
chapter “Subtracting Scans” on page 86 to know how to proceed. It gives you a new scan which is
listed in the data tree as m2.RAW #3.

Select the scan resulting from the subtraction if it is not already selected. Compute the area on the
whole range. To do so:

e Click Create Area in the Tool list of the Data Command panel
Right-click the multi-selection, and then click Tool on the context menu. Click Create Area on
the Tool submenu.
The Create Area dialog box will be displayed.

e Enter the left and right angle values (2 and 56.7) of the scan to compute the corresponding
area. The value to look at is the raw area.

Create Area m2.RAW #3 x
Angle (deg.) Intensity (gps)
Left Angle |2.000 LeftInt. |-0.67
Right Angle |56.700 RightInt. (-3.15
Obs. Max |28.412 Gross Int. (834
FWHM |6.131 Met Height (836

Chord Mid. |25.449 Scherrer evaluation

L. Breadth |3.566 Crystalite Size |14.9
Gravity C. |27.178 Use FWHM
Use I. Breadth
Area (cps x deq.)
Raw Area |2873 K=|1
Net Area |2982 Instr. Width = |0
Press and select an Area Append this Area

You can check if this value is equal to the global area value given automatically by the
program which is 2878 cps x deg.

You can compute the Reduced area the same way but using the adjusted background. The raw
area value found is equal to the reduced area value which is 1125 cps x deg. From this you can
finally compute the crystallinity using the following formulas:

Global area - Reduced area
Y%Amorphous= x 100
Global area

%Crystallinity=100 - %Amorphous
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Step 4: Saving

Click Save As on the File menu. The Save As dialog box will be displayed.

N

Select the appropriate disc drive and directory.

w

Type in the file name. (To overwrite an .EVA file, use the same name).
Click Save.

Save As
Save in: |@Tutorial V| (€] [,? i
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Fig. 99: Saving m2.EVA document
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Simulating a Slit Mode

The following chapter describes the basic procedure for simulating a slit mode.

The scan used is held as a tutorial file, LaB6.BRML, found in the Tutorial directory.

LaB6 was measured using variable slits.

Steps:

Tutorial

Creating a new EVA document and importing LaB6.BRML.

2. Performing the Search/Match operation.
3. Simulating a slit mode.
4. Saving the EVA document containing the scans.
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Step 1: Creating a New EVA Document and Importing LaB6.BRML

0 1.

New button

0

Import from file
button 3.

Click New on the File menu or use the dedicated button in the toolbar. The EVA
document is empty.

2. Click the Import from file data command or the Import from file button. The
Import from files dialog box will be displayed. Search the Tutorials/EVA! directory
and select the LaB6.BRML file.

Click Open. The scan LaB6 will be displayed in the graphical view of the EVA
document.

Import a Scan File in its Own Scan List

Laook in: | | Tutorial hd | < ? 7 '
[ Aa.RAW & cPo-2.RAW
Ej [ Alrefht. AW & csand.RAw
Recent [ Alrefit.RAW {& oo.RAW
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@ [& AUST_BC.raw i ETs0.RAW
Deskiop | | AUST_EB.raw (& ETs0.RAW
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- E Bb.RAW E Francolite.raw
'_/ [i Bchips.RAW & Frank.RAW
My Documents [i Bx100.RAW i GapDs1_3.RAW
[k cc.rAW {& GADDSZ_3.RAW
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My Computer E E
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Fig. 100: Import a Scan File dialog box
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Fig. 101: LaB6 file imported in the graphical view

1 The directory path to the EVA tutorial files is "C:\Documents and Settings\All Users\Application Data\Bruker AXS\Tutorials"
under Windows XP and "C:\ProgramData\Bruker AXS\Tutorials" under Windows 7.
To access the folder with the explorer, select “Display hidden files and folders” in the Folders options.
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Step 2: Performing the Search/Match Operation

1. Make certain the LaB6 scan is selected in the data tree.

2. Keep the default search parameters and run a search. Here are the results obtained:

Search / Match (scan) LaB6.brml #1 3
febuld  Chemical |,1“;,,al_gi Chemical Filter #1 |+ || Database |,1,.:,,al_e, Database Filter #1 =]
Database PLU2009: 291440 - After Filters: 213504
Chemical Filter | Database Filter| Candidate List | Selected Candidates
Index# % _ Source 1D |Quality  Status  Ificor | Mineral | Name Formuia
E| 1 1 PLUZ009 |PDF 00-059-0332 Primary . Lanthanum Boride
1 2 122 PLU2008 PDF 00-058-0290 Star (%) Primary [ Boron Lanthanum Samarium  B6 La0.9 Smo.1
1 3 139 PLU2009 POF 01-075-1402 Star (%) Primary  9.55 [ Lanthanum Boron La B5.784
|} 4 141 PLU2009 POF 01-075-1415 Star (%) Primary  9.51 [1  Lanthanum Boron La B5.892
[ 5 135 PLU200% PDF 04-001-2105 Star (%) Primary  9.53 [ Lanthanum Boride La B&
] 6 135 PLU2009 POF 01-075-1414 Star (%) Primary 9.53 [ Lanthanum Boron La B5.832
|] 7 146 PLU2009 PDF04-005-6122 Prototyping Primary 10.2 Ij Europium Ytterbium Boride Eul.3 Yb0.7 BG
[ 8 116 PLU2009 PODF 01-070-8265 Blank Primary 9.26 [ Lanthanum Boron La0.983 BE
|:| 9 140 PLU2009 POF 04-003-5116 Prototyping Primary 9.4 D Lanthanum Boride La B5.90
1 10 135 PLUZ009 PDF 01-078-2381 Blank Deleted 9.53 [l Lanthanum Boron La B5.83
D 11 131 PLUZ2009 PDF 04-004-5778 Prototyping Primary 9.03 I__| Lanthanum Boride Lal.97 B6
| 12 125 PLU2009 PDF 00-058-0291 Star (%) Primary []  Boron Lanthanum Samarium  B& La0.8 Sm0.2
] 13 117 PLU2009 POF 00-058-0336 Star (%) Primary [ Boron Lanthanum Samarium  B6 La0.7 Sm0.3
[]Group Duplicates | ¢y s |« || » | » #+ | = Matched 102402 / 213504 Candidates in 51.5 &.
I
() Whole Range Criterion: |2: Neutral V-|
(") Subrange
[ auto
| Match |
| Search /Match Search by Mame | Filter Lists |

Lanthanum Boride (PDF 00-059-0332) can easily be identified.

3. Mark this pattern by selecting the corresponding check box.

graphical view and added to the data tree.

4. Adjust the Y-scale of the pattern.

Tutorial

The pattern is displayed in the

aooo
|

2000
|

Counts

1000
|

f T " L
2 ' > ' - ' 2! ' s
2Theta (Coupled ThetaMwoTheta scan) WL=1.79026
Fig. 102: Zoom on the scan and the pattern (26=20° to 60°)
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Step 3: Simulating a Slit Mode

1. Make certain the LaB6 scan is selected in the data tree.
2. In the Scan Property Table, change the Simul. Slit Mode property from Variable to Fixed.

3. The intensities of the scan will be recalculated. The other scan related data, a pattern in this
example, will be projected as well.

3000
|

Counts
2000

1000
1

ol
T T T T T T T T T
20 30 40 50 60

2Theta (Coupled ThetalTwoTheta scan) WL=1.79026

Fig. 103: Zoom on the scan and the pattern (26=20° to 60°)
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Step 4: Saving
5. Click Save As on the File menu. The Save As dialog box will be displayed.

Select the appropriate disc drive and directory.

6
7. Type in the file name. (To overwrite an .EVA file, use the same name).
8. Click Save.

Save As
Save in: |E}Tut0rial v| (€] L? o
B B calcsoPortsn. EVA
' Csand.eva
tu Recent
Documents
€
Dezklop

ky Documents

8

ky Compuiter

-

File: name: |LE|EG V| l Save ]

by Wetwark Save as bipe: | EVAfiles (*eva) “ | ’ Cancel ]

Fig. 104: Saving LaB6.EVA document
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Performing the Semi-Quantitative Phase-Analysis
and Comparing with a Chemical Analysis

The following procedure describes the semi-quantitative phase-analysis on a scan and the comparison
of the results with the results of a chemical analysis.

The document used is held as a tutorial file, BX100.RAW, found in the Tutorial directory.

Steps:

1. Creating a new EVA document and importing BX100.RAW.
Performing the Search/Match operation.
Exploiting the semi-quantitative phase-analysis.

Comparing the Results with the Results of a Chemical Analysis

o 0N

Saving.

(1/' NOTE

A reference database is required to perform a Search/Match operation.

This tutorial was prepared using PDF 4+ 2009 as a reference database. You may have another
reference database.

If you have no database, you cannot perform this part of the tutorial using the Search/Match.
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Step 1: Creating a New EVA Document and Importing BX100.RAW

0 1.

New button

Click New on the File menu or use the dedicated button in the toolbar. The EVA
document is empty.

2. Click the Import from file data command or the Import from file button. The
a Import from files dialog box will be displayed. Search the Tutorials/EVA" directory
and select the BX100.RAW file.

Click Open. The scan BX100 will be displayed in the graphical view of the EVA
document.

Import from file
button 3.

Import a Scan File in its Own Scan List

Look in: | (5 Tutorial “ O E
(i Aa.rAw [k cPo-2.RAW
D (i Alrefht.RAW [k csand.RAwW
Recent [h AlrefitRAW {& oD.RAW
[is Asnosoll.RAW [& Ep333rRAW
(i Assoller. RAW [k ET20.RAW
@ (i AUST BC.raw [k ETS0.RAW
Desktap (i AUST_EB.raw (& ET80.RAW
E: AUST H.raw E Francoli.raw
. E Bb.RAW E Francolite.raw
’__/ [i Bchips.RAW [k Frank.RAwW
My Docurments E E GADDS1_3.RAW
[i ccraw [& GADDS2_3.RAW
[i Corundum-1.raw {& GADDS3_3.RAW
i E Corundum-2.raw E Guil4.raw
' [i Corundum-3.raw [k LaB6.brml
Fy Computer
s File name: |EX1W.H}\W £V | L Open J
by Network, | Files of type: | Raw files (*bml;” raw) w |

Fig. 105: Import a Scan File dialog box

Counts
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600

200 400

1]

2Theta (Coupled Theta/TwoTheta scan) WL=1.54060

Fig. 106: BX100.RAW imported in the graphical view

1 The directory path to the EVA tutorial files is "C:\Documents and Settings\All Users\Application Data\Bruker AXS\Tutorials"
under Windows XP and "C:\ProgramData\Bruker AXS\Tutorials" under Windows 7.
To access the folder with the explorer, select “Display hidden files and folders” in the Folders options.
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Step 2: Performing the Search/Match Operation

Before the semi-quantitative phase analysis, all phases must be identified.

Here, we will describe briefly the search/match operation. For more details about how to proceed see
the tutorial chapter “Performing a Search/Match Operation” on page 1 or the EVA Manual.

1. Keep the default search parameters and run a first search. Here are the results obtained:

Search / Match (scan) BX 100.RAW 21 %
fehuld  Chemical | %)= ||gle| Chemical Filter £1 |l|| Database |+ ||= ||gle Database Filter #1 [
Database PLU2009: 291440 - After Filters: 213504
Chemical Filter | Database Filter| Candidate List | Selected Candidates
| Index # (FOM Mtc nM %  Source | ID | Quality | Status | Iflcor | Mineral | Name | Formula |
1 1 054 12 0 132 PLU2009 PDF04010-5683 Indexed Primary 2.59 Yes Bohmite AlO(OH)
D 2 058 12 0 160 PLU2009 PDF01-083-2384 Indexed Deleted 2,72  Yes Bohmite, syn AlO(OH)
I:‘ 3 058 12 0 150 PLU2009 PDF01-072-0359 Indexed Primary 298 Yes Bohmite AlOOH
] 4 0.63 14 0 85 PLU2009 PDF00-021-1307 Indexed Primary Yes Bohmite, syn AlO(OH)
I} 5 072 8 0 39 PLU2009 PDFO00-020-0038 Low precsion Primary No Aluminum Oxide Bromide Hydroxide AIZOBr3(0OH)
|:| 6 075 18 0 38 PLU2009 PDF 04-002-2934 Prototyping Primary 2.62 Mo Vanadium Iron Oxide VFe O3
I:‘ 7 0.78 14 1 40 PLU2009 PDF04-009-5898 Blank Primary 2.58 Mo Titanium Iron Oxide Ti0.22Fel. 78 03
|:| 8 077 15 0 40 PLU2009 PDF 04-0056-5322 Prototyping Primary 2.6 Mo Iron Aluminum Oxide Fel.78 AlD.22 03
I} 1 PLU2009 PDF 01-088-0434 Blank Prlmar\-I 2.43 Iron Tin Oxide Fel.727 5n0.205 03
- R N
[]&roup Duplicates |I L A O R | Matched 107728 / 213504 Candidates in 19.9 5.
&
(Z) Whole Range Criterion: |2+ Neutral £
() Subrange
[ auto
Match
==

Search [ Match ISeart’.:h by Name T Filter Lists [

Boehmite (PDF 04-010-5683) and Iron Oxide (PDF 04-006-6579) can be easily identified. The search
results show several types of iron oxide, we select pure iron oxide.

2800

2000 2500

Counts

1000

1500
I T N N X T N Y Y Y I I

500

1}

2Theta (Coupled ThetaTwoTheta scan) WL=1.54060

Fig. 107: Boehmite pattern in red and Iron Oxide pattern in blue
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2. Remove the already explained regions by preparing a residual scan.
Another run on the residual scan makes it possible to identify Kaolinite-1A. We select the pattern
PDF 04-010-4800 which has an I/l,,, value and belongs to a structure database. Structure
databases have calculated I/l values which are generally more reliable than the measured I/l

values.
Index# | %  Source  ID Q|5 Ificor | Mineral  Name
|:| 1 37 PLU2009 PDFO1-070-3507 I P B.08 Yes Fourmarierite
|:| 2 9 PLU2009 PODFOD-058-2006 B P Yes Kaolinite- 1Ad
|:| 3 25 PLU2009 POFOD-022-0266 O P Mo Erbium Acetate
] 4 25 PLU2009 POFOOD-011-0243 I P Mo Ammanium Hydrogen Phosphate Imide
|:| 5 9 PLU2009 POFOOQ-058-2028 I P Yes Kaolinite- 1A
|:| 6 31 PLU2009 PODFO1-070-3517 B P 879 Yes Fourmarierite
|:| 7 8 PLU2009 POFOOQ-058-2002 I P Yes Dickite-2M1
|:| 3 8 PLU2009 POFOOQ-058-2004 I P Yes Kaolinite- 1A
] 9 4 PLU2009 POFOO-059-1232 I P Mo (3,4, 5-Trihydroxy-6-((3,4, 5-trihydroxytetrahydro-2H-2-pyra
|:| 10 & PLU2009 PDFOO-025-0346 B P Yes Bementite
|:| 11 5 PLUZ2009 PDFO0O-005-0145 O P 1-Methy'1 S-methylaminotetrazole
@1 tl

2800

Counts
1000 2000 2500

500

1500
I Y S N e

]

2Theta (Coupled ThetaTwoTheta scan) WL=1.54060

Fig. 108: Boehmite pattern in red, Iron Oxide pattern in blue and Kaolinite-1A pattern in green.
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3. Removing the regions explained by Kaolinite-1A would not be useful as the Kaolinite-1A peaks are
very numerous. Using the results of a chemical analysis of the sample can help to complete the

identification:

e Select the scan BX100.RAW either in the data tree or in the graphical view.

e Click Import XRF Results in the Data Command panel

Right-click the scan, then click Import XRF Results on the context menu.

e The Open an XRF results filename dialog box will be displayed. Select the BX100.txt file
in the Open an XRF results filename dialog box and click Open.

e The results of the chemical analysis will be displayed in the element list in the data tree

next to the SQD results.

Data

Description -

g 0 #1010 (Covped Theta gt s

» —F™ Element List #72
%} H [1] -Hydrogen
- {J 0O [5] - Oxygen
- Al [13] - Aluminium
- 5i [14] - Silicon
- Ti [22] - Titanium
- Fe [26] -Iron
=[5 Pattern List #71
- I POF 04-010-5683
- 1 POF 04-006-6579
PDF 04-010-4800

< i

& Elements

5QD=1.418 % - XRF=n.a.
5QD=51.266 % - XRF=42.312 %
5QD=29.975 % - XRF=32.500 %
5QD=8.313 % - XRF=3.920 %
S0QD=-¥RF=1.610 %
5QD=9.028 % - XRF=18.300 %

rr

3 Patterns a
Bohmite

Iron Oxide

Kaolinite-1A “

>

The chemical analysis indicates that the sample contains titanium.

4. Create a chemical filter from Titanium. To do so:
e Select the Titanium in the data tree.

e Click Green Filter data in the Data Command panel.
Right-click the scan, then click Create|Green Filter data on the context menu.

e A new chemical filter is created: BX100.RAW #1 Green Filter.

5. Another run using this new chemical filter makes it then possible to identify Anatase (PDF 01-075-
8898).

Index ... % | Source D Q 5  Iflcor | Mi.. | Name Formula
1 12 PLU2009 PDFO0D-031-0681 O P Mo Lead Chromium Titanium Oxide Pb Cr2.3Ti2.309
"N | 2 23 PLU2009 PDFO1-075-8393 B P 513 Yes  Anatase, syn (Ti0.99 CeD.01) C
3 19 PLU2009 PDFO0OD-052-0325 O P Mo Ammonium Titanium Phosphate NH4TIiP4 013
4 13 PLU2009 PDFO1-075-2545 S5 P 501 Yes  Anatase o2
5 24 PLU2009 PDFO1-086-1157 I P 3.6 Yes  Anatase, syn Ti0.7202
6 20 PLU2009 PDFOO-004-0477 I D Yes  Anatase, syn o2
7 58 PLU2009 PDFOD-054-0839 S5 P Mo Potassium Chromium Titanium Oxide Hydrate  K0.5Cr0.5Ti0.5 Q.
& 18 PLU2009 PDFO1-076-2069 B P 133 Yes  Vinogradovite Mad ( Ti7.44 Nb0.5
9 4 PLU2009 PDFOOD-057-1107 I P Mo Ethylenediamine titanium phosphate fluoride C2H10MZ -Ti2 (P
10 59 PLU2003 PDFOO-040-0162 Q P Mo Copper Titanium Hydrogen Phosphate Hydrate TiH Cu0.5(F 04
11 11 PLU2009 PDFO1-089-6535 B P 129 Mo Sodium Titanium Silicate Ma2 (TiSi5013)
12 38 PLU2009 PDFO1-083-1335 B P 579 Mo Titanium Miobium Oxide Chloride Ti2 ((Mb& Cla ) 04

112

rr
rr

b
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49[“]
11

Counts
1500 2000 2500

1000

500

Al
W SN L P S O .-.J--.,.l\,....._..l.-'lu!.J!

’l r..li....- J J "---l!!w..'llp. L. I I'lq.-..!‘l\ --_..wll\*‘.;,u._, ——
T T T T T T T T T T T T T
10 20 k) 40 50 L]
2Theta (Coupled ThetaTwoTheta scan) WL=1.54060

]

Fig. 109: Boehmite pattern in red, Iron Oxide pattern in blue, Kaolinite-1A pattern in green and
Anatase pattern in pink.

Step 3: Performing the Semi-Quantitative Phase Analysis

Once all the phases have been identified, the semi-quantitative analysis can be performed

1. The first phase identified in the list is Boehmite. Zoom in on the strongest peak of the Boehmite,
and then change the Y-Scale of the pattern to adjust the stick height to the peak. To adjust the Y-
Scale, point to the stick of interest and press the control key to change the pointer into a hand.
Move it up or down to adjust the Y-Scale.

Caounts
1500 2000

1000

500

I

DRI TRTATT LI W L B B L B BLELALELA LR LA B
11 12 13 1 15 ] 17

2Theta (Coupled ThetaMwoTheta scan) WL=1.54060

Fig. 110: Zoom on the peaks (206=38° to 48°)

Proceed the same way for the other phases.

Select the BX100 scan either in the data tree or in the 1D view.
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4. The phases’ concentrations are listed in the S$-Q column of the pattern column view.

||| Scan | SSVW-PPPP_ Compound Name | Formula YScale | IflcDB  IficUser |5Q

| | BX100.RAW #1 PDF 04-010-5683 Bohmite AlO(OH) 99.98 %  2.590 64.29 %
|| BX100.RAW #1 PDF 04-006-6579 Iron Oxide Fe203 3L.73%  3.040 17.33 %
|| BX100.RAW #1 PDF 04-010-4800 Kaolinite-1A Al25i205 (OH)4 9.10%  0.980 15.47 %
|| BXIOO.RAW #1 PDF01-075-8398 Anatase,syn  (Ti0.99Ce0.01)02  8.79%  5.130 2.85%

Fig. 111: Semi-quantitative analysis results in the Pattern Column view

To display the results as a pie or bar chart:
e Select the pattern list in the data tree.

o Click Pattern Chart View in the Create list of the Data Command panel
Right-click and then click Create. Click Pattern Chart View on the submenu.

e Select either Pie Chart or Bar Chart in the Pattern Chart View table.

| Pattern Chart View |E3 |

5-Q

PDF 04-010-5653 = 64,29 % |

PDF 01-075-G395 = 2,85 %

|F‘DF 04-010-45300 = 15.47 %=

[PDF 04-006-6579 = 17.35 % |

Fig. 112: Semi-quantitative analysis results as a pie chart
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Step 4: Saving

Click Save As on the File menu. The Save As dialog box will be displayed.

N

Select the appropriate disc drive and directory.

w

Type in the file name. (To overwrite an .EVA file, use the same name).
Click Save.

Save As

Save in |E}Tuton'a| v| o L?: £ -

) B calcsoports.EvaA
! Csand.eva

tu Recent
Documents

Deszkiop

P

o
ty Documents

ky Computer

-

File name: |EX‘|DD hd | L Save ]

by M etwork Save ax tppe: | EVA files *.eva) w | [ Cancel ] :

Fig. 113: Saving BX100.EVA document
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Using the d Multiplied By Tool

The following procedure describes how to use the d Multiplied By tool.
The document used is held as a tutorial file, CSand.RAW, found in the Tutorial directory.
Csand is white coral sand from a beach in Hawaii.

The coral sand consists of three types of Carbonates, Aragonite, Calcite and Magnesian calcite. The
calcite peaks are shifted to slightly larger angles, indicating minor Mg for Ca solid solution
replacement. The Magnesian calcite peaks show large shifts.

Steps:

1. Creating a new EVA document and importing Csand.RAW.
2. Performing the Search/Match operation.

3. Saving.

@ NOTE

A reference database is required to perform a Search/Match operation.

This tutorial was prepared using PDF 4+ 2009 as a reference database. You may have another
reference database.

If you have no database, you cannot perform this part of the tutorial using the Search/Match.
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Step 1: Creating a New EVA Document and Importing Csand.RAW

D 1. Click New on the File menu or use the dedicated button in the toolbar. The EVA
New button document is empty.
2. Click the Import from file data command or the Import from file button. The
a Import from files dialog box will be displayed. Search the Tutorials/EVA! directory
Import from file and select the Csand.RAW file.
button 3. Click Open. The scan Csand will be displayed in the graphical view of the EVA
document.

Import a Scan File in its Own Scan List

Regarder dans : | [ Tutoral w | O 2 E-
[k Aa.Raw [k cPo-2.RAW
72 [k Arefht.RAW M Cz2
- i arefit.raw [ oo.RAW
Mes documents | |l Asnosoll. RAW [ Ep333fRAW
récents [k Assoller.RAW [& ET20.RAW
[ AUST BC.raw [k ET50.RAW
@' [i AUST_EB.raw [k ETB0.RAW
E AUST_H.raw E Francoli.raw
Bureau [i Bb.RAW (& Francolite.raw
1& Bchips.RAW [k Frank.RAW
v {i Bx100.RAW & GaDDs1 3.RAW
g, {i coraw (& GaDDS2_3.RAW
[k Corundum-Lraw {& GADDS3_3.RAW
Mes: documents E Corundum-2.raw E Guil4.raw
E Corundum-3.raw E LaB&.brml
— < | >
g:! Mom du fichier : |Csand.F{.&W hd | I Ourwrir ]
Poste detraval | Fictiers de type - | RAW files (* brml:* raw) v| [ Amnuer_|

Fig. 114: Import a Scan File dialog box
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Fig. 115: Csand.RAW imported in the graphical view

1 The directory path to the EVA tutorial files is "C:\Documents and Settings\All Users\Application Data\Bruker AXS\Tutorials"
under Windows XP and "C:\ProgramData\Bruker AXS\Tutorials" under Windows 7.
To access the folder with the explorer, select “Display hidden files and folders” in the Folders options.
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1. Keep the default search parameters and run a first search. Here are the results obtained:
Search / Match (scan) Csand RAW #1 %
fehuld | Chemical [#)|= | ale Chemical Filter #1 | | # = || dle Database Filter 1 1)
Database PLU2009: 291440 - After Filters: 213504
Chemical Filter | Database Filter Candidate List | Selected Candidates |
| Index # (FOM Mtc oM | % | Source | ID | Quality | Status | Ifcor | Mineral | Name | Formula |
1 1 028 22 0 113 PLU200S PDF 00-024-0025 Low predsion Deleted Yes Aragonite CaCO3
| 2 026 22 0 122 PLU2009 POF 04-008-5421 Star (%) Primary 114 Yes aragonite ca(co3)
| 3 027 20 0 121 PLU2009 POF 01-071-2392 Star (%) Primary 113  Yes Aragonite ca(co3)
I:‘ 4 027 25 0 125 PLU2009 PDF 00-041-1475 Star (%) Primary 1 Yes Aragonite CaCO3
| 5 0.29 21 0 115 PLU2009 POF01-070-9854 Star (%) Primary 0.33  Yes Aragonite ca(co3)
I:‘ 6 038 18 0 61 PLU2009 PDF00-001-0628 Blank Deleted Yes Aragonite CaCO3
I:‘ 7 L04 15 2 88 PLU2009 PDF01-074-4669 Blank Primary 10.72 Mo Barium Indium Titanium Oxide Ba2 { (Inl.85Ti0.15) 05.075)
] 8 107 18 1 100 PLU2009 PDF01-074-4668 Blank Primary 10.81 No Barium Indium Titanium Oxide Ba2 ( (Inl1.9Ti0.1) 05.05)
I:‘ 9 L12 5 0 109 PLU2009 PDF 04-005-3806 Indexed Primary 1116 Mo Titanium Niobium Carbide Ti0. 18 Nb0.82 C0.5
|:| m 112 37 6 55 PLU2009 PDF04-002-1441 Prototyping Primary 122 Mo ttrium Molybdenum Iron 'f3.36 Mo0.888 Fe27.752
[ Group Duplicates M 4 | 4 | » | » | + — Matched 146505 / 213504 Candidates in 30.3s.
=
(Z) Whole Range Criterion: |2+ Neutral £
() Subrange
[ Auto
Match
e
Search [ Match ISearch by Name T Filter Lists [

Aragonite (PDF 00-024-0025) can be easily identified.

Counts
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Fig. 116: Aragonite pattern in red
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2. A run performed on the Mineral database makes it possible to find the Magnesian Calcite (PDF
00-043-0697).

| Index # | % | Source | ID |Q |5 | Iflcor | Mineral | Name | Formula

I 1 118 PLU2003 PDF 000240025 O D Yes  Aragonite CaCO3

| 2 122 PLU200S9 PDFO04-008-5421 S P 114 Yes  aragonite ca(CO3)

O 3 121 PLU2009 PDFO1-071-2392 S P L13 Yes  Aragonite ca(co3)

| 4 125 PLU2009 PDFO0-041-1475 S P 1 Yes  Aragonite CaCoO3

| 5 115 PLU2003 PDFO1-0709854 5 P 0.33 Yes  Aragonite ca(co3)

| 6 61 PLU2009 PDFO00-001-0628 B D Yes  Aragonite Caco3

| 7 28 PLU2009 PDFO00-003-0405 B D Yes  Aragonite cacos3

| 8 38 PLU2009 PDFO00-044-1090 I P Yes  AntmonyPalladum  Pd315bi2

| 9 54 PLU2009 PDF00-003-1067 O D Yes  Aragonite CaCoO3

O 10 83 PLU2009 PDFO40070914 B P 7.68 Yes  Stbiopaladiite, syn Pdssb2

| 11 13 PLU2009 PDFO00-046-1430 B P Yes  Watanabeite Cu4 (As, 5b)255
V1 PLU200S |PDF00-0430857 |5 [P |  |[Yes  [caldte, magnesian [(Ca,Mg)cC O3
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|

Fig. 117: Aragonite pattern in red and Magnesian calcite in blue

DOC-M88-EXX201 V4 — 11.2014 119



Tutorial DIFFRAC.EVA

Step 3: Using the d Multiplied By Tool

1.

2.
3.
4

120

Insert the pure Calcite pattern (PDF 00-005-0586) by using the Search by name tool.
Zoom in around the location of the 100% line of pure Calcite.
Select the Calcite pattern in the data tree.

Click d x by in the Data Command panel
Right-click the pattern, then click d x by on the context menu.

The d x by dialog box will be displayed.

Set the d Multiplied by value to 0.990 using the slider. It shows the Magnesian calcite pattern
(PDF 00-043-0697) corresponds to the pure Calcite d-spacing multiplied by about 0.990.

a
=
% ] d x by PDF 00-005-0586 x

] 1.05 Max Default

=3
2
= 099 | dMultipiedBy | em| |
-
£9 0.950 | Mn
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E ]

E E - Replace Append
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2Theta (Coupled ThetaTwoTheta scan) WL=1.54060

200
|

Fig. 118: Adjusting the d Multiplied by value to 0.990 using the slider

But the file shows a mixture of two solid solutions exactly on both sides. Thus, the perfect
explanation of this unknown scan requires two modified Calcite patterns. We can, for instance,
make use of the pure Calcite (pattern 00-005-586) and modify it by means of the d x By tool. The
adjustment of the slider leads to a d times value of 0.984 for matching the modified Calcite pattern
having the stronger peaks, and of 0.996 for the second pattern as shown in the figure below.

800 1000 1200 1400 1800

GO0

400

200

0

T T [ T T T [ T T T [ T T 7T [ 7T 7T 1T T T T [ T T T 1 T T T 1 T T 1T
s

29.2 254 236 258 30 0.2 3.4
1 Calcite pattern 00-005-0586 3 Magnesian Calcite pattern 00-043-0687
2 Calcite pattern 00-005-0586 4 Calcite pattern 00-005-0586
multiplied by 0.996. multiplied by 0.984.
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Step 4: Saving

Click Save As on the File menu. The Save As dialog box will be displayed.

2. Select the appropriate disc drive and directory.
3. Type in the file name. (To overwrite an .EVA file, use the same name).
4. Click Save.

Save As
Savein |E}Tutnrial v| (€] [__? o

Y ) calcsoPorts0.EVA
! Csand.eua

My Recent
Documents

@

Deszklop

ky Documents

8

Fdw Computer

R

File: narme: |Csar1d_dey| hd | [ Save ]

ky Metwarlk Save as bpe: | EVAfiles (* eva) o | [ Cancel l

Fig. 119: Saving Csand_dxBy.EVA document
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Using the Tune Cell Tool

The following procedure describes how use the Tune Cell tool.
The document used is held as a tutorial file, Francolite. RAW, found in the Tutorial directory.

The measured sample is a Carbonate-fluoroapatite (its mineral name is Francolite) and the difference
from the Fluorapatite Ca;o(PO,)sF, is that P is partly replaced by C.

The replacement of P°* (ionic radius 0.35) by the smaller c* (0.16) is expressed by deformation of the
PO,-tetraeder, with shorter P-O-distances and the reduction of a, cell parameter?.

Steps:

1. Creating a new EVA document and importing Francolite. RAW.
2. Performing the Search/Match operation.

3. Performing the Tune cell operation.
4

Saving.

(1/' NOTE

A reference database is required to perform a Search/Match operation.

This tutorial was prepared using PDF 4+ 2009 as a reference database. You may have another
reference database.

If you have no database, you cannot perform this part of the tutorial using the Search/Match.

1 X-Ray Powder Diffraction Study of Francolite by the Rietveld Method, B. Perdikatsis, Materials Science Forum Vols. 79-82
(1991), pp. 809-814.
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Step 1: Creating a New EVA Document and Importing Francolite. RAW

D 1. Click New on the File menu or use the dedicated button in the toolbar. The EVA

New button document is empty.

2. Click the Import from file data command or the Import from file button. The

a Import from files dialog box will be displayed. Search the Tutorials/EVA! directory
and select the Francolite. RAW file.

Import from file

button 3. Click Open. The scan Francolite will be displayed in the graphical view of the EVA
document.

Import a S5can File in its Own Scan List

Lock jn: | (£ Tutorial v | Q2 EF -
(ke Az.RAW {& cPD-2.RAW
Ej [k Arefht.RAW {i Csand.RAW
Recent (i ArefitRAW {& DD.RAW
[k Asnosol.RAW [& Ep333rRAW
[k Assoller. RAW {& ET20.RAW
@ [ AUST_BC.raw [ ETS0.RAW
Deskiop | |l AUST_EB.raw {& ET80.RAW
E AUST_H.raw E Franicoli.raw
- & Bb.RAW | Francolte raw
___j {i Bchips.RAW {4 Frank.RAW
My Dasuments [& Bx100.RAW |& GADDS1_3.RAW
[k ccrAW [& GADDSZ_3.RAW
[k Corundum-1.raw {& GADDS3_3.RAW
@ E Corundum-2.raw E Guil4.raw
: E Corundum-3.raw E LaB6.brml
iy Computer
< | >
i File: name: |F|Encolite.law v | [ Open ]
My Network | Save as type: | RAW files (" brmi:* raw) v

Fig. 120: Import a Scan File dialog box
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Fig. 121: Francolite. RAW imported in the graphical view

1 The directory path to the EVA tutorial files is "C:\Documents and Settings\All Users\Application Data\Bruker AXS\Tutorials"
under Windows XP and "C:\ProgramData\Bruker AXS\Tutorials" under Windows 7.
To access the folder with the explorer, select “Display hidden files and folders” in the Folders options.
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Step 2: Performing the Search/Match Operation

1. Keep the default search parameters and run a search. Here are the results obtained:

Database PLU2009: 291440 - After Filters: 213504
Chemical Filter | Database Filter Candidate List |Selected Candidates |

| Index # | % Source | ID |Q |5 | Ificor | Mineral | Mame | Formula

D 1 97 PLUZ200S PDFOO0-031-0267 B P fes Carbonatefluorapatite Cal0(PO4)5CO3FL5(0H)0.5

I:‘ 2 97 PLU2009 PDFOD-021-0141 B D Yes Carbonate-flucrapatite Cal0(PO4)5CO3FL5(0OH)0.5

D 3 18 PLU200S PDF00-006-0454 B D fes Fluorellestadite, phosphatian Cas((P,5,5)04)3(0H,C03)

| -E. Yes Fluorapatite, syn Ca5 (P O4)3F

1 PLU2009 PDF 00-056-1014 O Caldum Europium Fluoride Phosphate  Ca5 (P 04 )3F -Eu

1 6 54 PLU200S PODF00-047-0262 O P Mo Sodium Caldum Hydrogen Carbonate ... CadH2 (PO4)6-H20-NaHCO3-H20
1 7 91 PLUZ00S PDFO0D-053-0231 5 P 46 Mo Strontium Gallium Manganese Oxide 5r2 Ga Mn 04.97

I:‘ 8 36 PLU2005 PDF00-032-0163 S P MNo Caldum Gadolinium Oxide Phosphate Cas Gd2 (F 0O4)5 02

D 9 133 PLUZ200S PDFOO0-020-0506 O P MNo Ammonium Iron Phosphate Hydrate (NH4)2Fe P207 *2H20

s i 2
[] Group Duplicates |LLLLL + ;l Matched 114935 / 213504 Candidates in 19.9 5.

Carbonatefluoroapatite is easily identified but we select Fluorapatite (PDF 00-015-0876) for the need
of the example.
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Fig. 122: Fluorapatite pattern in blue
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Step 3: Performing the Tune Cell Operation

1.
2,

Counts

Select the Fluorapatite pattern in the data tree.

Click Tune Cell in the Data Command panel
Right-click the pattern, then click Tune Cell on the context menu.

The Tune cell dialog box will be displayed.

In the list of parameters, click a, and then click h00 in the Show drop-down list to see lines which
position depend only on a.

Tune Cell PDF 00-015-0876 x

a s System Hexagonal Default

9.462084 | Max Show |00

| -

9.36839 Width  |All Sticks Indexed

9274715 | Min Replace Append

Zoom in on one of the (h00)-peaks.

The ghosts of pattern sticks are displayed in the graphical view. Use the slider to fine-tune a in
order to fit the peak.

10000
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T I TN [N N NN NN [N T (N T N [N S N |

i]

L Ll i 0 I L0 S Ll LY LAY Ll W L) DAY FEALEER) WAL L |
28 8 3231 B2 13 B4 155 e BT B8 B9 4 341 42 343 M4 45 ME 4T M3

2Theta (Offset coupled ThetaTwoTheta scan) WL=1.54060

Fig. 123: (300) stick (located at 2theta=33.129°) of the pattern PDF 00-015-0876 shifted to fit the
corresponding peak.

6.
7.
8.

Check whether all peaks fit the pattern.
Repeat steps 3 through 6 for ¢ by selecting 001 in the Show drop-down list.

Use the Replace or Append buttons to either replace the current pattern or append the modified
one to the data tree.
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Step 4: Saving

Click Save As on the File menu. The Save As dialog box will be displayed.

2. Select the appropriate disc drive and directory.
3. Type in the file name. (To overwrite an .EVA file, use the same name).
4. Click Save.

Save As

Save in: |E}Tutnrial v| @ [_?! o
g B calcsoPorts0.Eva
i acgand.eua

My Recent
Documents

Dezktiop

o2
tu Documents

dy Computer

-

File: name: | Francolite V| [ Save ]

by Metwork Save a3 bype: |EW\ﬁIes ("eva) v| [ Cahcel ]

Fig. 124: Saving Francolite.EVA document

DIFFRAC.EVA
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Displaying a Pattern with Another Wavelength
The following procedure describes how to display a pattern with another wavelength.
The document used is held as a tutorial file, Francolite. RAW, found in the Tutorial directory.

The measured sample is a Carbonate-fluoroapatite (its mineral name is Francolite). We are going to
check the pollution of the X-ray tube is suspected.

Steps:

Creating a new EVA document and importing Francolite. RAW.

2. Performing the Search/Match operation.
3. Changing the wavelength.
4. Saving.

@' NOTE

A reference database is required to perform a Search/Match operation.

This tutorial was prepared using PDF 4+ 2009 as a reference database. You may have another
reference database.

If you have no database, you cannot perform this part of the tutorial using the Search/Match.
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Step 1: Creating a New EVA Document and Importing Francolite. RAW

0 1.

New button

Click New on the File menu or use the dedicated button in the toolbar. The EVA
document is empty.

2. Click the Import from file data command or the Import from file button. The

a Import from files dialog box will be displayed. Search the Tutorials/EVA! directory
and select the Francolite. RAW file.

Import from file

button 3. Click Open. The scan Francolite will be displayed in the graphical view of the EVA

document.

Import a S5can File in its Own Scan List

Lock jn: | (£ Tutorial v | Q2 EF -
(ke Az.RAW {& cPD-2.RAW
Ej [k Arefht.RAW {i Csand.RAW
Recent (i ArefitRAW {& DD.RAW
[k Asnosol.RAW [& Ep333rRAW
[k Assoller. RAW {& ET20.RAW
@ [ AUST_BC.raw [ ETS0.RAW
Deskiop | |l AUST_EB.raw {& ET80.RAW
E AUST_H.raw E Franicoli.raw
- & Bb.RAW | Francolte raw
___j {i Bchips.RAW {4 Frank.RAW
My Dasuments [& Bx100.RAW |& GADDS1_3.RAW
[k ccrAW [& GADDSZ_3.RAW
[k Corundum-1.raw {& GADDS3_3.RAW
@ E Corundum-2.raw E Guil4.raw
: E Corundum-3.raw E LaB6.brml
iy Computer
< | >
i File: name: |F|Encolite.law v | [ Open ]
My Network | Save as type: | RAW files (" brmi:* raw) v

Fig. 125: Import a Scan File dialog box
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Fig. 126: Francolite. RAW imported in the graphical view

1 The directory path to the EVA tutorial files is "C:\Documents and Settings\All Users\Application Data\Bruker AXS\Tutorials"
under Windows XP and "C:\ProgramData\Bruker AXS\Tutorials" under Windows 7.
To access the folder with the explorer, select “Display hidden files and folders” in the Folders options.
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Tutorial

Step 2: Performing the Search/Match Operation

Keep the default search parameters and run a search. Here are the results obtained:

Database PLU2009: 291440 - After Filters: 213504

Chemical Filter | Database Filter | Candidate List  Selected Candidates

lndex# | % | Source D

. (| &

| Lficor | Mineral | Mame

1 86 PLU200S PDF00-031-0267 B

Yes

=1 nmﬂl-

Carbnnateﬁunrapatite

Carbonate-fluorapatite

] 3 FLU2005 PDF 00-006-0454 B Flugrellestadite, phosphatian

|:| 4 37 PLU20DS PDFOO-0150876 5 P 1.5 Yes Fluorapatite, syn

] 5 29 PLU200S PDF00-0556-1014 O P Mo Calcium Europium Fluoride Phosphate

] 6 60 PLU2009 PDFOO-0470262 0O P Mo Sodium Caldum Hydrogen Carbonate Phosphate Hydrate
| £ I =)
[ Group Duplicates | .. ORI IO TR S ;| Matched 114935 / 213504 Candidates in 15.3 s.

Carbonatefluoroapatite is easily identified. Select both patterns PDF 00-031-0267 and PDF 00-021-

0141. It will allow viewing the change.
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Fig. 127: Carbonatefluorapatite pattern in blue. The two patterns are superposed.
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Step 3: Changing the Wavelength

1.
2,

4,

Counts
0 200 400 600 BOD {000 1200 1400 1600 1800 2000 2200 2400

Fig.

Select the pattern PDF 00-021-0141 in the data tree.

In the pattern property table, clear the Scan WL check box to be able to enter another
wavelength.

We want to check if there is a pollution of the X-ray tube. The WLa4 radiation is the most
frequently encountered spurious X-ray line in sealed X-ray tubes. Therefore, we are going to
display the pattern for the WLa radiation.

In the Wavelength drop-down list below, select the WLa, wavelength. The pattern PDF 00-021-
0141 will be displayed with this new wavelength.

Zoom in from 2Theta=20° to 2Theta=55°.

T T T T T
30 40 50

2Theta (Offset coupled ThetaTwoTheta scan) WL=1.54060

B

128: Carbonatefluorapatite pattern displayed with the WLa4 wavelength in blue and original

pattern in red. Zoom on the 20-55° 2Theta range.

5.

The modified pattern looks to match some parts of the scan.

It makes it possible to conclude there is likely a pollution of the X-ray tube.
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Step 4: Saving

Click Save As on the File menu. The Save As dialog box will be displayed.

2. Select the appropriate disc drive and directory.
3. Type in the file name. (To overwrite an .EVA file, use the same name).
4. Click Save.

Save As
Savein |E}Tutorial v| €] [__? o

g ) calcs0Ports0.EVA
y aCSand.eua

My Recent
Documents

Dezktop

)
ky Documents

Fdw Computer

.

File: marne: |F|E|nco|'rte_WL hd | [ Save ]

ky Metwarlk Save as bpe: | EVAfiles (* eva) o | [ Cancel l :

Fig. 129: Saving Francolite_ WL.EVA document
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Working with the Waterfall View

The following procedure describes how to work with waterfall view.
The scan used is held as a tutorial file, Ep333f.RAW, found in the Tutorial directory.
Steps:

1. Creating a new EVA document and importing Ep333f.RAW.
2. Creating and working with the waterfall view.

3. Saving the EVA document containing the scan.
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Step 1: Creating a New EVA Document and Importing Ep333f.RAW

0 1.

New button

0

Import from file
button

Click New on the File menu or use the dedicated button in the toolbar. The EVA
document is empty.

2. Click the Import from file data command or the Import from file button. The
Import from files dialog box will be displayed.

Search the Tutorials/EVA! directory and select the Ep333f.RAW file.

Click Open. The scan Ep333f will be displayed in the graphical view of the EVA
document.

w

Import a S5can File in its Own Scan List

Lok, jr: |ﬁTutoriaI V| + | ¥ = -

[k AarAw [i cPo-2.RAW
Ej [k AlrefhtRAW [k csand.rAw
Recent (i alrefit RAW [k oo.RAw
(i Asnosll.Raw |/ Ep333f RAW
(i Assoller.RAW [i ET20.RAW
@ [k ausT BC.raw [k ETso.RAw
Desktop ||l AUST_EB.raw {L ET80.RAW
E AUST _H.raw E Francoli.raw
o EBb.F‘.AW EFranmIite.raw
J [k Bchips.RAW [k Frank.Raw
My Documents (i Bx100.RAW [i GaDDs1_3.RAW
i ccraw [i capps2_z.RAw
. [k corundum-1.raw [k GaoDs3 3.RAW
@ E Corundum-2.raw E Guil4.raw
: [ corundum-3.raw [i LaBs.brml
Ay Computer
b | >
= Filz rame: | Ep33% RAW w | [ Open J
My Network | Save as type: | RAW files (* b~ raw) v

Fig. 130: Import a Scan File dialog box
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Fig. 131: Ep333f.RAW file imported in the graphical view

Theta (Rocking scan) WL=0.000

1 The directory path to the EVA tutorial files is "C:\Documents and Settings\All Users\Application Data\Bruker AXS\Tutorials"
under Windows XP and "C:\ProgramData\Bruker AXS\Tutorials" under Windows 7.

To access the folder with the explorer, select “Display hidden files and folders” in the Folders options.
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Step 2: Creating and Working with the Waterfall View.

1. Select the Waterfall display check box in the Theta View property panel: the scans will be
displayed as a waterfall.

2000 2300
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1000

A00

1]

Theta (Rocking scan)

Fig. 132: Waterfall display

2. Change the perspective of the display.

To change the perspective horizontally, click the X-axis to display the horizontal scroll bar. Point to
the right end of the scroll bar. The mouse pointer will change into a double arrow. Move the double
arrow left or right to reduce or expand the scroll bar.
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Fig. 133: Perspective horizontally modified
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To change the perspective vertically, proceed the same way but start by clicking on the Y-axis.

g

e
R

Counts
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]

Theta (Rocking scan)

Fig. 134: Perspective horizontally and vertically modified

3. Zoom in on the right peak. The corresponding zone must be selected in the shadow
representation at the back: move the cursor to one end of the targeted zoom area, press and hold
the left mouse button while dragging the mouse until the cursor reaches the opposite end, then
release the button.
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Fig. 135: Zoom on the right peak
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Step 3: Saving

Click Save As on the File menu. The Save As dialog box will be displayed.

N

Select the appropriate disc drive and directory.

w

Type in the file name. (To overwrite an .EVA file, use the same name).
Click Save.

Save As
Save in |@Tutorial V| 0 I;? £ -

g B calcsoPorts0.EvA
! B csand.eva

tly Recent
Documents

Dezktop

P

i
by Documents

by Cornputer

-

File name: |Ep333f i | | sae |

by M etk Save as type: | EVAfiles (" eva) “ | ’ Cancel l :

Fig. 136: Saving Ep333f.EVA document
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Working with the 2D View

The following procedure describes how to work with the 2D view.

The scan used is held as a tutorial file, Ep333f.RAW, found in the Tutorial directory.

Steps:

Tutorial

1. Creating a new EVA document and importing Ep333f.RAW.
2. Creating and working with the 2D view.

3. Saving the EVA document containing the scan.
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Step 1: Creating a New EVA Document and Importing Ep333f.RAW

0 1.

New button

0

Import from file
button

Click New on the File menu or use the dedicated button in the toolbar. The EVA
document is empty.

2. Click the Import from file data command or the Import from file button. The
Import from files dialog box will be displayed.

Search the Tutorials/EVA! directory and select the Ep333f.RAW file.

w

Click Open. The scan Ep333f will be displayed in the graphical view of the EVA
document.

Import a Scan File in its Own Scan List

Loak jn: | (29 Tutorial

v O

(i Az.RAW (ke cPD-2.RAW
Ej (i Alrefht.RAW {& csand.RAW
Recent (i Alrefit.RAW & oo.RAW
(i Asnosoll.RAW M Ep333f.RAW
(i Assoller RAW {i ET20.RAW
@ (i AUST BC.raw {i ETs0.RAW
Desktop | |ths AUST_EB.ram {& ETa0.RAW
EAUST_H.raw EFranmIi.raw
SR EBb.RJ'—\W EFranmIite.raw
J |i Bchips. RAW i Frank.RAW
My Documents [i Bx100.RAW {i GapDs1_3.RAW
& ccraw 1k GapDsz_3.RAW
) [ corundum-1.raw (i GADDS3_3.RAW
@ E Corundum-2.raw E Guil4.raw
' 14 Corundum-3.raw {& LaBs.brmil
by Computer
5] | 3
@ File: name: |Ep333r_|:{,qw V| [ Open ]
My Network | Save as type: |RAW files (b raw) v

Fig. 137: Import a Scan File dialog box

Counts
1500 2000 2300

1000

500

1]

Theta (Rocking scan) WL=0.000

Fig. 138: Ep333f.RAW file imported in the graphical view

1 The directory path to the EVA tutorial files is "C:\Documents and Settings\All Users\Application Data\Bruker AXS\Tutorials"
under Windows XP and "C:\ProgramData\Bruker AXS\Tutorials" under Windows 7.
To access the folder with the explorer, select “Display hidden files and folders” in the Folders options.
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Step 2: Creating and working with the 2D view.

Case #1: 2D view with intensity map

1. Make certain the list of scans is selected:; if not, select it in the data tree.

2. Click 2D View in the Create list of the Data Command panel
Right-click the scan list in the data tree to display the context menu. Click Create and then 2D
View on the related submenu.

3. The 2D View is displayed in a new tab. The Intensity map is displayed by default. Leave the
Intensity map check box selected.

(D) theta view [ X] & 20 view | X]

800 1000 1200 1400 1600 1800 2000

1] 20
[
400 GO0

I T T T T T I T 1
44 8 443 45 451 45.2

Fig. 139: 2D view with intensity map

4. Customize the intensity map by right-clicking the color scale on the right and choosing among
the offered choices on the context menu. Select for example the Diffraction Space Viewer
option.

200 400 BOD 8OO 10000 1200 1400 1600 1800 2000

]

Fig. 140: 2D view with colored intensity map
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Case #2: 2D view with levels
1. Make certain the list of scans is selected; if not, select it in the data tree.

2. Click Create Level in the Tool list of the Data Command panel

Right-click the scan list in the data tree to display the context menu. Click Tool and then
Create Level on the related submenu.

The Create Level Theta dialog box will be displayed. By default 5 automatic levels will be
created. They are displayed as ghost levels on the graphical view.

m Theta View &d
Create Level Theta Ed
Overview
y Top |2045.350 (@) Linear
g1 Bottom |107.650 () Square Root
&
g1 () Logarithmic
R -
g ] Level # = () Power of 2
=3
2
- Press and select Levels
2
o =]
=]
5= -
o -
L] E _:
g ]
i
=
2
=7
2
=7
i
(=} -| T
445

Theta (Rocking scan)

Fig. 141: Creating levels: Create Level dialog box and ghost levels in the graphical view

3. Click the Append Levels button and close the dialog box: the levels will be added in the data
tree and displayed in the graphical view.

Counts
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Fig. 142: Creating levels: levels displayed in the graphical view

4. Click 2D View in the Create list of the Data Command panel
Right-click the scan list in the data tree to display the context menu. Click Create and then 2D
View on the related submenu.
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5. The 2D View will be displayed in a new tab. The Intensity map and the Levels are displayed

by default. Leave the Intensity map and the Levels check boxes selected.

[0 1 view E3| & 20 view EJ|

Tutorial
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Fig. 143: 2D view with intensity map and levels

Step 3: Saving
1. Click Save As on the File menu. The Save As dialog box will be displayed.
Select the appropriate disc drive and directory.

2
3. Type in the file name. (To overwrite an .EVA file, use the same name).
4. Click Save.

Save As

Save in: |E}Tutg|-ia| v| @ [j! Rl

._ B calcsoportso.Eva
y Csand.eua

tu Becent
Documents

Dezktop

i
by Documents

by Computer

-

File: name: |Ep333-bi5 g | l Save ]

by M etk Save as type: | EVA files (*eva) “ | [ Cancel ] :

Fig. 144: Saving Ep333f-bis.EVA document
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Sorting a Multi-range Scan by Temperature in a 2D
View

The following procedure describes how to sort scans by temperature from a non-ambient
measurement in a 2D view.

The scan used is held as a tutorial file, Guil4.RAW, found in the Tutorial directory.

Steps:

Creating a new EVA document and importing Guil4.RAW.

2. Creating the 2D view with levels.
3. Sorting the scans on the Y-axis by temperature.
4. Saving the EVA document containing the scan.
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Tutorial

Step 1: Creating a New EVA Document and Importing Guil4.RAW

0 1.

New button

0

Import from file 3,
4.

button

Click New on the File menu or use the dedicated button in the toolbar. The EVA
document is empty.

Click the Import from file data command or the Import from file button. The
Import from files dialog box will be displayed.

Search the Tutorials/EVA! directory and select the Guil4.RAW file.
Click Open. The scan Guil4 will be displayed in the graphical view of the EVA

document.

Import a Scan File in its Own Scan List

Laak in: | £ Tutoral w | <X: A=A
(i Aa.raw [i cPD-2.RAW
Ej (i Alrefht.RAW [i Csand.RAW
Recent (i Alrefit.RAW [k oo.RAW
(i Asnosoll.RAW [k Ep333fRaw
[i Assoller.Raw [h ET20.RAW
@ {ie ausT_BC.raw {ie eTs0.RAW
Desktop | |Ms AUST_EB.raw [i ET30.RAW
E ALUST _H.raw E Francoli.raw
. E Bb.RAW E Francolite.raw
J [i Bchips.Raw [k Frank.RAwW
My Documents [& Bx100.RAW [h GADDS1_3.RAW
[h coraw {h GADDS2_3.RAW
i [ corundum-1.raw [i capDS3 3.RAW
5 E Corundum-2.raw E
' [k corundum-3.raw [k LaBs.brml
kdy Compuiter
hS | k4
= File narme: |Guil4.law W | [ Qpen ]
My Network | Save astype | RAW files (* brm:* raw) vl

Fig. 145: Import a Scan File dialog box

2Theta (Offset coupled TwoTheta/Theta) WL=1.78900

Fig. 146: Guil4.RAW file imported in the graphical view

1 The directory path to the EVA tutorial files is "C:\Documents and Settings\All Users\Application Data\Bruker AXS\Tutorials"
under Windows XP and "C:\ProgramData\Bruker AXS\Tutorials" under Windows 7.
To access the folder with the explorer, select “Display hidden files and folders” in the Folders options.
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Step 2: Creating the 2D View with Levels

DIFFRAC.EVA

1. Make certain the list of scans is selected. If not, select it in the data tree.

2. Click 2D View in the Create list of the Data Command panel

Right-click the scan list in the data tree to display the context menu. Click Create and then 2D

View on the related submenu.

3. The 2D View will be displayed in a new tab.

[ zTheta View E3| 2D View E3

Index
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3
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19::

i
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0o

WL=1.78900

4. Click Create Level in the Tool list of the Data Command panel

Right-click the scan list in the data tree to display the context menu. Click Tool and then Create

Level on the related submenu.

The Create Level Theta dialog box will be displayed. By default 5 automatic levels will be created.

They are displayed as ghost levels on the graphical view.

[ ztheta View 3| 2D view E3

Index

31

[x

| SelectTop &Bottom | | Appendlevels |

Top |22337.750 ":Z:"Linear
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00
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Fig. 147: Creating levels: Create Level dialog box
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5. Click the Append Levels button and close the dialog box: the levels will be added in the data tree
and displayed in the graphical view.

6. The Intensity map and the Levels are displayed by default. Leave the Intensity map and the
Levels check boxes selected.

M
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T
20 40

WL=1.78900

[ 2Theta view E3 [ 2D view E5

18000 22000

16000

Index

10000 13000

Tooo

4000

Fig. 148: 2D view with intensity map and levels, scans sorted by index on the Y-axis

Step 3: Sorting the Scans on the Y-Axis by Temperature

1. Inthe 2D View Property table, select {SORT} for the Left (Axis) property if necessary.
2. Inthe 2D View Property table, select Temperature in the Y-axis drop-down list.

L
|

10 I 20 I 30 0
2Theta (Offset coupled TwoTheta/Theta) WL=1.78900

[l ZTheta View E3| I2D View |E3|

4007
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10000 12000 14000 16000 18000 20000 22000

8000
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Fig. 149: 2D view with intensity map and levels, scans sorted by temperature on the Y-axis
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Step 4: Saving

Click Save As on the File menu. The Save As dialog box will be displayed.

N

Select the appropriate disc drive and directory.

d

Type in the file name. (To overwrite an .EVA file, use the same name).
Click Save.

Save As
Savein: |bTutoriaI v| €] L? R

" B) calcsoPortsn.Eva
' B csand.eva

iy Recent
Diocurments

-

Dezktop

b

ky Documents

9

iy Cornputer
File name: |GIJi|-ﬂ b | [ Save ]
Fdp Wetwork Save az ppe: | EVAfiles (" eva) w | [ Cancel ]

Fig. 150: Saving Guil4.EVA document
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Working with the PIP and VIP Views

The following procedure describes how to create and manage PIP and VIP views.

The scan used is held as a tutorial file, m1.RAW, found in the Tutorial directory.

Steps:

Tutorial

1. Creating a new EVA document and importing m1.RAW.
2. Creating and managing the PIP and VIP views.

3. Saving the EVA document containing the scan.

DOC-M88-EXX201 V4 — 11.2014

147



Tutorial DIFFRAC.EVA

Step 1: Creating a New EVA Document and Importing m1.RAW

D 1. Click New on the File menu or use the dedicated button in the toolbar. The EVA

New button document is empty.

2. Click the Import from file data command or the Import from file button. The
-m Import from files dialog box will be displayed.

Search the Tutorials/EVA! directory and select the m1.RAW file.

Click Open. The scan m1 will be displayed in the graphical view of the EVA
document.

Import from file
button

w

Import a Scan File in its Own Scan List

Look jn: | (5 Tutorial w | ) [,: [® ,
[k cPo-2.RAW {& LaBS.raw
) W csandraw S Raw
Fecent EDD.RAW Emzmw
Ep333f RAW m3. AW
E ET20.RAW E Mineral_Mixture.brml
@' [k ETso.rAw [k MINMD-v3.RAW
D [k ETa0.RAW [k MDTURE3-V3.RAW
ezktop
E Francoli.raw E Nh4no3.raw
. E Francolite.raw E Niore FAW
#_} E Frank. AW E Pbznox. RAW
Mo Dot (& GADDS1_3.RAW [& Pchips.RAW
Y [i GADDSZ_3.RAW [ Pegmin.RAW
EGADDSS_S.RAW EPig.RAW
b Guil4.raw Quartz.raw
Q’ [& LaBs.brml {& scans incomplets_SRM1976z
ky Cornpter
< >
Fa File name: | m1 RAW o | Open
bed Netwark st sellge | Raw files (*.bml;" raw) w |

Fig. 151: Import a Scan File dialog box
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Fig. 152: m1.RAW file imported in the graphical view

1 The directory path to the EVA tutorial files is "C:\Documents and Settings\All Users\Application Data\Bruker AXS\Tutorials"
under Windows XP and "C:\ProgramData\Bruker AXS\Tutorials" under Windows 7.
To access the folder with the explorer, select “Display hidden files and folders” in the Folders options.
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Step 2: Creating and working with the PIP and VIP views.

Case #1: Creating a PIP view

1. Click the PIP mode button on the view toolbar
[*Fw —or—
PIP mode button Right-click anywhere in the graphical view to display the context menu. In the

context menu, click the PIP Mode command.
A PIP text box will be added below the pointer.

2. Select the zone around the peak between the 26 angles 22° and 24°: a window corresponding to
the selected zone is created.
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Counts
8000

G000
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2000
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heta (Coupled Theta/TwoTheta scan) WL=1.54060

Fig. 153: Creating a PIP view

3. Move and resize the window to have a better view of the peak.
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Fig. 154: Moving and resizing the PIP view
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4. Once you are satisfied with the PIP view, click anywhere in the graphical view. The PIP view is
inserted in the graphical view and is linked to the corresponding zone in the scan.
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Fig. 155: PIP view inserted and linked to the original zone

Case #2: Creating a VIP view

1. Zoom in on the zone between the 26 angles 37° and 47°.

N 2. Click the VIP mode button on the view toolbar
(] —or —

VIP mode button Right-click anywhere in the graphical view to display the context menu. In the

context menu, click the VIP Mode command.A VIP text box will be added below
the pointer.
3. Select the zone between the 26 angles 40.5° and 41.5°: the VIP view editor is displayed.

Counts
3000
|

42 43 44 45 46
2Theta (Coupled Theta/TwoTheta scan) WL="1.54060

Fig. 156: Creating a VIP view
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4. Move the scale bar to increase the scale factor until 4.00 for example.

Counts

a7 a8 33 40 4 42 43 44 45 45
2Theta (Coupled Theta/TwoTheta scan) WL=1.54060

Fig. 157: Changing the scale

5. Toinsert the VIP view in the document, click anywhere in the graphical view.

Counts

a7 kL] k] 40 41 42 43 44 45 48
2Theta (Coupled ThetaMwoTheta scan) WL=1.54060

Fig. 158: VIP view inserted in the graphical view

6. The VIP view can be modified by right-clicking anywhere in the graphical view, clicking VIP mode
on the context menu and then Edit.
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Step 3: Saving

Click Save As on the File menu. The Save As dialog box will be displayed.

N

Select the appropriate disc drive and directory.

w

Type in the file name. (To overwrite an .EVA file, use the same name).
Click Save.

Save As

Save in: |E}Tutoria| v| @ [j: o
g ) calcs0Ports0.EVA
: Csand.eva

Iy Becent
Documents
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by Metwark Sawve as hpe: | EVAfiles (" eva) “ | [ Cancel ]

Fig. 159: Saving m1.EVA document
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Creating a Label from a Peak

Peaks can be used to create labels.

To do so:

1. Right-click a scan at the position you want to input a label (peak) to display the context menu.
2. Click Create Peak at 2Th=...

3. The peak is displayed in the graphical view and added to the peak list in the data tree.
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Fig. 160: Peak inserted manually in the graphical view

4. Select the peak in the data tree if necessary.

5. In the Peak Property table, select the Anchor lock check box to be able to move the anchor and
text position freely. Press the Control key and point to the scan to change the pointer into a hand.
Move the hand to drag the anchor and the text. Clear the Anchor lock check box and proceed the
same way to move the text position only.
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Fig. 161: Anchor and text position changed
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Counts

DIFFRAC.EVA

Clear the Caption text field and enter the desired text.

2a5 2.585

1.585

50000

This is a label

L Lo des N S | bh e A

[ U | U | U I U [ U |
20 30 40 5 i} 70 80 90

2Theta (Coupled ThetaMwoTheta scan) WL=1.540860

Fig. 162: Anchor and text position changed

7.

154

Customize the resulting “label” if necessary:

The peak color can be changed: in the Peak property table, select the desired color in the
Color drop-down list. (Blue in the example).

The background and text color can be changed: in the Peak property table, select the desired
color in the Background Color and Text Color drop-down lists (Light gray and Dark violet in
the example).

The font size can be changed: in the Peak property table, enter the desired font size (in
points) in the Font Size field (10 points in the example).

The text rotation can be changed: in the Peak property table, enter desired the angle value in
degrees in the Text rotation field (0° in the example).

The text margin can be changed: in the Peak property table, enter the desired text margin (in
points) in the Text margin field (2 points in the example).

The anchor can be removed or its style changed: in the Peak property table, select None or
another anchor style in the Anchor Style drop-down list (Rectangle in the example).
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Fig. 163: Label customized according to the procedure previously described
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Loading and Integrating Mergeable 2D Frames

The following procedure describes how to create an integrated scan from a set of frames which have
been measured with different 2-theta angles to form a diagram like a Debye-Scherrer image.

The measurement used is stored as a tutorial file, “Cor standard.brml”, found in the
“Tutorial\2D Frame Data” directory.

Steps:

1. Creating a new EVA document and importing Cor standard.brml.
2. Selecting the integration cursor and drawing the integration area.

3. Displaying the Cursors Preview tool and integrate.
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Step 1: Creating a New EVA Document and Importing the 2D Frames

D 1. Click New on the File menu or use the toolbar button. The EVA document will be
New button empty.
2. Click the Import From File data command or the Import From File button. The
@ Import From File dialog box will be displayed.
Importfrom file 3. Search the “Tutorials\EVA”! directory and select the “Cor standard.brml” file in
button the “2D Frame Data” sub-directory.

4. Click Open. The frames which were measured will be displayed in the frame
view of the EVA document. A Mergeable Frame List will appear in the tree.

[ N o 0

¥=3013 Y=1453
268=50.71 y=259.88

intensity=0.42

Fig. 164: 2D Frame View after loading a measurement with three mergeable frames

1 The directory path to the EVA tutorial files is "C:\Documents and Settings\All Users\Application Data\Bruker AXS\Tutorials"
under Windows XP and "C:\ProgramData\Bruker AXS\Tutorials" under Windows 7.
To access the folder with the explorer, select “Display hidden files and folders” in the Folders options.
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Step 2: Selecting the Integration Cursor and Drawing the Integration Area

O 1. Click on the Slice Cursor button.

. 2. Click with the left mouse button in the top left of the area which is to be

Slice Cursor integrated.
butt
wren 3. Drag the mouse to the bottom right until the desired integration area has been

displayed. Release the left mouse button. The cursor will be added as child to
the frame list node in the tree.

4. |If necessary, adjust the integration area by clicking and dragging the handles of
the cursor.

<D @ o

Fig. 165: Slice Cursor prepared for the subsequent integration
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Step 3: Displaying the Cursors Preview Tool and Integration

1. Click on the Cursors Preview command in the command bar or the context
menu of the slice cursor.

2. If the preview is satisfactory, click on the Integrate button to create the final
integrated scan. The scan is created in a separate scan list.
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Fig. 166: The Cursors Preview Tool with the preview of the integration result
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Fig. 167: The resulting integrated scan
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Loading and Integrating Stackable 2D Frames

The following procedure describes how to create an integrated scan from a set of frames which were
measured with the same 2-theta angle and different theta angles to form a stackable frame list.

The measurement used is stored as a set of tutorial files, “HTSR258*.gfrm”, found in the
“Tutorial\2D Frame Data\HTSR258” directory.

Steps:

1. Creating a new EVA document and importing the 2D frames.
2. Selecting the integration cursor and drawing the integration area.

3. Displaying the Cursors Preview tool and integrate.
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Step 1: Creating a New EVA Document and Importing the 2D Frames

D 1. Click New on the File menu or use the dedicated button in the toolbar. The EVA
New button document will be empty.

2. Click the Import From File data command or the Import From File button. The
@ Import From File dialog box will be displayed.
Import from file 3. Search the “Tutorials\EVA\2D Frame Data” directory and select all of the
button “HTSR258*.gfrm” files in the “HTSR258” sub-directory.

4. Click Open. The frames will be displayed in the frame view of the EVA
document. A Stackable Frame List will appear in the tree.

Fig. 168: 2D Frame View after loading a measurement with stackable frames
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Step 2: Selecting the Integration Cursor and Drawing the Integration Area

@ 1. Click on the Ring Cursor button.
Click with the left mouse button in the left of the area which is to be integrated.

Ring C
bL',’t‘t?,n Hrsot . Drag the mouse to the right until the desired integration area has been displayed.

Release the left mouse button. The cursor will be added as child to the frame list
node in the tree.

4. |If necessary, adjust the integration area by clicking and dragging the handles of
the cursor.

Fig. 169: Ring Cursor prepared for the subsequent integration
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Step 3: Displaying the Cursors Preview Tool and Integrate

Tutorial

1. Change the direction of the integration in the cursor’s properties to “2-Theta integration”. Select

“Merge as Single Scan”.

2. Click on the Cursors Preview command in the command bar or the context menu of the ring

cursor.

3. If the preview is satisfactory, click on the Integrate button to create the final integrated scan. The

scan will be created in a separate scan list.

Integration Parameters -
Direction 2-Theta integration |2

Merge as Single Scan

Integrate in a Separate List ||
Step size 0.005 ° ™

Fig. 170: The integration parameters of the ring cursor
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Fig. 171: The Cursors Preview Tool with the preview of the integration result
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Fig. 172: The resulting integrated scan

DOC-M88-EXX201 V4 — 11.2014

163



Tutorial DIFFRAC.EVA

Rocking Curve Integration on Stackable 2D Frames

The following procedure describes how to create an integrated scan from a set of frames which have
been measured with the same 2-theta angle and different theta angles to form a stackable frame list.

The measurement used is stored as a set of tutorial files, “GM_XRR.gfrm”, found in the
“Tutorial\2D Frame Data\GM_XRR.gfrm” directory.

Steps:

1. Creating a new EVA document and importing the 2D frames.
2. Selecting the integration cursor and drawing the integration area.

3. Displaying the Cursors Preview tool and integrate.
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Step 1: Creating a New EVA Document and Importing the 2D Frames

D 1. Click New on the File menu or use the toolbar button. The EVA document will be
New button empty.

2. Click the Import From File data command or the Import From File button. The
@ Import From File dialog box will be displayed.
Import from file 3. Search the “Tutorials\EVA\2D Frame Data” directory and select all of the
button “GM_XRR*.gfrm” files in the “GM_XRR” sub-directory.

4. Click Open. The frames will be displayed in the frame view of the EVA
document. A Stackable Frame List will appear in the tree.

Fig. 173: 2D Frame View after loading a measurement with stackable frames
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Step 2: Selecting the Integration Cursor and Drawing the Integration Area

Area Cursor
button

1.

Zoom into the frame view by clicking and dragging the mouse to make the bright
spots clearly visible.

Click on the Area Cursor button.

Click with the left mouse button in the top left of the area which is to be
integrated.

Drag the mouse to the bottom right until the desired integration area has been
displayed. Release the left mouse button. The cursor will be added as child to
the frame list node in the tree.

If necessary, adjust the integration area by clicking and dragging the handles of
the cursor.

Fig. 174: Ring Cursor prepared for the subsequent integration
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Step 3: Displaying the Cursors Preview Tool and Integrate

1. Change the X-axis of the integration in the cursor’s properties to “Theta”.

2. Click on the Cursors Preview command in the command bar or the context
menu of the slice cursor.

3. If the preview is satisfactory, click on the Integrate button to create the final
integrated scan. The scan will be created in a separate scan list.
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Fig. 175: The integration parameters of the ring cursor
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Fig. 176: The Cursors Preview Tool with the preview of the integration result
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Fig. 177: The resulting integrated scan
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Adjusting the Default Mask of a 2D Frame

The following procedure describes how to adjust the default mask on a set of frames which have been
measured with different 2-theta angles to form a diagram like a Debye-Scherrer image. Excluding the
non-exposed area will lead to a more precise integration result.

The measurement used is stored as a tutorial file, “Cor standard.brml”, found in the
“Tutorial\2D Frame Data” directory.

Steps:

1. Creating a new EVA document and importing Cor standard.brml.
2. Check the integration with the Full Frame cursor.

3. Changing the default mask to exclude non-exposed areas.

4

Selecting the integration cursor and integrate.
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Step 1: Creating a New EVA Document and Importing the 2D Frames

D 1. Click New on the File menu or use the toolbar button. The EVA document will be
New button empty.
2. Click the Import From File data command or the Import From File button. The
E Import From File dialog box will be displayed.
Import from file 3. Search the “Tutorials\EVA” directory and select the “Cor standard.brml” file in the
button “2D Frame Data” sub-directory.

4. Click Open. The frames which have been measured will be displayed in the
frame view of the EVA document. A Mergeable Frame List will appear in the
tree. The default masks which are part of the frame data will be drawn in green.

AR WA £ 0

¥=3013 Y=1453
268=50.71 y=259.88

intensity=0.42

Fig. 178: 2D Frame View exhibiting non-exposed areas around the frames
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Step 2: Check the Integration with the Full Frame Cursor

w

¥ 1. Click on the Full Frame Cursor button in the command bar. The whole merged
frame is marked for integration.

Full Frame . .
Cursor button 2. Click the Integrate Cursor command in the command bar or the context menu of

the cursor to create the integrated scan. The scan will be created in a separate
scan list. A problem is clearly visible at the beginning of the scan where the
intensity drops.

1000 I cor standard-000-0000.gfrm
£00-]
800}
400
2»3:)—- l ' ’
3_- il d . L——JL-n—JI-L
30 40 50 80 70 80 20 100

Fig. 179: Integrated scan with intensity drop at low angles due to mask misalignment
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Step 3: Changing the Default Mask to Exclude Non-Exposed Areas

1. Click on the Edit Multiple Properties check mark to display the combined properties for all three
frames.

Multiple properties 8 X
||

Edit multiple properties @

2. Click the Use Custom Mask check mark to display the mask properties:

Attributes -
Color 1 ot
Ise Default Mask W

Use Custom Mask @

3. Change the Radius to 980 pixel:

Attributes -
Colaor —1 e
IUse Default Mask w
Use Custom Mask v
Center X 1023 Pixel
Center 1023 Pixel

Radius 980 Pocel

The displayed masks change according to the chosen radius. No non-exposed areas remain
visible.

Fig. 180: 2D Frame View with an adjusted default mask
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Step 4: Selecting the Integration Cursor and Integration

w

¥ 1. Click on the Full Frame Cursor button in the command bar. The whole merged
frame is marked for integration.

Full Frame . .
Cursor button 2. Click the Integrate Cursor command in the command bar or the context menu of

the cursor to create the integrated scan. The scan is created in a separate scan
list.

Fig. 181: 2D Frame View with the full frame cursor drawn along its edges

1200

I cor standard-000-0000.gfrm
1000

800

i e B e B gl |

o
P

400

%

Fig. 182: The resulting integrated scan
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Tutorial

Using Printing Options

This chapter will describe how to use some printing options.

Vertical Table

“Vertical Table” is an option which allows “permuting” columns and rows. It proves useful when printing
a column view with few objects but numerous properties.

0

New button

0

Import from file
button

1.

Import a Scan File in its Own Scan List

Look i | £ Tutorial v 02
(ke Az.RAW [k cPD-2.RAW
Ej [k Alrefht.RAW [k csand.RAW
Fecert | |l Alrefit.RAW (i oD.RAW
[&e Asnosoll.RAW {&e Ep33af.RAW
@ E Assoller RAW E
AUST_BC.raw ET50.RAW
Deckion (& AUST_EB.raw IM™iETs0, RAW
E AST_H.raw E Francoli.raw
. E Bb.RAW E Francolite.raw
L {i Bchips.RAW {i Frank.RawW
[& BX100.RAW {i GADDS1_3.RAW
My Documents |2 - pawy |k GapDs2_3.RAW
{& Corundum-L.raw {i GADDS3_3.RAW
Tl B 1k Corundum-2.raw {ke Guil4.raw
i E Corundum-3.raw E LaB&.brml
by Computer 2 | 3
i File name: "ETS0.RAW" "ET20RAW" "ETSORAW"  +| O
My Metwork | Files of type: | RAW files (* brml;* raw) - |

Click New on the File menu or use the button in the toolbar. The EVA document
will be empty.

Click the Import from file data command or the Import from file button. The
Import from files dialog box will be displayed.

Search the Tutorials/EVA! directory and select the ET20.RAW, ET50.RAW and
ET80.RAW files.

Click Open. The scans will be displayed in the graphical view of the EVA
document and added to the data tree.

FX)|

Fig. 183: Import a Scan File dialog box

| Data Tree | *
| Data | Description |
= e

_. Views
. 2Theta View 80% Boehmite [ 20% Corundum (Coupled TwoTheta/Theta)
t | Settings 1 Chemical Filter - 1 Database Filter
=[] 2Theta 3 Scans
>|D ET20.raw #1 20% Boehmite/30% Corundum (Coupled TwoTheta /Theta)

-1 | ETS0.raw #2
|1 | ET80.raw #3

50%2 Boehmite/50% Corundum (Coupled TwoTheta/Theta)
20%: Boehmite/20%: Corundum (Coupled TwoTheta/Theta)

Fig. 183: ET20.RAW, ET50.RAW and ET80.RAW added to the data tree

1 The directory path to the EVA tutorial files is "C:\Documents and Settings\All Users\Application Data\Bruker AXS\Tutorials"
under Windows XP and "C:\ProgramData\Bruker AXS\Tutorials" under Windows 7.
To access the folder with the explorer, select “Display hidden files and folders” in the Folders options.
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5. Select the scan list (2Theta list in the example).

DIFFRAC.EVA

6. Click Scan Column View in the Create list of the Data Command panel

Right-click the scan list in the data tree to display the context menu. Click Create and then Scan
Column View on the related submenu.

A Scan Column View will be created.

& 5can Column View x|

Visible | Icon
W 1
W 1
w 1

Color Index | Mame Parent
| 1 ET20.raw #1  ZTheta
[ 2 ETS0.raw #2  ZTheta
[ WS 3 ET80.raw #3  ZTheta

Sample Name
20% Boehmite,/80% Corundum
50%: Boehmite/50%: Corundum
80% Boehmite/20% Corundum

File Name | Scan Type Scan Status | Start

ET20.raw  Coupled TwoTheta/Theta Completed 22,000
ET50.raw  Coupled TwoTheta/Theta Completed 22,000
ET80.raw  Coupled TwoTheta/Theta Completed 22,000

Configure the table columns if necessary. To do so, right-click a column header to display the
context menu. You can also drag and drop the columns to changer their order.

In the Scan Column view Property table, select the Vertical Table check box.
No change is visible in the scan column view. The resulting table will be visible in the Print

preview.

Check the view is printable.

. Click Print Preview in the View Data Command panel,

Right-click the scan column view in the data tree to display the context menu. Click Print preview.

174

BR A

Pagel of 2

@ |PDFCreator x| 8 [wew  |w] B 14 kbl
¥ d
2Theta
Visible Yes Yes Yes
leon | i |
Color - - ]
Index 1 2 3
Name ET20.raw#1 ET50.raw #2 ET80.raw#3
Parent ZTheta ZTheta 2Theta
Sample Name S i -
File Name ET20.raw| ET50.raw| ET80.raw
Scan Type Coupled TwoTheta Thez Coupled TwoThetaThez Coupled TwoThetaThes
Scan Stalus Completed Completed Completed
Start 22,000 22.000 22000
End 45.000 45.000 45.000
Slep Size 0.020 0.020 0.020
Time per Step 20 20 20
T 25 (Room) 25(Hoom) 25(Room)
Time Started 0.0 0.0 0.0
i radis 200.5 200.5 200.5
2-theta 22,000 22,000 22,000
Theta 11.000 11.000 11.000
Chi 0.00 0.00 0.00
Phi 0.00 0.00 0.00
X-Drive
Y-Drive
Z-Dive
Hancl 0.0 0.0 0.0 3
100%

Fig. 184: Vertical table visible in the print preview
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Repeat Columns

“Repeat Columns” is an option which allows repeating the N first columns of a column view on each
“row”. It proves useful when printing a column view with numerous objects and properties.

||The “Repeat Columns” feature is available up to version 3.1 ||

D 1. Click New on the File menu or use the dedicated button in the toolbar. The EVA

New button document is empty.

2. Click the Import from file data command or the Import from file button. The
-m Import from files dialog box will be displayed.

Importfrom file 3. Search the Tutorials/EVA' directory and select the fifteen first .RAW files from
button Aa.raw to Corundum-3.Raw in this example.

4. Click Open. The scans will be displayed in the graphical view of the EVA
document and added to the data tree.

Import a Scan File in its Own Scan List

Laak in: |&}Tutorial Vl € | T B -

\" 2z AW {& cPo-2.RAW
D | alrefht.RAW {& csand.RAW
Recent ] alrefit.Raw {i po.RAW
| "™ Asnosall RAW & Ep33afraw
| Assoller RAW & ET20.RAW
@ | AUST_BC.raw [k ETS0.RAW
Deskiop || IBGUSM=EH] (& ETs0.RAW
E AUST _H.raw E Francoli.raw
s E Bb.RAW E Francolite.raw
‘_—) | "™ Bchips. RAW & Frank.RAW
| Bx 100.RAW [k GADDS1_3.RAW

My Documents
™ [h GADDS2_3.RAW

& GADDS3_3.RAW

@ E E Guil4.raw
My.Eomputer E E LaB&.brml
< | >
IE File name: |"Con_|nd|_|rn-3.|aw" "Aa RAW™ " Alrefht RAW™ " V| [ Open ]
My Network | Save as type: | RAW files (" brml:* raw) 3 |

Fig. 185: Import a Scan File dialog box

1 The directory path to the EVA tutorial files is "C:\Documents and Settings\All Users\Application Data\Bruker AXS\Tutorials"
under Windows XP and "C:\ProgramData\Bruker AXS\Tutorials" under Windows 7.
To access the folder with the explorer, select “Display hidden files and folders” in the Folders options.
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Data Tree X
| Data | Desaiption |
= Document
. T
. 2Theta View Corund (Coupled TwoTheta/Theta)
Settings 1 Chemical Filter - 1 Database Filter
2Theta 14 Scans
|1 | Aa.raw #1 A-¥RD-QU40DOL 10COR 20CAL30 (Coupled TwoTheta/Theta)
(1| Alrefit.raw #2 ALREFLT (Coupled TwoTheta/Theta)
Asnosoll.raw #3 ASPIRIN - NO PRIMARY SOLLER SLIT (Coupled TwoTheta/Theta)
Assoller.raw #4 ASPIRIN - PRIMARY SOLLER SLITS (Coupled TwoTheta/Theta)

AUST_BC.raw #5 SAMPLE BC (Coupled TwoTheta,Theta)
AUST_EB.raw #6 SAMPLE EB (Coupled TwoTheta/Theta)

AUST_H.raw #7 SAMPLE H (Coupled TwoTheta/Theta)
(1| Bb.raw #8 B-XRD-QU25DOL20COR 20CAL35 (Coupled TwoTheta/Theta)
i Bchips.raw #9 BCHIPS {Coupled TwoTheta/Theta)
: BX100.raw #10 B%100 (Coupled TwoTheta/Theta)
: Coraw #11 C-¥RD-QU10DOL30COR 20CAL40 (Coupled TwoTheta /Theta)

LA Corundum-1.raw #12 Corund {Coupled TwoTheta/Theta)
Corundum-2.raw #13 Corund (Coupled TwoTheta/Theta)
Corundum-3.raw #14 Corund (Coupled TwoTheta/Theta)

Fig. 186: Scans added to the data tree
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5. Select the scan list (2Theta list in the example).

6. Click Scan Column View in the Create list of the Data Command panel

Tutorial

Right-click the scan list in the data tree to display the context menu. Click Create and then Scan
Column View on the related submenu.

A Scan Column View will be created.

B 5can Column View E

Fig. 187: Scan column view

7.

Visible | Icon | Color Index  Mame Parent | Sample Name File Name Scan Type

1 I Red “ 1 Aa.raw #1 ZTheta A-XRD-QU40DOL 10COR20CAL30D Aa.raw Coupled TwoTheta/Theta

) 1 I Elue < 2 Alrefitraw #2 ZTheta ALREFLT Alrefit.raw Coupled TwoTheta/Theta

“ [ Lime P 3 Asnosoll.raw #3 ZTheta ASPIRIM - NO PRIMARY SOLLER SLIT  Asnosoll.raw Coupled TwoTheta/Theta

“ 1 I Magenta |~ 4 Assoller.raw #4 ZTheta ASPIRIN - PRIMARY SOLLER SLITS Assoller.raw Coupled TwoTheta/Theta

“ 1 I Black P 5 AUST_BC.raw #5 ZTheta SAMPLE BC AUST_BC.raw Coupled TwoTheta/Theta

« 1 I DarkRed |~ 6 AUST_EB.raw #6 ZTheta SAMPLE EB AUST_EB.raw Coupled TwoTheta/Theta

v [ DarkOr... |~ 7 AUST_H.raw #7 ZTheta SAMPLEH AUST_H.raw Coupled TwoTheta/Theta

v 1 I Green b 8 Bb.raw #8 ZTheta B-%¥RD-QU2SDOL20COR20CAL3S Bb.raw Coupled TwoTheta/Theta

v [ Cyan b 9 Bchips.raw #9 ZTheta BCHIPS Bchips.raw Coupled TwoTheta/Theta

3 e [ Yellow b 10 BX100.raw #10 ZTheta BX100 BX100.raw Coupled TwoTheta/Theta
v [ Light5t... | = 11 Cooraw #11 ZTheta C-XRD-QUI0DOL30COR20CAL4A0 Ce.raw Coupled TwoTheta/Theta

w [ LightPink | = 12 Corundum-1.raw #12 ZTheta Corund Corundum-1.raw  Coupled TwoTheta/Theta

w 1 I Red e 13 Corundum-Zraw #13 ZTheta Corund Corundum-2.raw  Coupled TwoTheta/Theta

w 1 I Elue e 14 Corundum-3.raw #14 ZTheta Corund Corundum-3.raw  Coupled TwoTheta/Theta
4 12 >

In this example, it is interesting to configure the table columns differently. To do so, right-click a

column header to display the context menu and access the configuration tools. You can also drag
and drop the columns to changer their order.

[ 5can Column View |E3

Name Calor Sample Name File Name Start End Step Size | Time per Step | Time Started | Goniometer radius
Aa.raw #1 [ Red | A-XRD-QU40DOL 10COR20CAL30 Aa.raw 23.990 46,990 0.020 20 0.0 200.5
Alrefit.raw #2 I Blue » | ALREFLT Alrefit.raw 5.000 70.000 0.025 20 0.0 170.0
Asnosoll.raw #3 [ Lime | ASPIRIM - NO PRIMARY SOLLER SLIT  Asnosoll.raw 5.000 35.000 0.020 20 0.0 200.5
Assoller.raw #4 [ Magenta || ASPIRIN - PRIMARY SOLLER SLITS Assoller.raw 5.000 35.000 0.020 2.0 0.0 220.5
AUST_BC.raw #3 I Black » | SAMPLE BC AUST_BC.raw 20.000 40.000 0.020 3.7 0.0 200.5
AUST_FB.raw #6 I DarkRed | SAMPLE EB AUST_EB.raw 20,000 40,000 0.020 3.7 0.0 200.5
AUST _H.raw #7 [ DarkOr... |»| SAMPLE H AUST_H.raw 20.000 40.000 0.020 3.7 0.0 200.5
Bb.raw #8 I Green | B-XRD-QU25DOL20COR20CAL35 Bb.raw 23.990 46,990 0.020 20 0.0 200.5
Bchips.raw #9 [ Cyan | BCHIPS Bchips.raw 5.000 70.000 0.025 2.0 0.0 170.0
BX100.raw %10 [ Yellow | BX100 BX100.raw 4.986 79.986 0.030 3.0 0.0 200.5
Coraw #11 [ LightSt... |+ C-XRD-QU10DOL30COR20CAL40 Cooraw 23.990 46,990 0.020 20 0.0 200.5
Corundum-1.raw #12 [ LightPink || Corund Corundum-L.raw 20,000 45.776 0.020 9.9 0.0 0.0
Corundum-2.raw #13 [ Red | Corund Corundum-2.raw 45797 71573 0.020 19.8 151.8 0.0
Corundum-3.raw #14 M Blue | Corund Corundum-3.raw 71593 97.370 0.020 39.6 4416 0.0
< k3

Fig. 188: Scan column view with a new column configuration: file name and color in first

8.

This table has many columns. Therefore it will not be possible to have all columns on each row

when printing. It may be nice to keep, for example, the file name and its corresponding color at the
beginning of each row.

In the Scan Column view Property table, enter 2 for the Repeat Columns value. It means the two
first columns will be repeated on each row when printing.

No change is visible in the scan column view. The resulting table will be visible in the Print
preview.

10.
1.

Check the view is printable.

Click Print Preview in the View Data Command panel,
Right-click the scan column view in the data tree to display the context menu. Click Print preview.
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The print preview will be displayed.

Print Preview{A4)

| File
= |PDFCreator | 2 (oo = B2Id 4 b bl
BB 22| =
2Theta 1
MName Color Sample Name File Name Start End
Aarawdl = AXRD-QUADDOLI0COR20CALE _ |Aa.raw 23.950 |46.930
Alrefit w2 ] ALREFLT AlreflLraw 5000 |70.000
Asnosoll aw#3 = ASPIRIN - NOPRIMARY SOLLERSLIT |Asnosollmw  |5.000 |35.000
Assoller rawiid = ASPIRIN- PRIMARYSOLLER SLITS _ |Assolleraw _ |5.000 |35.000
AUST BC.raw#5 ] SAMPLE BC AUST BC.raw _|20.000 |40.000
AUST EB rawit ] SAMPLE EB AUST EBraw |20.000 |40.000
AUST H.rawt7 = SAMPLE H AUST Hraw  |20.000 |40.000
Bb.rawii3 = B-XRD-QU25D0L20COR20CALS5 | Bb.raw 23.990 |46.990
Bohips. awh9 = BCHIPS Bohips.aw 5,000 |70.000
BX100.raw#10 = EX100 EX100raw  |4936 |79.986
Ce.rowzll = C-XRD-QUI0DOL30COR20CAL  |Coraw 23.990 |46.990
S TN - Gort Corundum-1.raw [20.000 |45.776
e - Corund Corundum -2 mw |45.797 |71573
%’5”“‘*”"*3-“" - Corund Corundum-3.raw | 71,593 |97.370
Mame Color Step Size | Time per Step | Time Started | Goniometer radils | 2-theta
Aarawit] = 0.020 20 0.0 2005 23990
Alrefit w2 = 0.025 20 0.0 170.0 5.000
Asnosollraw i3 (& 0.020 20 0.0 2005 5.000
Assollermmwid [ 0.020 20 0.0 2205 5.000
AUST_BC.raw #5 = 0.020 37 0.0 2005 20.000
AUST_EB.rawi6 = 0.020 37 0.0 2005 20.000
AUST H.rawi7 =] 0.020 37 0.0 2005 20.000
Bb rawiia — 0.020 20 0.0 2005 23990
Behips. w9 = 0.025 20 0.0 170.0 5.000
BX100.raw#10 = 0.030 3.0 0.0 2005 4,986
Coraw#l] = 0.020 20 0.0 2005 23990
Corundum 1. raw#12 = 0.020 99 0.0 0.0 20.000
Corundum-2.rawi13 = 0.020 19.8 151.8 0.0 45797
Corundum-3.awi 14 = 0.020 396 4416 0.0 71,593
v:l
g3 | i3 I il
Pagel of 6 | | 100%

Fig. 189: The two first columns “Name” and “Color” are repeated in the print preview
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