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Performing a Search/Match Operation

1 Performing a Search/Match
Operation

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

This tutorial was prepared using PDF 4+ 2016 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 im-
portant low angle d-spacings, familiar to clay mineralogists, suggest a Chlorite (e.g.
Clinochlore) phase.

Steps
Creating a new EVA document and importing BChips.RAW.

Setting of the search parameters and performing the initial search.

Matching procedure:
Identification of Dolomite, Calcite and Quartz

Preparing the residual scan.

Performing a subsequent search on the residual scan.
Matching procedure

Identification of Clinochlore

© N o g &

Saving the EVA document containing the scan.

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

m 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 files data command or the Import from files button.
» The Import From Files dialog box will be displayed.
3. Search the Tutorials/EVA* directory and select the Bchips.RAW file.
4. Click Open.
= The scan Bchips will be displayed in the Graphical view of the EVA document.
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1.2

* 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.

a]mporlflom Files @
OO [ 1 « Bruker AXS » Tutorials » EVA » ~ [ 42 ||| Search: Eva A
Organize = MNew folder o~ O '@'
e | 2D Frame Data [l Cc.raw [i Francolite.raw
0 My Favorites & Aa.raw {& Corundum-1.raw [& Frank.raw
B Desktop i Alrefht.raw {& Corundum-2.raw {i Guid.raw
l,l; Downloads o| & Arefitraw i Corundum-3.raw [& KCP.raw
il Recent Places i & Asnosoll.raw & cPD-2.raw i LaB6.brm
A EVA [k Assoller.raw {& Csand.raw i mi.raw
El My Documents [ AUST BCraw [ DD.raw i m2.raw
] & AUST_EB.raw || Description.tit [ m3.raw
& Libraries [ AUST Hraw i DTA-300LC-Scans_50-220C.brml i Mineral_Mixtur
j DDCL.ImEHtS E Bb.raw E Ep333f.raw E Nh4no3.raw
J‘. Mu5|c |W| i ET20.raw [ie Niore.raw
= Pfctures m {& ETS0.raw [&e Pbznox.raw
B Videos . |extoosa [k ETBO.raw [& Pchips.raw

q | (1] | b

- [Measurament files (*.brml;*.raw V]

[ opn ] |

File name:  Bchips.raw

Cancel ]

Figure 1.1: Importing the Bchips.Raw file
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Figure 1.2: Bchips.RAW file imported in the graphical view

Step 2: Setting the Search Parameters

R

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

1. Click Search / Match in the Data Command panel
click the Search/Match button on the Search/Match toolbar
right-click the scan, click Tool on the context menu and then Search / Match on the
related submenu.

47164
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Performing a Search/Match Operation

Search f Match Bchips.raw #1 | X

= The Search / Match dialog box will be displayed.

Databases |Match Lists | Names | Options |

|PDF-4+ 2016 RDB 1| Auto [
DB Filter | ™ JILE‘_
Chemical | |l|| on| [ Match |

Figure 1.3: Search/match dialog box

2.
3.

Search f Match Bchips.raw #1 | X

Keep the default parameters as follows.

In the Databases tab:

- No DB Filter defined

- No Chemical filter defined
- Auto check box cleared

. In the Match Lists tab:

- No Match List defined

. In the Options tab:

- Criterion = 2 : Neutral selected
- Whole Range selected

| Databases | Match Lists | Names OCptions

Criterion:

2: Neutral (2l

Whole Range (2)

Subrange ()

Figure 1.4: Options tab

Q, 6. In the Databases tab, click the Match button.
| | = The candidates are listed in the Search list tab of the Data Tree Panel.

DOC-M88-EXX201_V6_04.2021
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Performing a Search/Match Operation

1.3 Step 3: Matching Procedure

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

> It is recommended to select the Group Duplicates check box.

Scans  Search List | DB View |

il PDF 04-008-0789
w O 2|l2451% [ | 61 CaldumMagnesium... PDF04-012-6523 €3 ... [@ Primary 29 #
W O @ 3|22 % [ | &0 Caldte, magnesian, ... PDF01-038-1304 €3 ... [@ Primary 3,12
e O 4 % [ | 81 Mnrecordite POF 00-035-0667 €3 ... [@ Primary
w O 7\l gs0% [ | _ 42 CaldumMagnesium ... PDF04-012-6330 €3 ... [@ Primary 2,34
| O @ 2|k T ] _ 37 cade PDF 040120488 (0 ... [@ Primary 3,45
™ O 13|Tkos% [ | _ 41 Caldte, magnesian, ... PDF01-088-1305 &3 ... [@ Primary 3,07
| O @ 14|tho4% [ | 72 Dolomite, ferroan PDF 04-011-3834 (0 ... [@ Primary 2,77
w O 1|23 % [ | 73 Dolomite PDF 00-001-0942 @ ... [ Deleted
™ O 21Thoso% [ || _ 23 quarzalpha, syn|... POF04018-2594 (0 ... [@ Primary 3,25
| O @ 22(hos2% [ || _ 25 quartz-alpha Fedop... POF 040070522 @ ... [@ Primary 1,04
| O 25(]s99% [ | _ 21 Quartz-alpha,syn|.. POF04018-2595 (0 ... [@ Primary 3,33
™ O 7] 8% [ || _ 28 Dolomite FDF 04-011-9829 (0 ... [@ Frimary 2,56
| O @ 30([] 833% [ | _ 36 Ankerite, magnesian  POF 04-017-1381 €3 ... [@ Primary 3
e O siff] s.28% [ | _ 20 Quartz-alpha,syn|... POF04018-2596 (0 ... [@ Primary 3,43
™ O s2|[] &73% [ || __53 Caldum Carbonate FDF 04-012-6783 (0 ... [@ Primary 2,09
| O 33([] s46% [ || _ 20 Caldum Cadmium Ca... POF04-012-5238 @ ... [@ Primary 45 ]
(S i | )

- ; A - i
[v| Group Duplicates E-] B B = | (X _Q é:; @ I—DI

Figure 1.5: Candidate List with the first pattern selected
1. In the Candidate List tab, the first pattern in the list is selected (highlighted in blue): it is
Dolomite.

» 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 04-008-0789 matches a part of the peaks of the scan.
3. Mark this pattern by selecting the corresponding check box.

Scans, Search List |DB View |

" POF 04-008-0789

79 ite

61 Calcium Magnesium ... PDF 04-012-6929

[ 2 | IS ah o B

&N Faldita maanacizn DME 10201304

» The pattern is associated to a color. The image of its stick patterns remains when it is
no longer selected (highlighted) in the Search List. Moreover, it is added to the data
tree.

4. Go down in the list. Compare the stick patterns to the scan peaks.

» The Calcite and Quartz patterns (01-089-1304 and 00-046-1045) appear to match the
scan.

5. Select the corresponding check boxes:

» They are added to the data tree and the images of their stick patterns remain when
they are no longer selected.

6. Leave the non-matching stick patterns unchecked.
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7000 I PDF 04-005-0733 Ca Mg ( C 03 )2 Dolomite

1 FDF 01-083-1304 ( Mg0.03 Ca0.97 ) ( C O3 ) Calcite, magnesian, syn
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Figure 1.6: Bchips scan displayed in the graphical view with the three identified patterns

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.

1.4 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. Multi-select the three identified patterns in the Data tree.

|| ﬁ 2. Click Auto Residue in the Tool list of the Data Command panel
Iin —or —
click the Auto Residue button on the Pattern toolbar

right-click the multi-selection and then click Tool on the context menu. Click Auto
Residue on the Tool submenu.

®» The already explained areas are automatically removed. They are displayed with the
ghost color in the Graphical view.

The Automatic residue is used here but you can also adjust the residue pattern by pattern
using the Residue dialog box.

000
1 PDF 04-008-0789 Ca My [ C O3 )2 Dolomite

1 PDF 01-039-1304 ( Mg0.03 Ca0 97 ) [ C O3 ) Calcite, magnesian, syn

000 I PDF 00-046-1045 i 02 Quartz, syn
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40004

Counts
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L

wd

3 Fren il ‘ ..‘_,_,-I_w,_Lll._gl__, ._;.,lul.xwll.- L..II .Wu-lwldld-;»-L:llld-rllulh,m
T T T =
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2Theta (Coupled TwoTheta/Theta) WL=154080

Figure 1.7: Scan with the removed zones in red (ghost color)
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1.5 Step 5: Performing a Subsequent Search on the Residual Scan

1. Select the scan in the Data tree.

2. Keep the default parameters:
- No database filter
- No chemical filter
- No Match list
- Auto check box cleared
- Criterion = 2:Neutral selected
- Whole Range selected
- Auto check box cleared

3. In the Databases tab, click the Match button.
= The candidates will be listed in the Search list of the Data tree panel

1.6 Step 6: Matching Procedure

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° 26).

2. In the Search List tab, the first pattern in the list is selected: it is Nickel Tin (pattern PDF
00-004-0851).

» The corresponding ghost stick pattern is displayed in the Graphical view.

3. Compare the stick patterns to the current scan peaks. Identify the Clinochlore which
ranks 5. It ranks 1 selecting the Mineral database only.

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

| Scans Search List DB View |

™ & @ | i= 0 |FOM Match % Name D .

w O 1 8 NickelTin PDF 00-004-0851

| O 2 |02, 21 P 4 Erbium Titanium Oxide PDF 04-001-8755
] 3 |HL,63 Fe 4 Hafnium Silicate PDF 04-002-0611

| = o

w O 4 4 Gadolinium Lutetium Titanium ... PDF 04-001-9758

B = | s saex |:|- Clinochlore-2MIIb PDF 00-029-0854 |

sl O @ 5 d o .1 Clinochlore, ferroan, oriented  PDF 00-060-0325

® The pattern is associated to a color. It is added to the Data tree and the image of its
stick patterns remains when it is no longer selected (highlighted) in the Search List.

5. Leave the non-matched stick patterns unchecked.

24007
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Counts
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2Theta (COLJ
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Figure 1.8: Zoom on the first half of the diagram with the Clinochlore phase identified
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1.7 Step 7: Saving

1. Click Save As on the File menu.
= The Save EVA File 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 EVAFile As
@7@4 |« Bruker AXS » Tutorials » EVA » ~ [ 43| search - Eva 2]
Organize = Mew folder EE v @

“ ] 2DFrameData
B Desktop Document.eva
¢ Downloads =

45 My Favorites ‘

%] Recent Places
| EVA

45 Libraries
[ Documents

@ Music

] Pictures

B videos

Filename: Bchips

Type: | EVA files (*.eva) -

Figure 1.9: Bchips.EVA document

DOC-M88-EXX201_V6_04.2021 9/164



Performing a Search/Match Operation

10/ 164 DOC-M88-EXX201_V6_04.2021



Performing an Automatic Search/Match Operation

2 Performing an Automatic Search/
Match Operation

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

This tutorial was prepared using PDF 4+ 2016 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.

The automatic search/match algorithm has been rewritten in EVA V6 to provide good results
for real-life applications. Many internal improvements have been applied, which make the au-
tomatic search applicable for routine use. The algorithm is very fast on modern multi-core
computers because it uses parallelized, multithreaded code.

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

* low overlap between phases

» 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

The user must interpret the automatic search results carefully. Their accuracy cannot be
known beforehand. In practice, it may be necessary to continue the search with the interac-
tive Search/Match after initially employing the automatic search.

To support the visual phase identification with the automatic search, a setting “Auto-Search
Results as Candidates” has been introduced with V6. This setting is turned off by default and
the tutorial examples are created with this default. If this setting is checked, the search results
will be displayed unchecked as in the interactive Search/Match.

A dialog with information about a computed displacement may be shown at the end of the au-
tomatic search (license level 6). The given displacement has to be judged carefully and ap-
plied. The calculated displacement can indicate either a real displacment or radiation pene-
tration or it can be a sign for an inaccurate automatic analysis.

The scans used are held as tutorial files, m1.RAW and CPD-2.RAW found in the Tutorials di-
rectory.

Steps
1. Creating a new EVA document and importing the scan
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.
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2.1 Case #1: m1.RAW

M1 is a mixture of Calcite, Aragonite and Brucite.

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

@ 1. Click New on the File menu or use the dedicated button in the toolbar.
®» The EVA document is empty.
£N 2. Click the Import from files data command or the Import from files button.
» The Import From Files dialog box will be displayed.
3. Search the Tutorials/EVA* directory and select the m1.RAW file.
4. Click Open.
= The scan m1 will be displayed in the graphical view of the EVA document.

* 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:
n \ProgramData\Bruker AXS\Tutorials under Windows 7.

To access the folder with the Explorer, select Display hidden files and folders in the
Folders options.

a Import from Files @
-
Ou | < Bruker AXS » Tutorials » EVA » - | ¢f| Search : EVA yel |
Organize * Mew folder i ~ (Il @
i i Coraw {i Francolite.raw {& Pegmin.rav
. My Favorit
'ﬂ\- SACELEIE= {i Corundum-1.raw {i Frank.raw {i Pig.raw
Deskt
ssktop [k Corundum-2.raw [k Guild.raw & Quartz.raw
Download
lﬂ’ ewnieads - | & Corundum-3.raw [ KCP.raw {& Spikes.raw
=l Recent Pl 3
s e {& CPD-2.raw [ LaB6.brml [ Th3.raw
, EVA T
{i Csand.raw Y ml.raw | 7| Temp_C.da
) MyD — .
E| My Bocuments {i DD.raw [ m2.raw & vel.raw
) | Description.txt i m3.raw & wWp.raw
Librari
ﬁj' ranes {& DTA-300LC-Scans 50-220C.brml  [& Mineral_Mixturebrml i Znowd..raw
5D t
J’ peuments [k Ep333fraw [k Mh4no3.raw & Znox2.raw
Musi
Hse [ ET20.raw [i Miore.raw
Pict
g ctures [ ETS0.raw [& Pbznox.raw
Vid
eees - [k ET80.raw {i Pchips.raw
4 1] | 3
File name: ml.raw - [Measurementfiles (*.brml;*.raw v]
[ Open l [ Cancel l

Figure 2.1: Importing the m1.RAW file
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Figure 2.2: m1.RAW file imported in the Graphical view

21.2 Step 2: Setting the Search Parameters

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

IILE"_ 1. Click Search / Match in the Data Command panel
click the Search/Match button on the Search/Match toolbar
right-click the scan, click Tool on the context menuand then Search / Match on the
related submenu.

» The Search / Match dialog box will be displayed.

Search f Match ml.raw #2 | X

Databases Match Lists | Names | Options |

|PDF-4+ 2016 RDB 22| Auto []
DB Filter | 2] o) 1
Chemical | .1-| |en) | Mtch |

Figure 2.3: Search/Match dialog box

2. Set the parameters to use for the Search/Match.

3. In the Databases tab:
- Database filer: Mineral subfile selected
- No chemical filter defined
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Database Filter ml.raw #2 | %
| PDF-4+ 2016 RDB |
| Auto | |Rebuild | Ciick to fiter Candidates Clear
PR | Share|
Filter \Value | Candidates

|+|[v| Colors
|++[v| Sources

[=F[E] Subfiles

-] Crganic 42729
- | Pharmaceutical a... 8164
-] Common phase 21539
-] Inorganic 351512
-] Forensic 13783
- | Pigment dye 1332
-] Educational pattern 1071
- [w] Mineral 44341
-[7] Metal & Alloy 139072
-] Ceramic (all) 15199
~["] Cement and Hyd... 1568
- | Explosive 1330

4. Select the Auto check box.

5. In the Match Lists tab:
- No Match list defined

6. In the Options tab:
- Criterion = 2:Neutral selected
- Whole Range selected.

7. In the Databases tab, click the Match button.
= The candidates are listed in the Search list tab of the Data tree panel.

Step 3: Automatic Matching Procedure

Qe

| Scans  Search List | DB View |

_ 7

Caldte PDF 01-083-1752

0,5% [ | 11 Brudte, syn PDF 00-044-1482 €3 Star (*)

3 o045% [ || 10 Aragonite PDF 00-001-0628 () Blank
£ id (i)
Group Duplicates E Eﬂ % e 2% (2 g E @,

Figure 2.4: Candidate List with the identified patterns marked

The results of the Automatic Search/Match are displayed in the Search List tab of the Data
Tree Panel. The three patterns identified : Calcite, Brucite and Aragonite, are automatically
checked and therefore added to the Data tree and to the Graphical view.

14 /164
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2Theta (Coupled TwoTheta/Theta) WL=1.54060

Figure 2.5: m1 scan displayed in the Graphical view with the three identified patterns (Calcite, Brucite
and Aragonite)

Results

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

“Normal” matching procedure

1. Set the same parameters then for the automatic search but clear the Auto check box
before running the search.

Scans Search List DB View |

Staf
W & 1 PDF 01-083-1762 | B Blank
w O @ 3|l &% .15 Caldte, magnesian, syn PDF 01-089-1304 €3 Star (%) |
w O gl s509% 10 Aragonite PDF 00-001-0528 ) Blank |
w O wll] 489% 77 Caldte PDF 00-001-0837 ) Blank |
W O @ |l 4e1% . 11 Aragonite PDF 00-041-1475 €3 Star (%) |
W O @ 2|l 4% .11 Brudite, syn PDF 00-044-1482 €3 Star (%) |
w O 4] 400% .10 Manganocalcite PDF 00-002-0604 @) Lowp... |
w O 5] 360% 19 Caldte PDF 00-003-0536 &) Lowp... |
w O 2] 300% _ 34 Carlinite, syn POF 00-029-1344 (0 Indexed |
) ] 21| zBE% 8 Brudte, syn POF 00-007-0239 (0 Indexed |
o O @ 2 235% 11 Briartite, syn POF 00-042-0565 (@ Calaul... |
W O @ 24| 183% 27 Caldte PDF 00-004-0637 ) Blank |
l ] 2 1,74 % 4 Ruthemum-Hollanditz | Lithiu... PDF 04-013-0859 @ Blank |
w O 27| 1L,73% 16 Caldte PDF 00-0020623 ([ Indexed Iv]
— = P —
Iill £ | Iil
[v| Group Duplicates |_&_| |__| B x| @ ¥ I_@J |_|jp

2. 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.

3. In the Search List tab, the first pattern in the list is highlighted: it is Calcite.

» The corresponding ghost stick pattern (sticks and dotted lines) is displayed in the
Graphical view.

4. Compare the stick pattern with the current scan.
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8.

Scans| Search List | DE View |

» The first pattern 01-083-1762 matches a part of the peaks of the scan.

. Mark this pattern by selecting the corresponding check box.

» The pattern is associated to a color. The image of its stick patterns remains when it is

no longer selected (highlighted) in the Candidate List.

. Go down in the list. Compare the stick patterns to the scan peaks.

» The Aragonite and Brucite patterns (00-001-0628 and 00-044-1482) 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.

Staf

1 POF 01-083-1762 | E. Blank o
w O @ 8|l e%% [ |]_. 15 Caldte, magnesian, syn PDF 01-089-1304 €3 Star (%) [FF]
] ol so09% [ || 10 Aragonite PDF 00-001-0628 ) Blank |
w O wl| 483% [ | 77 Caldite PDF 00-001-0837 @) Blank |
o O @ ull asiw [ ] ] . 11 Aragonite PDF 00-041-1475 €3 Star (%) |
| @ 12|l 4s0% [T |_ 11 Brudte, syn PDF 00-D44-1482 €3 Star (%) |
il ] 14|] 4p0% [ | . 10 Manganocaldte FDF 00-002-0604 @) Lowp... |
] Il 6| 3e0% [ || | 19 Caldite PDF 00-003-05%6 &) Lowp... |
i O ofl 300% [ || _ 34 Carinite, syn PDF 00-023-1344 ([ Indexed |
i O a2tf|] =28% I | . 8 Brudte, syn PDF 00-007-0239 ({0 Indexed |
i 0O @ 22| 235% [ | ] . 11 Briartite, syn POF 00-042-0565 (@ Calaul.. |
W O @ 22| wes% [l || | 27 caldte PDF 00-004-0637 () Blark |
e O 26| 174% [ | ]. 4 Ruthenium-Holandite |Lithiu... POF 04-013-0659 @) Blank |
| E ] 27| 1,73% Q 16 Caldte PDF 00-002-0623 ,i Ir.1de.xed Iv]
il £ [ [
[+] Group Duplicates l&l éj i = % (2 LA @ |E?’

Figure 2.6: Search List with the three patterns identified

Results
The three phases found with the Automatic Search/Match are the same than those identi-
fied with the “normal” Search/Match.
2.2 Case #2: CPD-2.RAW
CPD-2 is a mixture of Zincite, Fluorite, Al,0; and Brucite from the Rietveld quant round-robin.
2.21 Step 1: Creating a New EVA Document and Importing CPD-2.RAW

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

@ 1.

. Click the Import from files data command or the Import from files button.

®» The EVA document is empty.

= The Import From Files dialog box will be displayed.
3. Search the Tutorials/EVA* directory and select the CPD-2.RAW file.
4. Click Open.
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= The scan CPD-2 will be displayed in the Graphical view of the EVA document.

*

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:
n \ProgramData\Bruker AXS\Tutorials under Windows 7.

To access the folder with the Explorer, select Display hidden files and folders in the
Folders options.

& Tmport from Files ==
O_\J [0« Bruker AXS » Tutorisls » EVA » ~ [ ¢ [ search : Eva 2]
Organize *  New folder - 0 @

] |20 FrameData [k Coraw i Francolite.raw
T My Favorites & As.caw {& Corundum-Lraw i Frankraw
B Deskiop (G Arettaw [l Conundum-Zraw & Guithraw
& Downloads o [ Alrefitraw (& Corundum-3.raw i KePoraw
&l Recent Places [ Asnosoll.raw [ CPD-2raw [ LB brml
. EVA [& Assollerraw [k Csanduraw i miraw
E| My Documents (& AUST BC.raw [ DDuraw i m2raw
"~ [LAUSTEBrew | Descriptionst & m3.raw
wﬂ_'—‘b’ﬂ"es {i AUST Hraw  [i DTA-200LC-Scans 50-220Cbrml i Mineral_Mixtur
B DD:A.Jments & Bburaw & Ep333F.raw {i Mhno3.raw
o) Music {& Bchips.raw (& ET20.raw i Miore.raw
] Pictures [ BX100.raw {& ETS0.raw [ Phznoxraw
B videos . [Bxacost {i ET80.raw i Pehips.raw
Pl P—T— v
I -2 raw +  [Measurement files (".brm;".raw +

Figure 2.7: Importing the CPD-2.RAW file
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2Theta (Coupled TwoTheta/Theta) WL=1.54060

Figure 2.8: CPD-2.RAW file imported in the graphical view

222 Step 2: Setting the Search Parameters

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

Ill& 1. Click Search / Match in the Data Command panel
click the Search/Match button on the Search/Match toolbar
right-click the scan, click Tool on the context menuand then Search / Match on the
related submenu.

» The Search / Match dialog box will be displayed.
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Search [ Match CPD-Z.raw #1 | X

Databaszes |Match Lists| Names | Options |

PDF-4+ 2016 RDB 1| Auto [
DB Filter | ™ JILB'_
Chemical | |1|| on| [ Match |

Figure 2.9: Search/Match dialog box

2. Set the parameters to use for the Search/Match.

3. In the Databases tab:
- Database filer: Mineral subfile selected
- No chemical filter defined

Database Filter CPD-2.raw #1 | %
| PDF-4+ 2016 RDB |
\Auto| |Rebuild | Ciick to fiter Candidates Clear
||1||1| - || |Share ||
|Filter | Value | Candidates ™
~[] Non Ambient 43350 ~|
._-i-_; Quality Marks 1
([0 status
._-i-_; Colors
.i, Sources rr
[=}[0] Subfiles

- | Organic 42729

-] Pharmaceutical a... 8164 Jj

-] Common phase 21539

-] Inorganic 351612

- | Farensic 13783

-] Pigment dye 1332

- | Educational pattern 1071

- [w] Mineral 44341

-] Metal & Alllay 139072 V]

4. Select the Auto check box.

5. In the Match Lists tab:
- No Match list defined

6. In the Options tab:
- Criterion = 2:Neutral selected
- Whole Range selected.

a, 7. In the Databases tab, click the Match button.

b = The candidates are listed in the Search list tab of the Data tree panel.
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223 Step 3: Automatic Matching Procedure

Scans, Search List | DB View |

Zincite, syn PDF 01-083-7102 -
33 Fluorite, syn PDF 04-002-2191 ([ Indexed E‘y
sIl o7t | 1. 9 Corundum, syn PDF 00-043-1484 (@ Calaated [
4 0,43 % 46 Brucite, syn PDF 04-011-5938 €3 Star (%)
[ ]
i | s
Group Duplicates A B & =X |2 ¥ | doy (¥

Figure 2.10: Search List with the identified patterns marked

The results of the Automatic Search/Match are displayed in the Search list. The four pat-

terns identified are automatically checked and therefore added to the Data tree and to the
Graphical view.

‘ E‘gunlts;g I

12000
T

i1 1“.““ IJLLJMLLLLL

2Theta (Coupled TwoTheta/Theta) WL=1 54060

u Ao b . o csien e e P
T T T T T T T T T T T T
=0 100 110 120 130 140 150

Figure 2.11: CPD-2 scan displayed in the Graphical view with the four identified phases: Zincite,
Fluorite, Corundum and Brucite

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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3 Using a Match Peak

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

This tutorial was prepared using PDF 4+ 2016 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 five-step procedure describes the basic procedure for using a Match peak in a
Search/Match procedure.

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

Steps
Creating a new EVA document and importing BX100.RAW.
2. Setting of the search parameters and performing the initial search.

3. Matching procedure:
Identification of Boehmite and Hematite

4. Defining a Match peak and performing a subsequent search.
5. Saving the EVA document containing the scan.

3.1 Step 1: Creating a New EVA Document and Importing
BX100.RAW

1. Click New on the File menu or use the dedicated button in the toolbar.
» The EVA document is empty.
£‘u 2. Click the Import from files data command or the Import from files button.
» The Import From Files dialog box will be displayed.
3. Search the Tutorials/EVA* directory and select the BX100.RAW file.
4. Click Open.

» The scan BX100 will be added to the Data tree and displayed in the graphical view of
the EVA document.

* 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:
n \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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@4 Import from Files @
OU [ « Bruker AXS » Tutorials » EVA » ~ | 43| Search - EvA |
Organize v New folder i ~ O '@'
s = | 2DFrameData | BXL00.&¢t (& ETS0.raw
1L t
Ql y Favorites & Aa.raw 1L Ceraw (ke ET80.raw
Deskt

" {i Alrefht.raw {ie Corundum-1.raw (& Francolite.raw

& Downloads - E Alreflt.raw E Corundum-2.raw E Frank.raw

= Recent Places
) EVA

2| My Documents

4 Libraries
3 Documents
J’- Music
&= Pictures
B Videos

E Asnosoll.raw
{ie Assoller.raw
{i AUST_BC.raw
(ke AUST_EB.raw
{ie AUST_H.raw
{i Bb.raw

E Bechips.raw
{k. BX100.raw

= | i

File name: BX100.raw

E Corundum-3.raw
i CPD-2.raw

i Csand.raw

E DD.raw

| Description.bd

{ie DTA-300LC-5cans_50-220C.brml

i Ep333firaw
i ET20.raw

E Guild.raw

{ie KCP.raw

[k LaB6.brml

E ml.raw

E ma.raw

(ke m3.raw

‘I Mineral_Mixtur,
E Mhdna3.raw

- ’Measurementfiles(*.brml;*.rau VI

[ Open

| |

Cancel ]

Figure 3.1: Importing BX100.raw

1600 1800 2000 2200

Counts
800 1000 1200 1400
I N I Y I I I Y I YA I N I Y A

GO0

200 400

]

2Theta (Coupled ThetaTwoTheta scan) WL=1.54060

Figure 3.2: BX100.RAW imported in the graphical view
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3.2 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.

lILE‘_ 1. Click Search / Match in the Data Command panel

click the Search/Match button on the Search/Match toolbar

right-click the scan, click Tool on the context menu and then Search / Match on the

related submenu.

» The Search / Match dialog box will be displayed.

Search f Match BX100.raw #1 | %
Databases |Match Lists | Names | Options |
\PDF-4+ 2016 RDB 1) Auto []
DB Filter | ) | J,
Chemiml| (2] |mee |EMtch |

Figure 3.3: Search/match dialog box

2. Keep the default parameters as follows.

3. In the Databases tab:
- No DB Filter defined
- No Chemical filter defined
- Auto check box cleared

4. In the Match Lists tab:
- No Match List defined

5. In the Options tab:
- Criterion = 2 : Neutral selected
- Whole Range selected

Search [ Match BX100.raw #1 | %
| Databases | Match Lists | Mames Options
Criterion;
21 Meutral (il
Whole Range (©)
Subrange ()
}L& 6. In the Databases tab, click the Match button.
[P = The candidates are listed in the Search list tab of the Data Tree Panel.
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3.3

Step 3: Matching Procedure

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

> It is recommended to select the Group Duplicates check box.

Scans, Search List DB View

1/ 35,10... 91 | PDF 00-021-1307 | Boehmite, syn . B Pri

w O 2|B804.. T | _ 33 PDF04-002-2984 VanadiumIronO... (& ... [@ Primary 262
. O @ s|Bs3d. [ | _ 33 POF04010-72%0 TitanumNickel O... €3 ... [@ Primary 2,6
e O 4|B33.. | | _ 33 POF04-009-6569 Titanium Iron Oxide () ... [@ Primary 2,53
w O s|B3l.. [ | _ 33 PDF04-009-5898 TitaniumIron Oxide @) ... [@ Primary 2,58
w O 6|B523... I | _ 32 POF01-073-8433 oFelB5H0.45.. €3 .. [@ Primary 2,9
sl ] 7|B&73.. | | _ 31 POF04-017-8544 Manganeselron... ([ ... [@ Primary 2,81
. O @ s|B&.. I | _ 34 PDF04-006-6579 Iron Oxide 0 ... [@ Primary 3,04
™ O @ s|@83... | | _ 32 PDF01-077-9924 Hematite, syn € ... [@ Primary 3,17
w O 10|Bas.. T | _ 34 POF04-006-5322 Iron Aluminum Ox... ([ ... [@ Primary 2,6
e O 11|@%... [ | _ 29 POF01-083-0434 Iron Tin Oxide € ... [@ Primary 2,43
™ O 4Bz [ || _ 33 PDF04011-9587 ManganeseIron... (0 ... [@ Primary 3,27
™ | 15|@LsF.. [ | _ 30 PDOF04018-8870 Iron Neodymium... € ... [@ Primary 3,37
™ ] 16|BLsh... [ | _ 32 PDF04-018-8871 IronNeodymum... €3 ... [@ Primary 3,95
sl ] 1B|BLse.. I || _ 31 POF04-020-1978 oFel.85Rh0.05... (0 ... [@ Primary 3,18
w O 15|BL... [ | _ 30 PDF04017-4585 o-Fel981Ge0.0.. ([P ... [@ Primary 2,82
w O 0|EL, .. [ | _ 29 POF00-042-0410 Chromium Rhodiu... €3 ... [@ Primary 14 o
£ E | )

- 3 A & )
[w] Group Duplicates L B e = x| ¥ Ao |

Figure 3.4: Candidate List with the first pattern highlighted
1. In the Candidate List tab, the first pattern in the list is selected (highlighted in blue): it is
Boehmite.

» 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 00-021-1307 matches a part of the peaks of the scan. It is an obvious
good answer.

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

| Smnsl Search List |DE 'u']ewl

PDF 04-008-0739
POF 04-012-6929

DhFE N1N|a 13nd

_B1 Caldum Magnesium ...

|’|"ﬁ;‘| 2 -m] L I

» The pattern is associated to a color. The image of its stick patterns remains when it is
no longer selected (highlighted) in the Search List. Moreover, it is added to the data
tree.

&N Falrita maanocian

4. Afterwards, we get a series of almost similar patterns and almost similar unit cells which
appear to match the scan. It makes sense to select a Fe203 called Hematite in
preference of, say, VFeO3, even if it ranks less well within a group of duplicates. We can
select, for instance, pattern 01-087-1165 (star quality).

5. Select the corresponding check boxes:
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» They are added to the data tree and the images of their stick patterns remain when
they are no longer selected.

(o2}

. Leave the non-matching stick patterns unchecked.

22007
— 1 POF 00-021-1307 &1 O O H 1 Bashmite, syn
a3 I POF 01-087-1165 Fe2 O3 Hematite

1200
1 '5'30::

1400

Counts
]
=
1l

*}:EW\JW
o] o : . ) A
T T T T T T T T T T T T

10 20 0 a0 i] ] 0
| e oubos el esatol || | | |

Figure 3.5: BX100 scan displayed in the graphical view with the two identified patterns

3.4 Step 4: Defining a Match Peak

At this step, the most logical scheme is the residue one because these two phases have rela-
tively simple patterns with strong and relatively well separated peaks. In such cases, the
residue scheme is highly beneficial with almost no drawback.

Despite that, we will try here the “Match peak” scheme instead of the residue one.
> The Search/Match dialog box must be opened.
1. Point and right-click the peak at about 12.29°, one of the strongest residual peaks.

2. On the contextual menu that appears, click the Create Match Peak at 2Th=... Cnt=...
command to make it a Match peak.

» The Match peak is highlighted by a large blue triangle pointing to it in the bottom ruler
and the string MATCH which is added to its caption.

3 I PDF 00-021-1307 Al O ( O H ) Boehmite, svn
1800 1 PDF 01-087-11635 Fe2 O3 Hematite

Counts
1

1
12,288 "MATCH

' 2 ' 1) '
2Theta (Coupled TwoThetaTheta) WL=1,540860

3. Run another search.
» Kaolinite will rank 3%.

N

. Select the corresponding check box.
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Kaolinite is a low symmetry phase with lot of peaks which makes it unsuitable for the residue
scheme, at least not for the auto residue. We will define here another Match peak.

1. First, delete the previous Match peak.
2. Point and right-click the peak at about 25.29° and set it as Match peak.

1600
1400 1 PDF 00-021-1307 A1 O (O H) Boehmite, syn
b 1 PDF 01-087-1165 Fe2 O3 Hematite
. _L}:t POF 00-055-2004 A12 Si2 O5 (O H 4 Kaolinite-12
200
1000
= ]
= ]
= :
= . z
=
o
[=,]
o
W
('}

Bk LA LAt U b LA LR L L L e LA Ly L b B LA LAk b L L L S b b LA LAy Lt L] i L LAt Rl U LA Lt At Lk et
12 12 i4 i 16 17 i 19 po| 2 I 4 25‘ X» & »x B =) I v < I

2Theta (Coupled TwoThetalTheta) WL=1 54060

3. Run another search.
4. It makes it possible to identify Anatase ranking 8".
5. We select a pattern with the simple TiO2 formula and of star quality, e.g. 00-021-1272,
despite it is not the first Anatase in the result list.
6. Select the corresponding check box.
22-30::
E I PDF 00-021-1307 A1 O (O H ) Boehmite, syn
2000~ 1 PDF 01-087-1165 Fe2 O3 Hematite
-5}35 PDF 00-033-2004 A2 Si2 050 O H 14 Kaalinite-14
k| I PDF 00-021-1272 Ti 02 Anatase, syn
18003
" -m::
5 z-:o::
8 3

800

400.

(=]

T T T T T T T T T T T
10 30 40 50 [i31] 70

2Theta (Coupled TwoTheta/Theta) WL=1 54060

“w»...,..td L"’T"““LL‘J _

Figure 3.6: BX100 scan with the 4 phases identified
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3.5

Step 5: Saving

1. Click Save As on the File menu.
= The Save EVA File 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.

4, Save EVA File As
O-| }| <« Bruker AXS » Tutorials » EVA » -|4,|| Search : EVA 3
Organize = New folder BF - @

], 2D Frame Data

M Desktop Document.eva

18 Downloads

45t My Favorites

%] Recent Places

| EVA

4 4 Libraries
[= Documents
& Music
[&5] Pictures.

B videos

File name:  BX100_Match_peak.eva|

Type: [EVA files (*.eva)

)

# Hide Folders

Figure 3.7: Saving BX100_Match_peak.EVA document
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4 Creating and Using Filter Lists

A reference database is required to perform a Search/Match operation.
This tutorial was prepared using PDF 4+ 2016 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 procedure describes how to create and use filter lists.
The document used is held as a tutorial file, m1.RAW, found in the Tutorial directory.

Steps:

1. Creating a new EVA document and importing m1.RAW.
2. Creating a filter list.
3. Using a filter list.

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

1. Click New on the File menu or use the dedicated button in the toolbar.
» The EVA document is empty.
£u 2. Click the Import from files data command or the Import from files button.
» The Import From Files dialog box will be displayed.
3. Search the Tutorials/EVA* directory and select the m1.RAW file.
4. Click Open.

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

* 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:
n \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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a Irport from Files
%v| .« Bruker AXS » Tutorials » EVA » - | 5 | | Search : EVA » |
Organize = Mew folder 5 - E;l @

. nl & Ceraw {& Francolite.raw {L Pegmin.rav
W My Favarites i Corundum-1.raw (& Frank.raw (i Pig.raw
B Desktop i Corundum-2.raw (& Guild.raw (i Quartz.raw
"‘E’ Downiloads - [ Corundum-3.raw [ KCP.raw i Spikes.raw
2| Recent Places 3 L CPD-2.raw (& LaB6.brml {is Tb3.raw
| = B | i Csand.raw |m| || Temp_C.da
| My Documents & DD.raw m (i vl raw
o | Descriptionbd fi ma.raw L wp.raw
79 Libraries i DTA-300LC-Scans_50-220C.brml [ Mineral_ Miturebrml  [ie Znoxd raw
E Docements & Ep333f.raw [k Nhdno3.raw {& Znox2.raw
J’ MUS'C E ET20.raw E Niore.raw
=] P?ctures & ET50.raw [k Pbznox.raw
B videos - i ET8O.raw [k Pchips.raw
‘ W s
File name:  ml.raw - [Measurement files (*.brml:*.raw VI

[ Open

J |

Cancel ]

Figure 4.1: Importing the m1.RAW file

Counts
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Figure 4.2: m1.RAW file imported in the Graphical view
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4.2 Step 2: Creating a Filter List

Patterns can be added to a Filter List from the results of a Search by name or Search/match.

1. Perform an automatic Search/Match as described in the tutorial chapter Case #1:
m1.RAW [ 12].

Scans, Search List | DB View |

I
. | POF 01-083-1762 B Deleted
s 2||o5% [ | _ 11 PLU.. PDF00-044-1482  Brudte,syn €3 Star.. [ Deleted
) 3| 045% [ [|_ 10 PLU.. PDF00-001-0828  Aragonite © Blark [} Deleted
£ 23 | £
Group Duplicates [ | [ ¥ | 9O |

2. Below the Search list, click the New list button to create a new filter list.
= A new tab containing an empty list will be added.

3. In the Search list tab, select the three identified patterns and click the Copy Section to
Clipboard button.

4. Go back to the new List tab and click the Paste Selection to Clipboard.
» The patterns will be added to the list.
5. Perform a Search by Name:

BE B

6. In the Names tab of the Search/Match dialog box, type Magnesian Calcite and click the
Search by Name button.

Search f Match ml.raw #3

1]
| Databases | Match Lists Mames | Options |
Magnesian calcitel | UseFilters [ |
IUse ? and * for partizl names e.g. BOFHMITT _
is for authors e.g, (BOGUE), anly  And (2) Q,
brackets for formulas e.g. {CaC03), dash to — Abc
negate the result e.g. QUARTZ -BETA Or ) | Name

= Candidates will be listed in the Search list.

Scans, Search List | DB View | List 1 E9)

B & PDF 00-043-0697 Calcite, magnesian
™ O 15 PLU... PDF 01-089-1304 Calcite, magnesian, syn €3 star... [@ Primar
) O 5 PLU... PDF01-089-1305 Calcite, magnesian, syn €3 star... [@ Primar
EH] | (i
Group Duplicates [ | [ ¥ | 9O |
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b

7. Copy pattern PDF 01-089-1304 and paste it to the new list using the Copy and Paste

buttons.
| Scans | Search List| List1* 3 |
| Source D | Quality Status  IiCor  Org... Inor... Mineral Name 0 For.. Crys. a
| PLU2015 POFO0-001-0628 @ ... L[4 .. I M Aragonite Ca.. Orth.. 49
|| PLUD16 POF 00-044-1482 €3 ... [ ... 238 I M Brucite, syn Mg (... Hex... 3,144
I M Calcite cal.. Rho.. 4,989

_ PLU206 PDF 01-083-1762
tzm PDF 01-089-1304

Calcite, magnesi...

|

Lde axe &whi

8. Click the Save File button.
9. In the Write a Filter List dialog box, enter a name for the list and click the Write button.

Write a Filter List

Ores
My Match list

Mew filter:

Tutorial list

10.Close the document.
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4.3 Step 3: Using a Filter List

You will be given here an example of Search/Match procedure using a filter list.
1. Import the Csand.RAW scan file and open the Search/Match dialog.
2. In the Match list tab, select the created filter list by selecting the corresponding check
box in the drop-down list.

Search [ Match Csand.raw #1 | X |

Databases Match Lists |Names | Options |

| Tutorial list ~| auto [
||:| Ores |
[ My Match list I JI[E\.

Tutorial list Match |

3. Click OK.
4. Click the Match button.
» Search results will be reduced to the patterns contained in the Match list.
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5 Creating a User Database

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

This tutorial was prepared using PDF 4+ 2016 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.

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 per-
forming a search.

The used scans are m1.RAW and LaB6.BRML, stored in the Tutorials directory.

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

N

Search by Name and grouping by Quality:
Insertion of Calcite

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

Adding the Calcite pattern to the database.

Importing LaB6.BRML.

Adding the LaB6 DIF to the user database.

Using the User database during a Search/Match operation.

©® N o o b o

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

1. Click New on the File menu or use the dedicated button in the toolbar.
» The EVA document is empty.
£*.u 2. Click the Import from files data command or the Import from files button.
» The Import From Files dialog box will be displayed.
3. Search the Tutorials/[EVA* directory and select the m1.RAW file.
4. Click Open.
» The scan m1 will be displayed in the graphical view of the EVA document.

* 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:
n \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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a Import frem Files @
‘- A& - .
UU | . %< Bruker AXS » Tutorials » EVA » v|¢,| Search : EVA p|
Organize » MNew felder - | '@'
. I & coraw {& Francolite.raw {& Pegmin.rav
o IR E Corundum-1.raw E Frank.raw E Pig.raw
B Desktop i Corundum-2.raw (& Guilt.raw i Quartz.raw
L,g, Downloads - & Corundum-3.raw {& KCP.raw [k Spikes.raw
| Recent Places 3 i CPD-2raw {& LaB6.brml [k Th3.raw
y EVA E Csand.raw |E ml.raw | |%| Temp_C.da
| My Documents & DD.raw m [ vrl.raw
o N || Description.bet (ke m3.raw [k Wp.raw
d_a_L|brarles {i DTA-300LC-Scans_50-220C.brml i Mineral_Micure.brml — [i Znoxd raw
= Docements i Ep333fraw {& Nhdno3.raw (& Znox2.raw
J" MUSIC i ET20.raw [k Nioreraw
=) P!ctures E ET50.raw E Pbznocraw
B Videos + 1 ET80.raw {& Pchips.raw
] ] 3
File name: ml.raw - ’Measurementfiles (*.brml:*.raw VI
[ Open ] [ Cancel ]

Figure 5.1: Importing the m1.RAW file

8000 10000 12000
T N T Y N T N T I O B

Counts

G000

4000

2000

1]

' ® ' » ' a ' P ' P ' & ' 70
2Theta (Coupled ThetaTwoTheta scan) WL=1.54060

Figure 5.2: m1.RAW file imported in the Graphical view

5.2 Step 2: Performing the Search by Name

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

Q, 1. Click Search by Name in the Data Command panel
Abc —or —
click the Search by Name button on the Search/Match toolbar

right-click the scan, click Tool on the context menu and then Search by Name on the
related submenu.

» The Search / Match dialog box will open on the Names tab.
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Search f Match ml.raw #1 | X

| Databases | Match Lists Mames | Options

| Use Filters [ |

UUse ? and * for partizl names

Figure 5.3: Names tab of the Search / Match dialog

2. Type Calcite in the Name field.
3. Let the Use Filters check box cleared.
4. Launch the search by clicking the Search by Name button.
= The candidates are listed in the Search list tab of the Data tree panel.

Scans| Search List | DB View |

1 77|caldte PDF 00-001-0837 |'B Blank :

w O 2| _ 16 Caldte PDF 00-002-0623 (I Indexed [ Deleted I
| O 3|, 5 Caldte PDF 000020629 ([ Indexed [g Deleted 1%
s | 4| 0 caldte, manganoan PDF 00-002-0714 @) Lowp... [@ Primary 14
iy O 5| 4 Caldte PDF 00-003-056% &) Lowp... [ Deleted I
i O 6| _ 26 caldte POF 00-003-0593 @) Lowp... [ Deleted I
s | 7| _ 19 caldte PDF 00-003-0596 &) Lowp... [ Deleted I
i O 8. 4 caldte PDF 00-003-0612 @) Lowp... [ Deleted I
s | 8. 0 caldte PDF 00-003-0670 &) Lowp... [ Deleted I
o O @ 1] _ 27 cadte PDF00-004-0636 ) Blank [ Deleted I

= e - N R S | IR - .VZI
(E] 2 | (s
[v] Group Duplicates @I LEZJ é. = AN SNy é; @I [E?’

Here, we will group patterns by quality.

1. Right-click the Quality column to display the related contextual menu.
Quality | Status | IfiCor |
%l Sort Ascending

B
—

Sort Descending
Clear All Sorting
Group By This Column

T [0

Show Group By Box
Hide This Column

Column Chooser

Il m

Best Fit

Best Fit (all columns)

'@geeeeee e cER
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2. Click the Group By This Column command to group the candidates by Quality.

| Scans| Search List |

@ =0 Name D Status IfiCor  Inor... Mineral Crysta
|;E |+| Quality: &) Blank
[ |+ Quality: 2 Calculated

|| *) Quality: ) Hypothetical

[ |+ Quality: (1 Indexed

|| % Quality: &) Low precision

(| ) Quality: ([ Prototyping

|| * Quality: ) Rietveld

|| [ Quality: €3 star (*)

an
-

| (i

[ "] Group Duplicates @J Li é = 2% (2 4 @J @’

(E=]

3. Right-click one of the column header and on the contextual menu that appears, click the
Show Group by Box column.

» The column header used for the grouping, that is to say Quality, will be displayed
above the table.

| Scans| Search List | DB View |

T —
[ |+ Quality: 2 Calculated

|| [+ Quality: ) Hypothetical

|| [/ Quality: (1) Indexed

|| [+ Quality: ) Low precision
|| [+ Quality: ([ Prototyping
|| * Quality: & Rietveld

|| [ Quality: €9 star (*)

£ EE | (i)
4. Click it to sort the quality groups in descending order.

5. Click the + sign before Quality: Star (*) to display all Star quality candidates.

| Scans Search List | DB View |

Quality 0

E il S S | S | SSSSSS | SESSES | SESE S

™ [l 12| 8 Caldte, syn PDF 00-005-0536 | g Alternate 21 M Rhor
= 1 15| | 2 Caldte, magnesian PDF 00-043-0637 E Primary I M Rhor
™ | 19| 74 Caldte, syn PDF 01-071-362% | g Alternate 3,23 1 M Rhor
™ | 0 50 Caldte PDF 01-072-1937 | g Alternate 3,23 1 M Rhor
| O 22| 67 caldte PDF 01-075-604% | g Alternate 321 M Rhor
= [l 24 76 Caldte, syn PDF 01-073-4614 @ Alternate 3,13 1 M Rhor
= [l 25 75 Caldte, syn PDF 01-078-4615 @ Alternate 3,14 1 M Rhor
= [l 26 _B1 Caldte PDF 01-080-2791 @ Alternate 31 M Rhor
O 27| 71 Caldte PDF 01-080-2792 | g Alternate 2,99 I M Rhor
B4 it | L
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5.3

6. Mark the first pattern PDF 00-005-0586 by selecting the corresponding check box.
= The pattern will be added to the Data tree and displayed in the graphical view.

Data Tree
IDa13 | Description I
=l Document
|:!'_r Views
= | ] 2Theta

MBI o o oenrmen)

=] |:| Pattern List #1 1Pattern
“[v][1 | POF 00-005-0586  Ca C O3 Caldte, syn

Step 3: Performing the Tune Cell Operation

i

It is not allowed to use genuine ICDD patterns in a user database. That is why we use the
Tune cell tool. Computed d(hkl) will be used without alteration of the cell parameters.

1. Select the Calcite pattern in the Data tree.

2. Click Tune Cell in the Data Command panel
click the Tune Cell button of the Pattern toolbar

right-click the pattern, then click Tune Cell on the context menu.

» The Tune cell dialog box will be displayed.

Tune Cell PDF 00-005-0585 |12
a || System Rhombo.H.axes Default

: 5.03889 Max Show All |l | =

.- |4.98899 | width |AllStdsindexed | Fiter < | 5%

 reem i l = | [ —

3. Do not modify anything and click the Replace button.

» The Calcite pattern PDF 00-005-0586 will be replaced by the pattern PDF
00-005-0586 (Tune Cell) in the Graphical view as well as in the Data Tree.

=} |:| Pattern List #1
SOl ~oF 00-005-0586 (Tune Cel)

1Pattern

Ca C O3 Caldte, syn

IDaia [ Description I
= Document
._1—_; Views
=) |:| 2Theta 15Scan
(=} [« . |I| mlraw #1 {Coupled TwoTheta /Theta)

DOC-M88-EXX201_V6_04.2021

39/164



Creating a User Database

54 Step 4: Creating the User Database

ﬁ.g, 1. Click User Database in the Data Command panel
A —or —
click the User Database button on the Pattern toolbar
— or —
right-click the tuned pattern and click User Database on the context menu.

» The User Database dialog box will be displayed.

Lser Database PDF 00-005-0586 (Tune Cell) x|
ipti Iser Database:
Description .BMDQTEI*‘I? I Experimental [ cell l Peaksl ser Database
o [
Name: |I:ZE.|Ir.:itvaI yn | | ul_,g
|-::|i|::k + to create a database |
Formula: |Ca C0O3 llll
Cpan o test the formuizs validis
Keywords; | |
2 or more ajphabetical charactars
Color: | ILl
Choose one of the colvs, or /pe & new one
Subset: |Innrganic |L| Mineral ~paate 1 Delete ID

Figure 5.4: User Database dialog box

+
2. Click the '—! button next to the User database field.
= The User Database Creation dialog box will be displayed.

User Database Creation |:| @ =

Short Mame: || |

Long Name: | |

Prefi: I:I ex: ABC
Digit groups: I:I ex: 25 meaning: XX-XXXX

Example: |A Prefix is required.
Cancel Create

Figure 5.5: User database creation dialog box

3. 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.

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

5. 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.
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= The example field will give an example of a pattern name with a prefix and a digits
group chosen.

User Database Creation =il

ShortName: |DATABASEL |

Long Mame: |I"«"I1,|I first user database |

Prefix: ISR ex: ABC
Digit groups: ex: 25 meaning: XX-XXKXX
Example:  |USR 345-6783

Cancel Create

6. Finally, click the Create button.

» The user database will be displayed in the User Database dialog box and it will be
then possible to add patterns.

Liser Database PDF 00-005-0586 (Tune Cell) | X
. User Database:
Description  Bibliography | Experimental | Cell | Peaks
DATABASEL HEWS
Mame: |Cal::ite, syn | | 'I—”—l'ﬂ'
|I"~'11,-I first user database |
Formula: |Ca Co3 |1||
Open o rast the formula’s validin: Pattern ID:
Keywords: | | |UsR D00-0001 ]
2 or more alphabetical characers
“ This pattern number = svaiabie.
Colar: | Iill
Choose one of the colors, or lype a new one
Subset: |Inurganic Iil| Mineral =pCae = ===
and Document Append ID

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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5.6

Step 6: Creating a New Document and Importing LaB6.BRML

4

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 files data command or the Import from files button.

» The Import From Files dialog box will be displayed.
1. Search the Tutorials/EVA* directory and select the LaB6.BRML file.

2. Click Open.

» The scan LaB6 will be added to the Data tree and displayed in the graphical view of

the EVA document.

* 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.

4 1

File name: LaB6.brml

E Irnport from Files @
uu | . %« Bruker AXS » Tutorials » EVA » &~ |“?| | Search : EVA »p |
Organize = Mew folder o~ [ '@'

ol & Coraw {ie Francolite.raw {i Pegmin.rav
javontss i Corundum-1.raw [& Frank.raw [ pigiraw
B Desktop i Corundum-2.raw i Guild.raw [ Quartz.raw
.J’ Downloads | [& Corundum-3.raw [ KCP.raw (i spikes.raw
=) Recent Places T E CPD-2.raw E LaB6.brml E Th3.raw
B i Csand.raw [ mraw 3] Temp_C.da
| My Documents & DD.raw & maraw i vmlraw
) ] N || Description.bd E m3.raw E Wp.raw
e Libraries {i DTA-300LC-5cans_50-220C.brml i Mineral Mixturebrml [ Znoxdraw
J‘v DDCL.'mE”tS i Ep333fraw i MhdnoZ.raw e Znos? raw
) Musl( (& ET20.aw & Miore.raw
=] Pf(tures & ETS0.raw i Phznoxraw
B videos - & ET80.raw [ Pchips.raw

- [Measurementfi\es(’.brml;*.rau 'l

Com ) |

Cancel ]

Figure 5.6: Importing LaB6.brml

anoo
1

Counts
2000

1000
1

| “.lh

T T T T T T T T T T T
20 0 40 50 60 T0

T T T T T T T
0 20 100 110

2Theta (Coupled ThetaTwoTheta scan) WL=1.79026

Figure 5.7: LaBG6 file imported in the graphical view
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5.7 Step 7: Adding the LaB6 DIF to the User Database
1. Make sure the scan has been selected. If not, select it either in the data tree or in the 1D
view.
Q, 2. Click Peak Search in the Tool list of the Data Command panel
Al — or —
click the Peak Search button on the Peak/Area toolbar

Counts

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.

x

0,24 Max Défaut
0,12 L

2000] argeur | [
0,008 Min
1 Seuil
41 Pics trouvés

2000
Soustraire |a contribution ka2

Créer un DIF Ajouter 3 la liste

1000

o

T u T u T u T u T u T u T u T
20 30 40 50 60 T0 80 20

2Theta (Coupled TwoThetaTheta) WL=1,78897

Figure 5.8: 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. The ghost peaks will be modified if the slider is moved.

4. Select the Remove Ka2 contribution check box and move the slider to adjust the peaks.
Peak Search LaB6.brml #1 »
0.24 Max Defauit
2000.] floass | width e o
{0,008 | Min
1 Threshold
18 Peaks found
=2000_]
§ i +| Remove ka2 contribution
e ; Make DIF Append To List
1000+ : | i i Il
| ik E Lli..ﬁh :\N_WJJAW

20 I 30 T - T I A ‘ slo - T e ik W e
2Theta (Coupled TwoThetaTheta) WL=1.78897

Figure 5.9: Performing a peak search on the LaB6 scan

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

graphical view.
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3000
£2000-]
3
L]
1000-] \ \
L |
1]
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 30 40 & 60 T0 80 20 100 10 120 130 140
2Theta (Coupled TwoTheta/Theta) WL=1.78897
| Data _ Description
= Document
=} Views
. 2Theta View Calcite, Aragonite, Brucite (Coupled TwoThet...
4+ Settings 1 Chemical Filter - 1 Database Filter
—| ] 2Theta 1 Scan
\;_;m LaB6.brml #1 Commander Sample ID (Coupled TwaTheta/Theta)
=/ | Pattern List #12 1 Patten
SN o1 (L286.brm) Commander Sample ID

6. 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 (LaBa.brml) X
L User Database:
Description  Bibliography | Experimental | Cell | Peaks | ser Databass
DATABASE1 HEAE > |
Mame: |Cummander Sample ID | = ﬂ
|r~'15-I first user database |
Farmula: | |i||
Cypen o test the formuls s valdin: Pattern ID:
Keywords:
ywords: | | || [usk 000-0002 i ]
far This patram number i svaizble.
Colar: | |1||
Choose one of the colovs. or {/pe 3 new one
Update ID Delete ID
Subset: |Innrganic Illl [ | Mineral
and Document Append ID

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

Lanthanum hexaboride and LaB6.
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5.8

User Database DIF (LaB6.brml) X
L - ) User Database:
Description  Bibliography | Experimental  Cell Peaks
DATABASEL e
Mame: |Lanﬂ‘13num hexabaoride | "—”—"g
|r~'15-I first user database |
Formula: |LaEE -i-|
COpan to test the formuwis s validin: Pattern ID:
Keywords: | | |L.I5F'. 000-0002 [ 4|k
for : This patterm mumber & avaiabie.
Color: | -i-|
Choose one of ihe colors. or §/pe § new one N B N
Subset: |Innrganic -i-l [ | Mineral
and L = | Append ID |

8. Click the Append ID button to add the new pattern to the selected user database.

» The User Database dialog box will be closed.

9. Delete the DIF from the data tree. It will also be removed from the graphical view.

Step 8: Using the User Database during a Search/Match

operation

[N

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

1. Select the LaB6.BRML scan.

2. Click Search / Match in the Data Command panel

click the Search / Match button on the Search/Match toolbar

right-click the current scan, click Tool on the menu which appears and then Search /

Match on the related submenu.

3. In the Databases tab, select My first user database in addition to the PDF database (here
the PDF-4+ 2016) drop-down list. Let the DB filter and Chemical fields empty.

Database Filter LaB&.brml #1 | %

|F‘DF—4+ 2016 RDE, My first user database e

[] crystallography Open Database (REVS9244 2013.10, 11
[ crystallography Open Database (REV173445 2016.01.0¢
["] POF-2 Release 2015 ROB

[ ] POF-2 Release 2016 RDE

PDF-4+ 2016 RDB

{lw| My first user database |

[ 0K || Cancel |
|+ [w] Colors
,i,- Sources
,_%_,-Q Subfiles
: i.[v] Organic 42229
[ ] Pharm 5164
e[| Comm 21539 v]
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4. Click the Search/Match button.

| Scans Search List DB \ﬁew|

Manch
. | & || o©|FOM  |Match | % Source D | IfICor | Quality | Mame |Status F
w| O 1 m _ PLU2018 PDF 04-005-3486 9,56 ([ Prototyping  Boron Lanthanum Samarium @ Primar
I |:| 2 El . PLU2015 PDF 04-005-7139 9,5 ([® Prototyping  Boron Lanthanum Samarium @ Primar: L
™ O @ s B o _ P PDF 04-005-9344 9,54 ([ Prototyping  Boron Lanthanum Samarium [ Priman
w O 4 B o _ P PDF D0-058-0337 €3 star (%) Boron Lanthanum Samarium @ Primar:
[ O s|FS8,70% 24 o _ P PDF 00-040-1310 9,31 (@ Calculated  Boron Europium Carbide [@ Primar:
[ O s|l80,0i% 28 o _ P PDF 04-005-7137 9,45 ([ Prototyping  Boron Cerium Lanthanum [@ Primar:
] O 7|B8s,d4% B0 of _ P PDF 040059736 10,71 ([ Prototyping  Boron Lanthanum Tungsten [ Primar
w O 8|lF783% B1 0 _ P25 PDF 00-057-0823 5,23 @ Star (%) Potassium Bismuth Zirconium ... [ Primar:
O @ o|fm2ksw 3 o _ Pz PDF D0-059-0332 €3 star (%) Lanthanum Baride [@ Primar
o T T 7 I S
w| O 1|fFp7% @B 0 PLU2015 PDF 00-058-0533 €9 star (%) Barium Indium Lanthanum Yt... [@ Primar
[l O @ n|EE#xE@ 4 PLU2018 PDF 04-010-2753 10,34 ([ Prototyping  Cesium Lithium Molybdate [@ Primar
™ O 13|6l61% 38 0o _ P25 PDF 01-070-8265 9,26 €3 Star (%) lanthanum boride | Boron La... [@ Priman
| O @ w|BEsxE o PLU2016 PDF 00-031-0254 €3 star (%) Boron Caldium [@ Primar: |
= [ | [z
Figure 5.10: 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.
10 view 3 |
G el il IR C uC BE Ll P kS Eh
c L ML . oy 03 e, ] , . +hkl . c
flaer Moo iRt B O O il I 4 PO ST =< S Pl 0 [ 0 <O 8 )
| overview |
7_ 1_USR 000-0003 La B6 Lanthanum Boride |
000-]
£
5
3
1000— l
[
T T T T T T T T T T T T T T T T T T
20 ko 0 5 -] T 110 120 120 149
2Theta (Coupled Theta/TwoTheta scan) WL=1,78897
Data Tree ) (&)
Data - Description DB View |
=] Document
&' Views Database #: USR 000-0003 T o ronl naocsl 0 1w
= [[] 2Theta 1Scan Lanthanum Boride I:I 2,93933  3543F 1000
UII' LaBé.brml #1 (Coupled Theta/TwoTheta |:| 2 39995 Py pap—
(=[] PatternList #1 1Pattern  ao7eaz soesr 34t
: — - — " (L i
RIEIDN| Usv 000-0003 | Lz 66 Lanthanum Boride | ;:L S W omeo] srim ez
L .
Wavelength: |1,78897 v || ldess 74982 239
General | Comments | Authers | Additional | Subfiles | || 138561 80,414 739
| CelParameters | | CyswDam | || L3St 857l 55
System: Cubic Mu\ecularwe»ghtﬂ || 125333 91,071 373
il P I < || L1999 9,390 &7 <
(ki [ = | ()
Figure 5.11: User pattern added to the data tree and the graphical view
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6 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.
Setting of the setting the peak search parameters.
Appending the peaks.

o bd =

Saving the EVA document containing the scan.

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

1. Click New on the File menu or use the dedicated button in the toolbar.
» The EVA document is empty.
£*.u 2. Click the Import from files data command or the Import from files button.
» The Import From Files dialog box will be displayed.
3. Search the Tutorials/EVA* directory and select the Csand.RAW file.

4. Click Open. The scan Csand.RAW will be added to the Data tree and displayed in the
graphical view of the EVA document.

* 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:
n \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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6.2

a Import fram Files @
Y A - c h - EV,
'\../”'\J | ;¢ Bruker 8¢5 » Tutorials » EVA » v|‘?|| Search : EVA p|
Organize » New folder o~ O '@'
_ - . 2D Frame Data || BX100.bxt i ETS0.raw
- My Favorites E B E Ce.raw E ET&0.raw
B Desktop {i Alrefht.raw {i Corundum-1.raw {i Francolite.raw
‘g’ Dowsilaad L [k Alrefit.raw {i Corundum-2.raw {i Frank.raw
£l Recent Places i E Asnosoll.raw E Corundum-3.raw E Guild.raw
i EVA {& Assoller.raw [i CPD-2raw i KCP.raw
| My Documents & AUST BCraw  |[& Csandraw {i LaB6.brml
- L AusTEBraw [ DD.raw T mi.raw
U_Q_lerarles {& AUST_H.raw || Description.bt [ m2.raw
J‘. Documents I Bb.raw [i DTA-300LC-Scans_50-220C.brml i m3.raw
J' MUSIC E Bchips.raw E Ep333fraw E Mineral_Mistur:
=) Pictures {& BX100.raw [ ET20.raw [ Nhdno3.raw
H videos N r—TT— r
File name:  Csand.raw - ’Measurementfiles (*.brml:*.ran "]
[ Open ] l Cancel ]

Figure 6.1: Importing Csand.raw
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1500.
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Counts

200
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T
10 20 0
2Theta (Coupled TwoThetaTheta) WL=1.54060

Figure 6.2: Csand scan imported in the graphical view

Step 2: Setting the Peak Search Parameters

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

B

1. Click Peak Search in the Tool list of the Data Command panel
click the Peak Search button on the Peak / Area toolbar
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.
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0.6 Max Default
0.299 Width |
0.02 Min

1 Threshold

34 Peaks found

Remove ka2 contribution

Make DIF Append To List

T T T T T
20 0 40 50 ]
2Theta (Coupled TwoTheta/Theta) WL=1.54060

Figure 6.3: Peak Search dialog box and graphical view showing the ghost peaks

2. 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.

3. If the default parameters are satisfactory: click the Default button to return to the default

parameters.

6.3 Step 3: Appending the Peaks

To validate the peaks and add them to the graphical view as well as to the data tree:
1. Click the Append to List button.

2000
zm::
zzbn:i
1 m::
1 rm::

1400

Counts

1 2{)3::
1 {XX)::
503::
E'?D::
4{)9::
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Figure 6.4: Peak Search dialog box and graphical view showing the ghost peaks
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6.4

Data Tree .3
|Data | Description e
=l Document
: Views
- [H 2Theta View CSAND (Coupled TwoTheta/Theta)
|+ Settings 1 Chemical Filter - 1 Database Filter "
=1 ] 2Theta 1Scan
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~[1]Peak #7109
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~[1]Peak #8 1180
-1 |Peak #10 948 4

Figure 6.5: 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.

You can also create a DIF pattern by clicking the Make DIF button.

Step 4: Saving

1. Click Save As on the File menu.

» The Save EVA File 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 EVA File As
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Figure 6.6: Saving Csand.EVA document
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Computing Ka2 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

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

2. Computing the Ka2 stripping.

3. Saving the EVA document containing the scan.

71

Quartz.RAW

Step 1: Creating a New EVA Document and Importing

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

» The EVA document is empty.

» The Import From Files dialog box will be displayed.

2. Click the Import from files data command or the Import from files button.

3. Search the Tutorials/EVA* directory and select the Quartz.RAW file.

4. Click Open. The scan Quartz.RAW will be added to the Data tree and displayed in the
graphical view of the EVA document.

* The directory path to the EVA tutorial files is C:\Documents and Settings\All

Folders options.

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

| il |

File name:  Quartz.raw

a Import from Files @
() [J <« BrukerAXS » Tutorials » EVA » 43| [ Search . Eva P
Organize + Mew folder # >~ | IQI

“ Y ETSO.raw i Niore.raw & Zno2.raw
T My Favorites {& ET80.raw [k Pbznox.raw
B Desktop E Francolite.raw E Pchips.raw
ksﬂ' Downloads _| [k Frankraw [i Pegmin.raw
=] Recent Places 3 [ Guild.raw & Pig.raw
. EVA E KCP.raw E Quartz.raw
| My Decuments {& LaB6.brml i Spikes.raw
m i mlraw (& Th3.raw
U.g_Libraries E m2.raw || Temp_C.dat
j DDCL.ImEHtS & m3.raw & Vml.raw
o MUS'C {i Mineral_Midurebrml [l Wp.raw
= Pictures & Nh4no3.raw (& Znod raw
B videos

- ’Measurementfiles (*.brml;*.ran v]

[
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)

Figure 7.1: Importing Quartz.raw

DOC-M88-EXX201_V6_04.2021

51/164



Computing Ka2 Stripping

2hHeb
Lilil

2ah

1.5e8

Counts

Tab

40000

0

L

T
20

IJILJKIJ\J'LIJ\ }L de | I N

SID ‘ ab I ?IU 50 a0
2Theta (LockedCoupled) WL=1.541

Figure 7.2: Quartz scan imported in the graphical view

7.2 Step 2: Computing the Ka2 Stripping

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

2.5e5

A0000

Counts
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0

b

Max Default
0,513 Width dmh| | b
Min
Replace Append
Ao h ) . | L e h I

2Theta (LockedCoupled) WL=1.541

Figure 7.3: Strip Ka2 dialog box and in the graphical view: ghost Ka2-stripped line

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

3. Zoom in on the peaks to see the result clearly.
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Figure 7.4: Zoom on the peaks (26=38° to 48°)
4. Here the default parameters are satisfactory: click the Default button to return to the
default parameters if necessary.

5. Then, you can:

— 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.

— Click Replace to replace the original scan with the Ka2 subtracted scan.

25000

20000

15000

Counts

10000

A000

0

2Theta (LockedCoupled) WL=1.541

Figure 7.5: Original scan replaced with the Ka2 subtracted scan - Zoom on the peaks (26=38° to 48°)
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7.3 Step 3: Saving

1. Click Save As on the File menu.

» The Save EVA File 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.
&L Save EVA File As
O-\ || <« Bruker AXS » Tutorials » EVA » o \&,H Search : EVA i
Organize = New folder B - @

457 My Favorites — . 2DFrameData

Bl Desktop
1 Downloads

Document.eva

1| Recent Places
I EVA L4
4 [ Libraries

|Z| Documents

& Music

=] Pictures

B videos

File name: Quartz

Type : | EVA files (*.eva)

u

# Hide Folders

Figure 7.6: 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

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

2. Smoothing the scan.

3. Saving the EVA document containing the scan.

8.1

Quartz.RAW

Step 1: Creating a New EVA Document and Importing

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

» The EVA document is empty.

» The Import From Files dialog box will be displayed.

2. Click the Import from files data command or the Import from files button.

3. Search the Tutorials/EVA* directory and select the Quartz.RAW file.

4. Click Open. The scan Quartz.RAW will be added to the Data tree and displayed in the
graphical view of the EVA document.

* The directory path to the EVA tutorial files is C:\Documents and Settings\All

Folders options.

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

a Import from Files
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Figure 8.1: Importing Quartz.raw
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Figure 8.2: Quartz scan imported in the graphical view

8.2 Step 2: Smoothing the Scan

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

1. 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.

p——
fig
o »x
] 0.6 Max Default
o
= 0.15 Smooth Factor | s=s| |=s4=
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-
=
s~ | Replace Append
5 4 i
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L]
o
8
=
2
2 y
2
S ) ; .
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20 ap 40 50 &0 70 20 ]

2Theta (Coupled ThetaTwoTheta scan) WL=1.54060

Figure 8.3: Smooth dialog box and in the graphical view: ghost smoothed line

2. 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. Zoom on the peaks to clearly see the result.
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Figure 8.4: Zoom on peaks (26=67° to 69°)
4. Here the default parameters are satisfactory: click the Default button to return to the
default parameters if necessary.
5. Then, you can:

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.

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

Counts
2000 4000 GOOD 6000 10000 12000 14000 16000 18000

]

T u I I T T T I T I T T T
674 875 &6 6&IT 6rE @rg 68 681 682 683 684 GBS BBOG GBBTY GBE GBO 69 691 @92 693
2Theta (Coupled Theta/TwoTheta scan) WL=1.54060

Figure 8.5: 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.

1. 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.
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Figure 8.6: Smooth dialog box and in the graphical view: ghost smoothed line

2.

3.

4.

Counts
2000 4000 OO0 8OO0 10000 12000 14000 16000 18000

1]

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.

Zoom in on the peaks to see the result clearly.

| LA SAAMLAAN NAARANA AL LA LAY NN NAARLARA) NI RAARLAAS) NARLAAA! \SSRLAAM) ML MR
672 673 674 615 616 61T 618 679 68 681 682 GBI 684
2Theta (Coupled ThetaTwoTheta scan) WL=1.54060

Figure 8.7: Zoom on peaks (26=67° to 69°)

5.

Then, you can:

— 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.

— Click Replace to replace the original scan with the smoothed scan.
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Figure 8.8: Original scan replaced with the smoothed scan - Zoom on peaks (26=67° to 69°)
8.3 Step 3: Saving
1. Click Save As on the File menu.
» The Save EVA File 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.
4, Save EVAFile As (=23l
@©v| . ¢ Bruker AXS » Tutorials » EVA » - |&f|| Search : EVA Pl
Organize » Mew folder 2F - .@.
45t My Favorites il . 2D Frame Data
B Desktop a Document.eva
& Downloads E
15l Recent Places
EVA B
4 | Libraries
3 Documents
J’ Music
[/ Pictures
E Videos
File name:  Smoaoth_Quartz -
Type: EVAfiles (".eva) ']
= Hide Folders [ sawe ) [ Concel |
Figure 8.9: Saving the Smooth_Quartz.EVA document
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Removing Aberrant Points

Steps

9.1

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.

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

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

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 files data command or the Import from files button.
» The Import From Files dialog box will be displayed.

1. Search the Tutorials/EVA* directory and select the Spikes.RAW file.

2. Click Open. The scan Spikes.RAW will be added to the Data tree displayed in the
graphical view of the EVA document.

* 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.

4, Import from Files =
O\J [ « Bruker AXS » Tutorials » EVA » ~ [ 42 || earch : Eva o]
Organize »  New folder #- |0 @

“ e ETS0raw L Nioreraw i Znox2 raw
T My Favorites [ ET80.raw i Pbznoxraw
B Desktop [ Francolite.raw [& Pehips.raw
i Downlosds & Frnkraw [& Pegmin.raw
%] Recent Places & Guild.raw & Pig.raw
EVA & KCPaaw [& Quartz.raw
| My Documen ts (& LaB6.brml i Spikes.raw
& mbeaw i Th2raw
4 Librares IE mrow || Temp_C.dat
[ Documents & miow (& Vinlraw
& Music (& Mineral Mixturebrml [ Wp.raw
=] Pictures (& Nhgno3.raw (& Znod.raw
B Videos
g i | L
s - +  [Messurement files (%.brml;".raw

Figure 9.1: Importing Spikes.raw
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Counts
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Figure 9.2: Spikes scan imported in the graphical view

9.2 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.

1. 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.

% 7 : Aberrant Spikes.raw #1 [2¢i)

= ] Position Uncorrected Corrected Found:

=4 19,400 1043 790 4

% 7 20.800 1232 913

M 73.700 545 277 . R =
51,300 650 196 .

Counts

2Theta (Coupled ThetaTwoTheta scan) WL=1.54060

Figure 9.3: Aberrant dialog box and graphical view displaying a ghost line with the aberrant points
removed

2. 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:

— 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.

— Click Replace to replace the original scan with the corrected scan.
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Figure 9.4: Original scan replaced with the corrected scan

9.3 Step 3: Saving

1. Click Save As on the File menu.
» The Save EVA File 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 EVA File As ==

@Qv| | « Bruker AXS » Tutorials » EVA » v 4] A o

Search : E

Organize « MNew folder HE v ®

450 My Favorites e . 2D Frame Data

Bl Desktop @ Document.eva
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. EvA
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3 Documents
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| Pictures

B videos

File name: Spikes -

Type: |EVA files (*.eva) v]

=) Hide Folders | save pn| | Cancel |

Figure 9.5: Saving the Spikes.EVA document
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10 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.

10.1 Step 1: Creating a New EVA Document and Importing
ET20.RAW

1. Click New on the File menu or use the dedicated button in the toolbar.
®» The EVA document is empty.
;ﬁu 2. Click the Import from files data command or the Import from files button.
» The Import From Files dialog box will be displayed.
3. Search the Tutorials/EVA* directory and select the ET20.RAW file.
4. Click Open.

» The scan ET20 will be added to the Data tree and displayed in the graphical view of
the EVA document.

* 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:
n \ProgramData\Bruker AXS\Tutorials under Windows 7.

To access the folder with the Explorer, select Display hidden files and folders in the
Folders options.

DOC-M88-EXX201_V6_04.2021 65/ 164



Computing Areas

% Import from Files

=

Organize « Mew folder

-0 My Favorites I
PR Desktop

4. Downloads

m

15 Recent Places
., EVA
2| My Documents

- Libraries
@ Docurnents
J? Music
[ Pictures
E Videos .
File name:

——,
i }u | = Bruker AXS » Tutorials » EVA »

., 2D Frame Data
[k Aa.raw
(i Alrefht.raw
E Alreflit.raw
{i Asnosoll.raw
(i Assoller.raw
[k AUST BC.raw
{i AUST_EB.raw
{i AUST H.raw
E Bb.raw

{i Bchips.raw
[ BX100.raw

| i |

Spikes.raw

- | 4 | | Search : EVA

|| BX100.bet

[k coraw

[ Corundum-1.raw
E Corundum-2.raw
{i Corundum-3.raw
[ CPD-2.raw

E Csand.raw

[i DD.raw

|| Description.txt
[i DTA-300LC-5cans_50-220C.brml
[i Ep333f.raw

(& ET20 1w |

)
v |0l @

[k ETS0.raw

{A ET20.raw

{& Francolite.raw
EFrank.raw

(i Guild.raw

[ KCP.raw

{&: LaB&.brml

(i mil.raw
& m2.raw
E rm3.raw

{& Mineral_Mixture,
& Mhénod.raw

- ’Measurementﬁles [".brml:™.raw v]

[ Open

J |

Cancel ]

Figure 10.1: Importing ET20.raw

Counts
3000 4000 5000 G000
1 I 1 I 1

2000
1

1000

]
|

S

1T
22 23

] J&
[ T 1T
74 25

- T . B v

a3 34 35 3 AT B 1™ 4

2Theta (LockedCoupled) WL="1.541

Figure 10.2: ET20.RAW file imported in the graphical view
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10.2

Step 2: Selecting and Computing an Area

Ik

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

1. Click Create Area in the Tool list of the Data Command panel,

click the Create Area button on the Peak /Area toolbar,

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.RAW #1 | ®
Angle (deg.) Intensity (cps)
Right | | Right [ |
Max I:I Max I:I
Fwm || NetHeight | |
Chord Mid. Scherrer evaluation
L. Breadth Crystallite Size |:|
Gavtyc. | | Use FHM ©)
— Use L. Breadth ()
Raw Area I:I K=
NetArea | | mstr. Width=0 |
| Press and select an Area | Append this Area

Figure 10.3: Create Area dialog box

2. 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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Figure 10.4: Selecting an area
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Figure 10.5: Area selected
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10.3

3. 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.RAW #1

1)
Angle (dea.) Intensity (cps)
o [z o
FYWHM Net Height
Chord Mid. |25.569 Scherrer evaluation
L. Breadth |0.181 Crystallite Size
EE s Use FWHM (5)
Area (s x deg.) Use L. Breadth ()
Raw Area K=
Net Area Instr. Width= 0 |
,_E Press and select an Area [ Append this Area |

Figure 10.6: Results of the area computation

4. 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.

Step 3: Saving

1. Click Save As on the File menu.

» The Save EVA File 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 EVA File As
@C)v| . % Bruker AXS » Tutorials » EVA » - |“f|| Search : EVA pl
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< Hide Folders save |\ |

Cancel
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Figure 10.7: Saving ET20.EVA document
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11

Steps

11.1

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.

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.

Step 1: Creating a New EVA Document and Importing

ET20.RAW, ET50.RAW and ET80.RAW

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 files data command or the Import from files button.
» The Import From Files dialog box will be displayed.

3. Search the Tutorials/EVA* directory and multi-select the ET20.RAW, ET50.RAW and
ET80.RAW files.

4. Click Open.

= The scan ET20, ET50 and ET80 will be added to the Data tree and displayed in the

graphical view of the EVA document.

* 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.

o |

File name: "ET80.raw" "ET20.raw" "ET50.raw"

&, Import from Files =
QQ [0 < Bruker AXS » Tutorisls » EVA » - [ 49 || Searcn - Eva o
Organize v New folder g - [l @

ol - BXL00.6ct i ET50.raw Y& Mioreraw

T My Favarites & Caw [ ET80.raw {ke Pbznox.rav

B Desktop {i Corundum-L.raw {& Francolite.raw [k Pehips.raw

.» Douniads 3 {i Corundum-Z.raw fi Frank.raw (L Pegmin.ar
ali[Recent Hlaces {i Corundum-2.raw [ Guild.raw (& pig.raw

. EVA & CPD-2raw & KCP.raw & Quartz.ran

| My Documents & Ceand.raw {& LaB&.brml Y& spikes.raw
0 & DD.raw i mlraw (& Th3.raw

'fa_L‘hra”ES | Description.bet & m2raw 3] Temp_C.d:
) Documents [ DTA-300LC-Scans_50-220C brml [l m3uraw (& vmLraw
J e (L Ep333raw {& Mineral_Misturebrml i Wp.raw

E‘ :;tures (& ET20.raw i Nhgno3.raw & Znoxd.raw

ideos —

+

- [Measurement files (*.brml;*.rav ']

[

Open

| |

Cancel ]

Figure 11.1: Importing the 3 scans
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Figure 11.2: ET20.RAW, ET50.RAW and ET80.RAW files imported in the graphical view

11.2  Step 2: Adding the Scans

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

E@ 2. Click Add in the Tool list of the Data Command panel
click the Add button on the Scan toolbar

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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G000

4000
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[rE
&
&

Figure 11.3: Original scans and the scan resulting from the addition
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11.3

Step 3: Saving

1. Click Save As on the File menu.

= The Save EVA File 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 EVA File As

==

r
@uv| . % Bruker AXS » Tutorials » EVA »

Organize * Mew folder

Il . 2D Frame Data

450 My Favorites
Document.eva

B Desktop
4 Downloads

m

£ Recent Places
L EVA ]

4 o Libraries
@ Documents

J’ Music

[&=| Pictures

E Videos

-
-

File name: ET_addition|

- |i’v,| | Search : EVA

B =

o

@

Type: |EVA files (*.eva)

4 Hide Folders

sve |\ J |

Cancel

Figure 11.4: Saving ET_addition.EVA document
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12 Subtracting Scans

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

The scans used are held as tutorial files, ET20.RAW and ET50.RAW, found in the Tutorial di-
rectory. 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.

12.1 Step 1: Creating a New EVA Document and Importing
ET20.RAW and ET50.RAW

1. Click New on the File menu or use the dedicated button in the toolbar.
» The EVA document is empty.
£u 2. Click the Import from files data command or the Import from files button.
» The Import From Files dialog box will be displayed.
3. Search the Tutorials/EVA* directory and multi-select the files ET20.RAW and ET50.RAW.
4. Click Open.

®» The scans ET20 and ET50 will be added to the Data tree and displayed in the
graphical view of the EVA document.

* 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:
n \ProgramData\Bruker AXS\Tutorials under Windows 7.

To access the folder with the Explorer, select Display hidden files and folders in the
Folders options.

& Import from Files ==
G\J [ < Bruker AXS » Tutorials » EVA » ~ [ 43 ][ search - eva 2]
Organize *  New folder B~ 0 @

2 [|Bx1006¢ fi ETS0.raw {i Niore.raw
't My Favorites G Ceow 1 ET80.raw [i Pbznoxray
B Desktop {& Corundum-Lraw {& Francolite.raw {& Pchips.ran
ot Downloads | 1K Corundum-2raw & Frank.raw {i Pegmin.ra
“Zl Recent Places 1 Corundum-3.5aw & Guik.raw [ Pig.raw
EVA, i CPD-2raw & kCP.raw [ Quartzraw
=/ My Documents 1 Csand.raw 1 LaB6.brml [ Spikes.raw
) ~ {EDDraw & ml.raw {E Tb3.raw
A Libraries || Description.bdt & m2raw 3| Temp_Cd
£ Documents (& DTA-300LC-Scans_50-220C.brml i m3.raw (& VL raw
o) Music 1L Ep3%3t.raw {i& Mineral Mixturebrml [ Wp.raw
[ Pictures & ET20.raw {& Nhdno3.raw & Znowd raw
[ videos . —— »
File name: “ETS0.raw’ “ET20.1aw" + | Measurement files (*brml:%.ran ~

Figure 12.1: Importing ET50.raw and ET20.raw
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Figure 12.2: ET20.RAW and ET50.RAW files imported in the graphical view

12.2  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).

[y 2. Click Subtract in the Tool list of the Data Command panel
2 —or —
click the Subtract button on the Scan toolbar

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.

| . ET20RAW
] n . Emeoraw

5000 G000
1

4000
L

Counts
3000
1

|

2000
1

B

LA AL | ™
43 44 45

i

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

Figure 12.3: 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).

[y 2. Click Subtract in the Tool list of the Data Command panel
2 —or —
click the Subtract button on the Scan toolbar

right-click (the multi-selection), and then click Tool on the context menu. Click Subtract
on the Tool submenu.

74 1164 DOC-M88-EXX201_V6_04.2021



Subtracting Scans

12.3

» 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.

3 - L J\F__JL

Figure 12.4: 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.

Step 3: Saving

1. Click Save As on the File menu.
= The Save EVA File 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 EVA File As (==
s,

@le J = Bruker AXS » Tutorials » EVA » v|¢¢| Search : EVA Pl
Organize « Mew folder B '@'

-
4.7 My Favorites — , 2D Frame Data

Bl Desktop &) Document.eva
4 Downloads

m

= Recent Places
. EVA

4 | Libraries
3 Documents
J? Music
| Pictures

E Videos

-

File name: ET_subtraction| -

Type: | EVA files (*.eva) v]

“ Hide Folders Save [\.-l [ Cancel ]

Figure 12.5: Saving ET_subtraction.EVA document
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13 Merging Scans

The following procedure describes the basic procedure for subtracting scans. It can be ap-
plied on several scans.

The scans used are held as tutorial files, Corundum-1.RAW, Corundum-2.RAW and Corun-
dum-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.

2. Merging the scans.
3. Saving the EVA document containing the scans.

13.1 Step 1: Creating a New EVA Document and Importing
Corundum-1.RAW, Corundum-2.RAW and Corundum-3.RAW

1. Click New on the File menu or use the dedicated button in the toolbar.
» The EVA document is empty.
£u 2. Click the Import from files data command or the Import from files button.
» The Import From Files dialog box will be displayed.

3. Search the Tutorials/EVA1 directory and multi-select the files Corundum-1.RAW,
Corundum-2.RAW and Corundum-3.RAW.

4. Click Open.

= The scans Corundum-1, Corundum-2 and Corundum-3 will be added to the Data tree and
displayed in the graphical view of the EVA document.

* 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:
n \ProgramData\Bruker AXS\Tutorials under Windows 7.

To access the folder with the Explorer, select Display hidden files and folders in the
Folders options.

& Import from Files ==
QQ [« Bruker AX5 » Tutorials » EVA » ~ [ 4| [ searcn - EvA 2|
Organize v New folder B~ | @

20 Frame Data | BX100.4t (i ETS0.raw
T My Favorites & Aa.raw & Coraw {i ET80.raw
B Desktop {E Alrefht.aw & Corundum-Lraw {& Francolite.raw
.» Downloads ~ [ Alrefituraw i Corundum-2.raw {& Frankoraw
& Recent Places " L Asnosollrsw  |Th Corundum-3.raw (& Guitd.raw
Eva T Assoller.raw i CPD-2.raw {i KCPraw
©| My Documents [ AUST BCraw Y Csand.raw {& LaB6.brml
~ WAUSTEBraw [ DDuraw (i L raw
& Libraries i AUST Hraw | Description.tit (& m2raw
5 Documents i Bb.raw fi DTA-300LC-Scans 50-220C.brml i m3.raw
& Music (i Behips.raw (& Ep333fraw [i Mineral_Midure,
= Pf“”'ﬁs (& BX100.raw & ET20raw [ Nhdnod.raw
[ Videos g —r— v
File name: "Corundum-Z.raw" "Corundum-Lr

Figure 13.1: Import the 3 scans
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Counts
0 1000 2000 3000 4000 5000 GODD 7000 BODO 9000 10000

N L o LUULJ[L

[ U T U T U T U T U T
20 k] 40 50 60 T0 20 0

2Theta (Coupled ThetaTwoTheta scan) WL=1.54060

Figure 13.2: Corundum-1.RAW, Corundum-2.RAW and Corundum-3 files imported in the graphical view

13.2  Step 2: Merging the Scans

10|

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
click the Merge button on the Scan Toolbar
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.
g

0 1000 2000 3000 4000 5000 G000 7OOO 8000 9000 10000

I S S T N Lﬁ . MJtL,L

T
20 0 40 50 =] 70 80
2Theta (Coupled Theta/TwoTheta scan) WL=1.54060

Figure 13.3: Original scans and the scan resulting from the merging
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13.3  Step 3: Saving

1. Click Save As on the File menu.

= The Save EVA File 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.
4, Save EVA File As (23]

—
\ )| . « Bruker AXS » Tutorials » EVA » v |*4 || Search : EVA Pl
7,

Organize = MNew folder g5 - @

450 My Favorites — .. 2D Frame Data

Ml Desktop Document.eva
&4 Downloads

m

2| Recent Places
ju EVA

4 Libraries
@ Documents

J? Music

(5] Pictures

B videos

File name: Merge_corundum| -

Type: |EVA files (*.eva) v]

Save h ] ’ Cancel ]

= Hide Folders

Figure 13.4: Saving Merge_corundum.EVA document
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14

Steps

14.1

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.

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.

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

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 files data command or the Import from files button.
» The Import From Files dialog box will be displayed.
3. Search the Tutorials/EVA* directory and multi-select the Znox1.RAW and Znox2.RAW.
4. Click Open.

®» The scans Znox1.RAW and Znox2.RAW will be added to the Data tree and displayed
in the graphical view of the EVA document.

* 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.

a Import from Files

==

L
() [« Bukeraxs » Tutoriols » VA »

Organize ¥ Mew folder

ind {ie Niore.raw
{ie Pbznox.raw
{i Pehips.raw
= {i Pegmin.raw
{& Pig.raw
i Quartz.raw
{i Spikes.raw
W & Th3.raw
|7 Temp_C.dat
E Vml.raw
E Wp.raw
{ie Znoxd raw

<

b Znox2.raw
-~ My Favorites L

Ml Desktop

& Downloads

| Recent Places
. EVA

| My Documents

4 Libraries
3 Documents
J‘r Music
[=| Pictures
B Videos

File name: "ZnoxZ.raw" "Znoxd .raw”

+ [ 49 || search - Eva 2|

#- 0O @

1 3

- [Measurementfile; (*.brml*.raw ']

[ Open ] [ Cancel ]

Figure 14.1: Importing the scans
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Counts
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Figure 14.2: Znox1.RAW (in red) and Znox2.RAW (in black) files imported in the graphical view

14.2  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.

2. Right-click the Znox2 scan.
3. The related context menu is displayed.

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

®» The scans are normalized on the maximum of the Znox2 scan.

CPs

5000 G000 7000 BODO 9000 10000 11000
1

1000 2000 3000 4000

1]
|

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

Figure 14.3: Original scans and the scan resulting from normalizing
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14.3  Step 3: Saving

1. Click Save As on the File menu.
= The Save EVA File 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 EVA File As (=)

—
@Uv| |« Bruker AX5 » Tutorials » EVA » - | &,H Search : EVA o]

Organize * Mew folder 3E - @

-
450 My Favorites = .1 2D Frame Data
Bl Desktop Document.eva
4. Downloads E

=] Recent Places

. EVA

4 | o Libraries
@ Documents

‘J? Music

[E=5] Pictures

B Videos

File name:  Znox

Type: | EVA files (*.eva) v]

! Hide Folders [ Save l\]’ Cancel ]

Figure 14.4: Saving Znox.EVA document
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15

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
1. Creating a new EVA document and importing m2.RAW.
2. Computing the crystallinity.
3. Checking the calculation.
4. Saving the EVA document containing the scans.
15.1 Step 1: Creating a New EVA Document and Importing m2.RAW
@ 1. Click New on the File menu or use the dedicated button in the toolbar.
» The EVA document is empty.
[A 2. Click the Import from files data command or the Import from files button.
]

» The Import From Files dialog box will be displayed.
3. Search the Tutorials/EVA* directory and select the m2.RAW file.

4. Click Open. The scan m2 will be added to the Data tree and displayed in the graphical
view of the EVA document.

* 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.

a Import from Files @I
Y 3 - T
uu | . < Bruker AXS » Tutorials » EVA » = | +y | | Search : EVA L |
Organize = Mew folder CERR S| @'
[ BXL00.6¢ (& ETS0.raw {& Niore.raw
T My Favorites & Coraw (& ET80.raw & Pbznoxra
B Desktop [& Corundum-L.raw {& Francolite.raw [i Pchips.rav
‘,g, Downloads L [& Corundum-Z.raw (& Frank.raw & Pegmin.ra
aliRecentBlaces [i Corundum-3.raw i Guild.raw i Pig.raw
i EVA [i CPD-2.raw i KCP.raw & Quartz.rav
“| My Documents [& Csand.raw (& LaB6.brm [ Spikes.ran
o m E DD.raw E ml.raw E Th3.raw
ﬁ_Llhranes || Description.bet (i m2.raw |7 Temp_C.d
3‘ Documents [i DTA-300LC-Scans_50-220Cbrml i m3.raw (& vmlraw
J- Muslc E Ep333fraw E Mineral_Mixture.brml E Wp.raw
= PfCtU’ES [& ET20.raw i Mhano3.raw & Znowd.raw
E Videos ~ g —w ’
File name: "Znox2.raw” "Znoxl.raw” - [Measuremantf\les (*.brml;*.raw V]
[ Open ] i Cancel ]

Figure 15.1: Importing m2.raw
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Figure 15.2: m2 file imported in the graphical view

15.2  Step 2: Computing the Crystallinity

> Make certain the m2 scan is selected in the data tree.
1. Adjust the background. To do so:
2. Click Background in the Tool list of the Data Command panel

A
click the Background button on the Scan toolbar

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.
3. Adjust the background curvature as shown below.

anon

2500
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N N N N I |
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2Theta (Coupled ThetaTwoTheta scan) WL=1.54060

Figure 15.3: Background adjusted



Computing the Crystallinity

4.

Select the Compute Crystallinity check box in the Scan Property table

= The crystallinity percentage is automatically computed and given below in the table.

Lrystallinity -

Compute Crystalli [«

Cristallinity - From 2,000

Cristallinity -To 56,700
39,8 %o
60,2 %
2878
1145

15.3  Step 3: Checking the Results

You can check the results by computing the global area “manually”.
> Make certain the m2 scan is selected in the data tree.

—
[ %

|’

1.

Click Background in the Tool list of the Data Command panel

click the Background button on the Scan toolbar

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 [ 73] to know how to operate.
® |t 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:

. Click Create Area in the Tool list of the Data Command panel

click the Create Area button on the Peak / Area toolbar
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.

. 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.
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Create Area m2.EAW #3 | X
Angle (deg.) Intensity {cps)
Left Angle |2.000 Left Int.
Right Angle Right Int.
Obs. Max |28.412 Gross Int.
FWHM [6.131 Net Height
Cherd Mid, |25.448 —
I Breadth |3.566 Crystalite Size

Gravity C. |27.176 Use FWHM @

Use I. Breadth ()

Area (cps x deg.)
Raw Area 2378 K=|1

Met Area (2982 Instr, Width =

Wl {cllul

1

Press and select an Area ( Append this Area

8. You can check if this value is equal to the global area value given automatically by the

program which is 2878 cps x deg.

9. 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.

10.From this you can finally compute the crystallinity using the following formulas:

(slobal area - Heduced area

YeAmorphous= Giobal area * 100

% Crystallinity=100 - %Amorphous

15.4  Step 4: Saving

1. Click Save As on the File menu.
= The Save EVA File 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 EVA File As
@7@4 ) « Bruker AXS » Tutorials » EVA » ~ [ 43 ][ Search - Eva o
Organize »  New folder - @

45t My Favorites “ | 2D Frame Data

B Desktop Document.eva
i Downloads
% Recent Places
| EVA
4 [ Libraries
|| Documents
& Music
] Pictures
B videos

File name: m2 -

Type: [EVA files (n.eva) -]

Figure 15.4: Saving m2.EVA document
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16 Simulating a Slit Mode

A reference database is required to perform a Search/Match operation.
This tutorial was prepared using PDF 4+ 2016 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 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

Creating a new EVA document and importing LaB6.BRML.
Performing the Search/Match operation.

Simulating a slit mode.

Saving the EVA document containing the scans.

oo Dd -

16.1 Step 1: Creating a New EVA Document and Importing
LaB6.BRML

1. Click New on the File menu or use the dedicated button in the toolbar.
» The EVA document is empty.
;ﬁu 2. Click the Import from files data command or the Import from files button.
» The Import From Files dialog box will be displayed.
3. Search the Tutorials/EVA* directory and select the LaB6.BRML file.
4. Click Open.

» The scan LaB6 will be added to the Data tree and displayed in the graphical view of
the EVA document.

* 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:
n \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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16.2

a Import from Files @
OQ [} « Bruker AXS » Tutorials » EVA » ~ | 43 || search : v o]
Organize « Mew folder i - |0 '@'

. |- & Ccraw [i Francolite.raw {i Pegmin.rav
T My Favorites {& Corundum-1.raw [k Frank.raw (& Pig.raw
B Desktop [k Corundum-2.raw [i Guikd.raw i Quartzraw
‘,g, Downloads : (& Corundum-3.raw [k KCP.raw {i Spikes.raw
= Recent Places E CPD-2.raw ‘I LaB&.brml E Th3.raw
e VA {& Csand.raw (i ml.raw (2] Temp_C.da
| My Documents (& DD.raw & m2raw {i Vml.raw
) o m || Description.bd E m3.raw EWP-VEW
i Libraries {& DTA-300LC-Scans_50-220C.brml  [i Mineral_Mixturebrml i Znoxdraw
J" DUCL.'mE”tS [k Ep333f.raw & Nh4no3.raw i Znox2.raw
fJ' MUNC [k ET20.raw [k Niore.raw
=l P?ctures {5 ET50.raw [k Pbznoxraw
B Videos - [k ET80.raw [k Pchips.raw
. 1 ] ¢
File name: LaB6.brml - ’Measurementfiles (*.brml*.raw v]
[ Open l ’ Cancel ]

Figure 16.1: Importing LaB6.brml|
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2Theta (Coupled Theta/TwoTheta scan) WL=1.79026

Figure 16.2: LaBé6 file imported in the graphical view

Step 2: Performing the Search/Match Operation

> Make certain the LaB6 scan is selected in the data tree.
1. Keep the default search parameters and run a search.
®» Here are the results obtained:
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Scans| Search List |DB View |

= Match % | Source | D | Name | Quality | Status | Farmula
=] 2 0] _ PLU2016 PDF 04-005-3486 Boron Lanthanum Samarium [ Prototyping r\_@ Primary La0.56 5m0.44B5.9 "=|
| 30 0] _ PLU2016 PDF 04-005-7133 Boron Lanthanum Samarium [ Prototyping IE Primary La0.59 Sm0.41B6 FF-'
=] 30 0] _ PLU2016 PDF 04-005-9344 Boron Lanthanum Samarium [ Prototyping r\_@ Primary La0.55m0.5B6
l 29 0] _ PLU2016 PDF 00-058-0337 Boron Lanthanum Samarium {3 Star (%) IE Primary B& La0.6 5m0.4
| 24 0] _ PLU2016 PDF 00-040-1310 Boron Europium Carbide 5 Calculated r\_@ Primary B5.80 C0.20 Eu
| 24 0| _ PLU2016 PDF 04-005-7137 Boron Cerium Lanthanurm [ Prototyping IE Primary La0.59 Ce0.41B6
=] 30 a . PLU2016 PDF 04-005-9736 Boron Lanthanum Tungsten [ Prototyping r\_@ Primary La0.5W0.5B6
1] PLU2016 PODF 00-057-0823 Potassium Bismuth Zirconium . {3 Star (%) IE Primary K0.5Bi0.5 Zr O3

- PLU2016 | PDF 00-059-0332 | Lanthanum Beride

0 PLU2016 PDF 00-058-0533 Barium Indium Lanthanum Yt.. [@ Primary La0.6 Bad.4In0.3 ¥l

- t@ star (%)
28 2 PLU2016 PDF 04-010-2753 Cesium Lithium Molybdahe [ Prototyping @ Primary CsLi (Mo 04)
| e P

== E ——emm —_ — P

[v] Group Duplicates E-] I .E7|. B o X @ x

@ &

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

3. Mark this pattern by selecting the corresponding check box. The pattern is displayed in
the graphical view and added to the data tree.

4. Adjust the Y-scale on the strongest peak: press the Ctrl key and point to the pattern stick
corresponding to the strongest peak. Adjust it to the peak height.

3000
I

2000
1

Counts

1000
I

W, e

T T T T T T T T
2 a 0 0 &

2Theta (Coupled Theta/TwoTheta scan) WL=1.79028

Figure 16.3: Zoom on the scan and the pattern (26=20° to 60°)

Step 3: Simulating a Slit Mode

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

» In the Scan Property Table, change the Simul. Slit Mode property from Variable to
Fixed.

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

3000
I

2000
1

Counts

1000
1

N N

20 0 40 ] 50
2Theta (Coupled Theta/TwoTheta scan) WL=1.79028

Figure 16.4: Zoom on the scan and the pattern (26=20° to 60°)
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16.4

Step 4: Saving

1. Click Save As on the File menu.

» The Save EVA File 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 EVA File As

@(j)v| <« Bruker AXS » Tutorials » EVA » - | g || Search : EVA P|
Organize « Mew folder HE - @

450 My Favorites E .. 2D Frame Data

Pl Desktop Document.eva
& Downloads

m

=] Recent Places

. EVA

4 [ 5 Libraries
@ Documents

J1 Music

[ Pictures

E Videos

File name: LaBé|

-

Type: [EVA files (".eva)

)

“ Hide Folders

I

save 1| |

Cancel ]

Figure 16.5: Saving LaB6.EVA document

92 /164

DOC-M88-EXX201_V6_04.2021



Performing the Semi-Quantitative Phase-Analysis and Comparing with a Chemical Analysis

17 Performing the Semi-Quantitative
Phase-Analysis and Comparing
with a Chemical Analysis

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

This tutorial was prepared using PDF 4+ 2016 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 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

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
Saving.

ISARE ol < A

171 Step 1: Creating a New EVA Document and Importing
BX100.RAW

m 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 files data command or the Import from files button.
» The Import From Files dialog box will be displayed.

3. Search the Tutorials/EVA* directory and select the BX100.RAW file.

4. Click Open.

» The scan BX100 will be added to the Data tree and displayed in the graphical view of
the EVA document.

* 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:
n \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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& Import from Files

=l

s
i pu | J <« Bruker AXS » Tutorials » EVA »

Organize = Mew folder
= ) 2D Frame Data
W My Favorites EA
a.raw
Deskt
B Deskiop [k Alrefht.raw
4. Downloads (L Alreflt.raw

m

1= Recent Places
. EVA
| My Documents

[k Asnosoll.raw
[k Assoller.raw

[k AUST_BC.raw
[k AUST_EE.raw

ﬁD!_I kl;r::j:n ents E AUST_H.raw
& Music {& Bbraw
[E] Pictures M
R videos I%
v ]

File name: Bx100.raw

- | 3 | | Search : EVA

\=| BX100.bet

i Coraw

[k Corundum-1.raw
& Corundum-2.raw
[k Corundum-3.raw
i CPD-2.raw

[k Csand.raw

EDD.raw

|| Description.txt

{& DTA-300LC-Scans_50-220C.brml

{h Ep333firaw
i ET20.raw

i@ - |0 @

2|

[k ET50.raw
(ke ET80.raw
[k Francolite.raw
{& Frank.raw
[k Guild.raw
i KCP.raw
[k LaB6.brml
Eml.raw
[k m2.raw
i m3.raw
[k Mineral_Mixtur
ENh4n03.raw
¢

- ’Measurement files (*.brml*.ran v]

[

Cancel ]

Figure 17.1: Importing BX100.raw
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2Theta (Coupled ThetaTwoTheta scan) WL=1.54060

Figure 17.2: BX100.RAW imported in the graphical view
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17.2  Step 2: Performing the Search/Match Operation

Before the semi-quantitative phase analysis, all phases must be identified. We will choose
patterns with I/lcor values and which belong to a structure database as their l/Icor values are
more reliable.

Here, we will describe briefly the search/match operation. For more details about how to pro-
ceed see the tutorial chapter Performing a Search/Match Operation [+ 3] or the EVA Manual.

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

Scans| Search List | DB View |

I/ICor | Quality

34, PDF 00-021-1307 ]
| O 2|[25,08 % [26 0 PLU2016 PDF 04-002-2984 Vanadium Iron Oxide 2,62 ([ Prototyping  [@ Primary W Fe 03 Fl
| 0 & 3|P550% 27 3 PLU2016 PDF 04-010-7290 Titanium Nickel Oxide 2,6 €9 star (9 [@ Primary TiNiO3
=] O 4 % 25 1 PLU2016 PDF 04-009-6569 Titanium Iron Oxide 2,53 (0 Indexed @ Primary Ti0.228 Fel.698 O3
| O 5|B2s5,2d9 % 27 | PLU2016 PDF 04-009-5898 Titanium Iron Oxide 2,58 @ Blank [@ Primary TiD.22Fe1.78 03
e O s |J25.09 % [27 F] PLU2016 PDF 01-073-8433 o-Fel.B5H0.4503,Hem... 2,9 €3 Star (%) [@ Primary Fel.85H0.4503
| O 7|F2870 % 27 1] PLU2016 PDF 04-017-9544 Manganese Iron Oxide 2,81 (@ Prototyping  [@ Primary Mn0.2Fel.8 03
=] O [+] 3 m % |25 1 PLU2015 PDF 04-006-6579 Iron Oxide 3,04 (0 Indexed @ Primary Fe2 03
| [ @ o|f=25* 2 | PLU2016 PDF 01-077-9924 Hematite, syn 3,17 €9 star (9 [@ Primary Fe1.9203
=] O 10 ﬁ %% 26 e PLU2016 PDF 04-006-5322 Iron Aluminum Oxide 2,6 ([P Prototyping @ Primary Fel.78Al0.22 03
| O 11|f2z40 % 27 | PLU2016 PDF 01-088-0434 Iron Tin Oxide 2,43 €9 star (9 [@ Primary Fel.7275n0.205 03
=] O 14 @h %% |26 3 PLU2016 PDF 04-011-9587 Manganese Iron Oxide 3,27 (0 Indexed @ Primary Mn0.176 Fel.824 03
=] O 15 El %% 26 e PLU2016 PDF 04-018-3870 Iron Neodymium Oxide 3,37 ﬁa Star (%) @ Primary Md0.1Fel.9 03
O 16 |I21,8+ % [B5 1 PLU2016 PDF 04-018-8871 Iron Neodymium Oxide 3,95 €3 star (9 [@ Primary Nd0.3Fe1.703 ol
i 3 i)
[v| Group Duplicates ._E‘] J ._Eﬂ J B = X @ LA I_"D J I

2. Boehmite and Iron Oxide can be easily identified. Nevertheless, the first Boehmite
candidate has no I/Icor value. We select another candidate, the Boehmite pattern PDF
01-074-6248. Moreover, the search results show several types of iron oxide, we select
pure iron oxide and mark the pattern PDF 04-006-6579.

2800

Counts
1500 2000 2500
N T T N T I N Y T |

1000

500

o

2Theta (Coupled ThetaTwoTheta scan) WL=1.54060

Figure 17.3: Boehmite pattern in red and Iron Oxide pattern in blue

3. Remove the already explained regions by preparing a residual scan using the Auto
Residue. See Performing a Search/Match Operation [ 3] | Step 4: Preparing the
Residual Scan [+ 7] to know to do.

4. Another run on the residual scan makes it possible to identify Kaolinite-1A. In the first
candidates, no pattern has an I/Icor value. We will group candidates by columns to find
one.
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5. Right-click a column header to show the related contextual menu.

%l Sort Ascending

%l Sort Descending

= Group By This Column

B Show Group By Box
Hide This Celumn

5] Column Chooser

il Best Fit
Best Fit (all columns)

6. Click the Show Group By Box command to display the grouping area above the table.

Scans| Search List |

Drag a column header here to group by that column
@ | |Fom |Match | % Souce DD | /iCor  Name | Quality |Status | Formula
& O 1 [i5 1. PLU2016 PDF 00-029-1488 Nacrite-1Md @ Blank [@ Primary A25205(0H)4 |
e O 2 B o/ . P06 PDF00-058-2002 Dickite-2M1 ' Indexed [@ Primary Al25205(0H)4 i
e O 3|l%830% [16 2 . PLU2016 PDF 00-035-1996 Nickel terpyridine cyanate hy... @) Blank [@ Primary C17H11N5NiO2-H2C
w O 4 % 7 0/ . PLU2016 PDF00-022-0266 Erbium Acetate @ Low precision [@ Primary Er (C2H302)3
w O s|F8497% 12 0| .  PLU2016 PDF 00-013-0375 Halloysite-7 anstrom @) Low precision [ Deleted Al25205(0H)4
w O s|l3367% B 1 . PLU2016 PDF 00-053-2006 Kaolinite-1Ad © Blank [@ Primary Al25i205(0H)4
w O 7|l3275% 6 0| . PLU016 PDFO04-007-8613 8,07 Copoer Hydride P Prototyping  [@ Primary CuH
| O s|[3200% [13 |8 . PLU2016 PDF 00-051-1940 (2,3)(9, 10)-Dibenzo-6,13-di(... (1 Indexed [@ Primary C40 H34 N4 Ni 02
| O 9|f3197% B 0|, PLUDIS PDF 00-029-1487 Halloysite-7A € star (9 [@ Primary 25205 (0OH)4
| O w|fB18s% 15 B | PLU0IE PDF 00-058-2004 Kaclinite-1A 1) Indexed [@ Primary A25i205(0OH)4
| O 11|f80,ho% & 0| | PLU2016 PDFO01-077-9790 22,85 Platinum Nitride ) Hypothetical [@ Primary PN
| O 12|f28Bs% 15 1 PLU016 PDF 00-058-1704 4,5-epoxy-14-hydroxy-3me... &) Low precsion [@ Primary C18H2INO4-HCI 7
| J I

7. Drag first the Name column header and then the I/ICor column to the grouping area.

» Candidates will be grouped first by Name and then by I/ICor value.

Scans,| Search List | DB View |

Name 0

e ey
™ @ = IFOM |Match | % Sowce ID | Quality |Status  Formula | Organic | Inorg
| |+ Name: Iron Yttrium Phosphide ’\:l
| |+ Hame: Iron(III) triformate (carbon dioxide) hydrate | Iron Carbon Oxide Formate Hydrate
] |+ Hame: Jianshuiite
| E Hame: Kaolinite-1A
] |+ 1/ICor:
D 2
™ O 49|E8,83% . PLU2016 PDF 04-010-4800 (0 Indexed [@ Primary Al25i205(0H)4 I
] |+ Hame: Kaolinite-1Ad
] |+ Hame: Kaolinite-montmorillonite
sl |+ Hame: Kornelite, syn
sl |+ Name: Lanthanum Bromide Hydroxide Hydrate V]
[t < I | |i|

8. Look for Kaolinite patterns with an I/ICor value. Thre is one: pattern PDF 01-010-4800.
Select the corresponding check box.

To terminate the grouping, right click I/lcor in the grouping area, and select Ungroup from
the contextual menu. Repeat the operation for Name.
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2100 1 POF 01-074-6245 Al 0106 ( O H )0.94 Boehmite
E 1 POF 04-008-5579 Fe2 O3 Iron Cixide
1200 1 POF 04-010-4300 AI12 5i2 05 [ O H )4 Kaolinie-1 4
IEDO:_
= 3
S 1zm]
o .|
(8] =
2003

T
10

2Theta (Coupled TwoTheta/Theta) WL=1,54060

Figure 17.4: Boehmite pattern in red, Iron Oxide pattern in blue and Kaolinite-1A pattern in green.

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:

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

2. Click Import XRF Results in the Data Command panel
Right-click the scan, then click Import XRF Results on the context menu.

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

» The results of the chemical analysis will be displayed in the element list in the data
tree next to the SQD results.

I Data | Description [ [
= | | 2Theta 1 Scan ~
BN 5 100.raw £1 (Coupled TwoTheta/Theta)

[ | Element List #1 & Elements
| | HI[1-Hydrogen  5QD=1,3 % - ¥RF=n.a.
(1] O8] -Oxygen  5QD=49,8 % - XRF=42,3 %
(1] & [13] - Aluminum  5QD=32,2 % - XRF =32,5 %
[ si [24] - siicon SQD=4,4 % - XRF=3,9 %
[1] 7i[22] - Titanium ~ 5QD=-¥RF=1,6 %
(1] Fe [26] - Iron SQD=12,3 % - XRF=18,3 %
=+ | | PatternList #1 3 Patterns
~-[w|[1 | PDF 01-074-6248 Al D1.06 (O H )0.94 Boehmite
~[w| [V PDF 04-006-6579  Fe2 03 Iron Oxide
~[w] 1| PDF D4-010-4800  AI25i2 05 (O H )4 Kaolinite-14

v

Figure 17.5: The chemical analysis indicates that the sample contains titanium.

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

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

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

3. Another run using this new chemical filter makes it then possible to identify Anatase (PDF
04-014-0491).
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Secans Search list |DB View|

= @ | II\"Iatd'1 % IE‘.ouroe II.D II,|fICor IQuaIity II*.Iame Ismms Formula
= O 1] PLU2016 PDF 00-055-1838 ﬂa Star (¥) Barium titanium oxide metho. .. @ Primary C25H82Ba2 026 Ti4 - C ’\:l
=] O 4 0 PLU2016 PDF 04-004-9157 5,59 (0 Indexed Aluminum Titanium @ Primary Ti0.7 Al0.3 -|
w O B o PLU2016 PDF 00-031-0681 &) Low predsion Lead Chromium Titanium Oxide @ Primary Pb Cr2.37i2.309
w O 4 - 7 1 PLU2016 PDF 04-015-2318 5,08 () Indexed Chromium Titanium Oxide [@ Primary Ti0.96 Cr0.0401.98
[ 5 - 7 1 PLU2016 PDF 01-075-7111 5,08 @ Blank Chromium Titanium Oxide IE Primary (Ti0.96 Cr0.04) 02
S L e s S
sl ] 1 PLU2016 PDF 00-040-0162 & Low predsion  Copper Titanium Hydrogen P.. @ Primary TiHCu0.5 (P 04)2 2.5
w O s |fiE 74 B i| . PLU2016 PDF 00-004-0477 1 Indexed Anatase, syn [ Deleted TO2
w O o (B34 @ 0| . PLU2015 PDF01-080-4404 6,71 (0 Indexed Iron Titanium Vanadiom [@ Primary TiD.626 FeD.233 V0. 141
w O 10 |JE854% B |8 PLU2016 PDF 04-011-3526 1,91 (0 Indexed Sodium Titanium Oxide [@ Primary Na0.57TizO4
w O 11 (8,51 % B ] PLU2016 PDF 03-065-8557 5,75 &) Blank Aluminum Titanium [@ Primary AlsTi1s 7
E 4
21003 _
3 1 PDF 01-074-5248 A O1.06 ( O H )0.94 Boehmite
E 1 PDF 04-006-5579 Fe2 O3 Iron Oxide
Eig I PDF 04-010-4800 AI2 Si2 OS5 ( O H )4 Kaolinite-12
3 I PDF 04-014-0451 Ce0.01 Ti0.99 O2 Anatase, syn
1500
= 3
S 12003
o 4
(8] 3
g
o3
E et )
= s I, IR |} lh . I
T T T T T T T T T T T T T T
10 20 k) 40 60 T0
2Theta (Coupled TwoThetaTheta) WL=1,54060

Figure 17.6: Boehmite pattern in red, Iron Oxide pattern in blue, Kaolinite-1A pattern in green and
Anatase pattern in pink.

17.3  Step 3: Performing the Semi-Quantitative Phase Analysis

Once all the phases have been identified, the semi-quantitative analysis can be performed
The first phase identified in the list is Boehmite.

1. 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.

2. 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.

1500 2000
1

Counts
1000

11 12 13 14 15 18 17
2Theta (Coupled ThetaTwoTheta scan) WL=1.54060

Figure 17.7: Zoom on the peaks (26=38° to 48°)
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[

17.4

3. Proceed the same way for the other phases.

4. Select the BX100 scan either in the data tree or in the 1D view.

5. Click Pattern Column View in the Create list of the Data Command panel
click the Pattern Column View button on the Create View toolbar.
right-click and then click Create. Click Pattern Column View on the submenu.

®» The phases’ concentrations are listed in the S-Q column of the pattern column view.

[ 10 View Ed| B Pattern Column View E3)

= Pattern # I Compound Name I Formula I Quality I ¥-Scale I Ifc OB [ IIc User [ 50 I Concentration Level
ILI POF 01-074-6248  Bochmite Al01.06 (OH)D.54 Indexed 99,41% 2,280 0,000 &68,7 % Major

= POF 04-006-6579  Iron Oxide Fe2 03 Indexed 31,99 % 3,040 0,000 16,1% Major

| PDF 04-010-4800  Kaolinite-1A Al25i205{0H)4 Indexed 9,36 % 0,980 0,000 14,6 % Major

.| PDF04-014-0491  Anatase, syn €e0.017Ti0.99 02 Indexed 8,58 % 5,130 0,000 2,6 % Minor

[ET] £ | (i)

Figure 17.8: Semi-quantitative analysis results in the Pattern Column view

To display the results as a pie or bar chart:

1. Select the pattern list in the data tree.

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

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

| B 10 view 3| [ Pattern Column view (3 EPattern Chart View E3|

5-Q

[POF 01-074-5248 = 65.7 %

[FDF 04-014-0481 =28 %|

[PDF 04-010-4800 = 14,6 % |

[POF 04-006-8579 = 18,1 %

Figure 17.9: Semi-quantitative analysis results as a pie chart

Step 4: Saving

1. Click Save As on the File menu.
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= The Save EVA File 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 EVA File As
- | 3 | | Search : EVA pe |

%v| . % Bruker AX5 » Tutorials » EVA »
He @

Organize v Mew folder

. 2D Frame Data

4.0 My Favorites
a Document.eva

B Desktop
4 Downloads

m

:
=, Recent Places

[ Eva

4 - Libraries
@ Documents

Jﬂ Music

[ Pictures

B Videos

-
-

File name: B)Clﬂﬂl
Type: | EVA files (".eva) -

Save N | [ Cancel |

4 Hide Folders

Figure 17.10: Saving BX100.EVA document
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18 Using the d Multiplied By Tool

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

This tutorial was prepared using PDF 4+ 2016 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 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 cal-
cite. 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

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

Using the d Multiplied By Tool.

Saving.

Pobd =

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

1. Click New on the File menu or use the dedicated button in the toolbar.
» The EVA document is empty.
£*.u 2. Click the Import from files data command or the Import from files button.
» The Import From Files dialog box will be displayed.
1. Search the Tutorials/EVA* directory and select the Csand.RAW file.

2. Click Open. The scan Csand.RAW will be added to the Data tree and displayed in the
graphical view of the EVA document.

* 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:
n \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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% Import from Files @

—
OLJ | || « Bruker AXS » Tutorials » EVA » * | #2 || search : Eva P
Organize « Mew folder 2~ 0 @

_  Jl2DFrameData || BX100.0¢ i ET50.raw
- My Favorites & Aaraw L Ceraw [k ETEO.raw
B Desktop (i Alrefht.raw {4 Corundum-1.raw [k Francolite.raw
. Downloads (K Alrefit.raw [& Corundum-Z.raw {& Frank.raw
) e e [ Asnosoll.raw & Corundum-3.raw [ Guild.raw
- BiA (i Assoller.raw {i CPD-2.raw T KCPuraw
| My Documents \& AUST BC.raw |m| {i LaB&.brml
o L AUSTEBraw (L DDraw i m.raw
Gl Libraries (i AUST_H.raw || Description. b i m2raw
E Documents & Bb.raw {& DTA-300LC-Scans 50-220C.brml [l m3.raw
J’ Musm {i Bchips.raw [i Ep333firaw {i Mineral_Mixtur
=l F’!Ct'-'“‘-i {i BX100.raw [ ET20.raw {i Nhdno.raw
B videos S P—— 3
File name: Csand.raw - ’Measurementﬁles (*.brml;*.raw ']
[ Open J [ Cancel ]

Figure 18.1: Importing Csand.raw
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1500.

Counts

1200.

2Theta (Coupled TwoThetaTheta) WL=1.54060

Figure 18.2: Csand scan imported in the graphical view
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18.2  Step 2: Performing the Search/Match Operation

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

Scans| Search List |DB View |

| PDF 00-001-0528

| O @ 2|l 0k B8 4 Puaois PDF 04-013-9516 0,33 €3 Star (%) Aragonite [@ Primar )
w O 7|fih27% B 1] _ PLU2016  PDF 00-036-1148 1 Indexed Iridium Silicon [@ Primar
| O 8|libs3w B8 3 _ Pwis PDF 01-080-3277 3,15 {3} Hypothetical Caldite, syn [@ Primar
™ O o|fd1,71% @ 0] _ PLU2016  PDF04-016-4798 30,71 (0 Indexed Therium Uranium Telluride [@ Primar
| [ @ w|fs7w i 3 P2 PDF 00-043-0597 €9 star (9) Calcite, magnesian [@ Primar
| [ @ 11|fhosss% @8 3 _ PLU016  PDF04014-6291 545 (1) Indexed peravskite group | Cobalt Str... [@ Primar
w O 12|[ho,84% @@ 0 _ PLU016  PDF 04-005-3806 11,16 (0 Indexed Titanium Niobium Carbide [@ Primar
| O 13|[hogo% @@ 4] | PLU201E  PDFO1-075-5492 9,25 €3 Star (7) Neodymium Strontium Cobalt... [@ Primar
w O 14|[ho,57% @@ 0 _ PLU016  PDF 010828288 6,25 () Hypothetical Iron Nickel [@ Primar
w O 15\[ho,57% B 0| _ PLU0I6  PDF 00-013-0745 @ Blark Lutetium Telluride (@ Primar
e O 15|lho,50% A0 o] _ PLU2016  PDF 040196237 12,17 ([ Indexed Chromium Nicbium Carbide [ Primar
| O 17|[ho,47% @ o _  PLU20IE PDF 04-002-2765 2,3 ([ Prototyping  Europium Aluminum Nitride ©... [@ Primar 7
£ FE | )

2. Aragonite can be easily identified. We select pattern PDF 04-013-9616.

Scans| Search List | DB View |
™ @ | 0 |Match | % | Source |D | LiCor | Quality | Name |Status I
w O PLU2016  PDF 00-001-0528 @ Blank Aragonite [ Delete ~|
| PLU016  PDF04-013-9616 0,33 €3 Star (%) Aragonite [i@ Primar |
=] PLU201S PDF 00-036-1143 0 Indexed Iridium Silican [@ Primar
™ PLU2016  PDF01-080-3277 3,15 {E) Hypothetical Caldite, syn [@ Primar

PLU201E PDF 04-015-4799 30,71 (0 Indexed Thorium Uranium Telluride r\_@ Primar

=] PDF 04-014-6291 5,45 ([0 Indexed . r\_@ Primar
= PDF 04-005-3806 11,16 (0 Indexed Titanium Miobium Carbide [@ Primar
| PDF 01-075-5432 9,25 €3 Star (%) Neodymium Strontium Cobalt... [@ Primar
| PDF 01-082-8288 6,25 {3 Hypothetical Iron Nickel [@ Primar
| PDF 00-019-0745 @ Blark Lutetium Telluride [@ Primar
= PDF 04-019-6237 12,17 ([0 Indexed Chromium Miobium Carbide F@ Primar
| PDF 04-002-2755 2,3 ([® Prototyping  Europium Aluminum Mitride O... r\_@ Primar V:I
(E EE J ]

3. Going down in the list, we can find the Magnesian Calcite (PDF 00-043-0697).

2600
1 FOF 00.045.068% (oo W2 € 3 cmtots, enesian
&

g

&

i ml.l.%l.l.l.

o

2Theta (Coupled TwoThetaTheta) WiL=1 54060

Figure 18.3: Aragonite pattern in red and Magnesian calcite in blue
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18.3  Step 3: Using the d Multiplied By Tool

. 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.

=W N -~

||d—) . Click d x by in the Data Command panel
(i —or—

click the d x by command on the Pattern toolbar

right-click the pattern, then click d x by on the context menu.

» The d x by dialog box will be displayed.

2. 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.

d x by PDF 00-005-0586

=
2
=
37

] - [1.05 Max | Default |

= : = =r
27 :
=3 : dMultipied By | smes| | mbsm|
1 : |SE5) | S5
= 1 : )

= _

g E__ Replace | | Append

600
P I |

400
|

200
|

o
|

LA N N L D L A B0 L I ] N A St WAL LA ML |
287 288 288 28 281 282 283 284 285 286 297 298 299 30 304 302 303 304 05 06 30T IDE 309
2Theta (Coupled ThetaTwoTheta scan) WL=1.54060

Figure 18.4: 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 ex-
planation 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 Cal-
cite pattern having the stronger peaks, and of 0.996 for the second pattern as shown in the
figure below.

g

&

E

g

g

g

IR SRR VAR AR NP SRR MR MR " N

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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18.4  Step 4: Saving

1. Click Save As on the File menu.
= The Save EVA File 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 EVA File As (23]

@Ovl . < Bruker AXS » Tutorials » EVA » v|¢¢|| Search : EVA P|
Organize + New folder HE - @

»>

4.0 My Faverites — ) 2D Frame Data

Bl Desktop Document.eva
& Downloads

m

| Recent Places
, EVA

4 | Libraries
@ Documents
J’ Music
[ Pictures

B Videos

-
- .

File name:  Csand_dxBy| -

Type: ’EW-\ files (*.eva) v]

= Hide Folders | save n| | concel |

Figure 18.5: Saving Csand_dxBy.EVA document
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19 Using the Tune Cell Tool

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

This tutorial was prepared using PDF 4+ 2016 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 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 Ca10(PO4)6F2 is that P is partly replaced by C.

The replacement of P5+ (ionic radius 0.35) by the smaller C4+ (0.16) is expressed by defor-
mation of the PO4-tetraeder, with shorter P-O-distances and the reduction of ao cell parame-
ter (X-Ray Powder Diffraction Study of Francolite by the Rietveld Method, B. Perdikatsis, Ma-
terials Science Forum Vols. 79-82 (1991), pp. 809-814.).

Steps

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

Performing the Tune cell operation.

PooDbd -

Saving.

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

1. Click New on the File menu or use the dedicated button in the toolbar.
» The EVA document is empty.
£‘u 2. Click the Import from files data command or the Import from files button.
» The Import From Files dialog box will be displayed.
3. Search the Tutorials/EVA* directory and select the Francolite. RAW file.
4. Click Open.

5. The scan Francolite will be added to the Data tree and displayed in the graphical view of
the EVA document.

* 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:
n \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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4 I

File name:  Francolite.raw

% Impaort from Files @
s
OKJ [ 10 « BrukerAXS » Tutorials » EVA » ~ [ 43| | search :eva o
Organize + Mew folder ¥ o« [0 @
T My Favorites = & coraw |{i Francolite.raw | i Pegmin.
B Desktop E Corundum-1.raw E Frank.raw E Pig.raw
B Downloads ECorundum-Z.raw EGU\M.raw EQuar‘Iz.r;
| Recent Places E ECorundum-B.raw EKCP.raw ESpikes.rE
“I‘ A & CPD-2.raw {& LaB6.brml & Tb3.raw
T ECsand.raw Eml.raw |2 Temp_C
B & DD.raw i m2.raw i Vml.raw
— e o || Description et E m3.raw E Wp.raw
ﬁémm”es {& DTA-300LC-Scans_50-220C.brml  [he Mineral_Mixturebrml [ Znoxl.ra
J’ Edouc::nents E Ep333f.raw E Nhédno3.raw E Znox2.ra
=] Pictures i ET20.raw i Nioreraw
B Videos E ET50.raw E Pbznoxraw
- E ET&0.raw E Pchips.raw

| 3

- [Measurementfiles (*.brml;*.raw ']

[ open | [ concer |

Figure 19.1: Importing Francolite.raw

18000

Counts
4000 GO00  BOOD 10000 12000 14000

2000

T B0 20
2Theta (Offset coupled Theta/TwoTheta scan) WL=1.54060

100 110 120

Figure 19.2: Francolite. RAW imported in the graphical view
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19.2  Step 2: Performing the Search/Match Operation

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

Scans| Search List | DB View|

= @ [ ps | 0 | FoM IMatdﬂ [ % ISource IID II;fICor IQuaIitv II*.Iar'ne Ismms
0O @ 1|[156,37 %/ js0 0 PLU2016  PDFO01-073-9595 0,96 (0 Indexed Carbonate-flucrapatite (NR)  [@ Prit
(] - =
O 4|} 18,53 % 81 15 PLUZ2016 PDF 04-006-8991 1,16 ([® Prototyping  Sodium Calcium Yttrium Fluori... |@ Pri FF—'
(] -
O 5|} 18,44 % B0 14 PLU2016 PDF 04-002-2456 1,083 ([® Prototyping  Calcium Carbonate Phosphate | Pri
(] -
O = [ ,09 % 83 19 PLUZ2016 PDF 01-073-9462 1,1 (il Indexed Fluorapatite, manganous, syn | Pri
| g -
O ] 7R 1B,35 % [B1 13 PLU2016 PDF 04-009-8338 1,11 Blank Flugrapatite, syn @ Prit
(] -
O [ i3 5,88 % 80 15 PLUZ2016 PDF 04-015-6661 1,35 (0} Indexed Fluorapatite, strontian, hydr... |@ Pri
=] -
B = > B Bl [puo1s  [eoF 01080846 ¥ Star (%) Fluorapatite, syn
O [ 15 5,43 % 82 'yl PLUZ2016 PDF 04-017-1403 1,09 (1) Indexed Fluorapatite, manganoan @ Prit
(] -
O ] 19 5,25 % Bl 2 PLU2016 PDF 01-078-0560 1,06 (1) Indexed Flugrapatite, neodymian, syn @ Prit
(] -
O [ 23 4,88 % |80 G0 PLUZ2016 PDF 01-076-0559 1,05 (1) Indexed Fluorapatite, neodymian, syn @& Prit
(] -
| [0 B 3z7|Fhaese @@ B4l PLU2016  PDF 040152186 1,02 €3 Star (7) Fluorapatite, syn @ Pri~
2. Carbonatefluoroapatite is easily identified but we select Fluorapatite (PDF 01-080-8486)
for the need of the example.
18000—_
im: (1 PDF 01-080-8486 Cal0 ( P 04 16 F2 Fluorapatits, =yn
14000
12000
@ 10000
= ]
5 ]
o i
O so00-]
eo00_]
ap00]
2000]
o4
20 30 49 50 (] T0 80 90 100 10 120
2Theta (Offset coupled TwoTheta/Theta) WL=1,54060

Figure 19.3: Fluorapatite pattern in blue

19.3  Step 3: Performing the Tune Cell Operation

1. Select the Fluorapatite pattern in the data tree.
||_;. 2. Click Tune Cell in the Data Command panel
L —or —
click the Tune Cell button on the Pattern toolbar
right-click the pattern, then click Tune Cell on the context menu.

®» The Tune cell dialog box will be displayed.

3. In the list of parameters, click a, and then click hkO0 in the Show drop-down list to see
lines which position depend only on a.

Tune Cell PDF 01-080-8486 | X

System Hexagonal | Default |
- |9,460902 | Max Show

5,36723 |Width |AlSticksindexed | Fiter < | 1% (&

- |9,273558 | Min | Replace | | Append

==l
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N

. Zoom in on one of the (hk0)-peaks.

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

12000
b 1 POF 01-080-8486 Cal0 [ P O4 )5 F2 Fluorapstite, syn

10000

Counts

2Theta (Offset coupled TwoTheta/Theta) WL=1,54060

Figure 19.4: (300) stick (located at 2theta=33.129°) of the pattern PDF 00-015-0876 shifted to fit the
corresponding peak.

6. Check whether all peaks fit the pattern.

7. Repeat steps 3 through 6 for ¢ by selecting 001 in the Show drop-down list.

8. Use the Replace or Append buttons to either replace the current pattern or append the
modified one to the data tree.

19.4  Step 4: Saving

1. Click Save As on the File menu.
» The Save EVA File 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.

4L Save EVA File As (=3

@'\:"ﬂ | « Bruker AXS » Tutorials » EVA » ~ |43 |[ search : Eva L]
Organize » MNew folder 3E - '@'

A
457 My Favorites = ) 2D Frame Data

Bl Desktop g Document.eva
4 Downloads

m

=] Recent Places
J EVA

4 [ Libraries
3 Documents
J‘. Music
=) Pictures

E Videos

File name: Francolite -

Type: | EVA files (*.eva) ']

“ Hide Folders ’ Save h] ’ Cancel ]

Figure 19.5: Saving Francolite.EVA document
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20 Displaying a Pattern with Another
Wavelength

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

This tutorial was prepared using PDF 4+ 2016 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 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.
Performing the Search/Match operation.

Changing the wavelength.

Saving.

Poobd =

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

1. Click New on the File menu or use the dedicated button in the toolbar.
» The EVA document is empty.
£*.u 2. Click the Import from files data command or the Import from files button.
» The Import From Files dialog box will be displayed.
3. Search the Tutorials/EVA* directory and select the Francolite. RAW file.
4. Click Open.

5. The scan Francolite will be added to the Data tree and displayed in the graphical view of
the EVA document.

* 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:
n \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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a Import from Files

Organize = Mew folder

»

- My Favorites
Bl Desktop
4. Downloads

m

=l Recent Places
. EVA
2 My Decuments

4 Libraries
@ Documents

J‘i Music
[E5] Pictures
E Videos

4

File name:

§ ;O | . % Bruker AXS » Tutorials » EVA »

& Coraw

E Corundum-1.raw
E Corundum-2.raw
(& Corundum-3.raw
[k CPD-2.raw
E Csand.raw

E DD.raw

| Description.txt

(& DTA-300LC-Scans_50-220C.brml

[k Ep333firaw
E ET20.raw
{& ETS0.raw
E ETE0.raw

Francelite.raw

- | g | | Search : EVA

i -

[ Francoliteraw |
E Frank.raw

E Guild.raw

i KCP.raw

& LaB6.brml

E ml.raw

E ma.raw

E m3.raw

i Mineral_Mixture.brml

E Nhdno3.raw
E Miore.raw
i Pbznox.raw
E Pchips.raw

2|
bl @

(& Pegmin.
E Pig.raw
E Quartz.r
{& Spikes.rz
ETbB.raw
7| Temp_C
E‘u’ml.rau
EWp.raw
(& Znoxl.ra
EZnon.ra

- [Measurementfiles (*.brml;*.raw Yl

T ]|

Cancel ]

Figure 20.1: Importing Francolite.raw

18000

Counts
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Figure 20.2: Francolite. RAW imported in the graphical view
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20.2 Step 2: Performing the Search/Match Operation

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

Scans Search List DB View |

@ | & = |Fom Match % | Source D IfICor | Quality Name s
|- | | I | | | | | | |

= 1|fEEETwE o PLUZ016  PDFO1-073-9695 0,96 (0 Indexed Carbonate-fluorapatite (NR) =/

T > | -- PLU2016  |PDF 01-073-9695 | 1,02 (@) Indexed [ pe—— T

™ O e 3 PLU2016  PDF04-017-3351 1,05 (0 Indexed Fluorapatite, carbonatious
= [l 153 11 E?,QZ % (79 § _ |PLUZ018 PDF 04-012-7002 0,95 (0 Indexed Hydroxylapatite, carbonatio. ..
=] O = 33 I:|12,95 % {75 22 PLU2016 POF 01-073-7334 0,86 ﬂ; Star (%) Carbonate-hydroxylapatite, ..
l O B s7|l]ost% B8 2 _ PL201s  POF00-013-0272 @ Blark Carbonatehydroxylapatite, s..
w O 4|fib,53% 1 18 _ PUZ015  PDFO4-006-8991 1,15 ([ Prototyping  Sodium Calcium Ytiriom Fluori..
= [l 5 ,44 %L |80 1% PLU2016 PDF 04-002-2456 1,08 ([® Prototyping  Calcum Carbonate Phosphate
™ [ @& s|ftho09% 8 13 _ PLU2018  PDFO1073-9462 1,1 (0 Indexed Fluorapatite, manganous, syn
= | 8 @,?4 % (76 2 PLU2016 PDF 04-013-7494 1,05 ([ Indexed Hydroxylapatite, sulfatian

'_| |'|.J:‘.1'| a I_1h C7 oL |1 14 DLLIMniA DMF N1.N 730507 1M1 M Tndawad Farhanatafuaranatita DY
| & =

2. Carbonate-fluoroapatite is easily identified. Select both patterns PDF 01-073-9695 and
PDF 01-073-9696. It will allow the change to be made.

18000

g I POF 01-073-9695 Ca9.35 (P O4 )4 72 F1 .98 ( C 03 )1 483 Carbonate-fluorapatite (NR)
10000__ 1 POF 01-073-9696 Caf.55 (P 04 34 96 F1.96 ( © O3 )1 283 Carbonate-fluorapatite (NR)

14000

12000

10000_]

Counts

5000_
000

4000-]

2000

o] Ji
T T T T T T T T T T T T T T T T T T T T T T
20 0 40 50 [:] T0 80 S0 100 110 120

2Theta (Offset coupled TwoTheta/Theta) WL=1,54060

Figure 20.3: The two patterns of Carbonate-fluorapatite are superposed.

20.3  Step 3: Changing the Wavelength

We want to check if there is a pollution of the X-ray tube. The WLa1 radiation is the most fre-
quently encountered spurious X-ray line in sealed X-ray tubes. Therefore, we are going to
display the pattern for the WLa1 radiation.

1. Select the pattern PDF 00-073-9696 in the data tree.

2. In the pattern property table, clear the Scan WL check box to be able to enter another
wavelength.

3. In the Wavelength drop-down list below, select the WLa1 wavelength. The pattern PDF
00-021-0141 will be displayed with this new wavelength.

4. Zoom in from 2Theta=20° to 2Theta=55°.
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. I POF 01-073-9695 Cad.33 (P 04 )4.72F1.95 ( C O3 )1.483 Carbonate-fluorapatite (hR)
00 1 PDF 01-073-9656 Cad 55 ( P 04 )4 86 F1 96 ( € 03 )1 283 Carbonate-fluorapatie (MR

4000

3000

Counts

2000

1000

0 7] 4 ] 28 k] 32 3 ® a8 4 42 4 45 43 50 52 54
2Theta (Offset coupled TwoTheta/Theta) WL=1,54060

Figure 20.4: Carbonate-fluorapatite pattern displayed with the WLa1 wavelength in blue and original
pattern in red.

5. Zoom on the 20-55° 2Theta range. 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.

204  Step 4: Saving

1. Click Save As on the File menu.
= The Save EVA File 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 EVA File As (=]

@Qv| | « Bruker AXS b Tutorials » EVA » - [ 4] /A 2|

Search : E

=

Organize » New folder G - (7]

450 My Favorites — . 2D Frame Data

Bl Desktop Document.eva

4 Downloads

m

£l Recent Places
, EvA

4 o Libraries
3 Documents
J‘. Music
= Pictures

E Videos

-

File name:  Francolite_WL -

Type: |EVA files (*.eva) Vl

= Hide Felders Save [}_] [ cancel |

Figure 20.5: Saving Francolite_ WL.EVA document
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21

Steps

211

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.

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.

Step 1: Creating a New EVA Document and Importing
Ep333f.RAW

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 files data command or the Import from files button.
» The Import From Files dialog box will be displayed.

3. Search the Tutorials/EVA* directory and select the Ep333f.RAW file.

4. Click Open.

» The scan Ep333f will be added to the Data tree and displayed in the graphical view of
the EVA document.

* 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.

a Import from Files @I
Ou | . % Bruker AXS » Tutorials » EVA » - ‘ ‘¢| | Search : EVA L ‘
Organize « Mew folder # -~ | '@'

i 2D Frame Data E Coraw E Francolite.raw
-0 My Favorites i Aaraw i Corundum-1.raw & Frank.raw
B Desktop i Alrefht.raw i Corundum-2.raw [ Guild.raw
& Downloads _| [ Alrefit.raw i Corundum-.raw i KCP.raw
1l Recent Places 1 i Asnosoll.raw i CPD-2raw {& LaB6.brml
EVA i Assoller.raw i Csand.raw i mlraw
£l My Documents {i AUST BCraw i DD.raw & m2.raw
[ E AUST_EB.raw || Description.b E m3.raw
ﬁ_L'bfﬂ"ES i AUST Huraw {& DTA-300LC-Scans_50-220C.brml i Mineral_Mixture
%] Documents i Bb.raw {i Ep333f.raw i Mhano3.raw
J' Music i Behips.raw & ET20.raw [ Niore.raw
=] Pictures [k BX100.raw (i ETS0.raw [ Phznoxraw
B8 Videos _ | BX100.4x i ET8O0.raw i Pchips.raw
| M. | 2
File name:  Ep333firaw - [Measurement files (*.brml;*.raw ']
[ Open ] [ Cancel ]

Figure 21.1: Import a Scan File dialog box
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Working with the Waterfall View

Counts
g
1

a0 4.3 45 45.1 452
Theta (Rocking) WL=1,54060

Figure 21.2: Ep333f.RAW file imported in the graphical view

21.2  Step 2: Creating and Working with the Waterfall View

4 1. Click the Waterfall Display button on the 1D View toolbar
= —or —

select the Waterfall display check box in the View property panel.
» The scans will be displayed as a waterfall.

2000 2300

1500

Counts

1000

500

1]

Theta (Rocking scan)

Figure 21.3: Waterfall display

2. Change the perspective of the display.

3. To change the perspective horizontally, click the X-axis to display the horizontal scroll
bar.

4. Point to the right end of the scroll bar.
®» The mouse pointer will change into a double arrow.
5. Move the double arrow left or right to reduce or expand the scroll bar.
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2000 2300

Counts
1500

1000

500

o

Theta (Rocking scan)

Figure 21.4: Perspective horizontally modified

6. To change the perspective vertically, proceed the same way but start by clicking on the
Y-axis.

Counts
500 1000 1500 2000

o

Theta (Rocking scan)

Figure 21.5: Perspective horizontally and vertically modified

7. 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.

Counts
1000 1300

500
I Y Y

1]

45.05 45.1 45.12 45.14 45.16
Theta (Rocking scan)

Figure 21.6: Zoom on the right peak
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Working with the Waterfall View

21.3

Step 3: Saving

1. Click Save As on the File menu.

» The Save EVA File 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 EVA File As 0
L
@Uv| . < Bruker AXS » Tutorials » EVA » - |¢9|| Search : EVA )
Organize v New folder 2 - @
450 My Favorites et .. 2D Frame Data
Bl Desktop a Document.eva

m

& Downloads
=] Recent Places
. EvA

4 [ 5 Libraries
@ Documents

J? Music

[E5] Pictures

B videos

File name:  Ep333f

-

Type: [E‘u’A files (*.eva)

)

= Hide Folders

Save [\J l Cancel ]

Figure 21.7: Saving Ep333f.EVA document

118 /164

DOC-M88-EXX201_V6_04.2021



Working with the 2D View

22

Steps

221

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.

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.

Step 1: Creating a New EVA Document and Importing
Ep333f.RAW

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 files data command or the Import from files button.
» The Import From Files dialog box will be displayed.

3. Search the Tutorials/EVA* directory and select the Ep333f.RAW file.

4. Click Open.

» The scan Ep333f will be added to the Data tree and displayed in the graphical view of
the EVA document.

* 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.

a Import from Files @
O'\_J ‘ . < Bruker AXS » Tutorials » EVA » - |"y | | Search : EVA o |
Organize « Mew folder g~ (O '@'

i | 2D Frame Data  [i Ccraw {& Francolite.raw
I My Favorites i Aaraw i Corundum-L.raw [i Frank.raw
B Desktop E Alrefht.raw E Corundum-2.raw E Guild.raw
4 Downloads L E Alreflt.raw E Corundum-3.raw E KCP.raw
il Recent Places i E Aznosoll.raw E CPD-2.raw E LaB6.brml
s EVA E Assoller.raw E Csand.raw E ml.raw
= b raw i .raw b, m2.raw
| My Documents EAUST_BC E oD E 2
B E AUST_EB.raw || Description. bt E m3.raw
ﬁ_'—'b'ﬂ”es i AUST_H.raw {i DTA-300LC-Scans_50-220C.brml il Mineral_Mixture |
j Documents E Bb.raw E Ep333f.raw E Mhdno3.raw
d' Music i Behips.raw i ET20.raw [ Niore.raw
=] Pictures [ BX100.raw {& ET50.raw {i Pbznox.raw
B Videos - L Bx100.6¢t E ET80.raw E Pchips.raw
4| 1 | b
Filename:  Ep333fraw - [Measurement files (*.brml;*.raw V]
[ Open ] [ Cancel I

Figure 22.1: Import a Scan File dialog box
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Figure 22.2: Ep333f.RAW file imported in the graphical view

22.2  Step 2: Creating and working with the 2D view.

Case #1: 2D view with intensity map
> Make certain the list of scans is selected; if not, select it in the data tree.

D 1. Click 2D View in the Create list of the Data Command panel
click the 2D View button on the Create View toolbar
right-click the scan list in the data tree to display the context menu. Click Create and then
2D View on the related submenu.

= The 2D View is displayed in a new tab. The Intensity map is displayed by default.
Leave the Intensity map check box selected.

[ 10 view E3 B 20 view |E3
BE RO D M=
|

100°

2100

o0

1000

ED

1700

70.

1500

&0,

1300

1100

5.

Index

40

Foo ano

Jili]

o

aoo

448 443 45 451 452
Theta (Rocking) WL=1,54060

100

Figure 22.3: 2D view with intensity map



Working with the 2D View

2. 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. You can also click the Inverse Colors command to invert the color
palette.

| B 1D view 3| B 2D View 3 |

RE A D ¢t Ao b il =ML

Index
3
1
700 900 1100 1300 1500 1700 1900 2100

500

ano

T T T
448 443 45 45.1 4532
Theta (Rocking) WL="1,54060

100

Figure 22.4: 2D view with colored intensity map

Case #2: 2D view with levels
> Make certain the list of scans is selected; if not, select it in the data tree.
1. 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.

B 1D View 3 |
| —
Cverview [i2)
3 Top- |2045,350 (E) Linear
2200 L
A h Bottom | 107,650 () Square Root |
2000 i
3 i ) Logarithmic
18007 i
E Wl Level # 5 .i. () Power of 2
B0 . i/ \l __________________
14003 b \\\ | SelectTop &Bottom | | Append Levels
w | i f
S 12003 \n'
= 3]
[&] B
1000
200
B0 - oo oo
E
o7
T
448
Theta (Rocking) WL=1,54060

Figure 22.5: Creating levels: Create Level dialog box and ghost levels in the graphical view
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2. 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
g

g

g

(=]

Theta (Rocking) WL=1,54060

Figure 22.6: Creating levels: levels displayed in the graphical view

: 3. Click 2D View in the Create list of the Data Command panel
B
click the 2D View button on the Create View toolbar

right-click the scan list in the data tree to display the context menu. Click Create and then
2D View on the related submenu.

» 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.

| B 1D view E3| B 2D view [E3| |

(REA S C M AR R A

Index
4
I
700 O00 1100 1300 1500 1700 1900 2100

500

300

I ! I ! | T T i 1
448 445 45 451 452

Theta (Rocking) WL=1,54080

100

Figure 22.7: 2D view with intensity map and levels
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22.3 Step 3: Saving

1. Click Save As on the File menu.
= The Save EVA File 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.
&4, Save EVA File As =

i
| | « Bruker AXS » Tutenals » EVA » - | ¥4 || Search : EVA §o
O : |

Organize « MNew folder gF - @

4.0 My Favorites . .. 2D Frame Data

Bl Desktop a Document.eva
& Downloads

m

£ Recent Places
. EvA

4 o Libraries
@ Documents

J? Music

[ Pictures

B videos

File name: Ep333f-20] M
Type: IEVA files (*.eva) v]

“ Hide Folders Save [\_‘] [ Cancel l

Figure 22.8: Saving Ep333f-2D.EVA document
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Working with the Side View

23

Steps

23.1

Working with the Side View

The following procedure describes how to work with waterfall view.

The scan used is held as a tutorial file, DTA-300LC-Scans_50-220C.BRML, found in the Tu-
torial directory.

1. Creating a new EVA document and importing DTA-300LC-Scans_50-220C.BRML.
2. Creating and working with the side view.
3. Saving the EVA document containing the scan.

Step 1: Creating a New EVA Document and Importing
DTA-300LC-Scans_50-220C.BRML

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 files data command or the Import from files button.
» The Import From Files dialog box will be displayed.

3. Search the Tutorials/EVA* directory and select the DTA-300LC-Scans_50-220C.BRML
file.

4. Click Open.

®» The scan DTA-300LC-Scans_50-220C will be added to the Data tree and displayed in
the graphical view of the EVA document.

* 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.

E]mport from Files @
QQ [« Bruker AXS » Tutorials » EVA » ~ [ 45 ][ search : Eva A
Organize New folder # o« O '@

i 20 Frame Data [l Coraw {i Francolite.raw
- My Favorites & Aaraw fi Corundum-L.raw fi Frankiraw
B Desktop [& Alrefht.raw {& Corundum-2.raw {i Guild.raw
.& Downloads L {i Alrefit.raw i Corundum-3.raw {i KCP.raw
il Recent Places 1 {& Asnosoll.raw i cPD-2.raw [l LaB6.brml
EVA [k Assoller.raw {ie Csand.raw i mlraw
= My Documenns [ AUST BCraw i DD.raw (i m2.raw
) | | {i AUST_EB.raw | Description.tt i m3.raw
ri_'—ib’a”es [& AUST Hraw  |[i DTA-300LC-Scans_50-220C.brml | i Mineral Micur
& Documents {& Bb.raw i Ep333firaw i Nhd4no3.raw
& Music {& Bchips.raw i ET20.raw [k Niore.raw
= Pictures [ BX100.raw [ ETS0.raw [k Pbznox.raw
B videos - L Bx100.xt i ET80.raw {i Pchips.raw

4 1 3

File name: DTA-300LC-Scans 50-220C.brml = IMea;urementf\Ie;(”‘brm\;".rau vl

[ Open ] [ Cancel ]

Figure 23.1: Importing the scan
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Counts

s . : . :
] 20 21 a4 23 24 25 26 27 22
2Theta (Coupled TwoTheta/Theta) WL=1,54050

Figure 23.2: DTA-300LC-Scans_50-220C.BRML file imported in the graphical view

23.2  Step 2: Creating and Working with the Side View
; 1. Click the Waterfall Display button on the 1D View toolbar

H..Iw—;
=

select the Waterfall display check box in the View property panel.
» The scans will be displayed as a waterfall.

Counts

1000~

2 e e N et
12 13 15 16 17 12 19 0 21 » 23 24
2Theta (Coupled TwoTheta/Theta) WL=1 54060

Figure 23.3: Waterfall display

2. Click the Side View Display button on the 1D View toolbar
select the Side View Display check box in the View property panel.

» The side view will be displayed at the right of the waterfall view.
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-
Index

Counts

12 13 14 15 18 17 18 19 2 21 22 2 M 2 190 13 W 10
2Theta (Coupled TwoTheta/Theta) WL=154060

Figure 23.4: Side view added to the waterfall display

Modify the Side view axes in the View property panel and highlight selected scans.
1. In the Side View X-Axis drop-down list, select Temp. Diff.
2. In the Side View Y-Axis drop-down list, select Temperature.

,
Temperature

Counts

1 1 1 1 1
2 13 14 15 16 17 18 18 20 2 22 23 24 35 26 T 28 8 8 4 2
2Theta (Coupled TwoTheta/Theta) WL=1 54060

Temp. Diff.

Figure 23.5: Side view with modified axes

3. Select scan #60 to #100 in the Data tree.
4. In the Scan property panel, modify the Side View Line Thickness property: enter 4.
» Selected scans will be highlighted in the Side view.
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23.3

Counts

T T T T

T TR | (O L |
12 13 14 15 16 17 18 19 20 21 2 23 24 2/ B 2 I8
2Theta (Coupled TwoTheta/Theta) WL=1,54060

Sideview

Temp. Diff

Temperature

Figure 23.6: Selected scans highlighted in the Side view

Step 3: Saving

1. Click Save As on the File menu.
» The Save EVA File 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.

45 Save EVA File As

@u.| € Bruker AXS » Tutorials » EVA »

Organize » New folder

4.0 My Favorites
B Desktop
& Downloads

.
=il Recent Places

. EVA

4 | o Libraries
@ Documents

J7 Music

| Pictures

E Videos

File name:

Side_view

m

| 2D Frame Data

Document.eva

~ | 42 || Search : Eva 3

2y @

-

Type: |EVA files (*.eva) v]

Cancel ]

save |3J |

= Hide Folders [

Figure 23.7: Saving Side_view.EVA document
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24 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.
Creating the 2D view with levels.

Sorting the scans on the Y-axis by temperature.

Saving the EVA document containing the scan.

Ao Dd -

241 Step 1: Creating a New EVA Document and Importing
Guil4.RAW

m 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 files data command or the Import from files button.
» The Import From Files dialog box will be displayed.
3. Search the Tutorials/EVA* directory and select the Guil4.RAW file.
4. Click Open.

» The scan Guil4 will be added to the Data tree and displayed in the graphical view of
the EVA document.

* 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:
n \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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ﬁ Import from Files @
s
OU | , <« Bruker AXS » Tutorials » EVA » hd | s | SamEs £ B 2|
Organize Mew folder gF - ED @
I | 2D Frame Data i Coraw [k Francolite.raw
0 My Favorites E Aa.raw E Corundum-1.raw E Frank.raw
B Desktop EAIrefht.raw ECorundum—E.raw |El5uil4.raw |
4 Downloads _| i Alrefit.raw {i Corundum-3.raw [ KCP.raw
i=| Recent Places 1 & Asnosoll.raw [k CPD-2.raw [i LaB6.brml
| EVA i Assoller.raw {i Csand.raw [k ml.raw
- My Documents & AUST BC.raw & DDuraw [i m2.raw
m EAUST_EB.raw || Description.bd E m3.raw
7 Libraries i AUST_H.raw {& DTA-300LC-Scans_50-220C.brml [l Mineral_Mixture.
= Decuments 1L Bhraw [& Ep333f.raw [& Nhdnod.raw
o) Music i Behips.raw {i ET20.raw (i Niore.raw
[ Pictures i B:X100.raw [k ETS0.raw [k Pbznoxraw
E Videos - | Bx100.bd E ET80.raw E Pchips.raw
4 1 | 5
File name:  Guild.raw - [Measurementfiles (*.brml:;*.raw v]
[ Open ] [ Cancel l

Figure 24.1: Importing Guil4.raw

10 ’ 12 ' 14 ' 18 ’ 18 ’ 20 ’ 22 ' 24 ' » ’ 23 ’ £ ’ 3'2 ' 24 ' k] ’ .'!:E ’ 40 ' 4'2 ' 44 ’ 46 ’ 48 ' 50 ' 52 ' 54 ’ 56 ’ 58
ZTheta (Offset coupled TwoTheta/Theta) WL=1.78900

Figure 24.2: Guil4.RAW file imported in the graphical view

24.2  Step 2: Creating the 2D View with Levels

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
p
click the 2D View button on the Create View toolbar

right-click the scan list in the data tree to display the context menu. Click Create and then
2D View on the related submenu.

» The 2D View will be displayed in a new tab.
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3. 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.

Create Level ZTheta X

Top |22337,750 | | &) Linear

Bottom |4261,250 [:] Square Root

() Logarithmic
Level £ 5 I;‘ () Power of 2
l Top aBottom | |Leuels

Figure 24.3: Creating levels: Create Level dialog box

4. Click the Append Levels button and close the dialog box

» The levels will be added to the data tree and displayed in the graphical view. The
Intensity map and the Levels are displayed by default. Leave the Intensity map and
the Levels check boxes selected.
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243

|\ 10 view 3| 20 View 3 |
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Figure 24.4: 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. In the 2D View Property table, select {SORT} for the Left (Axis) property if necessary
2. In the 2D View Property table, select Temperature in the Y-axis drop-down list.
B 20 view | |

(SRELA D G I AT M|

|

4007

30—

200

Temperature

2Theta (Offset coupled TwoTheta/Theta) WL=178886

10000 12000 14000 16000 18000 20000 22000

8000

G000

4000

Figure 24.5: 2D view with intensity map and levels - scans sorted by temperature on the Y-axis
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244  Step 4: Saving

1. Click Save As on the File menu.

= The Save EVA File 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 EVAFile As

7-\" . < Bruker AXS » Tutorials » EVA » w |4 || Search : EVA Pl
s

Organize v Mew folder B - @

4750 My Favorites = .. 2D Frame Data

Ml Desktop Document.eva
& Downloads

m

1= Recent Places
JJ EVA

4 Libraries
@ Documents

J? Music

[ Pictures

B Videos

File name:  Guild -

Type: |EVA files (*.eva) v]

= Hide Folders [ swe p| [ concel |

Figure 24.6: Saving Guil4.EVA document
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Working with the PIP and VIP Views

25 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:

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.

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

@ 1. Click New on the File menu or use the dedicated button in the toolbar.
» The EVA document is empty.
£u 2. Click the Import from files data command or the Import from files button.
» The Import From Files dialog box will be displayed.
3. Search the Tutorials/EVA* directory and select the m1.RAW file.
4. Click Open.
» The scan m1 will be displayed in the graphical view of the EVA document.

* 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:
n \ProgramData\Bruker AXS\Tutorials under Windows 7.

To access the folder with the Explorer, select Display hidden files and folders in the
Folders options.

%% Import from Files
p
(CJC.) =) « Bruker AXS » Tutorials » EVA » v | 4 || search : Eva P
i %
Organize « Mew folder B ~ O '@'

- & Coraw & Francolite.raw & Pegmin.rav

- My Favorites

4 n

File name:  ml.raw

E Corundum-1.raw E Frank.raw E Pig.raw
B Desktop & Corundum-2.raw [ Guild.raw i Quartz.raw
‘,g, Downloads L [& Corundum-3.raw i KCP.raw [ Spikes.raw
=] Recent Places {L CPD-2.raw {& LaB6.brrl & Th3.raw
, EVA {& Csand.raw i ml.raw |7 Temp_C.da
| My Documents & DD.raw & m2.raw & vml.raw
o m | Description.bd [ m3.raw & wp.raw
i Libraries [k DTA-200LC-Scans 50-220Cbrml i Mineral Midurebrml i Znowd raw
J: Documents (& Ep333f.raw {i Nh4no3.raw & Zno2 raw
J' MUS'C i ET20.raw & Nicre.raw
&= P?ctures {& ETS0.raw & Pbznox.raw
B videos il E ET&0.raw E Pchips.raw

| +

- [Measurementfiles (*.brml;*.raw ']

[ open | [ cance |

Figure 25.1: Importing the m1.RAW file
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Figure 25.2: m1.RAW file imported in the Graphical view

25.2  Step 2: Creating and working with the PIP and VIP views.

Case #1: Creating a PIP view

03 1. Click the PIP mode button on the view toolbar
—or—

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
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4000
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i]

2Theta (Coupled ThetaiTwoTheta scan) WL=1.54060

Figure 25.3: Creating a PIP view

3. Move and resize the window to have a better view of the peak.
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Figure 25.4: Moving and resizing the PIP view

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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Figure 25.5: 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°.

03 2. Click the VIP mode button on the view toolbar
il —or—
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.
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Figure 25.6: Creating a VIP view

4. Move the scale bar to increase the scale factor until 4.00 for example.

Counts

T
42
2Theta (Coupled ThetaTwoTheta scan) WL=1.54060

Figure 25.7: Changing the scale

5. To insert the VIP view in the document, click anywhere in the graphical view.
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Figure 25.8: VIP view inserted in the graphical view

The VIP view can be modified by right-clicking anywhere in the graphical view and then click-
ing VIP mode on the context menu and then Edit.
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26 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=...
» The peak is displayed in the graphical view and added to the peak list in the data tree.

2,505

2ah

Thesass

Counts
1.588

1ad

50000

o
R

I ! I ! 1 ! 1
50 ] T0 & 90

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

L IJlJLIf\JLI.i. Jli dn ﬁ a A N e

Figure 26.1: Peak inserted manually in the graphical view

3. Select the peak in the data tree if necessary.

4. 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.

2.5e5

2ef

1.5e5
33884

Counts

1ed

50000

:.J; i JthJLJ« N A ;.L}LI b N

T T
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2Theta (Coupled ThetaTwoTheta scan) WL=1.54060

Figure 26.2: Anchor and text position changed

5. Clear the Caption text field and enter the desired text.

DOC-M88-EXX201_V6_04.2021 139/ 164



Creating a Label from a Peak

2505

2a5

1585
This is a label

Counts

1a5

50000

= J IlL AJL&JLIJ\ I A ;.LIJ\[I b b N

20 n 40 50 60 70 20 0
2Theta (Coupled ThetaTwoTheta scan) WL=1.54060

Figure 26.3: Anchor and text position changed

Customize the resulting “label” if necessary:

1. 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).

2. 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).

3. 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).

4. 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).

5. 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).

6. 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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This is a label

Counts
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Figure 26.4: Label customized according to the procedure previously described
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27 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 Tuto-
ria\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.

271 Step 1: Creating a New EVA Document and Importing the 2D

Frames
m 1. Click New on the File menu or use the dedicated button in the toolbar.
» The EVA document is empty.
[A 2. Click the Import from files data command or the Import from files button.
T

» The Import From Files dialog box will be displayed.

3. Search the Tutorials\EVA* directory and select the Cor standard.brml file in 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.

* 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:
n \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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| D Frame Thumbnail View £3 E Frame view (Merged) E3

o CE O SR G T B B B i

¥=2623 Y=1280
26=52,51 y=262,80
intensity=1,57

L5 A
5\
o

T T TTT o R T TN Lt b R L L LA A e T L EITET ST b PO B L R LAASH bl T I 0 A IR B
1 Z 3R4 6 8 20 30 50 8 200 400 70D 2000 4000 8000 20000 40000 E0D000 200000 500000

Figure 27.1: 2D Frame View after loading a measurement with three mergeable frames

27.2  Step 2: Selecting the Integration Cursor and Drawing the
Integration Area

(e 1. Click the Slice Cursor button on the Frame Integration toolbar.
2. Click with the left mouse button in the top left of the area which is to be integrated.

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.

o OE DG & N SRR R i

¥ I'I“I'I'IIIII Uit LR PRy L L 2 o o Vo L L R B R e L LD e 0 B e o P P LA R Y OB o LB L LT
u 2 3“ & & 20 49 T0 200 400 BDD 2000 4000 E000 20000  S00DD 200000  GODOOD

Figure 27.2: Slice Cursor prepared for the subsequent integration



Loading and Integrating Mergeable 2D Frames

27.3  Step 3: Displaying the Cursors Preview Tool and Integration

[ ® 1. Click the Cursors Preview button on the Frame Integration toolbar
click the Cursors Preview command in the command bar or the context menu of the
slice cursor.

Intearate 2. lIf the preview is satisfactory, click on the Integrate button to create the final integrated
scan.

®» The scan is created in a separate scan list.
Cursors Preview Mergeable Frame List x

M slice Cursor #1

500 oo 00 1100

ao00

"

30 40 50 i 4] T 80 20 100

100

Gamma integration Update Integrate

Figure 27.3: The Cursors Preview Tool with the preview of the integration result

7 I cor standard-000-0000.gfrm

Figure 27.4: The resulting integrated scan
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28 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 stack-
able frame list.

The measurement used is stored as a set of tutorial files, HTSR258*.gfrm, found in the Tuto-
ria\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.

28.1 Step 1: Creating a New EVA Document and Importing the 2D
Frames

m 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 files data command or the Import from files button.
» The Import From Files dialog box will be displayed.

3. Search the Tutorials\EVA\2D Frame Data directory* and select all of the
“‘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.

* 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:
n \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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Figure 28.1: 2D Frame View after loading a measurement with stackable frames

28.2  Step 2: Selecting the Integration Cursor and Drawing the
Integration Area

©)

1. Click the Ring Cursor button on the Frame Integration toolbar.
2. Click with the left mouse button in the left of the area which is to be integrated.

3. 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.

146/ 164 DOC-M88-EXX201_V6_04.2021



Loading and Integrating Stackable 2D Frames

| B Frame Thumbnail view E3 B Frame View (Stacked) E3

R E e R P, :

20

10

T T L5 2 L L L Pt P LTV 3 ) L L L LA L L LY
1 2 4 7 20l 40 B0 200 SO0 2000 S0 20000 GO0DD TODDD0

Figure 28.2: Ring Cursor prepared for the subsequent integration

28.3  Step 3: Displaying the Cursors Preview Tool and Integrate

1. Change the direction of the integration in the cursor’s properties to 2-Theta integration.
Select Merge as Single Scan.

& 2. Click the Cursors Preview button on the Frame Integration toolbar
1§ —or—
click on the Cursors Preview command in the command bar or the context menu of the
cursor.
Intearate 3. If the preview is satisfactory, click 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 et
'
Integrate in a Separate List
Step size 0.005 ° o

Figure 28.3: The integration parameters of the ring cursor
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Figure 28.4: The Cursors Preview Tool with the preview of the integration result
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Figure 28.5: The resulting integrated scan
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29

Steps

29.1

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 Tuto-
ria\2D Frame Data\GM_XRR.gfrm directory.

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.

Step 1: Creating a New EVA Document and Importing the 2D
Frames

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 files data command or the Import from files button.
» The Import From Files dialog box will be displayed.

3. Search the Tutorials\EVA\2D Frame Data directory* and select all of the “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.

* 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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Figure 29.1: 2D Frame View after loading a measurement with stackable frames

29.2  Step 2: Selecting the Integration Cursor and Drawing the
Integration Area

1. Zoom into the frame view by clicking and dragging the mouse to make the bright spots
clearly visible.

2. Click the Area Cursor button on the Frame Integration toolbar.
3. Click with the left mouse button in the top left of the area which is to be integrated.

[M]
ford

4. 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.

5. If necessary, adjust the integration area by clicking and dragging the handles of the
cursor.
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Figure 29.2: Area Cursor prepared for the subsequent integration

29.3  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 the Cursors Preview button on the Frame Integration toolbar
1§ —or—
click the Cursors Preview command in the command bar or the context menu of the
cursor.
Intearate 3. If the preview is satisfactory, click the Integrate button to create the final integrated scan.

The scan will be created in a separate scan list.

Integration Parameters -

Reverse order

Area Type Mean v

Figure 29.3: The integration parameters of the ring cursor
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Figure 29.4: The Cursors Preview Tool with the preview of the integration result
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Figure 29.5: The resulting integrated scan
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30 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 “Tuto-
ria\2D Frame Data” directory.

Steps

Creating a new EVA document and importing Cor standard.brml.
Check the integration with the Full Frame cursor.

Changing the default mask to exclude non-exposed areas.

pAoODdD -

Selecting the integration cursor and integrate.

30.1 Step 1: Creating a New EVA Document and Importing the 2D
Frames

m 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 files data command or the Import from files button.
» The Import From Files dialog box will be displayed.

3. Search the Tutorials\EVA directory* and select the “Cor standard.brml” file in the
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.

* 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:
n \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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Figure 30.1: 2D Frame View exhibiting non-exposed areas around the frames

Step 2: Check the Integration with the Full Frame Cursor

1. Click the Full Frame Cursor button on the Frame Integration toolbar. The whole merged
frame is marked for integration.

2. Click the Integrate Cursor button on the Frame Integration toolbar
click the Integrate Cursor command in the command bar or the context menu of the
cursor.

®» 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.
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Figure 30.2: Integrated scan with intensity drop at low angles due to mask misalignment
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30.3

Step 3: Changing the Default Mask to Exclude Non-Exposed
Areas

1. Select the Edit Multiple Properties check box to display the combined properties for all
three frames.

Multiple properties S=IE

R

Edit multiple properties @
2. Select the Use Custom Mask check box to display the mask properties.

Attributes -
Color 1 ”
lUse Default Mask v

Use Custom Mask @

3. Change the Radius to 980 pixel.

Attributes -
Calor 1 w
Lze Default Mask w
Use Custom Mask v
Center ¥ 1023 Pixel
Center ¥ 1023 Pixel

Radius {980 Picel

» The displayed masks change according to the chosen radius. No non-exposed areas
remain visible.

Figure 30.3: 2D Frame View with an adjusted default mask
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30.4  Step 4: Selecting the Integration Cursor and Integration

] 1. Click the Full Frame Cursor button on the Frame Integration toolbar. The whole merged
=) frame is marked for integration.
ﬁ@ 2. Click the Integrate Cursor button on the Frame Integration toolbar
click the Integrate Cursor command in the command bar or the context menu of the
cursor.

» The scan is created in a separate scan list.

Figure 30.4: 2D Frame View with the full frame cursor drawn along its edges
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Figure 30.5: The resulting integrated scan
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31

31.1

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.

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 files data command or the Import from files button.

= The Import From Files dialog box will be displayed.

3. Search the Tutorials/EVA* directory and select the ET20.RAW, ET50.RAW and

ET80.RAW files.
4. Click Open.

5. The scans will be added to the Data Tree and displayed in the graphical view of the EVA
document and added to the data tree.

* 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.

File name: "ET80.raw" "ET20.raw" "ETS0.raw"

E Import from Files IEI
OD | . % Bruker AXS » Tutorials » EVA » v | s | Search : EVA o |
Organize « MNew folder 3 - O '@'

_ |~ || BX100.bet k. ETS0.raw [k Miore.raw
I My Favorites & Ccraw |m| {i Pbznox.rav
B Deskiop {k Corundum-1.raw ET"W”E-'EW 1& Pehips.raw
l:l} Downloads e {k Corundum-2.raw & Frank.raw [k Pegmin.rar
i Recent Places [k Corundum-3.raw & Guild.raw [i Pig.raw
i EVA [ CPD-2.raw [ KCP.raw li Quartzraw
| My Documents (i Csand.raw & LaB6.brm [k Spikes.raw
o m {i DD.raw [ mi.raw i To3.raw
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Figure 31.1: Importing the 3 scans
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Data Tree | X
Data Description
o e
,_%_,- Views
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,_-i-_,- Settings 1 Chemical Filter - 1 Database Filter
=] 2Theta 3 Scans
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Figure 31.2: ET20.RAW, ET50.RAW and ET80.RAW added to the data tree

1. Select the scan list (2Theta list in the example).

@ 2. Click Scan Column View in the Create list of the Data Command panel
click the Scan Column View button on the Create View toolbar
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.

[H scan Column View [

|| Misible | Icon | Color | Index | Mame | Parent | Sample Name | File Name | Scan Type | Scan Status | Start |
| 1 | 1 ET20.raw #1 2Theta 20% Boehmite/80% Corundum ET20.raw  Coupled TwoTheta/Theta Completed 22.000
| 1 . ) 2 ETS0.raw #2  ZTheta  50% Boehmitef50% Corundum  ETSO0.raw  Coupled TwoTheta/Theta  Completed 22.000
= 1 [ 3 ET80.raw #3 ZTheta 80% Boehmite/20%: Corundum ET80.raw  Coupled TwoTheta/Theta Completed 22.000

(BT 22 | ()

3. 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.

4. 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.

5. Check the view is printable.

6. 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.

» The print preview with the vertical table will be displayed.

158 / 164 DOC-M88-EXX201_V6_04.2021



Using Printing Options

31.2

&= PDFCreator v | 2 [ =) 2 14 » bl
RR £ v d
2Theta
Visible fes Yes Yes
lcon 1 i 1
Color - L L]
Index 1 2 3
Name ET20.raw #1 ET50.raw #2 ET20.raw#3
Parent 2Theta 2Theta 2Theta
Sample Name B o o oo
File Name ET20.raw ET50.raw ET80.raw
Scan Type Coupled TwoTheta/Thea Coupled TwoTheta/Thea Coupled TwoTheta/Thela
Scan Status Completed Completed Completed
Start 22.000 22.000 22.000
End 45.000 45.000 45.000
Step Size 0.020 0.020 0.020
Time per Siep 20 20 20
Te 25 (Room) 25 (Room) 25 (Room)
Time Started 0.0 0.0 0.0
G radis 2005 200.5 200.5
2-thetn 22.000 22.000 22.000
Theia 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-Drive
HAuncl 0.0 0.0 0.0
Pagel of 2

100%

Figure 31.3: Vertical table visible in the print preview

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 humerous objects and proper-

ties.

n The Repeat Columns feature is available up to version 3.1.

4

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 files data command or the Import from files button.

» The Import From Files dialog box will be displayed.

3. Search the Tutorials/EVA* directory and select the fifteen first . RAW files from 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.
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* 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.

& Import from Files ==
GO [0« Bruker AXS » Tutorisls » EVA » ~ [ 43 [ search : Eva 2]
Organize ¥ New folder % v |01 @

) it /2D FrameData | i Corundum-1.raw {i Guild.raw
R My Favarites | T 1 KCP.raw
B Desktop [ Alefitaw]| | Corundum-3aw & LaB6.brml
& Downloads | [ Alrefitraw {E CPD-Zraw & mlraw

2 Recent Places

i Asnosollrew | i Csanduraw i m2.raw
RaEVA [ Assolleraw | [ DDraw i m3.aw
£ My Documents {i AUST BCraw | [l DTA-300LC-Scans_50-220C.brml 'l Mineral_Micure.t
~ [ AUST EBraw| i Ep333fraw 1i NhdnoZ.raw
i Libraries L AUST Horaw | i ET20.raw i Niore.raw
[& Documents [ Bb.raw i ETS0.raw fi Pbznoxraw
o) Music & Bchips.aw i ET80.raw i Pehips.raw

&) Pictures [ BX100.raw {& Francolite.raw & Pegmin.raw

B Videos . [Eccaw & Frank.raw i Pig.raw
[ F—— b

File name: "Corundum-3.raw’ "Aa.raw” "Alrefht +  |RAW files (brml.raw;"y;" x5

Figure 31.4: Importing Scans

Data Tree

IDaiﬁ | Description

=l Document

._-;;.- Views
e s

|I| Aa.raw #1 A-¥RD-QUA0DCL 10COR20CAL30
<[] 1] Alrefit.raw £2 ALREFLT
I Asnosoll.raw #3 ASPIRIN - MO PRIMARY SOLLER SLIT
I Assoller.raw #4 ASPIRIN - PRIMARY SOLLER. S5LITS
IIl ALST_BC.raw #5 SAMPLE BC
~[w| [1] AUST_EB.raw #6 SAMPLE EE
~[][1] AUST_H.raw #7 SAMPLE H
IIl Bb.raw #3 B-¥RD-QU25DOL20COR20CAL3S
«[#] 1] Bechips.raw 29 BCHIPS
-] [ ] Bx100.raw #10 BX100
|:| Cooraw #11 C-¥RD-QUI0DOL30COR20CAL4D
: Corundum-1.raw #12  Corund
I Corundum-2.raw #13  Corund
IIl Corundum-3.raw #14  Corund

= e |l

Figure 31.5: Scans added to the data tree

5. Select the scan list (2Theta list in the example).

6. Click Scan Column View in the Create list of the Data Command panel

click the Scan Column View button on the Create View toolbar.

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.
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[H Scan Column View E3

| Visible | Icon | Color | Index | Name | Parent | Sample Name | File Name | Scan Type
I ERed sl 1 Aaraw #1 ITheta  A-XRD-QU4ODOL10COR20CAL3D Aa.raw Coupled TwoTheta /Theta
1 M Blue ] 2 Alrefitraw #2 ZTheta  ALREFLT Alrefit.raw Coupled TwoTheta/Theta
1 [ Lime sl 3 Asnosoll.raw #3 ZTheta  ASPIRIN - NO PRIMARY SOLLER. 5LIT  Asnosoll.raw Coupled TwoTheta/Theta
I [ Magenta || 4 Assoller.raw #4 ZTheta  ASPIRIN - PRIMARY SOLLER SLITS Assoller.raw Coupled TwoTheta/Theta
1 I Elack sl 5 AUST_BC.raw #5 ZTheta SAMPLE BC AUST_BC.raw Coupled TwoTheta/Theta
1 B CarkRed || G AUST_EB.raw #6 ZTheta SAMPLE EB AUST_EB.raw Coupled TwoTheta/Theta
] I I Darkor... || 7 AUST H.raw £7 ZThets  SAMPLEH AUST_H.raw Coupled TwoTheta/Theta
I EGreen |v| 8 Bb.raw #3 ZTheta  B-¥RD-QU25DOL20COR20CAL3S Bb.raw Coupled TwoTheta /Theta
| [ cyan sl 9 Bchips.raw #9 ZTheta BCHIPS Bchips.raw Coupled TwoTheta/Theta
] O vellow [ 10 BX100.raw #10 ZTheta BX100 BX100.raw Coupled TwoTheta/Theta
| [ Lightst... [~ 11 Coraw #11 ZTheta C-¥RD-QU10DOL30COR20CALAD Co.raw Coupled TwoTheta/Theta
[ LightPink [ 12 Corundum-lraw #12 ZTheta Corund Corundum-1.raw  Coupled TwoTheta/Theta
| 1 I Red sl 13 Corundum-2.raw #13 ZTheta Corund Corundum-2.raw  Coupled TwoTheta/Theta
= 1 Blue gl 14 Corundum-3.raw #14 ZTheta Corund Corundum-3.raw  Coupled TwoTheta/Theta
sl 43 J 1)

Figure 31.6: Scan column view

7. 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.

[ scan Column View (]

| Name | Colar | Sample Name | File Name |Start  End | Step Size | Time per Step | Time Started | Goniometer radius |
IAa.raw #1 I Red || A-XRD-QU40DOL 10COR20CAL30 Aa.raw 23,990 46,990 0.020 2.0 0.0 200.5
I.ﬂ’u\raﬁt.raw #2 I Elue |22 ALREFLT Alreflt.raw 5.000 70,000 0,025 2.0 0.0 170.0
I»'-\snosoll.raw 3 [ Lime || ASPIRIN - NO PRIMARY SOLLER SLIT  Asnosoll.raw 5.000 35.000 0.020 2.0 0.0 200.5
IAssol\er‘raw #4 I Magenta || ASPIRIN -PRIMARY SOLLER SLITS Assaller.raw 5.000 35000 0.020 2.0 0.0 220.5
IAL.IST_BC.[EW =5 I Elack || SAMPLE BC AUST_BC.raw 20.000 40,000 0.020 3.7 0.0 200.5
IAL.IST_EB.rE\c\' #0 B DarkRed || SAMPLE EB AUST_EB.raw 20,000 40,000 0.020 3.7 0.0 200.5
IAUSI'_H.[EW =T = DarkDr..._i_ SAMPLE H AUST_H.raw 20.000 40.000 0.020 3.7 0.0 200.5
IBb‘raw #3 D Green || B-¥RD-QU25SDOL20COR20CAL3S Bb.raw 23.990 46,990 0.020 2.0 0.0 200.5
IBchips.raw =3 [ cyan || BCHIPS Bchips.raw 5.000 70.000 0.025 2.0 0.0 170.0
IBXlDD.raw #10 Oellow || BX100 BX100.raw 4.986 79.986 0.030 3.0 0.0 200.5
ICc‘rau\‘ #11 [ LightSt... || C-XRD-QU10DOL30COR20CAL4D Ceraw 23.990 46,990 0.020 2.0 0.0 200.5
ICarundum—l.raw #12  [CLightPink |~ | Corund Corundum-Lraw 20,000 45.776 0,020 2.9 0.0 a.0
ICurundum—Z.raw #13 M Red |2/ Corund Corundum-2.raw ~ 45.797 71573 0,020 19.8 151.8 0.0
| Corundum-3.raw #14 [l Blue || Cerund Corundum-3.raw 71593 97.370 0,020 39.6 441.6 a.0
[l FF Bl

Figure 31.7: Scan column view with a new column configuration: file name and color in first

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.

1. 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.

2. Check the view is printable.

3. 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.

» The print preview will be displayed.
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<
Pagel of 6

= |PDFCreator

BR 53

v | 2 [wow 2| @ 14 ¥kl
2|

2Theta

Name Color Sample Name File Name Start End
Lz rawil ] A XRD-QUADDOLIOCORZ0CA0 _ |Asraw 23.990 |46.990
Areflt w2 ] ALREFLT Alrefit 5000 |70.000
Asnosoll mwi3 - ASPIRIN - NOPRIMARY SOLLERSLIT |Asnosollaw  |5.000  |35.000
Assollermwit =] ASPIRIN- PRIMARYSOLLERSLITS _|Assollermw__ |5.000_|35.000
AUST_BC.raw#5 ] SAMPLE BC AUST BC.raw_|20.000 |20.000
AUST_EB.raws ] SAMPLE EB AUST EB.raw _|20.000 |20.000
AUST Hraws? = SAMPLE H AUST Hraw  |20.000 |20.000
Bb.raws3 ] B-XRD-QU25D0L20CORZICALS __ |Bb.raw 23.990 |45.990
Bchips @3 = BCHIPS Bchips.mw ___|5.000_|70.000
EX100.raw#10 (5] EX100 EX100.raw  |4986 |79.986
Cerantil = C_XRD-QUI0DOL30COR20CALE0_ |Coraw 23.990 |46.990
Corundum-T.raw = Corund Corundum-1.raw|20.000 |45.776
Corundum-2.@w - Corund Corundum-2./aw|45.797 |71573
gﬂ”"d”m’l"” . Corund Corundum-3.raw| 71,593 |97.370

Name Color Step Size | Time per Step | Time Starled | Goniometer mdiie | 2-thela
Lz rawil ] 0.020 20 0.0 2005 23.990
Arefl. w2 ] 0.025 20 0.0 1700 5.000
Asnosoll sl = 0.020 20 0.0 2005 5.000
Assollermwit = 0.020 2.0 0.0 2205 5.000
AUST_BC raw#5 - 0.020 37 0.0 2005 20.000
AUST_EB.raws = 0.020 37 0.0 2005 20.000
AUST Hrawt? = 0.020 37 0.0 2005 20.000
Bb.raws3 ] 0.020 20 0.0 2005 23.990
Bchips. w9 = 0.025 2.0 0.0 1700 5.000
EX100.r2w 210 = 0.030 3.0 0.0 2005 4,985
Cerantil = 0.020 20 0.0 2005 23.990
Corundum-Lmw#12 = 0.020 9.9 0.0 0.0 20.000
Corundum-2.mw#13 ] 0.020 19.3 1513 0.0 45.797
Corundum-3.ow#14 = 0.020 396 1218 0.0 71.593

100%

Figure 31.8: The two first columns “Name” and “Color” are repeated in the print preview
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