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Introduction Introdiost to Casa XPS

I. Toopen in Casa XPS, double click the .vmsfile, or in Casa, File, Open

Enter the User Name and License in order to betaldave files.

[I. Casa XPSlayout isdivided into 2 sections:
The left-hand side displays the spectra.
The right-hand side lists the data blocks.
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[11. General mouse actionsin Casa:

Left double-click Select data block

Shift then left click Select all blocks betweehahd last selected block

Ctrl then left click Select the*block and another block

Left click and drag a box Magnifies the area witttie box
(double-headed arrow zooms out)

Right click in data block side ~ Copy selected bkck

Right click in spectra side Propagate the specifjedntification (regions, components,
processing, annotation) from one spectra to others

Left click within the spectrum  Allows th@ptions menu to be accessed.
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Introduction Introdiost to Casa XPS

V. The Options menu:
1. Page layout — for choosing how many spectralisgayed at a time.
2. Tile display — for choosing what parametersdasplayed, font size, colours, etc.
3. Quantify — for setting up and checking the regiand peak components.
2. Elements — for identifying and quantifying thelessurvey spectra.
3. Processing — for calibrating the spectra.
4. Annotation — for displaying the region and camgnt % values, FWHM, etc.
When editing data in the Quantify, Regions or Congras tabs, ensure Enter is pressed to
retain the changes.

V1. Toidentify and quantify the elements present:

1. Double-click on a Wide (survey) data block tepdiay the spectra, then click in the spectra.

2. Options, Elements, Periodic Table, Find Peaks to locate the elemental peaks.

3. Only the main photoemission peak is chosen leenent (e.g. for C, O, and N the 1s; for Cl,
S the 2p, etc.)

4. Check that all the expected elements are seleatad that no obvious peaks have been
omitted.

5. Click Create Regions to create the quantification, then cliCkear All Elements. The default

background is ‘Linear’, and the Relative Sensijiractors (RSF) are entered automatically.
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Survey IntroductionGasa XPS

6. Options, Annotation, Quantification, ensureDisplay, Comps, and [Tasweun -,
Arnotation Histary | Regions | Components |

Use Tag Field are selected, then clickpply. The atomic % of | @« | rsws | 1=

Position Type

each element is displayed on the spectrAmotation History vy wum | LR
Table Type
" Regions " Comps  Both

records the annotation applied to each data block.

¥ Use Tag Field

™ Exclude Yariable

7. Click within the spectrum, press theuble-headed arro@n the | 7 esrem 1 ooetinshas

I™ Include Fw/HM I Enclude Canc.

toolbar, then press tHeft-hand arrowto zoom in on each region o |

in turn. Check that the region background lookbtrigthe left side
should always be slightly higher than the right] #me background line
should neatly bridge the gap underneath the peak.

8. If the background is not quite righDptions, Quantify, Regions. This box shows the
guantification carried out, including the elemehbfemission level, RSF, and background
type. When on th&egions tab, there will be a pale blue region shown onggectrum, with
two edge lines either side. To modify the Regidickand drag either of these edges.
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VI1I. To analyse the chemical environments:
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High Resolution Intcadion to Casa XPS

1. Select the high resolution element data block, activate the spectrum on the left. If
needed, zoom in by drawing a box around the peak.
Options, Annotation, Quantification, ensureData andComps are selected, thefpply.
Options, Quantify, Regions, click Create. Drag the edges of the region created to eitlter si
of the photoemission peak, in a similar manner® gurvey spectra. Check the RSF and
background type (change if required) and changd #ueto readNoTag.

4. Options, Quantify, Components. In the same box, switch to ti@mponents tab and click
Create. Either clickFit Components a few times (three should be sufficient) or iblitvious
there is more than one peak within the overall shapore than one component can be

created then thEit Components button pressed.
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5. The program only attempts to produce a good fiheooverall shape of the data. It has no
knowledge of the chemistry or chemical environmemésent. It is up to the user to ensure
their fitting and numbers of peaks have a meaningsaientific explanation. Good
references  for common ranges for  chemical  shifts r fodifferent
environments/bonding/oxidation state are the Appasdof theThe XPS of Polymers
Database, andNI ST (http://srdata.nist.gov/xps/
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High Resolution Intcadion to Casa XPS

6. With an idea of how many peak components are reduor your compound (based on the
chemical structure), try and fit the spectra.
i. Keep in mind the FWHM should be fairly similar pelemental region [typical
values are 1-1.2 eV for C1ls and N1s, 1-1.4 eV fbs]O
ii.  Constraints can be applied to the Area, FWHM, avgltipn, and can be for a range
(FWHM Constraint as 1, 1.2 would limit FWHM to within 1 and 1.2 e®f) relative
to another component (for example, if #wea Constraint of component B is written
as A*0.5, then the Area will be ¥z that of compon&ht
iii.  FWHM Constraints are used to ensure the components do not getittey Rosition
Constraints are used when you have an idea of the approximpasé&ion of the
component, or do not want it to move too far, &nda Constraints are used when
fitting to the stoichiometry of a chemical struaur
iv. A component can be moved manually by left clickengd dragging up/down for
intensity or left/right for FWHM while th&€€omponents tab is open. Holding down
the Shift key while dragging allows one variabld®altered without the other.
v. Components can be renamed to represent their chkmrironment, etc., by

changing théName in the Components tab.

VI . The ICOI'] Wlth theReSI dual l@ CasaXPS Licensed to:A21 UMIST Site License - [sugars]
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Referencing

Introdoatito Casa XPS

VI1II. Referencing:

1. Insulating samples accumulate a positive chargesacthe surface as the electrons are

ejected. To compensate for this, low energy elestrare directed towards the sample via

the charge neutralizer. The neutralizer often diygbvercompensates, generating a slight

negative charge, resulting in photoemission pehks are slightly shifted to low binding

energy. Photoemission peaks must be adjusted touatdor this for comparisons of

binding energy to be viable.

2. For organic samples, the common method is refangntd adventitious hydrocarbon

contamination at 285 eV (present in small quargtiten all samples exposed to air),

representing the chemical environment C-C. Hydimmarcontamination will often lead to

slightly increased C% and C—C intensity in spectra.

3. The hydrocarbon contamination peak may often be&wkes by other peaks (C—C bonds

may naturally be present); if C=C bonds are presarnples are often referenced to them

instead as they occur at lower binding energy @&V, making it easier to fit to.

4. To reference spectr@ptions, Processing, Calibration.

I Either type in the experimentallMeasured binding energy or draw a box on the

spectra with the right-hand edge at the measurieg va

ii. Type in the value to be shifted to in tfieue box (for exampleMeasured 282.7,

True 285 eV to reference to adventitious hydrocarbomamination 285 eV), and

tick Regions and Components.

iii.  To apply the calibration to all of the high resadat spectra in a row (for a single

sample), clickApply to Selection.
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Combining Spectra dalwction to Casa XPS

I X. Survey and high resolution spectra:

1. The survey and high resolution data can be usesthegto give the atomic % of each of the
components out of the total for that element. Sdlex survey data block, then Ctrl click the
desired high resolution element block. If the aatioh has been set up correctly as outlined
previously, the survey spectrum will show the a@di per component.

2. Spectra can be overlayed by selecting the deseadldocks and clicking theverlay icon
(second from the left, bottom row). Selecting @féset icon changes the between overlayed
and vertically offset spectra. Choosing the ficgin on the left sets up the spectra to allow

the Page Display option to be used to display multiple spectrazamtally or vertically.
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@ Josnnastevens= O, | )2 Windows Explorer -~ RS

- ,‘_‘%ﬂ Introduction to Casa | ) Docmentt - Microson. [N 'FI"‘ w- 2 C;I‘-ngﬂﬂjjm | it

3. Regions, components, annotation, or processing Ga g

be propagated (copied) to other spectra by rigﬁmfai:m " Pocesig @ Ametsin

¥ Components I Eror Bars

clicking in the spectra side of the window

=

T~ Match Species/Transiion

Quantification

Propagating regions and components is especCiallyim rwe: o conties

useful for a series of similar compounds where yGu-:«=

Selscted Block Id.__| File Mame:
573 sugars vms - csdocuments and setlingsyjoannasmy documentsaur,

Want to fit th e Sam e CO m po n e nts Wlth o ut h avi n g t 145 sugars. vms | cdocuments and settings\joannaimy documentsiunit.

do each one separately. After propagating, refine
the regions and presgit Components for the

components.
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Combining Spectra dalwction to Casa XPS

4. Spectra can be normalised by overlaying the spactdathen selecting thHeormalise icon.
Holding down the Shift key and left clicking allovtise position at which the spectra are
normalized to be changed (represented by the hilaek
The Block com icon contains the experimental adtiorsdetails.

To copy data blocks to other windows/files, setbet required blocks, go to the where the
data is to be copied to, then click thaste icon.

7. To number samples, select the required data bl@id,click theExp Var icon, typing in
the desired number for tiexp Variable Value.

8. To change the sample ID, click theit Mode icon select the data blocks and click #aslit
Sample ID icon. Ensure onlypdate Sample ID is ticked, then type in the sample identity.
Click OK, thenYes when prompted ‘Would you like to use the VAMAS iiistead?’.
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Ready Je\documents and settingsijoannaimy documents|uniteray phd\casa fles\currentisugars. vins

X. Exporting to Excd
1. Options, Quantify, Report Spec. Select whether data for Regions, Componentsptir are
required. The data for the selected data blockbasvn on screen. Th@opy icon may then
be used to copy the data into Excel.
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Links Introduction @asa XPS

Useful links

University of Manchester XPS:

Booking the XPS and general information on the gapaint:
http://www.manchester-xps.org.uk/

Chemical shift references:

The XPS of Polymers Database
NIST (http://srdata.nist.gov/xps/

XPS InternationalHttp://www.xpsdata.con/

CasaXPS:

http://www.casaxps.com

Manuals
http://www.casaxps.com/ebooks/ebooks.htm

Updates
http://www.casaxps.com/help manual/manual updates/
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