The XPS analysis
General details

Instrument
Samples are analysed using the Kratos AXIS ULTRA with a mono-chromated Al ka X-ray source (1486.6eV) typically operated at 3mA emission current and 12kV anode potential.
Detector details
The ULTRA is used in FAT (fixed analyser transmission) mode, with pass energy of 80eV for wide scans and pass energy 20eV for high resolution scans.

The magnetic immersion lens system allows the area of analysis for to be defined by apertures, a 'slot' aperture of 300x700 �m for wide/survey scans and high resolution scans. The take off angle for the photoelectron analyser is 90 degrees and acceptance angle of 30 degrees (in magnetic lens modes)

Electrons emitted from the top surface are taken through an electrostatic/magnetic lens system (Hybrid lens) and a hemispherical analyser (CHA). This energy sorts them, electron detection and counting is achieved with a triple channel plate and delay line detector. (DLD)
Charge neutralisation
For non-conducting samples a charge neutraliser filament above the sample surface gives a flux of low energy electrons providing uniform charge neutralisation.
Chamber pressure
The analysis chamber pressure is typically better than 5 x10-9 Torr. (actual pressure 1 x 10-8 Torr)
XPS - Surface Analysis
A wide survey scan and high resolution scans are done on each sample.

The high resolution scans are usually charge corrected to the main C 1s peak = 285eV and then quantified to compare the amounts of each element present, using Kratos sensitivity factors. Components are fitted under the peaks to give chemical information.
Time taken to run scans:
Wide scans are run for 20 minutes and high resolution scans for 10-30 minutes. Step size 1 ev for wide scans range 0-1400 eV binding energy.

Step size 0.1eV for high resolution scans, various ranges depending on the element.
Samples
Samples must be compatible with Ultra High Vacuum (UHV) therefore they must not outgas substantially. Samples are inserted into an airlock for transfer into the main UHV chamber. Typically samples pump down quickly. (Approx 1/2 hour) Powders or more gassy samples can be pumped overnight in the airlock.

XPS is very surface sensitive, detecting information from 5-10nm, so fingerprints or surface contamination will cover surface information. Therefore it is important not to touch surfaces once prepared or to leave residues from cleaning. Samples should be stored in glass jars, or wrapped in household foil. Plastic bags contain very mobile silicone release agents, which can contaminate the surface.

A variety of sample stubs and bars are available. Samples can be stuck down with carbon tape, silver DAG, pressed into indium wire, compressed into dishes or attached with tantalum strips.
Health and safety
MSDS and or COSHH sheets should be submitted with any samples.
Data analysis
Data analysis is carried out using CASAXPS software with Kratos sensitivity factors to determine atomic % values from the peak areas. It is available online at http://www.casaxps.com/ there is a site license for the whole of Nottingham University campus other users should register for single or site licenses via the CASAXPS website.

Further information about the instrument, data analysis and peak assignment can be found in the following:
1. Surface analysis by Auger and X-ray Photoelectron Spectroscopy Edited by David Briggs and John t Grant, IM Publications. 2003.

2. Practical Surface Analysis, 2nd Edition, Volume 1 Auger and X-ray photoelectron Spectroscopy, D Briggs and M P Seah. Wiley.

3. The NIST online database at http://srdata.nist.gov/xps/

4. Handbook of x-ray photoelectron spectroscopy : a reference book of standard spectra for identification and interpretation of XPS data / by John F. Moulder ... [et al.] ; edited by Jill Chastain, Roger C. King, Jr. Eden Prairie, Minn. :Physical Electronics,c1995.

5. http://www.kratos.com/PolyJISO/index.html

6. http://www.casaxps.com
Freeware: XPSpeak. (might be a link from UKSAF website http://www.uksaf.org/home.html)
