o ®© ® & ®
= ® ® ® ® ®
» subsirae

{_radsarhate (OO0

Figure A2 The M{110004 = 1—00 surface structure, with the adsorbate unit mesh
marked,

The: fraciional surface coverage can be defined as

b= number of spechs wlsorbed
number of substrate atoms in fop layer of solid

where both numbers reliste 10 unit surface ans.

The valoe of fcan be determined by inspection of the adsorbate wnit mesh or from the
{1 = pr) motation:

v A drawn in Figure A2, the adsorbate mesh contamms (6 % 4 +4 2 4 =4 M atoms and
{4 x §)=1 CO molecule, 20 =] =025

* Using the notation, &= [Nm 2= )= L25

(b} EELS and XPS require ¢léan surfaces. Even at the low operating pressures of these
techniques, the surface will be fully covered by contaminants, which must be removed.
Methods include the {olloaing (any one of them);

* heating al low pressore (1071 o)

= heating in an Oy atmosphers woxidize contaminants, with subsequent heating inan
H; atmosphere o remove any oxpde laver;

= argon son etching to bomband adsorbed comtaminants, with annending 1o restore
surface siructun:,

= cleaving o expose o chean surlace,

) (0 KPS

In XPS, & beam of monochromatic X-ray rdidion of given photon energy (hv) causes
the ejection (or ionization} of clectrons from core levels of the sample (Figum: A5, amd
the kinetic energies (B ) of these photoelectrons are analysed. This allows determination
of the binding energies [ Eg) of the electrons, via the Ensiein equation

E, = hv—Ej
The binding energies of the coreelectrons moa given clement are sufficicatly
characteristic to be used for qualitative analysis, A lable of hinding energies of the
elements is necded for comparison of By values, confirmation of element identification
requiring the observation of several possible By values. Hence, XPS can provide
information hoth on the composition of a surface, and on the nature of any adsorbed
species. Small shifts in expected Ey values may indicate oxidation state values o
electron wanslier hetween surface and adsorbate atoms,
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