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Surface Physics

Rare�Earth Metals

Quasicrystals

Surface Alloys
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A bulk single crystal has good long-
range order, but there is always

some surface contamination.

An epitaxial thin film should have
less surface contamination, but the
long-range order will not be as good.

Bulk Crystal or
Thin Film? BCC Substrates

(110)(100) (211)

(211)(111)(100) (110)

Electronic

Geometric
Magnetic

LEED I�V

STM

SPARUPS

MCD

MXS

Surface Techniques

ARUPS

LEED

viewport

electron 
gun

retarding
grids

magnetic
shield

phosphor
screen

sample

vacuum chamber

viewport

electron 
gun

retarding
grids

magnetic
shield

phosphor
screen

sample

vacuum chamberLow�energy electron

diffraction is used

extensively to

determine surface

crystallographic

order



Surface Science at the University of Liverpool

3

Surface
Reconstructions
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Scanning Microscopy
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B � Bulk
S � Surface (clean)
P � Surface (partially covered)
I � Interface

Core�Level Shifts
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Core�Level Shifts

Taking photoemission

spectra from the W

4f core levels as Gd is

deposited shows the

formation of the

Gd/W interface.
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Quasicrystals

Recognising the presence

of quasicrystalline (5-fold

or 10-fold) symmetry in

an STM image can be very

difficult.

Using image processing, the

autocorrelation function

reveals the 10-fold symmetry.


