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148 4. Scattering from Surfaces and Thin Fibms

T T - T R

MEAN FREE PATH (monoloyers)

ENERGY (2V)

Fig. 4.1. Mean free path of electrons in solids as a function of their energy; a
compilation of a variety of experimental data [4.2). The quasi-universal dependence
for a large number of different materials is due to the fact that the major interaction
mechanism between the electrons and the solid is the excitation of plasmon waves
whose energy is determined by the electron density in the solid
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Fig. VIIL1. (a) Schematic of a three-grid LEED optics for electron diffraction
experiments. The integrated electron gun consists of a heated filament, a Wehnelt
cylinder (W) and the electron optics containing the apertures A-D. B and C arxe
usually held at potentials between those of A and D.
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/ Fig. 4.3. Ewald construction for

elastic scattering on a 2D sur-

face lattice. The corresponding 2D

reciprocal lattice points (hk) are
plotted onm 2 cut along kz. The

/ scattering condition (4.14) for the
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4 plotted beams is fulfilled for the re-
b = 71 1. A 1.+ ciprocal lattice point (hk) = (20);

(20) 00 (200 WO k, but a number of other reflexes
Kook’ -k 2Go= G are also observed (40), (30)...(30),
Surla 2T deT I (22)) ,..(ll)...

LU\JT‘\«I P |53

—]‘_\AQ &\&Mc\\—\ e VA XAy

andl NS (dy.,gxﬁiq,rL PRI

Fig. 4.6. LEED pattern of a cleau cleaved
nonpolar ZnO(1010) surface. Primary volt-
age Up =140V
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(Z0) {20} (00) " (20) (40) K,

Fig. 4.4. Ewald construction for elastic scattering on a quasi-2D surface lattice,
2s in Fig. 4.3, but now pot only scattering from the topmost lastice plane, but also
from a few underlying planes, is taken into account. The “thicker” regions of the
rods arise from the third Laue condition, which cannot be completely neglected.
: Correspondingly the (30) reflex has high intensity, whereas the (30) spot appears
weak
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Fig. 4.9. Ewald construction for a
surface with a regular step array.
The steps with a height d and a ter-
race width aNV (a is the lattice con-
stant) cause an inclination angle «
between the macroscopic surface and
the main lattice plane. Correspond-
ing to the lattice distance a, the re-
ciprocal lattice vector is Gy. The
step array is described by a super-
imposed inclined reciprocal lattice of

, ! T periodicity Q = 2x/Na. The pri-
0y 100) % mary electrons are described by the
' LATTICE PLANE wavevector k (two different primary
. — g SURFACE epergies with two different lengths of
d k are counsidered) and two different
| scattered beams (k” and k') are plot-

Na ( ted (k=%" and k = &)

k"cosep  kcosgp Nacose '

(4.19)
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