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specular beam spot Fig.3.28. Schematic diagram of

: RHEED geometry showing the in-
cident beam at an angle & to the
surface plane: azimuthal angle ¢,
The elongated spots indicate the in-
tersection of the Ewald sphere with
the 01, 00, and 01 rods (3.9]

fluoresceant
screen

incident i shadow edge
beam

=76

The experimental geometry of RHEED is illustrated in Fig. 3.28. Electrons
having energy of typically 5-50keV are incident on the substrate at a variable
glancing angle (0 < 4 < 5°). The diffraction of the incoming primary beam leads
to the appearance of intensity-modulated streaks (or rods) normal to the shadow
edge superposed on a fairly uniform background which is due to inelastically
scatiered electrons. It is obvious from the figure why this geometry is ideal
for combination with MBE, where it is desirable to have the molecular beams
impinging on the subsirate surface at near-normal incidence.

Figure 3.29 shows a diffraction pattern in the [110] azimuth of the recon-
structed GaAs(001)-(2 X 4) surface (zero-order Laue zone). The fourfold peri-
odicity is evident from the appearance of fractional-order (i.e., 1/4, 1/2, and 3/4
order) streaks between the integral-order streaks. The intensity of the streaks is
srongly modulated, with the section of the highest intensity lying approximately
on a semicircle. This can be understood in a simplified picture if it is assumed
that the penetration of the electron beam is restricted to the Very uppermost lay-

Fig,3.29. Diffraction pattern from the GaAs(001)-(2 X 4) surface, in the f10] azimuth,
taken at an electron energy of 12.5keV and an incident angle of 3.1° [3.9]
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8 number of
monolayers deposited
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Fig.19. Real space representation
of the formation of the first two
complete monolayers of GaAs(001)
in relation to RHEED intensity
oscillations, according to the first-
order growth model. Here @ is the
fractional layer coverage [1.121)
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Fig.1.11. {a) RHEED intensity oscillations of the specular beam observed in the [100]
azimuth of (001)}GaAs substrate during the continuous growth of GaAs, Al-Gay_;As
and AlAs. (b, ¢) Simplified models of the cross sectional view of superlattice structures
grown by two methods: the conventional non-PLE method (b}, and the PLE method (¢)
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2 present-day effusion cell used
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right) (Courtesy of VG Semicon) '
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