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ELECTRIC DIPOLES ON CLEAN MiCA SURFACES 41

Judied with LEED. If the electron accelerating voltage exceeds about 30 to
<0 V depending on the sample, the surface discharges almost instantaneously
and the diffraction pattern can then be viewed. The surface can be recharged
hv lowering the electron energy below a certain threshold and this cycle
.-épcated any number of times. This threshold is clearly related to the “cross-
aver” well known in secondary emission.

3.2. DIFFRACTION PATTERNS

Having discharged the surface (or avoided charging) one obtains a diffrac-
(ion pattern. In an earlier letter*) we had reported that diffraction patterns
from vacuum cleaved mica often showed unusual spot shapes. An “ordinary”
pattern consisting of round spots is shown in fig. la, taken from a sample
clecaved in air at | atm. The observed hexagonal unit mesh corresponds to
(he known crystallography of the mica cleavage plane, as reported by Miiller 5)
and also by Deville et al.5-7),

Fig, 1. Diffraction patterns from mica: (a) air cleaved, 105 V; (b} vacuum cleaved,
' showing triangular spots, 100 V.

Samples cleaved in Vacuum.sh’dwed patterns with the same unit mesh,
"t generally with triangular spots as shown in fig. 1b. At a given primary
| cliergy all the triangles have the same size and are similarly oriented. Besides
triangles, there are three-winged stars, the wings not necessarily equally long
(fig. 2a). Also the triangles are not always equilateral and can be narrow
(2b). Sometimes the triangles resolve into triple spots (2¢), one or even two
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BHATTACHARY YA: LEED PATTERNS FROM MICA SURFACES 93

Fig. 2—LEED patterns from a mica surface cleaved in | atmosphere argon at beam energy () S0V, (b) 100V, (c) 115V and (d) I35V

LEED has not been much used to study the mica
surface because of the problem of surface-charging
associated with mica. However, Muller'® and Deville
et al.'* did observe the hexagonal unit mesh of mica
surface with LEED. Muller and Chang”® found
normal round spots for the air-cleaved mica surface
which deteriorated and blanked out after some time.
For the vacuum-cleaved surface, these authors
noticed unusual patterns of triangular spots,
three-winged stars, triple or double spots or streaks,
all having similar orientation. The present
investigation was aimed at having a closer look at the
unusual LEED patterns of mica.

Materials and Methods

LEED patterns from mica surfaces were studied in
an ESCALAB MK Il system (Vacuum Generators,
U.K.) fitted with LEED facility and a high precision
sample manipulator in the preparation chamber. The
chamber was routinely maintained at a pressure of
1079—10 ' torr (1 torr = 133.3 Nm ™ 2). One cm’
mica samples (0.25 mm thick) were made from
muscovite mica of highest purity (grade 5) and were

mounted on nickel stubs with tantaium clips at the
four corners. The top face of the sample could be
cleaved in situ with a wabble stick and a small silver
wire loop atiached to the sample. The sample could be
annealed by placing it in the P8 heating probe inside
the UHV chamber,

Results and Discussion

Because of surface charging, stable LEED patterns
could be seen only with an electron beam energy of 70
V or more. Good patierns were obtained with 90-150
V beam energy. The air-cleaved mica surface
produced very faint patterns which could not be
photographed. Annealing the surface (o a
temperature of 700 K did not improve the LEED
patterns. The carbonaceous overlayers of the
air-cleaved mica surface'? ' could be responsible
for this.

Best LEED patterns were secen when mica was
cleaved in flowing argon at atmospheric pressure and
the cleaved face was introduced into the LEED chamber
immediately. The patterns obtained are shown in Fig.
2(a), (b), (c) and (d) for beam energies of 90, 100, 115
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