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Fig. 5.1. Variation in secondary electron yield angle of tilt of specimen surface relative
to horizontal.

Figure 2.24 Schematic illustration of the tilt angle dependence of secondary electron
emission. Only those electrons created within a distance A of the surface are able to
escape (shaded area). As the surface is tilted, a greater proportion of the interaction
volume is exposed. Emission at edges is particularly high. (For backscattered
electrons, the situation is very similar, although the escape depth region is much
greater since backscattered electrons have higher energies)




Fig. 5.3. Edge effect in secondary electron image: signal enhanced when beam is (a)
close to edge, compared to (b) away from edge.
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Table 3.6. Upper Crossover Energy for Various Materials (Normal Beam Incidence)

Material EykeV) Reference

Kapton 04 Joy (unpublished)
Electron resist 0.55-0.70 Joy(1987)

Nylon 1.18 Joy (unpublished)
5% PB7/nylon 1.40 Krause ef al. {(1987)

Acetal 1.65 Vaz (1986)

Polyvinyl chloride 1.65 Vaz (1986) i
Teflon 1.82 Vaz and Krause (1986)
Glass passivation 2.0 Joy (1987)

GaAs 2.6 Joy (1987)

Quartz 3.0 Joy (1987)

Alumina 4.2 Joy (unpublished)
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Figure 1.17 Total electron yield as a function of energy, showing with regions of
possible contrast reversal. Images of pollen grain at various corresponding voltages
shown as insets.
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FIGURE 4.2. The ionization process. An inner (K) shell electron is ejec-
ted from the atom by a high-energy electron. When the hole in the K shell
is filled by an electron from the L shell, characteristic (K,) X-ray emission

occurs. The beam electron loses energy but continues on through the

specimern.
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FIGURE4.3. The complete range of possible electron transitions that give rise to K, L. and M characteristic X-rays. Not all these X-rays are detectable
by the XEDS in the TEM.
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TABLE 4.2 Difference Between E; and Ex

Element Critical ionization energy X-ray energy
E. (keV) Ek (keV)

C 0.282 0.277
Al 1.562 1.487
Ca 4.034 3.692
Cu 8.993 8.048
Ag 25.531 22.163

Note that the energies may be affected by bonding states but shifts will only be a
few eV.
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