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Fig. 2. Energy level diagram for cold field emission (FE), ther- Fig. 3. SEM micrographs of (a) thermionic electron gun,¢LaB
mal field emission (TF), and Schottky emission (SE). (adaptedand (b) field emission electron gun, (310) single crystal wire tip

from Tuggleet al, 1985).
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Fig. 4. Schematic diagram of (a) conventional self-biased thermionic electron gun (adapted from Hall, 1966) and (b) thied&urtler

field emission source. (adapted from Crewe, 1969).
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Table 1. Comparison of electron sources at 20 kV
Source Brightness A/ctsr Lifetime (h) Spot size Energy spreH Beggb(ﬁil:;rent
W hairpirf-® 10° 40-100 30-10Qm 1-3eV 1%
LaBg®® 1¢° 200-1000 5-5m 1-2eV 1%
Field emission
Coldo 1¢ >1000 <5nm 0.3 5%
Thermat* 1¢° >1000 <5nm 1 5%
Schottky* 10° >1000 15-30 nm 0.3-1.0 2%

"Haine and Cosslett (1961)
5Troyon (1987)

®Broers (1974)

PCreweet al (1971)
MTuggleet al (1985)
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Fig. 6. Two objective lens configurations: (a) asymmetrical pin-

hole lens and (b) symmetrical immersion lens.
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Fig. 9. Monte Carlo electron-trajectory simulations of the inter-
action volume in iron as a function of beam energy: (a) 10 keV,

(b) 20 keV, and (c) 30 keV.
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accelerating voltage (V, volts)
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where AE : energy spread of the beam (~0.3 eV for cold
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Fig. 15. Schematic drawings showing how (a) spherical aberration, (b) diffraction (aperture) aberration, and (c) chroatagiciaber
a lens cause a point at P to blur into a broadened image at Q.
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Confusion Fig. 17. FE-SEM images of carbonized glassy-like material at
Fig. 16. Schematic diagram showing the origin of astigmatism. (a) 315C and (b) 55fC.
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1] (b

Fig. 18. FE-SEM images of polymer/metal nanocomposite: (a)F19- 19: FE-SEM images of (a) polypyrrole and (b) polypyrrole
before and (b) after heat treatment. In a matrix.
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