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%l 3. Monochromatic aberration. Marginal rays are brought ‘
to focus nearer the lens than near-axis rays.
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18| 4. Formation of astigmatism for a lens with slightly differ-
ent optical properties in the horizontal and vertical directions. In
this illustration the lens is more powerful in the vertical plane.
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72l 6. Schematic drawing shows the electron column, the de-
flection system, and the electron detectors.
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Projection Distortion
Scan
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Specimen’
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Scan Excursion
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Comparison of Scan Excursions for §=45°

He——— Paralel to Tit Axis
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Tilt Axis

(b)

(c) (d)

%] 7. (a) Projection distortion (image foreshortening), which results from the tilt of a specimen for a tilt angle cf 45°. The scan has
the correct length parallel to the tilt axis(horizontal in the displayed image), but is lengthened perpendicular to the tilt axis (vertical in
the displayed image), thus reducing the magnification. (b) Latex sphere on a copper grid, specimen plane normal to the beam (0°tilt).
(¢) Grid-sphere specimen tilted to 55°. (d) Grid-sphere specimen tilted to 55°, tilt correction supplied, note restoration of square grid

opening, but distortion of sphere.

%7l 8. Illustration of image distortion that can occur at the edge of the image field. (a) Note the pronounced distortion of the image of
the spheres to an elliptical shape when placed at the top of the field of view. (b) The expected round shape is obtained when the spheres
are translated to the center of the field.
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%l 9. Secondary electron image (SEI) of a polymer fiber
(PET) prepared by the peelback method reveals the internal
fibrillar texture(arrow).
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%] 10. Secondary electron images of heat treated polyester fi-
bers; (a) Crystalline oligomer particles are shown(arrow) but
the details of the curved fiber surface are not shown, (b) 3di-
mensional details can be seen in the Y modulation mode.
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%} 11. Hollow microporous polyethylene fibers are shown in
SEM images of cross sectional (A) and longitudinal (B) views
which permit assessment of the structure.

%] 12. An example of a miniature apparatus for the compres-
sion of a fiber.
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1%} 13. Fracture surface of a fiber. (a) the flat mirror region
(M), adjacent to the locus of failure, which is the region of slow
crack growth, and the hackle zone (H), which is the fast crack
growth region, (b) the flaw causing failure(arrow).
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&l 14. SEI of a glass fiber reinforced nylon showing (a) nearly lateral failure across the matrix and fiber due to excellent adhesion
between the fiber surfaces and the matrix, (b) classical brittle fracture (arrow), and (c¢) adhesion of the matrix at the fiber surfaces.

%l 15. PBO fiber deformed under compression.
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(a)

(d)

& 17. BEI of resin impregnated one day old cement.; (a) Noisy image from a single frame scan, (b) High quality image obtained by
averaging 32 frames, (c) Histogram showing the 9size distribution of the various phases, and (d) By altering the grey levels in the
image, a single phase, in this instance the anhydrous cement phase, can be picked out for subsequent image analysis.
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% 18. (a) WDS spectrum and (b) EDS spectrum.
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