1236 CHAPTER 38 Diffraction and Polarization
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Figure 38.35 (a) Strain distribution in a plastic model of a hip replacement used in a medical
research laboratory. The pattern is produced when the plastic model is viewed between a polar-
izer and analyzer oriented perpendicular to each other. (b) A plastic model of
an arch structure under load conditions observed between perpendicular polarizers. Such pat-
terns are useful in the optimum design of architectural components,

Engineers often use this technique, called optical siress analysis, in designing
structures ranging from bridges to small tools. They build a plastic model and ana-
lyze it under different load conditions to determine regions of potential weakness
and failure under stress. Some examples of a plastic model under stress are shown
in Figure 38.35.

The liquid crystal displays found in most calculators have their optical activity
changed by the application of electric potential across different parts of the dis-
play. Try using a pair of polarizing sunglasses to investigate the polarization used in
the display of your calculator.

SUMMARY

Diffraction is the deviation of light from a straight-line path when the light passes
through an aperture or around an obstacle.

The Fraunhofer diffraction pattern produced by a single slit of width « on a
distant screen consists of a central bright fringe and alternating bright and dark
fringes of much lower intensities. The angles # at which the diffraction pattern has
zero intensity, corresponding to destructive interference, are given by
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How the intensity / of a single-slit diffraction pattern varies with angle 6 is

given by the expression
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where 8 = (2masin 0) /A and [, is the intensity at 8 = 0.

Rayleigh’s criterion, which is a limiting condition of resolution, states that
two images formed by an aperture are just distinguishable if the central maximum
of the diffraction pattern for one image falls on the first minimum of the diffrac-



