[image: image1.jpg]1 Problem 9-15

A certain film has a nonlinear t4 vs. E curve which, over its region of operation, may
be described by
ta =ty + pE} (1.1)

where E7 represents the variations of exposure about the reference exposure

(a) Assuming a reference wave A exp(—j2maz) and an object wave

a(z,y) exp[~jo(z, v)] (1.2)

at the film, find an expression for that portion of the transmitted field that generates the

twin first-order images.
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(b) To what does this expression reduce if A > |a|?
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(c) How do the amplitude and phase modulations obtained in the previous parts of the
problem compare with the ideal amplitude and phase modulation present when the film

has a linear t4 vs. E curve?
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Consider the incidence of a Gaussian beam normally on a solid prism with an index

of refraction n (as shown in Fig.1)

(a) What is the far-field diffraction angle of the output beam?
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(b) Assume that that the prism is moved to the left until its input face is at z = —I;.

What is the new beam waist and what is its location? (Assume that the crystal is long

enough that the beam waist is inside the crystal)
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A Gaussian beam with a waist located at z = 0, and with a wavelength A, is incident
on a lens placed at z = [ as shown in Fig.2. Find the lens focal length. f, so that the
output beam has a waist located at a given location z = L. Show that (given [ and L) two

solutions for the focal length exist. Sketch the beam behavior for each of these solutions
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