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1. Diffraction:

(a) The radiation ψP in the point P can be written
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2π

∫
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Explain what the symbols mean, sketch a figure if necessary. (This
question did not appear on the final exam.)

(b) What property of the radiation is symbolized by ψ and what relation
is there between ψ and the intensity I? (This question did not appear
on the final exam.)

(c) In the Fraunhofer limit we can simplify this expression to

ψP(θ) ∝

∫

e−ikx·θt(x)d2x ≡ t̄(θ)

Show that the diffraction pattern from a single (one-dimensional) slit
given by

t1(x) = 1 |x |< a/2,

= 0 |x |> a/2.

is proportional with a function of the form sinc(y) ≡ sin(y)/y.
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(d) What is Babinet’s principle?

(e) Explain how one with the help of diffraction can measure the thick-
ness of a human hair.

2. Seeing:

(a) Describe the elements that go into a system performing adaptive
optics. How fast (at what cadence) does such a system have to work?
Sketch a figure.

(b) Describe other techniques (apart from adaptive optics) used to re-
duce the effects of atmospheric seeing. Give specific examples from
the different telescopes found on the Roque de los Muchachos Obser-
vatory, on La Palma.

3. It is very difficult to find materials that reflect short wavelengths at high
angles of incidence.Telescopes that use other principles must therefore be
employed. Examples of such telescopes are the Wolter-telescope(s) og
collimating (mask) telescopes. Explain briefly how these function and in
what parts of the spectrum they are preferably used.

4. The degree of ‘birefringence’ in a material is given by J = µE −µO, where
µE and µO are the index of refraction of the ordinary and extra-ordinary
rays.

(a) What does a birefringent material do with light? What are the ordi-
nary and extra-ordinary rays?

(b) If light with wavelength λ is sent through a birefringence material
of degree J , the two rays mentioned over will use different time in
traversing a distance T through the material. Find an expression for
the time difference ∆t and the phase difference δ as a function of λ
and distance T .

(c) What optical elements other than the birefringent crystal are neces-
sary in order to construct a Lyot filter? Make a sketch if necessary.
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