SCHOOL OF PHYSICS
MIDSESSION EXAMINATION

SEPTEMBER 2014 -

PHYS3031/PHYS3060

ADVANCED OPTICS

Time Allowed — 50 minutes

Total number of questions — 3
Answer ALL questions

Questions are NOT of equal value

Candidates should provide their own univers
approved calculator A

Answers must be written in ink. Excbpt’-wlié
are expressly required, pencils may only be

Candidates may keep th

masterpiece.
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Question 1 (3 marks)

Derive the Foyrj '
ourier transform of the double delta f | o
unction,

Question 2. (5 marks)

Consider a diffraction

‘ grating consistj [
relevant dimensions 8 Consisting of a finite number of evenly spac

re indicated in the figure.
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Given that the diffracted intensity is given by:

sin(tws)
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) -array?(ds) ®(nd—1m—s—.

Use Rayleigh’s criterion to show that the spectral resolution of such a grating, de
only dependent on the number of slits illuminated.

Question 3 (9 marks)

The following equation represents the diffracted field (as a function of diffractic

sin(50076)
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(i) Determine an expression for the aperture f
array spacing and number of periods. Pro

mm).
(ii) An opaque mask is placed over every second ¢
and a thin spherical lens is placed in fror of t

(ili)  Use the resultin (i) to determin th
filtered image of the aperture (obs
your answers in spatial dimension



