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(Answer any five) 

1. A Fabry-Perot igterfer~~o~tyr~· has platt: spacing do= 1 em, mirror r~fle~tivity: R ~0.85 and interior 
~ ~"~ . -- '1~ ~ .~~ .""··_-·- " 'f::'~ ~ • .-..":: 

index n1 = 1. ·' ~· ~· ·"·~.~~~-·· · ' 
-'! '"' ;;. 

(a) Find the finesse, the minitnumflistinguishable wavelength separation' and th'e resolving power. 
(b) If it is us.ed in the neighbourhood of AvAc = 500 nm, find the free spectral range of the instrument. 

4+2=6 
2. Consider a 'beam splitter' designed for s-polarized light incident on a 
substrate of glass (n = 1.5) at 45° as shown in the side figure. A thin 
coating of zinc sulfide (n = 2.32) is applied to the front of the glass to 
cause about half of the light to reflect. A magnesium fluoride (n =· 1.38) 
coating is applied to the back surface of the glass to minimize reflections at 
that surface. Each coating constitutes a separate double interface problem. 
(a) Show that the maximum reflectance possible from the front coating is 
46%. Find the smallest possible_ d1 that accomplishes this for light with 
wavelength Avac = 63 3 nm. 
(b) Find the highest transmittance possible through the antireflection film at the back of the 'beam 
splitter' and the smallest possible d2 that accomplishes this for light with wavelength Avac = 633 nm. 

3+3=6 
3. (a) Horizontally polarized light (8 = 0) is sent through two polarizers, the first oriented at 81 = 45° 
and the second at 82 = 90°. What fraction of the original intensity emerges? What is the fraction if the 
ordering of the polarizers is reversed? Use Jones matrix in your calculation. 
(b) Define Stokes parameters for a partially polarized light. Determine the values of the Stokes 
parameter for the light that has been attenuated to I= lin/3 but is purely left circularly polarized. 

2+4~6 

4. (a) Describe with analysis the application of Michelson Interferometer for Fourier Spectroscopy. 
(b) Describe with analysis the application of Fabry-Perot Interferometer as spectrum analyzer. 3+3=6 

5. A pulsed light field at z=O is £(0, t) = E0 (0)e-t
2

/
2T

2 
e-iwot (a) calculate the field spectrum 

E(r, w). (b) Verify Parseval's theorem for the field and spectrum. (c) Determine coherence function 
for the above light pulse. 2+ 1 + 3=6 

6. (a) A parallel beam of light enters a clear glass 
spherical ball whose diameter is 2.0cm and 
refractive index 1.5. (See side Figure). At what 
point beyond the ball is the light brought to a 
focus? Consider only central paraxial portion of 
the beam & ray matrix method in calculation. 
(b) Use Fermat's principle to derive the equation 

RPl RP2 

of curvature for a reflective surface that causes all rays leaving one point to image to another. Do the 
calculation in two dimensions rather than in three. 3+ 3=6 
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