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University of Technology
Department of Laser & Opto-electronic Engineering

Final Examination 2011-2012
Subject: Physical Optics Class: year
Division: Optoelectronics Time:3 hours

Examiner: Ali Hadi Date:25/% /2012
Answer five questions only

Q1/ a- A beam of light is right circularly polarized and incident at an angle
45 degree on glass surface (n=1.5). Use the reflection matrix to find the
polarization of the reflected light for internal reflection? (5 degree)

b- Find the axial intensity distribution in the image plane of optical system
with circular aperture suffer from focus error (W%=10.0,0.2 %, 0.5 A and 0.7
A)? (5 degree)

Q2-a
8.1 Describe completely the state of polarization of each of the fol-
lowing waves:

(a) E = EEO cos (kz — wt) — iEg cos (kz — wt)

®) E = iEqsin 20r(z/A — ) ~ Eg sin 2m(2/A — wn)
) E = EEO sin (wt — kz) + on sin (wt — kz — 7/4)
@ E= EEO cos (wr — kz) + }:EO cos (wt ~ kz + 7/2).

(5 degree)
Q2b /- Find the reflectance for both TE and TM polarizations at an angle of
incidence of 45 degrees for water? (5 degree)

Q3/- A beam of light is totally reflected in a 45-90-45-degree glass prism (n
= 1.5) as shown in Figure 1. The wavelength of the light is 500 nm. At what
distance from the surface is the amplitude of the evanescent wave lie of its
value at the surface? By what factor is the intensity of the evanescent wave
reduced at a distance of 1 mm from the surface? (10 degree)

Q4/ Find the optimum balance for spherical aberration W, in optical

system with unit circular aperture? (5 degree)
b- Derive in step leading to the phase difference in total reflection formula?
(5-d eqgree )

Q5/a- Show by direct calculation. Using Mueller matrices, that a beam of
horizontal plane-state light passing through a quarter wave plate with its

fast axis horizontal emerges unchanged. (5 degree)
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b- Compute the Fourier series that corresponds to the following wave.

Egcos k,x  when ~L<x=[
Efx) =
0 when |x| > L
( 5-degree)

Q6/ a- write the equations which represent the fraunhofer diffraction pattern
of systems with ,I- slit aperture, 2- rectangular aperture, 3- circular
aperture? Compare between resolution of each aperture?
(5 degree)
b- There are different parameters could be used to evaluate and analysis the
image of an optical system, explain the application for only five parameters?
(5 degree)

Figure 1
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