PHYC/ECE 463 Advanced Optics |
Fall 2007
Homework #4, Due Wednesday Sept. 19

1. Metal Optics

Plot the surface reflectivity R (=1]*) versus wavelength (A) for a metal having w, =4x10"
rad/sec and ©=25 femtosecond (107° sec.). Assume normal incidence. Under white-light
illumination, describe the color of the reflected (or scattered) light from this metal surface. (4

pis.)

2. Reflection: Problem 2.22 (K&F) (3 pts.) (hint: angle of incidence!)

3.TIR (i0 pts.)
1. (a) Show that the phase difference A=¢.-¢, in total internal reflection from a glass-air
interface can be given by:

A, cosBsin? @-1/n*
tan(—) = —
2 sin” &

(where 01=Npa5s/Mair)

(b) For a given glass with refractive index n, what is the largest phase difference (A), and at
what incident angle 67

(c) In a Fresnel rhomb, as shown below, Ay (upon two reflections) should be n/2, Determine

the angle o when n=1.55.
o

(d) In constructing a Fresnel rhomb, what restriction is imposed on the material’s refractive
index.. ' '

4. FTIR: Problem 2.29 (K&F) (3 pts.)



1-Plot the surface reflectivity R (=Jr°) versus wavelength (A) for a metal having o, =4x10"
rad/sec and =25 femtosecond (10" sec). Assume normal incidence. Under white-light
illumination, describe the color of the reflected (or scattered) light from this metal surface. (4
pis.)
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¢ 1) Since m—470 nm represents blue-green fight, the reflected light will therefore be
yellowish (green+red). .



4-Problem 2.22 (K&F) (2 pts.)

Let’s plot R, versus 8; assuming a complex refractive index considering two extreme cases as

follows.
Case I: large real part, small imaginary part

B =S+l n=5+0.1j

81 :=0.00000000001,

Bt(al) =asin (sm(e;))
n

tan(9i + Ot(6i)) ~ ToLOD) =

x
180" 2

7 8i) =
' sin( 81 + Bt(8i))

Ra( 0i) := Re(rn( 81) ) + Im(rn( 8i) )

Ra(0i) :=Re((ro( 6i)))” + Im(ro(8i))’

L Ragei)
TS
ety

Thus, 1f Rvs 0i varies drastically (parnaﬂary for = polarization), the. lugh R is duc ton, othermse hke
- metals, it is due LS large i imaginary part é : o

Case I, n=1+i5 (samll real part, large imagina:y part)
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