ENEE 496 Spring 2004

Problem Set 3. Due Tuesday March 30, 2004
(1) Davis Problem 4.1

(2) Davis Problem 4.2

(3) Davis Problem 4.3

(4) Davis Problem 4.4

(5) Davis Problem 4.6

(6) Plot the transmittance of a Fabry-Perot device with R=0.985 as a function of phase
shift §. Show three peaks. Fit one of the peaks to a Lorentzian function and thereby show
that the FWHM of the transmittance peaks obeys Ad = 27/ F' or equivalently in frequency
Avijp = Av/F, where F = nvVR/(1 — R).
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() R := 0.985 mirror reflectance

Plot one transmission peak. Choose the center phase angle § to be 0
Since all the peaks are the same shape we only need the relative shape

Use phase angles from -n/2 to n/2
i=1,2..1000

Aj= =y (i— 1)-~—-E— A range of phase differences from the center
16 8-999

1

Ii = Various normalized transmitted intensities of the
2
AR . (AiJ system
1 + ~—erm—. 510} —
(1-r)’
1 T T
I 051 1
I
-0.2 =0.1 0 0.1 0.2
A
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1+ { 'z ) This is a curve fitting procedure in Mathcad
u
2
1
vg, =1 vg, = 0.02
2. 2f 2 1 2
F(zf ,u) := b+
A u initial guesses for fitting parameters
u1-8-zf2
3
(u2)
2
(Z-ijz
1+ ==
L. u2 wd
P := genfit(vx,vy,vg,F) 1
= FWHM is 0.03
0.03

r= 2 78 10,001, =
1 16

g = F(u.P)  fitted curve

Yata and fitted curve

'WHM determined is 0.248

g(r)
I 051 i
I
=02 0.1 0 01 02
T, VXj
I
inesse ;= IR Finesse = 207.863

2T =003 Thisis the FWHM and is the resuit that was to be proved

Finesse
The way the problem was setup the spacing between transmission peaks is 2rn




