Chapter 3: Mirrors and Resonators for Diode Lasers

*—3.5:
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Basically, we want to plot the magnitude and phase of the following function:

Fef Bl T vy (3.34)

where

T —j 2' (2.19)

A=1.3um
n=1.6

<o >=5cm™1
Ly, = 200pum

rg = —0.9

ro = 0.5

to = 0.3

Since the power reflectivity of r, 71 18 always positive, the phase of r, sy must lie in the first or fourth
quadrants. |
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Figure 3.5. Magnitude of Teff
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Figure 3.5. Phase of 7, 1f
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*—; 3.7:

a) To be at a passive cavity resonance, the airspace must be a multiple of a half-wavelength:

L7 =m

:
2

where n = 1.0 for air and m is an integer.

1.55pum
2

L=m

> 1.2pm

The smallest L for which this is true occurs for m = 9
L =1.55um -

_———_——_——*—______________
b)
diffraction power loss = e~ <*>L — 50%

First calculate the value of < a; > and 8.

< Q; >= —-%ln 0.5 =4.47 x 10° cm™1

B:ﬁ+!2-(<g>—<m>)

DL < o >‘

S T T |
~ 27m J ="
= 20.447pm -

= (4.05 — j0.224) pum™1

ry =73 = VR = /0.32 = —0.566 (See note in solution to problem 2.6 about facet reflections.)
Assurme lossless reflections:

tl =t2=\/1—r§:0.825

t2ry e~21PL 0.8252(—0.566)(0.5)
e e = 0, e IV 8
Ss11 i LT rirq e~2J0L MR g (—0.566)2(0.5) Uant
-§BL 2. /05
8321 = t1t2 € 0.825 0.5 = 0.5724

By symmetry, ry = ry and ¢; = t5. Therefore,
Ss22 = Ss11 = 0.33
Ss12 B Ssa1 = 0.57
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rg = —r1 = 0.566 "
R'; = 53227‘3 enzjﬁpl"

For resonance, the exponential is =1.

" = (0.3367)(0.566)(1) = 0.1905

oR’

(0.1

T-To_i"éﬁé) = 0.0744

In summary, |
Ss22 = Sg11 = 0.33
SSH = 5521 = 0.57

R, =0.19
oc=2.9
rerr = 0.97
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c)
= 2r C
Bgap = ~ — (0-224)um 1

t2r ¢=2iPsarl

Ss11 = Sso3 = —r +
1 — r2 e"zjﬁiqplf

S S tz e"'jﬁyupll
512 = O§521 = - 5
1 — 12 e=2Bgapl

acR'
Pl t . —
v _ Teft = Ss11 (1 + e R")

At A = 1.55um, ﬁp == —1-%—‘5'% At resonance, EPL = kw, where k is an integer. This implies

1.55pum
21

k

Ly =

Choose k = 500. Then L, = 109um.
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Figure 3.7c. Magnitude of T¢ ¢/
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