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5.8:

Evaluate the chirp using values from Fig. 5.6 and Table 5.1.
_ aygI'aAN }
'AV e (6.75)
From Table 6.1, we find most of the parameters we need:
v = 5 = (3/4.2) x 10'° cm/s
I'=TyyI'; =0.032 x 1 = 0.032
a=5.34 x 10719 cm?

a = b (given in problem statement)

AN can be approximated using values extracted from Fig. 5.6(a). To do this, first find wr and yg
sing the peaks of the carrier density in Fig 5.6(a). v ,

AN = AN(t) = ANy e~ " sin(wgt)

2r 2r . 10 —1
ts—t1 (066—0.0)ns ettt s

(5.63)
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tere £3 and ¢; are the peaks of the first two oscillations in the carrier density shown in Fig. 5.6(a).
Since at the peaks, cos(wpt) ~ 1, we have :

ore AN(t;) = ANo e m (3.784 — 3.774) x 10'8 cm~3 = 10. x 10 crn~3
AN(t2) = ANy €72 ~ (3.781 — 3.774) x 10'® cm™3 = 7. x 10'® cm~3

Solving for 4 and Ny,
¥~ 7.93 x 108 571

AN ~ 7.58 x 10'° cm™2

Use the analytic expression for AN in the equation for chirp:
AN(t) = ANy e sin(wrt) = (7.58 x 10'% cm™2) e(=7:99%10" 5™t i (1. 40 x 101° 6~1)t)

Use these values for parameters in Eq. 5.75 (see above) to find an analytical expression for Av:

Av = (3.68 x 10° 5™1) e(=7-98x10° a7}t i (7 40 x 1010 5~1))
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Figure 5.8. Chirp response of laser of Fig 5.6(a).
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To find the peak frequency, maximize the magnitude of the transfer function in Eq. 5.46 by minimizing
the magnitude of the denominator (or, equivalently, the square of the magnitude of the denominator):
d , st
7 |@h = w? +jwm)|" =0
d o9 o, . 5 _ 4 .
' a‘w'[(wn'.‘w +jwy) (Wi —w? = jwy)] =0 .
3% [wh + w? - W} +w?y?] =0
4® — dwwy + 2wy =0
fo(w? ~ @k~ 37) = 0
The roots of this equation are
w= O,ﬂ:\/w}t - -;-7’ .
To have a niinirnum, the second derivative must be positive:
4 o
= [4w® — 4w}, + 207°] > 0 al

Vi

807 ~wh+ 377 >0

So the magnitude'of the transfer function reaches its maximum value for

w=0 forw} < iy?

w= \/m for w} > 142
From Problem 5.8,
w = 1.40 x 101° g—!
7="7.93 x 108 g~
So w% > 142

Wpeak = \/wﬁ - %-72 = 1.3988 x 100 5!

WR — Wpeak = 1.2 x 107 5~1

i fpeak = %ﬁ;ﬂi = 2.23GH2

(wR = wpeak)

o =1.8MHz=z

fR £ fpeak =
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