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HW#3 Solutions Prof. Ming C. Wu
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h_bar == 1.05459-10  >*.J.s q:= 1610 .C mo = 9.11.10” kg
m_e:= 0.067-m0 eV = gV meV = 10 JeV
23]
KB = 13810 2= T = 300K KB-T = 0.026-eV
K MWV
€0 = 8.854.10° 2.F 0o = 410”2
m m
1. Egx(x) := (1.424 + 1.247-x)eV Egx(0.4) = 1.923-eV

m_ex(x) := (0.067 + 0.083-x)-m0

ex(x) := 13.1 - 3-x

m_hx(x) := (0.5 + 0.29-x)-m0

@  n(x):= if(-0.05pm < x < 0.05pm,\[ex(0),\/ex(0.4))
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Boundary Condition:
a=k, tan(k,d / 2)
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d:=0lpm ko= 2T KO = 7.216 x 10° =

A m

oneff) := kO neff? — ex(0.4)
Kx(neff) := kO ex(0) — neff’
Guess: neff := 3.5

Given

oneff) = kx(neff)~tan(kx(neff)-%j

neff .= Find(neff) neff = 3.472
dﬂ cos(kx(neff)-x)

E(x) := if| x| Zg,exp[—a(neff)~(|x| - =
2 2 d
cos(kx( neff)- Ej
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(©) V= ko0-d/ex(0) - ex(0.4)

Itis single mode waveguide since V <11
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R.:=30% R1:=R R2:=R nr := neff
a:=10 %m’ L= 200um  wi= 1pm d.:= 01um
1 o— 0, —
m=100% g S ai = 20cm ™ !
nr
T:=1ns
1 1 .
am:= ——.In am = 60.199-cm~ +
2.L | RLR2
1 _
. S 0 = 1.444 x 10 25
vg(ai + am)
m i _
g th= M+ ol g_th = 336.075-cm ]1
Nth = =0 L N Nth = 4.361 x 10"0.cm™ >
a
Nth
Ith = —t-q-Vqume Ith = 13.954-mA
m
f me=—— me = 75.062-%
ol + am
h_bar- W
neo = ne-——= ne0 = 1.07.—
A
>\2
(9) =-— AX = 0.546-n
2-neff-L
2 (a)-(c): See Lecture Notes 232-13
R1:= 30% R2 := 30% nri= 35 N tr = 108em
2 MMV MM MW
a:=10 ~cm Ap := 1.55-um 1" := 50%
BL=10° L= 300pm  wi= lum
7= 100% nr = 90% Vi Lwd oy —
nr
A=210% " B:=10 s “cm

T(N) = (A+ BN) T

N_tr:= 108cm™

Volume := L-w-d
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G(N) = a-(N - N_tr)

1
am .= —
MR 2L

1
n —_—
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am = 40.132-cm !
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g th= o g_th = 100.265-cm ™ 1
Nth := ath + N_tr Nth = 2.003 x 10-8.cm™ >
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Rsp(N) := B-N
B-Rsp(N)
SN =
— - —Tg(N)
TP nr
-V N c
IN.B) = [ —— + —-g(N)-S(N,B)
mi \T(N) nr
imax := 300
i:=1.imax
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