EE 232 Midterm-2 Solution Fall 2009
Professor Ming C. Wu
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Or calculate numerically:
Ec s(e) := Eg + 2-ac-(1 — C12_11)-¢e

Ehh_s(e) := 0 + 2-av-(1 — C12_11)-€ + b-(1 + 2-C12_11)¢
Elh_s(e) := 0 + 2-av-(1 — C12_11)-e — b-(1 + 2-C12_11)€

mhhz = —M0  _ 1130 x 10~ kg mhhz _ 4 125
N1 -21~2 mO0
mO0 - 32 mlhz
mihz == — = ~ 7592 x 10° ““kg M _ 0.083
N1+ 242 mO0
2 2 2 3
Eethl_s(e) = Ec_s(e) + =22 [ ] _ | Enh_s(e) - 1= [ ™
2-me \ Lz 2-mhhz \ Lz

2 2 2 2
Eelll_s(e) := Ec_s(e) + h2_bar (Ll) - {Elh_s(e) _ hobar (lj }
z

-me 2-mlhz \ Lz



1.35 T T T T

Eelhl_s(<0;)
eV

El_s(eoi)
eV

1.3

1.25

Initial guess value: el =810
Given
Eelhl_s(el) _ Eelll_s(el)

eV eV

[e_match := Find(e1) = 0.753-%

(b) A 2
9(hw) =Cyle-Pu| pi(hw)f (hw)

Without considering difference in matrix element for different polarizations,
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The elctron-light hole transition has higher peak gain.

(c) 1t will not be polarization insensitive as TM polarziation has higher gain than TE polarization.



@ There are multiple ways to build polarization-insensitive
semiconductor optical amplifiers that include the strained quantum
well in (a) as part of the gain media. The most straightforward
approach is to add some TE gain as TE gain is less than TM gain.
This can be achieved by adding a compressively strained quantum
well. Since waves propagating in the SOA experience “modal gain”,
i.e., gain multiplied by its confinement factor, we can adjust the
weight of the additional TE gain by placing it farther away from the
center of the separate confinement structure, as shown below.
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