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PROBLEM 1

First we list some fundamental physical constants:

- 3d _ _
b= 66260687610 - joule-sec qi= 1602176462107 P cou eV = 1602176462107 ' joule
&gy meY = 0dleV
mg o= DI00BI8810 kg k= BEITI0TOE  phari= 4 o= 3000 .
in spp N 100 m

Then we can list e properfies of GaAs since the well is made of this matedal. The AlGaAs outside
serves to make it an almost infinite polential weall:

m, = 063 my, My = .5l-|'|'4,|:l myy, = .Dﬂ!-mu EE = 1424eV L= 8-nm
Mow we calculate the tola! efective mass lor holes:

-

i 3 3\3

i 2
|T|]:I = J“I‘JI:L +mpy, J mT’ =532 ik

Then we use the basic formula to calculate the first elgenvalue for electrons and hales nside the
quarnturm wail:

2
Ein,mj = 1r .hhﬂu
2mL”
Epp = E(l.m,] Egp =93261meV  for electrons
Eqp = E{1,my) By = 11051 mey|  for holes

The total gap becomes:
Eglli?'lll = Eg'l" EI"_'i. + E[].] Eﬂ:“:ﬂ-a! = |523£v

And finally we can find the wavelength of emitied light:
h-c
ematted *= =
Epo) [ emineg = 5L 1811 nj

Thig light would be in the infrared part of the spectrum.
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MEY = h-F-E E-= 0eV, 00leV., 3.0V

Just becusee | can here is a plot of wavelengthin nm versus the Bandgap in eV.
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