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FIGURE B.5. Absorption by transitions between states in a quantum well. (a} Wave functions
along = with energy levels. The thicknesses of the armows are rough indications of the oscillator
strengths of the transitions, with broken lines signifying forbidden transitions. (b) Band structure in
the transverse K-plane showing the vertical nature of the allowed transitions, which must go from
filled to empty states )
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FIGURE B.B. Measurement of absorption between subbands within a quantum well &t room
temperature, using layers with 50 quantum wells of width 6.5 nm for (4} and 8.2 am for (b) and
1 well contains 4 = 10°° m™? electrons, The smaller peiks on the right are due 1o phonons
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Figure 13.4. (a)} Band-cdge absorption spectra of a bulk GaAs sample nt T = 294 K (circles).
186 K (sguares), 90 K (triangles), and 21 K (dots). {After Ref. 30.) (b} Absorption spectra of an
Iy Gy g8 10 20 Aly goAs quantum-well sample at T = 300 K (solid curve), 100 K {dashed
curve), and 12 K (dotted curve). The insert shows the hall-widih ai half-maximuem (HWHM) of
the first absorption peak as a function of temperature. Squares are measured data; curve is
calculated. (After Ref, 32 © 19588 1EEE.)
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Optische Ubergange im QW
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The single quantum well: elecironic and optical properiies 1
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Fig. 10.5 (a) The simple interband optical transitions in 8 quanmm well, and (b) the
absorption spectra expected for 3D and 1D electron systems including both exctonic
features and the many-body (Sommerfeld) factor modifying the density of states, The
m = 2 3 features are apalogous to the 13, 35 siates in the hydrogen atom, and the
Sommerfeld factor shows the effect of residual Coulomb atiraction between continum
electrons and holes. (After Weisbuch and Vinter 1991.)

Fhmire 13.6. Exciton absorption spectrum of 4 quantum-well structure in the absence of an
applied electric field, The contributions due to the discrele and continuum states are shown

separately as dashed lines.
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Table 13.1 Absorption Corfficients doe io Exciton Bound snd Continoum States
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The above results for both 2D and 3D excitons arc summarized in Table
13.1. The absorption spectra for a finite linewidth and zero linewidth are
plotted in Fig. 13.3 for comparison
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Eg. [1a) give back the wtual 3D exciton quantities at large L. (a) Exciton binding energy;
k{0 12 () [ 2, =2, } (afer Basterd"™),
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Ausdehnung der Exzitonen
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Fig. 8.11. Semiconductor superlattice band diagram in
the (a) absence and (b, ¢) presence of an electric field
Depending on the streagth of the electric feld,
miniband conduction or sequential tunneling is the )
transport mechanism for carmers in the superlattice. Eclx)
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Quantum design of QC-faser
J. Faisl, F. Capassg, C. Sifor, D. L. Siveo, J. N. Baillaigecn, A. L. Hufdhinson, 5. N. G. Chu,
and A Y. Cha Apol Phys Left 68, pn. 3680-3682 (1996).
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Design of energy levels 3 and 2 o achiove: o
o Desired laser frequency v:  v=(E-E)h g

¢ Light amplification: level 3 full of efectrons; level 2 empiy of elections
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