Lecture 5

Impurities and Excitons
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Coulomb impurities (3D)
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Coulomb impurities in QWs
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g, (meV)

Coulomb impurities in QWs: Experiments

T

3D (C in GaAs): g, = -26 meV
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experimental data
[R. C. Miller et al., Phys. Rev. B 25, 3871 (1982)]

theory (Luttinger H, U = 0.15 AE))
[W. T. Masselink et al., Phys. Rev. B 28, 7373 (19%3)]
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Excitons (3D)
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Excitons in QWs
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[R. L. Greene et al., PRB 29 1807 (1984)]

Excitons in QWs
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absorption intensity (arb. u.)

Excitons in QWs: Experiments
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Excitons in QWs:
Experiments
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Excitons in QWs: Experiments
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[K. Kheng et al., Phys. Rev. Lett. 71 1752 (1993)]

Biexcitons and trions wion
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Resumé

o Coulomb impurities
» EXxcitons

e Biexcitons and trions

Further reading:
« (Karpus 2004, p.109-133)

Problems to solve:
*4.3.1: 0.6pt, 0.6pt
«4.3.2: 1pt, 1pt

NB:

» Coulomb potential:
V)=t )=t
r

Are, r
 Bohr energy and radius:
me* hx,
€8 = 5 2,2 Ag 2
2K h me

* hydrogen spectrum:

&
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* binding energy of 2D Coulomb center:

V. Karpus, Quantum Semicondutor Structures, Lecture 5 (2010)




	Lecture 5
	Coulomb impurities (3D)
	Coulomb impurities in QWs
	Coulomb impurities in QWs:  Experiments
	Excitons (3D)
	Excitons in QWs
	Excitons in QWs
	Excitons in QWs:  Experiments
	Excitons in QWs:  Experiments
	Excitons in QWs:  Experiments
	Biexcitons and trions
	Resumé

