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Basic mechanism
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Outline

- symmetrical plasma (n=p), method I

• Measurement of B:

• Calculation and parameterisation

• Simulation of a classic experiment

- asymmetrical plasma (n>p, n<p), method II+III

• Outlook
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Measuring B: Method I
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H. Schlangenotto, H. Maeder, W. Gerlach, Phys. Status Solidi A21, 357 (1974)
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Outline

- symmetrical plasma (n=p), method I

• Calculation and parameterisation

- asymmetrical plasma (n>p, n<p), method II+III

• Measurement of B
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• Outlook
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Measurement of αbb and applying
generalised Planck equation

Measuring B: Method II
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Measuring B: Method III
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Measuring B: Method II+III
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Photoluminescence [a.u.] αbb [cm-1]

pinning at 
well-known αbb data

Photoluminescence [absolute]
Integration → B = 4.73x10-15 cm3s-1

T. Trupke, M.A. Green, P. Würfel, P.P. Altermatt, A. Wang, J. Zhoa, R. Corkish, J. Appl. Phys. 94, 4930 (2003)
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Outline

- symmetrical plasma (n=p), method I

• Measurement of B

• Calculation and parameterisation

• Simulation of a classic experiment

- asymmetrical plasma (n>p, n<p), method II+III

• Outlook
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Calculations

Debye potential (screening):

Overlap of wavefunctions:

Boltzmann statistics:
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Parameterisation
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Parameterisation

Physical model interface (MPI) of Dessis
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Outline
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Simulations

HF

Experiment of Yablonovitch and Gmitter:

E. Yablonovitch et al., Phys. Rev. Lett. 57, 249 (1986)
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Simulations
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Simulations

Two short-comings:
1. Auger is Coulomb-enhanced like radiative
2. Photon-recycling (Si in HF)
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Simulations

Photon-recycling
1) van Roosbroeck ⇒ spontaneous radiation / volume:

/ wafer area

2) generalised Kirchhoff ⇒ total external photon flux:

1)+2) ⇒ escape probability:
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Outline

- symmetrical plasma (n=p), method I

• Measurement of B

• Calculation and parameterisation

• Simulation of a classic experiment
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• Outlook
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Outlook
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n = p [cm-3]
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