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Outline

e Measurement of B:

- symmetrical plasma (n=p), method |

- asymmetrical plasma (n>p, n<p), method I11+I11I
e (Calculation and parameterisation
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Measuring B: Method |

R?”(I—d — B(np _ n;’,,_eff)

Measurement of
R,.q>» Pandn

— B

2

PL intensity [a.u.]

10" L

B

B 100 - ! L1 = |16 ! Ll
low 10 10 10 10

n=p[cm~]

H. Schlangenotto, H. Maeder, W. Gerlach, Phys. Status Solidi A21, 357 (1974)

17



Measuring B: Method |
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Outline

e Measurement of B

(etricalplasma (n>p, n<p), method I1+IlI




Measuring B: Method 11

Measurement of a,,, and applying
generalised Planck equation
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Measuring B: Method 11
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Measuring B: Method |1
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Measuring B: Method 111
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Measuring B: Method I1+111

Asymmetrical
plasma

Which B, to use?
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Measuring B,,,: Method I

Photoluminescence [a.u.]
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Measuring B,,,: Method Il
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Outline

e (Calculation and parameterisation
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Calculations

Overlap of wavefunctions:
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Debye potential (screening):
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Calculations
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Parameterisation
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Parameterisation

Physical model interface (MPI) of Dessis

B — E111111 +
low 1 1+ P
by
bmax = 1.00 by = 0.54 by = 1.25
Pmax = 0.20 Prmin = 0.00 ry = 320 ry = 2.50
S = 1.5x1018 Smin = 1x107 8 = 550 89 = 3.00
Wnax = 4.0x1018 Winin = 1x10? wy = 365 woy = 3.54
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Outline

Simulation of a classic experiment
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Simulations

Experiment of Yablonovitch and Gmitter:
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E. Yablonovitch et al., Phys. Rev. Lett. 57, 249 (1986)
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Simulations

Bulk lifetime [s]
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Simulations

Lifetime [s]
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Simulations

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

24



Simulations

Photon-recycling

1) van Roosbroeck = spontaneous radiation / volume:
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Simulations

Lifetime [s]
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Simulations

Will be a test
for forthcoming
Dessis 11
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Outline

e Measurement of B

- symmetrical plasma (n=p), method |

- asymmetrical plasma (nh=p, n<p), method I1+11I
e Calculation and parameterisation

e Simulation of a classic experiment
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Outlook
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Outlook
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