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Photoreflectance
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Limits to Solar Cell Efficiency

Thermalization Losses 1.8
Photons with energy greater thanthe _~ 1.6
band gap can create hot carriers which £ | 4
can lose their energy by generating '
phonons rather than by creating
current.
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Limiting Thermalization Losses

Energy Selective Contacts 1.8 ' ' ' '
Because hot carriers have greater _~ 1.6 -
energy than equilibrium carriershot £ » Solar Spectrum: 1
carrier extraction requires contacts that « [ not absorbed (19%)
absorb at higher voltages. € 12 [ thermalization (33%) -
Hot Carrier Lifetimes 2 10 [ extraction losses (15%)
If phonon interactions happen faster - 1 available (33%)
than extraction hot carriers will lose c 0.8 g
energy to phonon interactions. ‘:E 0.6 -
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Signal (arb. units)
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Sample Photoluminescence
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INP Single Quantum Well Photoluminescence

4K
25K
50K
75K
100K
150K
200K
250K
295K

850

900 950 1000
Wavelength (nm)

1050

1100




104?

=
o
w

Signal (arb. units)

103

InP Single Quantum Well Photoluminescence
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Broadening (meV)
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Broadening Temperature Dependence
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E— Flt, ro = 34.26, r[_A = 0.08, r[_o = 32.5, ﬁwLO = 16.25, F,-mp = 0.08
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GaAs Photoreflectance
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Band Gap Temperature Dependence
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Broadening (eV)

Broadening Temperature Dependence

—— Fit: [ + Lo [, =8.64e-04 eV, I p=1.13e-06 eV
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