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“Hot carriers” rapidly transfer energy to the lattice — thermalization

Rapid extraction of higher energy carriers via energy selective contacts has
potential to increase power conversion:

- selective energy extraction

- inhibited electron-phonon relaxation pathways
- phonon bottleneck
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Evidence of Hot-Carrier Effects in QWSC
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Maxwell-Boltzmann like distribution of carriers:

. Proof of principle systems
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* Very high power excitation
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Scattering via inter valley
phonons >>> LO emission

Hot carriers created optically
and with high electron fields

« Effects important in THz
devices (InAs HEMTS)
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Hot Carrier Generation:

Optical Excitation E- Field Acceleration
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Can we invoke both effects to produce a practical hot carrier solar cell?
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Hot Carrier Solar Cell based on IV Scattering
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Evidence for Hot Carrier Generation/Scattering
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Evidence for hot carriers at low powers: at high and low excitation energy
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Current Density (mAIcmz)
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Inter-valley Hot Carrier Solar Cell: Experimental
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Origin of Carrier Localization/Inhibited Extraction
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Temperature and intensity dependent barrier to minority carrier extraction: for
both high and low energy photo generated carriers
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Role of Valley Degeneracy at Absorber/Barrier Interface
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Experimental evidence for hot carrier transfer and low energy
carrier scattering to upper valleys at low excitation power (1-sun)

However...... the valley degeneracy mismatch at the InGaAs (L) —
AllInAs (/) interface inhibits fast carrier extraction
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