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Femtosecond lasers

increasing availability
less heating effects

low lasing threshold compared to

ns and ps pump pulse durations

Y.E Hsu, Opt. Mat. 31, 35-38 (2008)
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What is the primary mechanism for lasing in ZnO?
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Exciton-exciton scattering Electron-hole plasma recombination

What is the primary mechanism for lasing in ZnO?
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' Lasing mechanism?

Exciton-exciton scattering
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Lasing mechanism?

Electron-hole plasma recombination

Exciton-exciton scattering at low T

Pump excitation creates free carriers

Exceed Mott density of 5%10"” /cm’
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(| Lasing mechanism?

Electron-hole plasma recombination

Exciton-exciton scattering at low T

Pump excitation creates free carriers

Exceed Mott density of 5%10"” /cm’

Significant Coulomb screening

Excitons no longer good quasiparticles

from C. Klingshirn, Chem. Phys. Chem. 8, 782 (2007)
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Exciton-exciton scattering vs. Electron-hole plasma recombination



' Pump-probe spectroscopy
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' Pump-probe spectroscopy

CaF, 1.5-3.5 eV

THG

B L
= A

Delay Stage
Ti:sapphire CCD
Laser Microscope Spectrometer
800 nm, 100 fs Objective
5 m]
Sample
Cryostat At 4K

Micro-cryo broadband pump-probe reflectivity setup



-

Can we “see” the excitons?



' Reflectivity data
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Are there exciton dynamics as a result of fs-excitation?



Time-resolved data
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Time-resolved data
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Exciton resonance features present before time zero
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Excitons contribute to lasing, but it is initially dominated by e-h plasma emission
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ZnO lasing dominated by electron-hole plasma
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