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Femtosecond lasers 

Y.F. Hsu, Opt. Mat. 31, 35-38 (2008)

increasing availability

less heating effects

low lasing threshold compared to 
 ns and ps pump pulse durations

Motivation



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

Exciton-exciton scattering

Large exciton binding energy

Excitons present at room temperature

Two excitons scatter inelastically

 Up into higher energy state

 Down the photon-like part of the  
  dispersion relation

 Emitting a photon

Lasing mechanism?

Electron-hole plasma recombination

Exciton-exciton scattering at low T

Significant Coulomb screening

Excitons no longer good quasiparticles

from C. Klingshirn, Chem. Phys. Chem. 8, 782 (2007)

Pump excitation creates free carriers

Exceed Mott density of 5*10¹⁷ /cm³ 



Exciton-exciton scattering    vs.    Electron-hole plasma recombination
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Can we “see” the excitons?
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Are there exciton dynamics as a result of fs-excitation?
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