
Design study: broadband mid-IR OPA



Motivation/applications

• Time-resolved spectroscopy
– mid-IR: many transitions in molecules, sub-bands

of semiconductors

• High-field interactions
– Ponderomotive energy scales with 2

– Greater HHG cutoff



Alternative methods

• DFG between signal, idler of another OPA

– Pump: 800nm (1.55eV), target: 4μm (0.31 eV)

– OPA1: sig 1.33μm (0.93 eV), idler 2μm (0.62 eV)

• DFG of parts of wide-band seed

– Need minimum of 0.31/1.55 fractional BW: 160nm



Direct OPA requirements

• Crystal transparency (to 5-6μm)

– KTP (KTiOPO4), LiO3, LiNbO3, KNbO3

• Broadband seed:

– white light continuum in sapphire

• Broadband pump

– Here 50fs duration

• Broadband phase matching, group velocity

matching



System layout



Phase matching bandwidth

• Look at group velocity mismatch



Model: gain and output spectra



Measured spectra


