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Differential Nonlinear Absorption of an Elliptically Polarized Femtosecond
Vortex Beam in Tellurite Glass*
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We present differential nonlinear absorption of an elliptically polarized femtosecond laser vortex beam carrying
an angular momentum of | = —1 in tellurite glass. Transmission measurements were utilized to measure the
nonlinear absorption of the glass on a shot-by-shot basis, and to investigate the modification threshold for the beam.
Additionally, the effect of pulse energy on the polarization ellipse was investigated. The results revealed a reduction
in the ellipticity as the incident pulse energy was increased. Non-rotation of the ellipsoid indicated that there is no
change in the third order nonlinear susceptibility (x*) of the telluride glass upon irradiation by the femtosecond
beam. The transmission of multiple pulses through the same spot revealed that although an effect was evident for
the first ten pulses, the subsequent pulses had no effect. The transmission of a complete cycle of increasing and
decreasing pulse energies revealed no hysteresis of the femtosecond laser vortex beam in tellurite glass in contrast
to that reported for Gaussian beams in silica glass.
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