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ég Photosensitivity of chalcogenide glasses
—a

Silica glass Chalcogenide glass
Bangap energy 9 eV 1-3eV
Glass network rigid compact 3D layered 2D

Photoinduced defects Yes Yes
(colour centres) (excitons)

Photoinduced structural No Yes
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Photoinduced refractive Yes Yes

index change
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g!‘ Chalcogenide glasses — structural and electronic properties
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.‘{ Outline:
Al

Interferometric pump-probe method for investigation of the nonlinear optical
response of chalcogenide glasses

Results of measurements of the non-linear optical response of the glass
samples of the system As-S-Se near and far from the fundamental absorption
band edge

Numerical modeling and analysis of charge carriers kinetics upon a

femtosecond pulse illumination and comparison with the experimental results
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gﬁ Measurement of the non-linear optical response of chalcogenide glasses
Wavelength: 800 nm; Pulse energy: 0.1-15 wJ; FWHM pulse duration: 50 fs
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S. Guizard, et al.: Dynamics of femtosecond laser interactions with dielectrics,
Applied Physics, A 79, pp.1695-1709, 2004.



s Time-resolved non-linear optical response
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A single laser pulse irradiation for each time delay

Cross-phase modulation
of the probe pulse
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' Chalcogenide glass compositions used in the experiment:
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©. Time-resolved non-linear optical response
Far from the FAB edge, hv/E; < 0.8

Near the FAB edge, Urbach tail
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©. Time-resolved non-linear optical response
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{ﬁ Charge carriers kinetics
-

Near the FAB edge,

Far from the FAB edge,
hv/E4 < 0.8
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Charge carriers kinetics
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®. Time-resolved non-linear optical response Near the FAB edge
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2. Time-resolved non-linear optical response

Long time-scale dynamics
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g; CONCLUSIONS

The non-linear refractive index of chalcogenide glasses of the system As-S-
Se is positive-valued near the fundamental absorption band edge.

If the laser pulse frequency corresponds to the WAT range (far from the FAB
edge), the time of electrons trapping depends on the pump pulse energy
and is greater than the pulse duration. The charge carriers kinetics is well
described by the two-stage process of holes trapping followed by electrons
trapping.

If the laser pulse frequency corresponds to the Urbach tail, the time of
electrons trapping does not depend on the pump pulse energy and is
decreasing with increase of the ratio of the laser photon energy to the
bandgap energy.

A “permanent” change of the refractive index has been registered over the
range of the probe pulse delays up to 1ns. For irradiation far from the FAB
edge, there is a threshold for such “permanent” modifications.



Non-linear optical response of chalcogenide glasses:

Comparison with the crystalline semiconductors
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