Detect formation in degraded laser diodes.

- J. Souto, J.L. Pura, J. Jimenez
e IO GdS Optronlab, Departamento de Fisica de la Materia Condensada
Universidad de Valladolid
Ed. LUCIA, P. de Belén 19, 47011 Valladolid, Spain

Introduction: Catastrophic optical degradation (COD) of laser diodes 1s a crucial factor limiting ultra-high power lasers. The degradation is driven by the
formation of extended defects with the result of the destruction of the laser cavity. In spite of the extensive study of this phenomenon, there are still unclear
aspects about how the COD occurs. The COD 1s observed as a process in which the active part of the laser diode 1s destroyed, forming characteristic defects,
the so-called dark line defects (DLDs). The DLDs are clusters of dislocations and/or molten and recrystallized regions. The COD has been described as a
sudden process, triggered by a thermal flash, as observed by a thermo-camera under high current pulses. The DLDs propagate at a very fast speed, fed by the
laser self-absorption.

Experimental Structure of the laser and physical model
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The laser beam 1s focused further inside the laser at a certain distance from Conclusions

the hot spot, which decreases as the temperature rises.

Local hot spots produce a thermal lensing effect that focuses
the travelling wave on a point situated ~ 3 - 5 um behind the
e heated region.
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If the heated region 1s fully degraded, the laser cavity modes
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triggered at about 3 um from the previously heated/degraded

10 um region, in good agreement with the experimental CL results.
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