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Motivation

e Down-convert optical signals (THz) into the
microwave range (MHz/GHz)

e Need to stabilise:
e Repetition rate

e Benefits from GHz repetition rates:
e Wider line spacing: better access

e High power per comb line
e Compact systems
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e Carrier envelope offset frequency (fceo) [

Applications of ultrafast semiconductor disk lasers (SDL)
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SESAM modelocked VECSEL

Overview

® Trade-off between pulse duration and power
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e Vertical external-cavity surface-emitting laser

e Distributed Bragg reflector AlAs/GaAs-pairs
grown on GaAs substrate for laser reflection

® Active region: Laser light amplification in
quantum wells (QW)

e Antireflection-coating: Minimizing pump
reflection and optimizing group delay dispersion
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Modelocking result

e Shortest pulses from any fundamentally — ©
modelocked semiconductor disk laser 55
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e QOverview of the state-of-the-art semiconductor disk lasers in the 1-um wavelength range
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® Semiconductor saturable absorber mirror

® |nduce self-starting modelocking
operation with quasi-solitons
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e Spectrally resolved reflectivity measurement e Fluence depending reflectivity measurement
of a pumped VECSEL of a pumped VECSEL
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Next step:
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