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frequency doubling of near-infrared (NIR) diode lasers in nonlinear bulk crystals allows to realize compact
lasers in the green spectral region, offering continuous-wave (CW) laser radiation characterized by a high
spectral brightness. In order to increase the efficiency of such laser systems, the application of quasi phase-
matched waveguide structures instead of bulk crystals is investigated theoretically and experimentally. In
particular, a complemented study of second-harmonic generation (SHG) in periodically poled MgO-doped
lithium niobate (MgO:LN) ridge and planar waveguides is conducted. This study aims at identifying benefits and
limitations for both geometries with respect to maximum conversion efficiency and accessible power. The
application of waveguide structures presented in this thesis results in a distinct improvement of the opto-optical
conversion efficiency - from approximately 20 % in a bulk crystal to almost 30 % in a planar waveguide, and to
around 40 % in a ridge waveguide. A maximum second-harmonic power of nearly 0.4 W in a ridge waveguide
and 1.2 W in planar waveguide is reached. The generated laser radiation in the green spectral range is
characterized by a single-frequency spectrum and nearly diffrac-tion-limited beam quality and thus ideally
suited for applications in bio-medicine, bio-technology, and spectroscopy. 115 pp. Englisch.
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