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ABSTRACT

This thesis focuses on the crystal growth and the compositional, structural,
morphological and optical characterisations of the monoclinic phase of the double
tungstates belonging to the family of K(RE*")(WO,),, where RE*" denotes Y**, Gd*,
Yb*, Er¥ and Lu**, which are doped with Yb** and Er*" ions for laser emission
generation.

The interest and originality of the scientific work, both in different areas of Physics and
Chemistry and in a multidisciplinary approach, lie in the crystal growth, the spectroscopic
characterisations, and ultimately in the laser action because these new laser crystals are
extremely promising for diode-pumped high-power lasers.

The manuscript is divided into 5 chapters. The first chapter, naturally, is the introduction,
which explains the current research position in the context of solid-state laser materials.
Chapter 2 describes the apparatus for growing single crystals by the Top-Seeded
Solution Growth (TSSG) method, which is suitable for growing such tungstates, and the
experimental techniques for the characterisation of our materials. Chapters 3 and 4
describe the crystallisation, crystal growth, crystallographic, optical and spectroscopic
properties of the un-doped and rare earth-doped tungstates under study. The
spectroscopic characterisation of the active ions, to optimise luminescence observation
of Yb** (infrared emission at around 1025nm) and Er® (infrared Stokes and visible Anti-
Stokes emissions at around 1550nm and 500nm, respectively) involved the most
detailed work in this thesis. The final chapter presents the conclusions of our research
work on Yb** laser generation in stoichiometric KYb(WO,), and KLu(WOQO,), grown
crystals carried out in collaboration with the laboratories of the Max-Born Institute for
Nonlinear Optics and Ultrafast Spectroscopy in Berlin. This completed study for

Ti:sapphire and diode-pumped lasers was highly successful.
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