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excitation in the present investigations and the details of its design considerations
are given in the second chapter. Some parametric studies like the power
measurements, laser speclrum analysis and power variations with additives are
also carried out on this laser and the resuits are presented in the same chapter.

The experimental details on the recording of the fluorescence spectrum and
lifetime measurements are given in the successive chapters. Since a knowledge
of the behaviour of the pure materials can provide a basis for understanding
the behaviour of the doped materials, the fluorescence spactra of pure CaF.
SrF, and BaF, were initially investigated with the Nitrogen laser excilation and
the results are presented in chapter Il

Fluorescence studies of CaF, Ho® for different concentrations of Ho** are
described in the next chapter. The emission specira are recorded at both RT
and LNT. Temperature dependent concentration quenching of fluorescence was
observed for CaF,;Ho'" and is discussed with the help of the energy level
diagram of Ho**. = i

Visible fluorescence of Nd** in CaF,, Srf, ana BaF, for two different concentrations
of Nd** is also studied with Nitrogen laser excitation and presented in chapter
V. Strong blue emission was observed from these crystals. The energy levels

and transitions mnvolved in the visible fluorescence of Nd** are also inciuded in
this chapter

The study of fluorescence of CaF.Er*' is given in chapter VI No visible
fluorescence was observed under Nitrogen laser excitation and hence the emission
of these crystals was studied with a Xenon are excitation. The results and

conclusions of the investigations are summarised in a separate chapter at the
end of the thesis.
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