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he mid-infrared (MID-IR) region is very interesting for a large number

of applications because vibro-rotational levels of many molecules lie in , Navdlength(um) e
this region. Therefore, the search for new light sources in this range is a very —— NevaG N
important research topic. Moreover, MID-IR energy levels of rare earth ions
in crystals are usually the bottom laser levels for visible or near infrared lasers N
based on these materials. For these reasons, we performed MID-IR spectroscopy <
of the Nd**-Ce**:YAG system. Ce** ions are added as sensitizers for Nd** because §
Ce* possesses a strong absorption band at around 450 nm where powerful
diode lasers exist. The efficient energy transfer mechanism at visible energy that
transfers the Ce excitation to the upper Nd laser level has already been studied, Nd:“hﬂz
but, at the best of our knowledge, no detailed investigation has been performed 70;# : 60';0 P L NP
about the possible interaction between the MID-IR energy levels of the two ions. Wavenumber(@m')  rranca i

This might play an important role in the laser efficiency because of the possible

energy match with the bottom laser level of the near-infrared Nd emission.

Absorption spectra of Nd:YAG, Ce:YAG and Nd,Ce:YAG have been performed as a function of temperature in the 7000-1000
cm™ wavenumber range to identify the transparency limit of the crystal matrix and the MID-IR energy levels of the two ions.
Ce’F, , together with Nd:“I , ,,*I , ~and ‘I Stark sublevels have been observed and identified. Good spectral overlap has been
observed between the Ce:’F, , Stark components and Nd: “I , ), and ‘I | , multiplets. This might help in depopulating the lower
laser level of the 1.06um and 1.3 um laser emission of Nd thus favoring the laser emission at these wavelengths. Moreover, the

4.8-5 um Nd emission has been observed and characterized at room temperature.
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