01.05.2004

Growth and spectroscopic investigation of ytterbium doped NaLa(WQ,), single crystals
M.D. Serrano , F. Esteban and C. Zaldo

Instituto de Ciencia de Materiales de Madrid, CSIC. Campus Universitario de Cantoblanco.

28049 Madrid. Spain.

Abstract

The incorporation of Yb to NaLa(WQ,), single crystals prepared by the Czochralski
method is studied. A congruent melting and crystals free of macroscopic defects are observed
for ytterbium concentrations in the melt up to [Yb]y = 4 wt%. Above this limit, at [Yb]y = 6.5
wt% inclusions appear and the optical quality of the crystal was deteriorated. A further
increase of the concentration, [Yb]y = 12 wt%, leads to the impossibility to growth a crystal.
This behaviour is related to the incongruent melting of the NaYb(WOQO,), phase and to the low
segregation coefficient of Yb'™ in NLW crystal, namely k. = 0.6. The optical absorption of Yb'*
is anisotropic. The following relationship between the ytterbium concentration in the crystal
[Yb]c (in atomsxcm™) and the optical absorption coefficient o (in cm™) have been determined,
[Yb]c = 1.12x10* cm™ 0t (A = 933.6 nm) and [Yb]c= 1.30x10°° cm™-ot; (A = 993.3 nm). The

?Fs;» Yb'* fluorescence lifetime is T = 220 Us.

Keywords: A2. Czochralski method, A2. Single crystal growth, B1. Double tungstates, B2.

Laser materials

PACS: 42.70.Hj; 78.20.-e; 78.40.-q; 81.10.Fq

"Corresponding author: M.Dolores Serrano, Instituto de Ciencia de Materiales de Madrid, CSIC.
28049 Madrid, Spain. Tel.: +34-913348980; Fax: +34-913720623. E-mail address:

dolores.serrano@icmm.csic.es



