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More than ten years ago the nonlinear optical properties
of calcium Rare Earth oxoborate Ca,REO(BO,), (RE =
Gd, Y, Nd) was demonstrated [1-2] . Large size crystals
were grown for the first time by Czochralski pulling
process. GdACOB (Ca,GdO(BO,),) was the first member
of this oxoborate crystals family to be elaborate in large
dimensions (50 mm of diameter and 100 mm of length).
The first works done on these materials were devoted to the
demonstration of the quadratic non-linear optical properties
of this new borate family [1-2]. GACOB was shown to
be an efficient nonlinear optical crystal. This crystal has
been very well characterized regarding all the linear and
nonlinear properties. The effective NLO coefficient is about
Ipm/V. It damages threshold is up to 1Gw/cm? at 1064
nm (6 ns pulses). The SHG conversion efficiency of a Q
switch Nd:YAG laser is over 50%. In addition the thermal
acceptance of GdACOB was found to be more than 325°C.
cm at 1064 nm in the SHG configuration, which is relevant
to be the best value for an NLO material.

Since the first evidence of large size crystal tremendous
works have been done by different groups of the scientific
community to develop other member of the oxoborate
family [4-6]. Very recently large aperture Ca,YO(BO,),
(YCOB) crystals with 75 mm diameter were grown for
high-average power frequency conversion on the mercury
laser system. High-average power frequency conversion
of the mercury laser using YCOB has been demonstrated,
and experimental validation of YCOB material yield 50%
conversion at 10 Hz has been achieved.

Another example is that, in Gd,Ca,0(BO,), (GdCOB)
crystal, the Gd*" ions can be partially substituted by Sc**
or Lu¥, in order to tune the chemical composition of
the crystal. It is possible to achieve non-critically phase
matching (NCPM) in the range of 780-963 nm and 920-
963 nm which are very attractive wavelength for practical
applications in the visible.

It is also possible to tune this oxoborate composition by
substitution of RE** and O* by Ca*" and F-. This type of
substitution lead to obtained the calcium fluoroborate
Ca(BO,)F (CBF) presenting a UV cut off lower than 190
nm [3]. CBF shows an incongruent melting behaviour.
Flux growth method, allows obtaining CBF crystals
with very good optical quality chemically stable and not
hygroscopic.

This calcium rare-earth oxoborate crystal family shows
optical properties, which uniquely make it multifunctional
materials. The benefit of congruent melting behavior,
allowing large and good optical quality crystals, suitable

sites for luminescent ions and good non-linear properties
make this oxoborate family very attractive for various
optical applications. The crystal growth of this calcium
rare-carth oxoborate family will be discuss in relation
with the possibility of achieving visible laser by frequency
conversion for practical applications from UV to visible
range.
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Crystals that are y(3)- or y(2)+y(3)-active offer a wide
range of possibilities for the generation of new coherent
wavelengths of light. Frequency conversion processes such
as stimulated Raman scattering, second and thirst harmonic
generation, or parametric sum frequency mixing can be
effectively in the same nonlinear-laser crystals. In this report
will be present short review of observed new manifestations
of these effects in diamond, a-quartz, fluorite, calcite, and
other crystals.
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Search for new materials exhibiting non-linear optical (NLO)
properties belongs to important goals of materials research.
NLO materials serve as optical elements in devices for signal
and data processing and for optical communication. They
have a wide range of use from electronics and microscopy
to human medicine. For being capable of non-linear optical
properties, the molecule must be non-centrosymmetric, i.e.
its first order molecular hyperpolarizibility p must be of
non-zero value. Unfortunately, many of the acentric organic

25% European Crystallographic Meeting, ECM 25, Istanbul, 2009
Acta Cryst. (2009). A65, s 63

Page s 63



