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A new and original method all ows us to grow rare
eath concentration gradient crystal fibres by using
the LHPG (Laser Heaed Pedestal Growth) technique
[1-3]. In this technique afloating zone is creded at
thetop o averticd feed rod by afocused laser beam.
The floating zone motion is generated by the verticd
displacement of the feed. During the trandation, the
fead progressvely melts and behind the floating zone
a aysallized rod is formed. The floating zone
remains in equilibrium between the feed and the
crystallized rod due to the superficia tensions [2].
Because of the ladk of crucible ad dof the use of 200
watt power CO, laser, the LHPG technique is well
adapted to high refradory materials guch as
sesguioxides as yttria, scandia and luteda and garnets
as YAG. In the combinatorial approach that we ae
proposing, the LHPG technique is applied to a feel
rod congtituted by two ceramics parts A and B with
different compositions [4]. When the molten zone
moves aong the feed rod, there is a mutua
solubili zation of A and B. As the solubili zed amounts
of A and B vary, the molten zone mmpasition
continuously changes inducing a progressive and
continuous compaosition  gadient aong the
crystalli zed rod.

First of al, we have used the technique to study
spedroscopic properties concentration dependences
of rare eath-doped and co-doped refracory
sesquioxide aystals. Such samples are very
promising laser crystals:bulky crystals have recently
been made by the Bridgmann technique using
rhenium crucibles [5] and mono-doped fibres have
aready been gown by the LHPG technique [6].
Then, we have @plied the same approach to the
famous YAG host, by growing Yb*-doped YAG
laser crystal useful for diode pumped laser sources.

We shall describe the technique to grow samples
with spedal gradient crystal fibres and we shall also
show how to measure @solute mncentrations of rare
eath ions along the fibres. Then, we shall mainly
analyse @ncentration dependences of dynamicd
proceses of three rare eath resonant transitions,
under seledive laser pumping:

-Yb* with the %F,, » 2F;, transition at around 980
nm, baoth, in Y,O3 and YAG

-Er®" with the %115, « “l135 transition at around 1540
nm, in Y,O; and aso in Yb*- Er *- co-doped Y ;0.
-Ho* with the ®I; « Slgtransition at around 2050 mn
inY,0s.

Our main objedive is to pdnt out the interest to
grow concentration gradient fibres as an original and
efficient tool for spedroscopy of inorganic
[uminescent materials.
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