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In this paper, the theoretical and technical researches on the growth of laser quality
(Nd, La)P,O,, large crystals are reported. :

The Nd** concentration of (Nd, La) P,O,, crystals can be up to 4 X 10 cm™3, which
is thirty times as high as that of the common Nd: doped YAG crystals, yet with quite
~ small concentration quenching effect. Thus small samples are needed to obtain larger
laser gain, which is very advantageous for the miniaturation of laser device. :

We have designed a new growth apparatus which has a small-free-space. The advan-
tages of this apparatus are: simple, convenient, homogeneous heat field and efficient
control of amount of evaporated solution. The optimum technical conditions for growth
of large (Nd, La)P,O,, crystals presented. With the above apparatus and conditions, the
number of nucleation was controlled successfully. Large transparent crystals with be-
autiful shape were obtained. The crystals grown by spontaneous nucleation are larger
than 1.5 cm, 3.7 X 2.7 X 1.5 cm by seeded growth, the largest one even up to 4 cm.

Laser output has been obtained from these crystals pumped by a pulse dye laser or
a small xenon lamp at room temperature with an energy convesion efficiency of up to 10%,
and a threshold energy for monomode operation of 40 ©J. Pulse and cw laser operations
were obtained using the above mentioned crystals at room temperature by different ways
of pumping.

physical-chemical process during crystal growth was investigated. The effect of
evaporation rate on nucleation and growth, the curves of components in solution—eva-
aporation amount and the isothermal solubility of (Nd, La)P;O,, in pyrophosphoric acid
were determined. There was no effect on the species of polyacids in solution when the
rare-earth oxides were added. The relative content of polyacids is only the function of
P,O;/H,O ratio and has nothing to do with the preparation. The role of pyrophosphoric
acid in dissolving (Nd, La)P,O,, was studied. The kinetic process was further analyzed
from the curves of time vs the amount of water produced, the phosphoric acid com-
ponents and the weight of crystals deposited during the crystal growth process. It is shown
that the crux of obtaining high quality crystals is to control the evaporation rate of water
at constant temperature growth. This conclusion has extensive significance for rare-
earth phosphate growth from the phosphoric acid.
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