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Abstract

From the Y3-3NdscAlsOr2 single crystals grown by the Czochralski technique, various types of defects were
detected and 1) the reason of optical in homogeneous phases, 2) the mechanism of formation of the iridium
metal inclusions accompanying bubbles, and 3) the mechanism of formation of the core and facet were analysed.
After preparing the wafers of the <111> growth paralle], defects were observed by the polarising microscope
using a photoelasic effect and then some images of stress-birefringence were compared to their etch pits
patterns.
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When the local unstability of the solid-liquid interface resulted from the irregular change of melt flow
occurred, growth rate rapidly increased partially and locally distn'buted pores were formed. On the other
hand, when the constitutional supercooling occured, growth rate increased totally. In this case pore were
formed evenly distributed and parallel to the solid-liquid interface. Because of high growth rate, highly
populated dislocations were formed. Because of their stress field, optical inhomogeneous phases were formed.
It was suggested that gaseous phase of IrO; dissolved into melt were dissociated during the melt flow,
oxygen which adhere to the precipitated Ir metals were suspended in melt. These grow into the particles,
and then captured into pore or solid-liquid interface. ‘The formation of core and facet were due to the crystal
habbit and affected by the angle between the tangent of solid-liquid interface and growth direction.
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Fig. 1. Photographs of wafer parallel to the growth direction showing (a) striation and inhomogeneous phase under the
crossed nicol, (b)and (c) bubbles and (d) etch pits of inhomogeneous phase in YAG(Y1).
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Fig. 2. Photographs of wafer parallel to the growth direction showing identical results with Fig. 1 in YAG(Y2) : (a) Core,
facet, inhomogeneous phase and dislocations found under the crossed nicol, (b) bubbles occurred at the shoulder of
the crystal, and (¢) etch pits showing the relationships between inhomogeneous phase and dislocations.
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Fig. 3 Photographs of wafer parallel to the growth direction showing  Fig. 4. Photographs of wafer parallel to the growth direction
defect distribution in Y2.88Nd0.12A5012(NY1). showing defect distribution in Y2eNdeAlOR(NY2).
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Fig. 5. Photographs showing relationships between iridium metal inclusion and bubbles in single crystal :
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