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In our earlier presentations, we demonstrated that micro-Raman spectroscopy (MRS) was
particularly suited for routine microstructural analysis of YT^C^Oy.^ (YBCO) super-
conductors.1'2 MRS may be employed to determine phases, oxygen stoichiometry, grain
orientation, and impurities in YBCO and related materials. An important feature of this
technique is that it examines a very small portion of material. Typically the region of a sample
irradiated by the incident laser beam is a spot 2-10 microns wide. Thus analysis of individual
grains or portions of grains is possible. However, obtaining more general information
concerning an entire sample surface is difficult with this method, requiring one to obtain and
analyse large numbers of spectra - a time consuming task.

Optical microscopy has proven to be a useful technique for obtaining general, qualitative
information from the entire surface of YBCO samples. When observed through crossed
polarisers, both orthorhombic and tetragonal YBCO show characteristic colours, allowing
the observation and detection of superconducting and nonsuperconducting regions.3"5

Certain impurities also have characteristic colours. Once the colours of the various phases
are calibrated, one can determine their distribution throughout a whole surface. Both the
observation of colour and the twin patterns can indicate textured regions, or grains of similar
orientation in an untextured material.

We present an example of the complementary use of both techniques for a more complete
analysis of polycrystalline YBCO. Observed colours of polarisation on YBCO were
correlated with information provided by MRS on individual grains to deduce microstructural
characteristics (including texture, chemistry, and impurities) across the whole surface of a
sample. Grains of similar orientation were observed by both methods. It was also found that
Raman results can be misleading unless the sample is also observed by polarised light
microscopy and the two sets of results correlated. These techniques would be quite useful for
the analysis of large, textured samples, especially where material is produced in large
quantities.
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