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Currently the measurements of the X-ray diffraction and the Raman spectra of
one sample, for example, have been made separately. The collected data were
compared with each other by assuming that the sample conditions of these separated
measurements were perfectly the same. This justification may be questionable. An
ideal experiment is to perform measurements of these two (or more) apparatuses
simultaneously for one sample subjected to same conditions. There have been
a limited number of reports on this type of simultaneous measurement due to the
technical limitation of apparatuses. Recently such a compact apparatus as a miniature
Raman spectrometer has made this trial possible. The structural changes during the
phase transition, for example, can be investigated from different points of view of
X-ray diffraction and vibrational spectroscopy.

This thesis describes the development of a system to measure simultaneously
a wide-angle X-ray scattering (WAXS), a small-angle X-ray scattering (SAXS), and
a Raman spectrum, as examples. This system was applied to the studies of
(i) a photoinduced solid-state polymerization process of diethyl cis,cis-muconate
single crystal, (ii) an orthorhombic-to-hexagonal phase transitions of rn-alkane and
polyethylene occurring at high temperature just below their melting points, and
(ii1) a ferroelectric phase transition of vinylidene fluoride-trifluoroethylene copolymers
in the heating and cooling processes. The collected data from these simultaneous
measurements give useful information for the interpretation of these transitions from
different points of view. The author believes that future development of this type
of simultaneous measurement system will contribute to the progress in the research
of polymers.
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