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Direct Observation of Polarization Fluctuation in Ferroelectrics by Soft X-Ray Laser

Kazumichi NAMIKAWA

A novel intensity correlation spectroscopy has been discussed. Soft X-ray laser double pulses were
prepared by use of a Michelson type delay generator. The first pulse creates excess polarizations in
polarization clusters within BaTiO3 at critical region of phase transition. The second pulse annihilates the
residual excess polarizations under relaxation process. The visibility of the incident soft X-ray pulse and
the relaxation time of the polarization in polarization clusters were determined by the measurements of
the time correlation of speckle intensities there by. A phenomenon of critical slowing down was found
at 4.5 K above Tc in the polarization clusters. We propose a scenario of phase transition in BaTiOs that
the polarization clusters crossover at this temperature from dynamical to static. This technique is
applicable widely to such phenomena of phase transition as CDW, SDW and dynamic stripe of high Tc
material by use of XFEL or HHG.
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