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Experimental Condensed Matter Physics and Optics
“Dendritic Crystal Growth”

Professor Henry Fenichel
Geo-Phys 219  (513) 556-0643 FAX: (513) 556-0483
E-Mail: Henry.Fenichel@UC.edu

We are using optical Interferometric techniques to investigate the growth of dendrite (needle
like) crystals from the melt. During crystal growth, a concentration gradient in the solution
drives molecules towards the crystal. This results in release of heat. This heat is fed back into
the temperature field of the melt. We use Fourier Interferometric techniques to map the index of
refraction of the solution in the vicinity of the growing crystal. From knowledge of the
temperature dependence of the index of refraction we can map field surrounding the crystal. An
Algebraic reconstruction technique is used to obtain a three dimensional tomographic image of
the field.

A student working on this project will become familiar with Experimental Mach Zhender Optical
Interferometry, Dendritic crystal growth, as well as Fourier fringe analysis techniques using
computer programs such as Matlab and Mathematica.



