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The Experimental Study Of the Refractive Index
Gradients of Solution by Using Laser Beam
ABSTRACT

The mixing in a vertical column between a pure liquid and a solution produced
a concentration gradient , which in turn produced the refractive index gradient .
As the solute particles diffused upward into the pure liquid , the gradient was
generated by the varying solute concentration . The plot of the refractive index
gradient versus vertical position y (dn/dy vs y) is found to be varied with time .

A D-shape container of radius r is partly filled with denser solution , and partly
filled with solvent which is on the top of solution. When laser beam enters
perpendicularly to the flat surface of the container, the outgoing beam strikes the
container at normal incidence , and deflected down a vertical distance Z by the
refractive index gradient . We can get dn/dy=2/ar , where a is the distance
between the container and the screen . By changing the vertical position (y)of
laser beam , we can get the plot of dn/dy vsy .

For a sodium thiosulfate-water solution , the trace of dn/dy vs y is symmetric
with respect to the position of original boundary . Since the diffusion coefficient of
sodium thiosulfate is independent of concentration . For the trace of dn/dy vs y of
a glycerol-water solution , it will no longer be symmetric . A skewed curve which
reaches its maximum position is displaced to the glycerol side , beause the
diffusion coefficient of glycerol is decreased with concentration .

We have successfully modeled the time-dependent experimental gradient
curves on the same solution . The trace of dn/dy vs y at different time is found to

keep the area constant .
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