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REFRACTIVE INDEX MEASUREMENT

Aim

The aim of these experiments is to measure the refractive index of the solid or liquid under study

(a) Solids

(i) using Snell’s Law

Apparatus required

Semicircular acrylic or perspex block     

Sheet of white paper

Protractor or protractor template 

Ray box and suitable power supply

Experimental instructions

Place the semicircular block on the sheet of white paper and draw round the block. Remove the block and draw a line at right angles to the block so that it passes through the centre of the straight side of the block. This line is the normal to the surface at that point.

Set up the ray box so that a ray meets the intersection of the normal line and the block. Mark a point on the incident ray and the refracted ray with a pencil at any position outside the block.

Remove the block, join up the points to show the ray directions and measure the angle of incidence i and the angle of refraction r. Alternatively use the protractor template.

Repeat the experiment for a number of different values of r.


Analysis and conclusion

Calculate the refractive index (n) for the block using Snell’s Law (n = sini/sinr) and find the average value.

(ii) Real and apparent depth

Apparatus required

Parallel sided block     Sheet of paper with writing on it

Travelling microscope        A pot of fine powder

Experimental instructions

Place the sheet of paper on the table and focus on the writing using the travelling microscope. Take the reading from the microscope scale (d1)

Now place the block on the sheet of paper and focus on the writing viewed through the block. Take the reading from the microscope scale (d2)

Finally focus on the top of the block. Take the reading from the scale (d3). 

It may be necessary to sprinkle a little fine power on the block’s surface.

Analysis and conclusion

Calculate the refractive index (n) of the block from : 

n = Real depth/Apparent depth = [d1 – d3]/[d2 – d3]

Compare and contrast the accuracy of the two methods for finding n.
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