Refractive index by critical angle

Aim,

The aim of this experiment is to measure the refractive index of a small quantity of liquid.

Apparatus

rectangular glass block

4 optical pins 

drawing board 

drawing pins 

protractor

white paper.

liquid (e.g. glycerol or paraffin)

Measurement of refractive index of block

1 Fasten the paper to the drawing board, place the glass block in the centre and mark its outline ABCD

2 Place two pins, P1, and P2, into the hoard as shown in figure E7. 1 .

3 Look through side BC of the glass block and observe the images of pins P1, and P2. Place two more pins P3, and P4, so that they appear to be in line with the image I1, and I2 of pins P1, and P2. (The four pins, represent the path along which a ray of light would pass through the block.)

4 Mark the positions of the pins. Remove the pins and the block and draw in the path of the ray of light.

5 Measure the angles of incidence and refraction of both sides of the block. Calculate the value of the refractive index of glass, ng.
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Figure E7.1



6 Repeat the experiment with different angles of incidence arid find an average value for the refractive index.

Measurement of critical angle

1 Fasten a second piece of paper to the drawing board, place the glass block in the centre and mark the outline ABCD.

2 Cut a strip of paper about 2 mm wide, of length equal to the height of the block.  Draw a line along it and smear this side of the paper with the liquid.  Place it on the side AD, about a quarter of the way from A to D, at L1 (figure E7.2), so that the line is vertical.

3  Look into the side C D with your eye near to C. Then move your eye nearer to D. What do you notice about the line on the paper?

4 Place two pins P1, and P2 to mark the direction beyond which the line cannot be seen.

5 Remove the glass block. Join P1 and P2 to meet the side CD at M.  Join LM and measure the critical angle c.

6 Alter the position of the paper on the glass block (you may need to resmear it with liquid), place the glass block in a different position and repeat steps 4 and 5. Calculate a mean value for the critical angle.

7 By applying the formula n1sin (1 = n2sin (2, at L and M respectively show that

n1 = ng sin c

where n1 is the refractive index of the liquid and ng is the refractive index of the glass

8 Calculate a value for the refractive index of the liquid.
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Figure £7.2



9 Repeat the experiment with water and one other liquid.











