
12

One obtains:
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Mechanical analogue:

A (kinetic part):
nLQ

i
vn ; L      m

B (potential part): nLQ        xn

xn: displacement and vn: velocity.

However, nLQ  could equally be another quantity (e.g. an angle). L could be e.g. a moment of

inertia.

From the structure of the problems follows: Interaction only with the nearest neighbour (the

force rises linearly with the distance). A possible model could be:

Another model is:

Experimental Problems

Problem 4: Refractive indices

Find the refractive indices of a prism, np, and a liquid, nl. Ignore dispersion.

a) Determine the refractive index np of a single prism by two different experimental

methods.

Illustrate your solution with accurate diagrams and deduce the relations necessary to

calculate the refractive index. (One prism only should be used).

... ...

......
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b) Use two identical prisms to determine the refractive index nL of a liquid with nL < np.

Illustrate your solution with accurate diagrams and deduce the relations necessary to

calculate the refractive index.

Apparatus:

Two identical prisms with angles of 30°, 60° and 90°; a set square, a glass dish, a round table,

a liquid, sheets of graph paper, other sheets of paper and a pencil.

Formulae: ( )sin sin cos cos sinα±β = α ⋅ β ± α ⋅ β

Additional remarks: You may mark the opaque sides of the prisms with a pencil. The use of

the lamp is optional.

Solution of problem 4:

a) Calculation of the refractive index of the prism

First method:

Draw a straight line A − B on a sheet of paper and let this be your line of sight. Place the

prism with its rectangular edge facing you onto the line (at point Ρ on the line). Now turn

the prism in the direction of the arrow until the dark edge of total reflection which can be

seen in the short face of the prism coincides with the 90° edge of the prism. Mark a point

M and measure the length c1. Measure also the length of the short face of the prism.


