1. Consider two plates of thickness t and refractive indices n and n+An. What is the
minimum difference An can you measure using interference method? Use
uncertainty principle and relate refractive index to the momentum.

The uncertainty of index measurement should be less than An- meaning that uncertainty

of momentum should be Ap, :A(hkz):%hAn. The uncertainty of co-ordinate is
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Az=t. Then we can write the uncertainty relation as ApzAz:—”hAntthZ or

An> A, /4rt.
The other way to see it is to find the phase difference that one can obtain by putting plates
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into separate arms of interferometer. d¢p =% Ant. Assuming that we can see the phase

difference of 1/2 rad we obtain the same result.

2. Consider the tunneling through the barrier problem. Calculate the probability
current density in three regions and show that the probability current is continuous.

In the region 111 we have
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