
Notes for Lecture 17

Coupled Oscillators, cont.

You should read the previous lecture note carefully, if you have not.

Essentially, the problem of coupled oscillators is to reduce a problem that seems
extremely complicated to a problem that seems extremely simple – a system of inde-
pendent normal modes. This is quite a beautiful and powerful thing to accomplish.
The formal theory was presented in the last lecture.

One word of note – this process of reduction is valid whether we are dealing with a
classical mechanical system or a quantum mechanical system. In quantum mechanical
systems, we “simply” need to quantize the problem of each normal mode, which you
will learn how to in a quantum mechanics class. Indeed, what you learn in coupled
oscillators will be of immense importance in higher level courses (quantum mechanics,
statistical mechanics, solid state physics, quantum field theory, etc).

Another word of note – the normal mode is not limited to vibrational modes.
Translational and rotational modes are important normal modes.

In this note, we look at another example. Note that this example is essentially
identical with the example of the last lecture, in terms of the mathematics involved.
Here, however, at the end, we do the problem slightly differently (in terms of the choice
of the eigenvector scale). Also, this examples is a somewhat difficult problem to set up,
as we first need to reduce the Lagrangian to a quadratic form using approximations.
Please make sure you understand all little details clearly!
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