The LED as a Quantum System
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A Light Emitting Diode is a simple device which produces light when a current flows through it.

We know that current only starts to flow once we reach a certain “threshold voltage”.

Of course, it is the electrons that carry the energy to the LED to enable it to produce light.  

Let us presume that each electron produces a single photon.  We will also assume that the resistance of the wires is negligible, such that all the electron’s energy is carried away by the photon.

First we find the energy carried by the electron:
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We will use the threshold voltage here – i.e. the voltage at which the LED starts to produce light.
We have presumed that all this energy is carried away by the photon so we can equate this with the expression for photon energy:
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Now plot the graph of V against f for each of the diodes in the array.  Your graph should produce a straight line with an intercept of zero and gradient of h/e!
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