Shot Noise Pre-Lab

1. First, read the short file “Fourier Analysis” and then watch the youtube
video “Power Spectra Tutorial.” What are the units of power spectral density
in an electrical system?

2. Read the shot noise Guide, sections 8-10 of “MIT experiment” and
“Sources of Noise” web page.

3. Since shot noise is a random Poisson process, what is the functional
dependence of the shot noise RMS current fluctuations (electron counting
error) on the electrical DC current?

4. Using dimensional analysis what is the functional dependence of shot noise
RMS current fluctuations on the measurement bandwidth in Hz? Hint: a
current is a rate of electrons per unit time.

5. Since light is composed of discrete particles, photons, light exhibits shot
noise. Does the shot noise in light depend on wavelength, intensity, or both?
Derive the appropriate relation.

6. Read and understand the instrument manuals. You will be using this
equipment on your first day. In fact the main reason for this shot noise lab is
to acquaint you with the instrumentation you will be using later in the
Johnson noise lab.



