
Physics with Matlab and Mathematica Exercise #5 25 Sep 2012

This is a matlab exercise.

This exercise is to fit some data for radioactive decay as a function of time, using the
polynomial fitting function polyfit in matlab. The number of counts −∆N > 0 detected
in time ∆t is called the decay rate R = −∆N/∆t ≈ −dN/dt. Quantum mechanics tells us
that R is proportional to N , the number of radioactive nuclei present at time t. That is
dN/dt = −λN for some positive constant λ. Therefore N(t) = N0e−λt and R = λN0e−λt.

Download the file A137.dat. It has two columns, the first is time in seconds and the second
is the number of detected decays per second. Write a program to fit this data to the form
R = R0e−λt. Do this by taking the natural logarithm of both sides, and using polyval to fit
the result to a straight line. (Note that log is the matlab function for natural logarithm.)

Plot the data points with some symbol of your choice, but fill them in with some color.
Include the the fitted function through your data points, covering the range 0 ≤ t ≤ 120 sec,
which extends past the lower and upper ends of the data values. Use a color for the line that
is different than the color you used for the points. Note that you can easily calculate the fit
function from the parameters returned by polyfit using the function polyval, but don’t forget
to turn it back into an exponential!

Store your plot in a pdf file, using an eight-inch square plot area. Label the x- and y-axes,
and use a larger font than the default. Also use the text function to put the lifetime τ
somewhere within the plot area. I suggest a writing it as “τ =xx.x sec”, that is, a %4.1f

format. You might also play with the size and placing of the tick marks and their labels.

You need to email two files for this assignment, namely the program

(m-file) and the pdf of the plot.


