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This assignment is somewhat freeform, and requires that you bring together a number of things to write
a program to do something specific. In particular, you will be “fitting” a spectrum via a χ-square mini-
mization routine to determine the parameters of the underlying spectrum from which a given set of data
comes. This procedure, and others like it, are implemented within the Root package but in this exercise
you will implement it by hand to exercise the different things learned throughout the sessions. This will
be done in increasing complexity for three sets of data, provided in the sets of data files that you can find
attached here (data1.dat, data2.dat, data3.dat). These three datasets come from the following spectra :

• data1.dat : f(x|α) = e−(x−α)2

• data2.dat : f(x|α, β) = e
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• data3.dat : f(x|C1, α1, β1, C2, α2, β2) = C1 × e
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The goal of the assignment will be to [1] educate yourself on the concept of χ-square minimization and
then [2] implement it in three separate programs to determine the parameters of the spectrum. How you
exactly do this is up to you and the main criteria will be that the code must be executable as compiled
c++ code or a ROOT macro that can be run in the C-interpreter. Some criteria which you should adhere
to when producing your code and submitting it are :

• Your code must compile or run in the C-interpreter and be fully debugged. Do not submit code that
requires external packages that you have downloaded from the internet. In any case, you do not need
any such packages to complete this.

• You must use GitLab to submit your project with a clear README set of directions. I will follow
these to check your work and if they aren’t clear, it will be difficult to give you good feedback.

If this seems like a large project here are some guidelines on where to start and what to produce first

• There are many tutorials that you can find on the internet on the χ-squared method. This is a
good one to start with (Link Here) but you should find more references as each person describes the
details with a different angle and they may work better for some than others. HINT : If you see the
mention of “errors” and you say that you don’t have errors, then note that the data you have are
individual points and so you are counting the points. In this case, the data follow Poisson statistics
and each bin will have an error that is equal to

√
N of the bin content N .

• You will need to read in the data from the text file and convert it to floats.

• Start by making a TH1F of the datapoints to get a feeling of the data.
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https://indico.cern.ch/event/609167/#day-2017-03-23
https://indico.cern.ch/event/609167/#day-2017-03-23
https://indico.cern.ch/event/609167/#day-2017-03-23
https://ned.ipac.caltech.edu/level5/Wall2/Wal3_4.html
https://en.wikipedia.org/wiki/Poisson_distribution


• Make plots of the functions provided. How do they vary if you change the values of the parameters?
Estimate by eye what they may be given the histograms you have made.

• Calculate the goodness-of-fit (χ-square) for a given value of the parameters. After doing this for
many values of the parameters, try making a plot (1-dimensional for data1.dat, 2-dimensional for
data2.dat, ...) that represents this. In Root, this is probably most easily achievable using a
TGraph or TGraph2D.

Lastly, don’t feel compelled to finish the entire assignment. If you are able to complete the fit of the
first dataset, then this is a success. More importantly though, ensure that the code you do write is
robust, compileable, and works. And any plots, numbers, etc. that you produce with your code is easily
interpretable.
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