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JÖRG R. HÖRANDEL
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Radio Astronomy – 2010/11

Second Observation with the Radio Interferometer

The second werkcollege Radio Astronomy will take place at the Radio Interferometer on
Friday 25th of March. We will meet at precisely at 8:45 at the entrance to the RIF at the fourth
floor. Be on time, otherwise you will not be able to participate. You will be expected to record
the observations and present an analysis of the measurement in a report. This report will be part
of your final grade.

1 Radio Emissions from the Milky Way
After having measured some features and characteristics of the radio dish in the last observation,
we will now continue with some observations of our galaxy. We expect the strongest radio
emissions from the galactic plane, especially from the galactic center.

• Revise how to calculate the coordinates of the galactic plane (galactic longitude = 0◦) into
coordinates for the telescope. (Right Ascension, Hour Angle, Declination)

• What are interesting objects to observe?

• With your knowledge from the first observation: Which things are we actually able to
observe?

You will be pointing the telescope at some different coordinates and take the total power to get
a feeling for the strength of the radio emission. Take one position in the plane and move out of
it. The second task is to decide on nice areas in the plane of where to take spectra. At least two
spectra should be taken.

• How can we make sure that the frequency calibration of the data taking is correct?

• We have access to a transmitter, what would be a suitable frequency for this?

• How would you calibrate the telescope with a transmitter?

2 Analysis
The goal of the analysis is to compare our measurements with those from large galactic surveys.
After the observation you will be given some files corresponding to the aera in the sky that you
picked and you will need to compare the measurements. Please bring a USB stick to take the
survey data home.



2.1 Units
The preliminary tools, as explained in the former exercise sheet, will only give you the spectrum
with respect to the frequency. But the ususal units for observations of the Milky Way are given
in km/s. You will need to find out what these units mean and how we can convert from frequency
into this speed. It has something to do with the fact that we are measuring the speed of rotation
of different regions of the galaxy in combination with the Doppler shift of the 21 cm line.

2.2 Data Files
The data that you have been given is in the ’fits’-format. Some of you might already know
this from other classes, for example the Astronomisch Practicum. These files contain a lot
of information about astronomical observations. They can easily be viewed with the Program
’ds9’. It is installed on the student’s login servers lilo and stitch, but as it is free you can also
download it1. But you will need a Unix machine for the newest version, but older versions can
also be installed on Windows machines.
If you have never worked with fits files, don’t worry. Just open a ’terminal’ (command line) in
Unix and type ’ds9 &’. On windows, double-clicking will of course work in the usual way. A
window will open, where you can click and try things. Thus, you can open the fits files in ds9
and view them. For each galactic longitude there will be one file. From the header file you can
identify what the other axes mean. The option ’View’, ’Horizontal Graph’ or ’Vertical Graph’
is very useful to see a projection of one axis of the picture.
If you are more experienced in programming, there is a fairly easy tool in python to work with
fits files. You will need the library ’Pyfits’, which can be downloaded from the internet. There
is also a good manual available2. This tool will enable you to read values automatically out
of the files and make your own plots, rather than visually comparing measurements in the ds9
program. This is only a task for experienced programmers.

2.3 Tasks
The following tasks should be answered in your report. It is not necessary to conduct the actual
corrections, you only need to give a description of what needs to be done.

• Plot the recorded spectra of the radio telescope with respect to frequency and with respect
to velocity.

• Find out if our measurements match the ones from the file.

• If yes, describe how well it matches and which one matches.

• What can be reasons for differences if it does not match?

• What could one do in order to improve the matching?

• How would one correct for uncertainties?

Sucess!

1http://hea-www.harvard.edu/RD/ds9/
2http://www.stsci.edu/resources/software hardware/pyfits/


