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Finding the aperture radius for photometry with SalsaJ
Introduction
Photometry is the measurement of the intensity or brightness of an astronomical object, such as a
star or galaxy by adding up all of the light from the object. For example, a star looks like a point of
light when you look at it just with your eyes but the Earth’s atmosphere smears it out into
something that looks like a round blob when you use a telescope to look at it. In order to measure
the total light coming from the star, we must add up all of the light from the smeared out star.

Photometry is generally used to generate light curves of
objects such as variable stars and supernovae, where the
interest is the variation of total light energy output by the
system over time.
It can also be used to discover exoplanets, by measuring the
intensity of a stars light over a period of time. Deviations in
the light output can indicate objects in orbit around the star.

Photometry
Before we can start the photometry, we have to work out our analysis radius - this defines the
radius of the circle that is used to count the pixel values in the image. The radius of the circle
is very important - if the radius is too small, it will not count all the light coming from the star
and if it is too big, it may count too much background sky or other stars in the image. Therefore you may not get accurate measurements.
SalsaJ automatically sets the radius as the Full Width Half Maximum (FWHM) of the stars in
the image.
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FWHM
The FWHM is used to describe the width of an an object in the image. Stars in astronomical
images have a specific profile when plotted as a graph of pixel values and that profile should
be the same for each star in the image.
FWHM is displayed graphically like this:

In order to do photometry with FT images,
we recommend you work out your own star
radius in order to get more accurate
results.
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To do this you must conduct a simple experiment, collect data and plot a graph - using
Microsoft Excel (or another spreadsheet package that can plot graphs) makes this exercise
much easier and quicker.
The idea is to test several different aperture radii and compare the intensity values you get for
each radius by plotting a graph of radius against intensity.
To do this, open SalsaJ and open your image using File > Open.
Adjust the brightness of the image by going to the Brightness & Contrast button in the menu.

Adjust the sliders in the window that appears, or press the Auto button to scale the image
automatically. Pressing the Auto button several times will toggle through different presets.
In SalsaJ, go to Analyse>Photometry Settings. At the bottom of the new window, change
the Star Radius to 6.
Next, go to Analyse>Photometry and another empty window will then appear.
Using the mouse, click on a star in your image (you only need to do this for one of your
wavebands). You will see a circle appear and in the new window a data entry is added.

The intensity of the object is calculated by adding up all the pixel values within the radius of the
aperture.
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In Excel (or other package) create two columns for Radius and Intensity then, add radius 6
and the intensity value from SalsaJ.
Now increase the radius in SalsaJ by 2 and measure the intensity of the same star again. Add
the new data to your spreadsheet. Repeat this until you reach a radius of 20, then start increasing the radius by 5 each time until you reach 40. You should have a set of results that
looks like this:

Page 3 of 4

Photometry of star clusters with SalsaJ - Faulkes Telescope Project

When you plot a graph of this data, you should get something that looks like this:

You can see the rapid rise of intensity as the radius of the aperture increases. This is because
more of the star is included in the increasing radii of the apertures. The graph begins to flatten
out when we have all of the star in the aperture, but keeps rising gradually as more and more
of the background sky is included.
From this graph, we can see that the best radius to use is about 15 - this is around the point
where most of the star’s intensity is included in the aperture, but minimises the amount of
background sky in there.
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Once you have chosen the best aperture radius, this can be set for the remainder of your
photometry analysis on this image. It is advisable to carry out this exercise every time you
come to work with a new set of images as the FWHM of objects change due to the seeing
conditions at the time of observation so new aperture radii will need to be calculated for new
images. However, if you are carrying out photometry on the same star cluster, but in two
different wavelengths (such as B and V), then you should use the same radius for both images
to ensure that you are comparing ‘like with like’.
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