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Why map star-forming regions?

Mapping allows us to identify star clusters and associations — groups of stars moving
together. Because the stars within a cluster tend to have formed at the same time, they
provide an ideal sample on which we can test astrophysical theories. It also helps for
observations if have a well-constructed map of what we’ve seen so far.
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(Gala satellite

Launched in 2013 by ESA (the European
Space Agency), it aims to collect high-

precision astrometry (positions, motions
and distances) for over a billion stars.
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Data selection . Looking for clusters
. The region of interest, near the Monoceros : . Clusters have stars which are moving together, close in space, and are the same age
constellation, has galactic coordinates | and b: . Stars moving together can be found by looking in ‘proper motion space’
-1 : 196.5° <1< 206.5° (longitude) . Essentially a plot of the observed motion of stars on the sky (see plots 1 and 2 below)
: ° -4.5°<b<1.5° (latitude) o It shows how large an angle a star appears to move by in a given time period
R Additional conditions were added to the query to ' . To find the stars which are moving together, the goal was to select the high-density regions in proper
select only higher-quality data motion space, which are the darker blue regions in plot 1 below
° Distances to the stars are around 400 — 1600 pc ' Some of these regions could be selected by eye
. 1 pc = 31 million billion metres . For the less obvious high-density regions, which couldn’t be seen by eye, a 2D Gaussian Mixture Model
. Smaller subsets of distance were used for analysis, - was developed to select them for further analysis
such as for 1250-1500 pc below ° The 3 most clustered regions were then plotted alongside the raw data (see plot 2 below)
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1250-1500 pc Modelled groups in proper motion space, and the 3 most clustered
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Plots of galactic latitude/longitude against estimated distance

Further analysis _ lathde T ongue

" 1.  Analysing the positions of
these candidates by eye (plot 3).
2. ‘Cleaning up’ the data by
performing a 2D bivariate
Gaussian fit
. 3. Analysing the ages of these

A candidates. This was achieved

by plotting a colour-magnitude

. : Age: .',' . . .
& (CM) diagram — a plot of - § o : L . . —— 500.0 Myr . ",
brightness against colour — and : R I IR R IR - —— 600.0 Myr
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: then performing analysis known
as ‘isochrone fitting’ (plot 4).

Graphs to the right are for ‘Cluster 1" Positions: looking for patterns such as the above. Distinctive ‘lines’ at | Ages: stars of the same age lie roughly
~ described in the summary below. particular galactic latitudes/longitudes can indicate a cluster. along the same coloured line (isochrone).
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