
Astrofísica Galáctica e Extragaláctica
(2017)

Dr. Paula Rodrigues Teixeira Coelho

Lab 1 - 28th March 2017
Study of the CMD and membership of

stars in the Pleiades open cluster

Prepared by: Mohammad Reza Ghoreyshi

based on tutorials by Leonardo dos Santos

and EuroVO-AIDA WP5 case, originally developed by P. Padovani

http://quiwi2.u-strasbg.fr/pub/fc/workflows/Pleiades.html

1

https://edisciplinas.usp.br/user/view.php?id=114861&course=1
https://edisciplinas.usp.br/course/view.php?id=35527
https://edisciplinas.usp.br/course/view.php?id=35527


Scientific context: In this tutorial we will investigate some properties of the Pleiades open cluster.
We will use techniques of data mining to search for astrometric and photometric data available in
literature. With these data we will be able to make an assessment of the stars which are members of
the cluster, and which are not.

Tools: We will use two free software: Aladin and Topcat. Aladin1 is a software to retrieve and 
visualize astronomical images. Topcat2 is an interactive graphical viewer and editor for tabular data.
These tools can query and access astronomical data through technologies of the Virtual 
Observatory3.

Note: If you don't have the softwares installed on your system, please see the instructions in page 17
of this file.

1- Open a terminal (Ctrl + Alt + T) and run Aladin with this command: aladin&
A window will be opened.

1- aladin.u-strasbg.fr
2- www.star.bris.ac.uk/~mbt/topcat
3- www.ivoa.net
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http://aladin.u-strasbg.fr/
http://www.ivoa.net/
http://www.star.bris.ac.uk/~mbt/topcat


2- Go to Edit ---> User preferences and select “User profile ---> Undergraduate”. Restart Aladin.

3- The new apparence will be like this:
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4- Go to File ---> Load astronomical image ---> Aladin image server

5- On the field “Target”, type 'pleiades', and then click on the SUBMIT button.
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6- On the new window, select the item 'J-DSS2 (6.5º x 6.5º)' from the POSS II survey and click
Submit. The image will be opened on the Aladin window.

7- Go to File ---> Load Catalog ---> Vizier
A window will be opened.
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8- On the field “Author, free text”, type 'parallax', and on the field “Radius”, type '5 deg', and
then click on SUBMIT. A new window will be opened.

9- On the new window, select the item 'I/239' (it contains the parallaxes from the Hipparcos and
Tycho Catalogues), and then click on SUBMIT. Points will be overlaid on the Pleiades image.
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10-  We will  only  use  the  data  from Hipparcos,  so  go  back  to  the  main  Aladin  window, and
deactivate the layers other than 'I/239/hip_main' (this is done by clicking their respective icons to
toggle the layers on and off)

11- Open a terminal and run Topcat with this command: topcat&
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12- Go back to the Aladin main window, right-click the layer 'I/239/hip_main', and then click on
'Broadcast selected tables to… > topcat'.

13- Let's plot the histogram of the parallaxes of the stars in the field of Pleiades. Go to the TOPCAT
window, and click on Graphics > Histogram plot. 

8



14- Change “X” to 'Plx' (for parallax). You will notice that most stars have parallaxes between 0
and 20 mas (milli-arcsecond). Stars belonging to the Pleiades cluster are actually between 8 and 9
mas. The remaining stars are foreground (Plx < 8 mas) or background stars (Plx > 9 mas).

15- We will now correct for the reddening (extinction) of the cluster. First,  go to the TOPCAT
window and then Views ---> Column Info. We will add a column for corrected (B-V) color. 
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16- In the new window, go to the Columns > New Synthetic Column. 

17- In the field “Name”, type '(BV)o'. In the field “Expression”, we will put the values of (B-V)
corrected for a reddening of -0.04 (value for the Pleiades cluster): this is done by typing '$NUMBER
0.04', where NUMBER = the number of the column (B-V) (you can check it on the TOPCAT:
Table Column window). In the field “Units”, type 'mag' (for magnitudes). Then, click on OK. A
new item will be added to the Table Column window.
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18- Now we will  plot  the  color-magnitude  diagram for  our  field  of  stars.  This  is  done on the
TOPCAT window. Go to Graphics > Plane Plot. On the new window, select '(B-V)o' for the X axis
and 'Vmag' for the Y-axis, then click on Axes on the list on the left, and select 'Y flip'. You will
clearly see the main sequence of the Pleiades cluster.

19- We can visualize a specific selection of stars from the CMD in the Aladin main window. In
Plane Plot window, go to Subsets > Draw subset region. First, we will select only the stars on the
top left region of the CMD. Draw a region that encircle these stars on the CMD plot, and then go to
Subsets > Finish Drawing Region. On the “New Subset Name”, type 'Top left' then click on
“Add Subset”
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20- Now, go to the TOPCAT main window, and select the 'Top left' item on the “Row subset” list.
Then go to File > Send table to… > Aladin.

21- On the Aladin main window, you will see that a new layer was added. 

22-  You  can  change  its  color  to  a  more  distinctive  one  by  right-clicking  the  layer,  going  to
Properties…, selecting the new desired color, and clicking on “Apply”. Notice that most stars on the
top left of the CMD are the brightest one from the Pleiades cluster.
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23- Go to the Histogram plot window, and you will also notice that the subset of stars you selected
will be shown in the histogram of parallaxes.

24- Do the same you did for the top left region of the CMD, but instead this time do it for the lower
right region. You will notice that the stars are mostly foreground stars that do not seem to be related
to the Pleiades cluster.
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25- Suggestion: do it for the main sequence too. Remember to check the histogram of parallaxes.

  Question: How do you interpret the stars in the CMD showing (B-V)0 > 0.8?

26- Repeat the process for different regions of the CMD.

  Question: Which regions you think are best to derive the mean radial velocity of the cluster?
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27- In TOPCAT, you can look at the values of the different subsets by selecting the subset name in
the Main Window and double-clicking “hip_main” on the Table List.

28- In TOPCAT, click on the Main Window and go to Views ---> Column Statistics. It will show
the statistics for the current selected subset.
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29- Final view on Aladin:

Question: What is your estimate of the mean parallax Pleiades clusters? Which subset you choose to
derive this mean? (explain your choice)

Question: What about radial velocities? Use what you have learned to estimate of the mean radial
velocity of the cluster.
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# Download and Installing Aladin and Topcat:

1- Go to the website: aladin.u-strasbg.fr

2- Click on “Download Aladin Desktop”

17

http://aladin.u-strasbg.fr/


3- Download your desired version according to your operating system. I do for “Linux”.

4- Open a terminal (Ctrl + Alt + T) and go to the directory where you saved the file. If you list the
files you will find a file named “Aladin.tar”

5- Extract Aladin.tar (command: tar xvf Aladin.tar), then you will have a folder named
“Aladin” containg four files:

“Aladin”,  “Aladin.jar”,  “COPYRIGHT”,  “FAQ.html”
where Aladin is an executable file.
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6- Go to the website: www.star.bris.ac.uk/~mbt/topcat

7-  Click on “Downloads”

8- Select the desired version to download. I downloaded the first one.
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9- Open a terminal (Ctrl + Alt + T) and go to the directory where you saved the file. If you list the
files you will find a file named “topcat-full.jar”.
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