
Aladin and Topcat are powerful VO tools to explore the nature of a system 
of galaxies when data needs to be gathered from different sources. In 
particular, Aladin and Topcat allow us to quickly verify the consistency of 
catalogs with the image of the system. Possible biases or problems of the 
catalogs that may not be apparent in  tabular form can be spotted fairly 
easily with Aladin and Topcat.

Here we examine the Coma cluster of galaxies, Abell 1656 (A1656),  since it 
gives us ample flexibility to experiment quick view analyses with different 
data sets and images.

Note 1: Aladin and Topcat need to be both up and running
Note 2: a list of abbreviations used in what follows is available in the last 
slide

Abell 1656: the Coma Cluster of galaxies
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We begin with Aladin and load the image of A1656 from the colored Allsky
5ƛƎƛǘŀƭ {ƪȅ {ǳǊǾŜȅ ό5{{ύΦ ²Ŝ ƴŜŜŘ ǘƻ ŘƛǎǇƭŀȅ ŀ ǊŜƎƛƻƴ ƻŦ ǊŀŘƛǳǎҐплΩ όŀōƻǳǘ 
1.1Mpc at the distance of A1656) .

Aladin

load image:

location: A1656 

Allsky opt

zoom 4x (suggested)

check field of view of the display:

draw a 40ô vector having activated the ñdistò button 

next to the stack

delete the plane of the vector: select the plane                

with a click, then right - click to get the menu and

select ñDeleteò 
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We now load the catalog of the Sloan Digital Sky Survey (SDSS)  and plot 
only galaxies (SDSS class = 3). We will transmit the table of SDSS galaxies to 
Topcat.

Aladin

load SDSS Catalog:

Catalog server - > surveys - > select SDSS - DR7 with

target a1656, radius 40'

keep only SDSS galaxies ( cl =3):

select SDSS plane (click plane in the stack)

Catalog - >create filter - >advanced mode - >columns in 

loaded catalog: ${ cl }=3 {draw} 

- > Apply filter - > Export

rename filtered catalog ñSDSSgalaxies ò:

select plane Filter.src - > right click - > 

properties: type new name ñSDSSgalaxies ò
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Topcat receives a table with about 27,000 rows that we label SDSSgalaxies. 
We explore the main characteristics of the table and check if there are 
problems like records without data or bad entries in general.

Aladin

Start Topcat and broadcast table to Topcat :

Tools - >VOTools - >Topcat

select SDSSgalaxies (click plane in the stack)

Interop - >broadcast selected plane - >Topcat

Topcat

Control window ( CW): change label to ñSDSSgalaxies ò

View column names and info (check/uncheck to hide):

CW- >Views - >Column information

Explore table with the Table Browser:

verify parameter ñquality of dataò:

CW- >sort ñQò: few ñQ=2ò, all others ñQ=3ò:OK

verify parameter ñmode of observationò: 

CW- >sort ñmodeò: mostly ñmode=1ò, several ñmode=2ò

(we keep them for now)

etc 

etc
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Topcat

Explore the whole Table:

CW- >Row Statistics window ( RSW) 

Explore subsets of the whole Table:

CW- >Subsets - >type expression for selection - >read RSW

Note: in the RSW, use menu "Display" to check the 

parameters to be displayed in the RSW

For clarity, discard dummy subsets after having read info 

from Row Statistics.

!ƴƻǘƘŜǊ Ǉƻǎǎƛōƛƭƛǘȅ ǘƻ ŜȄǇƭƻǊŜ ǘƘŜ ǘŀōƭŜ ƛǎ ǘƻ ǳǎŜ ǘƘŜ ǿƛƴŘƻǿǎ άwƻǿ  
{ǳōǎŜǘǎέ ŀƴŘ άwƻǿ {ǘŀǘƛǎǘƛŎǎέ. This in fact may be the only solution in case 
of tables much larger than the one we are using for A1656.





Topcat

Select galaxies with positive redshifts:

CW- >Subset window ( SW) - > Add new subset:

expression - >ñzsp > 0ò, name = zsp

View Table statistics for galaxy subset with zsp >0:

RSW- > view subset zsp - >

520 galaxies, nbad =0, 

max rPmag=20.395, 

median z=0.02515

Coma at about z=0.023 => zsp useful column!

Using the Row Statistics Window and the Subset Window we find that SDSS 
redshifts are useful for an analysis of Coma since the mean redshift of 
Coma is z=0.023,  is well within the SDSS redshift range.
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We now need to determine how complete the redshift sample is with 
respect to the SDSS photometric catalog. Redshifts are much more useful if 
they constitute a complete, or, in our case, at least a nearly complete 
sample.
Topcat

Extract table for zsp subset from All SDSSGalaxies :

Table browser ( TB) - > Subsets - >Apply subset zsp

Size of zsp sample:

CW- > Select table ñzsp ò - > SW: 520 records

Extract table for rPmag limited subset, with 

rPmag_lim =rPmag_max=20.395:

CW- > SW- > create new subset - > 

expression: rPmag <= 20.395 name=rPmag20

Size of rPmag20 sample:

CW- > Select table ñrPmag20ò- > SW: 4122 records

Completeness=13%, not good enough.

The zsp catalog is not complete enough, but it may be sufficiently 
complete to a brighter rPmag limit. In order to explore this possibility we 
plot the histograms of both the redshift catalog and the photometric 
catalog for rPmag=20.395.



Topcat

Open Histogram window ( HW):

HW- > X - Axis: rPmag

check only subsets zsp and rPmag20

Inspection of the histograms shows that the completeness of the redshift 
sample would increase dramatically with an rPmag limit of  
rPmag_lim=17.77.  Within this limit completeness rises to an acceptable 
80%

Topcat

Create subsets of SDSSgalaxies and zsp with 

rPmag<17.77:

CW- > select table "Allñ - > SW create new subset with

expression: rPmag <= 17.77, name=rPmag17

Cw- > Select table "Allñ - > SW create new subset with

expression: " rPmag <= 17.77 && zsp > 0", name=zsp17

Subset rPmag has 594 records, subset zsp has 487 =>

completeness=83% OK!
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column rather than its name





We now have to check the results of our catalog manipulation on the
DSS image in Aladin in order to verify we have no problems with our
samples. We clean the subset list and broadcast zsp17 and rPmag17
to Aladin.

Topcat

clean list of subsets:   

SW: discard all subsets but zsp17 and rPmag17

broadcast subsets to Aladin :

CW: select zsp17

Interop - > send table to Aladin

Aladin

rename transmitted planes

right click on transmitted plane - >properties - >

change label select yellow squares

Topcat

CW: select rPmag17

Interop - > send table to Aladin

Aladin

right click on transmitted plane - >properties - >

change label to rPmag17 and select red crosses
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Aladin ǎƘƻǿǎ ǘƘŀǘ ǘƘŜǊŜ ŀǊŜ ǎŜǾŜǊŀƭ ōǊƛƎƘǘ ǎǘŀǊǎ ƛƴŎƭǳŘŜŘ ŀƳƻƴƎ άōǊƛƎƘǘ 
ƎŀƭŀȄƛŜǎέΦ ²Ŝ ŜƭƛƳƛƴŀǘŜ ǘƘŜǎŜ ǎǘŀǊǎ ōŜŦƻǊŜ ǇǊƻŎŜŜŘƛƴƎΦ ¢ƘŜƴ ǿŜ ŎƭƻǎŜ ŀƭƭ 
tables in Topcat and broadcast again zsp17 and rPmag17 from Aladin to 
Topcat.

Aladin

broadcast zsp17 and rPmag17 to Topcat

Topcat

CW- > delete SDSSgalaxies

CW- > rename input tables zsp17 (n=431) and rPmag17 

(n=539)

Identify and remove stars from rPmag17:

CW- > scatter plot window ( PW): table rPmag17, 

x axis = rPmag, y axis = rPmag

PW- > zoom region rPmag<12.5 (bright - wards of big 

gap)

PW- > new subset from visible - > transmit to Aladin





Aladin

review bright objects transmitted by Topcat :

select with a click the first record of the list: 

the corresponding source appears centered on the

display.

zoom 64x

move down the list using the blue arrows

=> all sources brighter than rPmag=11.976 are stars

Topcat

create new subset without stars:

CW- >sort rPmag- > TB: select with the cursor

galaxies with rPmag<11.976

TB- >Subsets from unselected - >name ñrPmag17okò- >add

TB- >Subsets - >Apply Subset - >rPmag17ok

transmit new subset to Aladin

RSW- > Interop - >Send row subset rPmag17ok to - >Aladin

Aladin

catalog - >create new plane selected sources - >one table

select plane - >properties - > rename plane ñrPmag17okò 

By comparing the two planes rPmag17 and rPmag17ok we see that stars 
have been removed in the new sample.



Topcat

create subset with rPmag<=17.77 and no redshift:

CW- >table rPmag17 - >sort zsp

TB- >select with the cursor galaxies without 

redshift - > Subsets - >

Subset from selected rows - >name rPmag17noz - >add

broadcast rPmag17noz to Aladin

CW- >Row Subsets:rPmag17noz

CW- >Interop - >Send table to Aladin (if necessary 

rename table in Aladin )

Aladin

check rPmag17noz,zsp17,DSS Colored, uncheck others



Aladin

Catalog Server: optical+redshift , target is already

A1656, radius=1degree - > Submit

Catalogs found: we check J/AJ/126/2152 of Rines +

since it is the first survey targeted to Coma in the

list of found catalogs - > submit

Since there are still several galaxies with rPmag<=17.77 that have no 
redshift, we check with Vizier if we can further improve the completeness 
of our sample. We use Aladin and we search for catalogs of redshifts in a 
region of about one degree around Coma.

Even by eye inspection of the display it is clear that several symbols of the 
Rines+ catalog fall on the symbols of rPmag17noz. It is therefore useful to 
complement the SDSS redshifts with those of Rines+ for a better sampling 
of the velocity field of the Coma Cluster. We cross-correlate and join tables 
in Topcat.

Aladin

Stack: check J/AJ/126/2152/Galaxies, uncheck other 

related tables - > right click - > broadcast selected

table to Topcat
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Topcat

Match Rines + table with rPmag17 table :

CW- >Joins - >Pair match: max error 5.0 arcsec , 

Table 1=rPmag17, Table 2=galaxies - > Go

Output table: match(N1,N2) ïvalues of N1,N2 depend 

on history -

CW- >rename match(N1,N2) - > zrines

NOTE: zrines : verify the names of columns with 

numeric values of ra,dec ! Those are the names

to be used in what follows!

Plot matched galaxies and display on Aladin

PW- > zrines , x axis:RAJ2000_1, y axis:DEJ2000_1,

flip x axis. OK!

CW- > Interop - > send table to Aladin

Aladin

uncheck all but zrines and J/AJ/126/2152/Galaxies

select zrines - >right click - >select all objects in

selected planes

If no records are selected under the display in Aladin , 

by passing with the mouse on one record the corresponding 

galaxy is highlighted on the Aladin display, in Topcat -

>PW, and in Topcat - >TB.
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Aladin

Verify match is reasonable:

sort records by increasing separation (click on 

column name)

click on the first record

zoom 64x

select records with the ñdownò/òupò blue arrows:

the corresponding galaxy is 

displayed and it is possible to verify 

that the coordinates of rPmag17(matched) and of 

Rines + entries refer to the same galaxy.

Matched catalog is OK. We join it to zsp17.

Topcat

Add columns with integer cz to zsp17 :

TB- >right click - >create synthetic column with: name

ñczspò,expressionòtoInteger ( zsp *300000)ò

Concatenate tables zrines with zsp17 :

CW- >Joins - >Concatenate tables with:

Base Table: zsp17, Appended Table: zrines

column assignment: czsp - >cz

all other columns as suggested   

output and final table: concat (N1+N2)

CW- >rename concat (N1+N2) - > FinalCatalog
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The final table of combining photometry with spectroscopy contains 474 
objects of the total of 528 SDSS galaxies magnitude limited to 
rPmag=17.77: completeness is 90%, a significant improvement over SDSS 
alone. Of course other catalogs could be searched in order to increase 
completeness even further. 

Our Use Case could end here since further analyses of the Coma cluster 
would need to rely on other tools. However, for a quick investigation of 
some of the main physical properties of the Coma cluster, Aladin and 
Topcat can still be useful. 

We therefore conclude this Use Case with a quick evaluation of the cluster  
mean redshift and velocity dispersion (a proxy for the mass), and of its 
luminosity function.



Topcat

TB- > FinalCatalog - > create synthetic column: name cz ,

expression: toInteger ( zsp *300000)

Identify members of Coma along the line - of - sight:

HW- > x axis: cz - > select 0 - 15,000 km/s, width=200km/s,

reset y axis with vertical arrows of toolbar

Note: the peak of the cluster we select in HW 

has to be roughly symmetric

HW- >Subset - >new subset from visible - >name Coma- >add

Compute mean redshift and velocity dispersion:

RSW- > Subset Coma Nmem=492

<cz > = 7000 km/s    SD = 1131 km/s 

The values we obtain from the RSW are in good agreement with those 
determined with more detailed analyses (see e.g. Table 5 in Biviano et al 
(1996) AA 311, 95) and are more than adequate for a first assessment of 
the properties of the cluster.
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Topcat

Display the luminosity function:

HW- > Table: FinalCatalog , check only subset Coma,

x axis: rPmag, width=0.2 mag,

reset y axis with vertical arrows of toolbar

The histogram of the luminosity function is correct and its main features 
are evident from the figure, even at a first glance. These features are: a) the 
luminosity gap between the two brightest galaxy members and the rest of 
ǘƘŜ ŎƭǳǎǘŜǊ ƳŜƳōŜǊǎΣ ōύ ǘƘŜ άŘƛǇέ ƻŦ ǘƘŜ ƭǳƳƛƴƻǎƛǘȅ ŦǳƴŎǘƛƻƴ ŀǘ 
approximately rPmag=15.5 (e.g. Biviano Ŝǘ ŀƭ мффрΣ !! нфтΣ смлύΦ ¢ƘŜ άŘƛǇέ 
is a  feature that has been interpreted as an effect of galaxy evolution, with 
galaxies around rPmag 15.5 undergoing merging and producing brighter 
member galaxies. Another possibility is that different components of the 
luminosity function may combine to give the observed dip.
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CW ςControl Window
HW ςHistogram Window
PW ςScatter Plot Window
RSW ςRow Statistics Window
SW ς Subset Window
TB ς Table Browser


