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1 Introduction

Aladin is an interactive software sky atlas allowing the user to visualize digitized
astronomical images, superimpose entries from astronomical catalogues or databases.
Most of available image and catalogue over the Internet are available and notably
SIMBAD, NED, VizieR, MAST/STScI, CADC, HEASARC, SLOAN, NVSS...

Aladin is dedicated to professional astronomers. It can be also used by teachers or
undergraduate students or amateur astronomers. It is free under UdS/CNRS licence



(see the copyright). It has been translated in English, French, Italian, German, Persian,
Russian, Chinese...

Aladin is mainly used for :

% Visualizing and checking catalogues and images

% Searching and browsing available astronomical data
% Preparing observations

% Creating field charts

The Aladin software can be used directly in a Web page for dynamically visualizing
astronomical data into a simple navigator such as Internet Explorer or Firefox. Many
institutes are using this way for providing their own data to their users (NED, CADC,
MAST, ESAC, ESO..).

Aladin is developed by the Centre de Données astronomiques de Strasbourg (CDS). It is
compatible with most computer configurations including Windows, Linux and Mac. It
does not require significant resources unless it has to handle very large catalogues
(several hundreds of thousands of objects)

Created in 1999, Aladin is supporting emerging standards of the Virtual Observatory. It
is compliant with other visualization and analysis tools (IDL, VOPlot, TOPCAT,
Specview, Splat, VOSpec ...). All these key topics allow Aladin to be a powerful data
exploration and integration tool as well as a science enabler.

The Aladin Web site is : http://aladin.u-strasbg.fr.

2 Installation

aladin.exe Aladin.dmg Aladin.tar  Aladin.inlp

The Aladin installation depends on your hardware configuration. In any case, it only
takes a few seconds.

Local installation

Aladin requires only a few megabytes disk space and 256 RAM megabytes is sufficient
for most jobs.

Under Windows

URL : http://aladin.u-strasbg.fr/java/Aladin.exe
Under Windows, the fastest and easiest way is to copy the file “Aladin.exe” in a folder, or
even directly on your desktop. That's all!

Under Mac
URL: http://aladin.u-strasbg.fr/java/Aladin.dmg




Installation under Macintosh uses a classic “dmg” package. Download it, open it, and
copy the “Aladin.app” file in your “Applications” folder. That’s all!

Under Linux and other Unix systems
URL: http://aladin.u-strasbg.fr/java/Aladin.tar

Installation under Linux uses a classic “tar” file. Download it, and unpack it via the
command “ tar xvf Aladin.tar” or equivalent tool. That's all!

Note: Aladin can be used with local data. However it is better to have an Internet
connection (> 512Kbit/s) for also accessing astronomical databases. For details about
Aladin 1nsta11at10n or for downloadlng the latest beta version, see this Web page:

Aladin in applet

Aladin can be used without any installation, directly in your Web browser. By using one
of these following URLSs, your browser will automatically load the Aladin code and then
will execute it in its own window. Aladin has been designed to start as fast as possible
(about 2 megabytes). The applet may be launched from the following links:

% France — Strasbourg (CDS) : http://aladin.u-strasbg.fr/java/nph-aladin.pl

+» Canada — Victoria (CADC) : http://vizier.hia.nrc.ca/viz-bin/nph-aladin.pl

% United Kingdom — Cambridge: http://archive.ast.cam.ac.uk/viz-bin/nph-aladin.pl
% Japan — Tokyo (ADAC) : http://vizier.nao.ac.jp/viz-bin/nph-aladin.pl

% India — Puna (IUCAA) : http://urania.iucaa.ernet.in/viz-bin/nph-aladin.pl
% USA - Harvard (see) : http://vizier.see.harvard.edu/viz-bin/nph-aladin.pl

You must accept the applet execution (certification). If not, Aladin will start but in a
mode with reduced performance and capabilities.
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3 Getting started

To give you a brief overview of Aladin, here's a typical scenario for visualizing images
and catalogues around an astronomical object:

Launching Aladin

Visualizing data (panning, zooming.

NS RN

Saving

Let’s go through this scenario step by step.

Launching Aladin (1)

The method to launch Aladin depends on
the type of hardware you have. On
Windows and Macintosh, double-click
the icon Aladin for starting the
application. With Linux and other Unix
stations, it will probably be necessary to
launch the application via this command
line:

Aladin o

Aladin is developed by Pierre Fernigue, Ti,

. R L

Data loading (2, 3 et 4)
The easiest way to load an image in L

Aladin is to use the menu “File => Load

astronomical image> DSS => DSS from !
ESO', and tO Specify a name or an Object T e g Hath et Sk er op laatan e b EAIE 2t & henp oo e

Searching for an optical image of M51
Searching SIMBAD around this object
Loading NOMAD catalogue around this object
.)

Browsing measurement and accessing original record

Fle Edt Image Catdlog Overlay Tool View Interop Help

FEHO®® command|

Aladin 6.0

Jiers 1+

ALADIN is an interactive software sky atlas
It allows one to visualize digitized images of any part of the sky,
to superimpose entries from astronomical catalogs,
and to interactively access related data and information

Just type your target in the "Command" field

Aladin Sky Atlas - v6.0

Quick start...

(Bx M1 or 13:29:53 +47:11:48)

position in the form that appears. In our example “M51”.
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And then, just press the “SUBMIT’
button.

The form opened in the previous
step displays the data servers that
Aladin can access. The image
servers appear on the left side. In
fact, the previous step has pre-
selected the corresponding form,
here “DSS from ESD On the right
side appear the tabular data
servers (SIMBAD, NED...)) and
astronomical catalogues via
VizieR.



Thus, for loading Simbad data, you have to click on the Simbad tab, and without
changing the parameter value in the form fields (identical to the previous position),
press the “SEARCH button again. Notice that for a catalogue, you have to write its name
in the VizieR form before submitting the request. In our example, as NOMAD is a large
survey, you can directly select it in the “Survey3 tab by clicking on the corresponding
line. After that, you must press the "SUBMIT" button.

Data visualization (4)

ZEH®®  iLocation|13:20:32.55 +47:12:50.2

File Edt Image Cotelog Overlay Tool View Interop Help

ICRE ¥

Pixel|unknown

(magnitude, parallax...)

There are 4 components to the data
visualization window:

1.

The stack: shows all the downloaded
data as a stack of “planes”. The user
eye is on the top of this stack and sees
all activated planes by transparency.

. The zoom: shows the image area

currently visible (blue rectangle)
according to the factor and the centre
of the zoom.

The view: displays the image area
currently visible according to the
activated stack planes, zoom factor
and the overlaid graphics and table
planes.

4. The measurements: shows the
measurements associated to the objects selected in the view via the mouse

Plane activation: Enabling or disabling a plane is done by clicking on the small

checkbox on the left of the plane logo in the stack. It is also possible to arrange planes
within the stack via the mouse (click and drag) (note that an image on top of the stack
hides catalogues below).

Zoom setting: The fastest way for adjusting the zoom is to use
the mouse wheel with the mouse located in the “view” or in the
“zoom” frame. If your mouse does not have a wheel, you can
use the “zoom selector” just above the “zoom” frame.

Moving in the image: To view a different part of an image,

click and drag the blue rectangle visible in the “zoom” frame.

v 555 NOMAD1
[1/Z22 Simbad

v B ESO POSS2UKS]

Centring on a particular object: The view centre is indicated 1497 % 15.0°

by the Reticle (the magenta cross). The easiest way for
pointing on a particular object is to set the Reticle on this object by clicking on it, then
zooming by using the mouse wheel. The view will be automatically centred on this

object.



Measurements and original record access (6)

Catalogues or tables may overlaid on images - in this case SIMBAD
and NOMAD. Each of these objects can be selected via a mouse
selection (direct click on a object or mouse box selection).

The selected objects appear surrounded by with a small green square.
The associated measurements are displayed as a table in the
measurement frame. Some values are underlined in blue as a "Web
link".

MAIN ID OTYPE Ra DEC coo .. coo .. C.. PMRA
L] ac 47.364 deyf.. (13 29 52.37 [ +47 11 40.3 1080... | 1080.. | 90
L] [Lpsz002] 6 Jrar 13 29 52.31 |+47 11 39.Z
L] [CPFa8] 132746.2+472... |Maser |13 29 52.5 +47 11 42
L] [Lps2002] 15 Star 13 29 52.36 |+47 11 42.8
L] [Lps2002] 14 atar |13 29 52,27 [ +47 11 43.7

< |
By clicking on a link, Aladin opens your browser and displays additional information.
The first link is usually used to display the full original record.
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Saving (7)

Aladin offers several saving options: for keeping the current view as an image, for
getting an EPS file for scientific publication, etc. Use the menu “ File => Save the current



view=> PNG "for getting an image file of the current view in a format that you will easily
use in any desktop tools.

After this brief Aladin introduction, let’s go deeper to the available process.

4 Available Aladin processing overview

Aladin works mainly on 3 types of data: images, catalogues and graphic overlays.
These data types are displayed in one or several "views". For each of these elements,
Aladin has a set of tools.
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Aladin definitions

X/
L X4

An astronomical image is a rectangular array of values representing a field of
view of the sky. The astronomical image is usually provided with other information
about its origin and its calibration (sky position, pixel size, type of projection...);

An astronomical catalogue is a table, or several tables, for which each row
contains information about an astronomical object called a "source" (ID, sky
position, physical measurements...);

A graphical overlay is one or several graphical shapes (line, circle, polygon...)
associated to sky positions;

A view is a projection of a image area on which has drawn catalogue source symbols
and/or graphical overlays;

The sky position is considered as a couple of angles (RA - right ascension, DEC -
declination) specifying a celestial sphere position. Aladin does not manipulate the
concept of distance to the observer.

We will briefly describe the available Aladin operations on images, catalogues, graphical
overlays and views.

Image processing functions Image
% Pixel range adjustments (contrast); ¢ Pixel contrast & map. . Ctri+M
< Symmetry (top / bottom, right / left); | Magnifier glass Cri+G
% Image colour composition from 3 original | Fixeltable
. 1mages; L. Photometry measurement p| bycrde
® Image mosaicing; . Cut graph by palygon
% Cube generation from several images
covering the same field;
- L S
» Image }‘esamphng (image re-projection RE image buider...
according to the astrometrical solution of
another image); o _
o . . . Maosaic image builder. ..
% Image astrometrical calibration (by
. . Blink/Movie generatar. ..
parameters or by matching stars);
% Pixel computations (addition, subtraction, | reasamping...
multiplication, diViSiOIl, COHVOlutiOIlS, Astrometrical calibration. ..
normalisation).
Symmekry, .. 3 Top/Botkom
Note: In case of “hugeimages” (several Arithmetic operation... RightjLeft
gigabytes), only the basic processing Convaldtion ¥ | Pyramidal
functions are available (pixel adjustment, Pixel normalisation (div. by vg) Gauss... b
Symmetry) Duplicake the image plane Mex... b
Copy visible pixels bo a new plane Tophat... b
Blur... »
catalogue processing functions Edoe

Source measurement operations (selection, filtering, sorting, tagging....);

Graphical symbol drawing according to some source measurement values (e.g. circles
proportional to the magnitude, arrows based on the proper movements, error
ellipses...);

catalogue cross matching;



X/

% catalogue column generator;

X/

% catalogue astrometrical calibration (without sky coordinates).

Cross match objects, .,

Create a filker., .,

Predefined filkers Draw circles proportional ko the object luminosity

Shiow brightest skars (magnitude < 12)

Show Fainkest stars {magnitude = 17}
Create a new plane with the selecked sources Wrike object bype

Draw proper mokions of skars

Graphical overlays processing functions Contaur plot...
|

+»+ Contour extraction; 1 dist - Draw a distance vector  &l+D
% Graphical tools: draw - Hand drawn tool

» Distance measurement; | tag-Draw atag

> Tag tool; bext - Draw a free besxt

» Hand drawn tool;

> Free text;

b
> Cut graph along a segment or in the 3" | v Overlayedinfo Al+O
dimension for cubes. v Target arrow AlL+T

X/
L %4

Coordinate grid;

Simple retic]
Instrument field of view (FoV) overlays; 4 >imple reticle

X/
L %4

Large reticle

> mOVI.ng’ Mo reticle
» rotation.
View operations
Views w» Catalogue sources, graphical shapes, images
Full screen Fi1 drawn on a background image (with transparency
Simple window Flz control support);
Mext image Tab @ Zgomlng and panning; )
X Display of several views simultaneously (2,4,9
Create one view per image  F9 or 16 VieWS);
X View synchronization (same scale, same
Thumbnail view generatar. ., orientation);
L ocked view w» Thumbnail view generator for a list of objects;
<> Full screen display.
& 1 panel F1 These functions can be operated via a standard
2 panels Mai+Fz | graphical interface. As usual in this type of software,
4 panels Fz several alternatives are available for satisfying various
9 panels F3 work habits:
16 panels F4 1. The menu bar on the top of the window;

2. The tool bar (list of clickable buttons);



3. Popup menus available via a mouse right click or CTRL click (Mac);
4. Some keyboard shortcuts.

Note: it is also possible to perform these operations via a script mode via described at
the end of this manual (see 7.1)

We will discover the various GUI components and how they work.
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5 The graphical interface in details

Aladin offers a rich graphical interface for achieving in a few clicks most basic functions.

The two main windows are:

% The “main window"for displaying and manipulating the data;

% The “server selector*for locating and accessing the astronomical data, locally or via
Internet.

Several other windows allow various controls, including:
% The pixel range control (contrast);

% The contour generator;

% The catalogue filter editor;

% The catalogue cross matching;

% The catalogue column computing;

+» The astrometrical calibration controller;

% The image resampling controller;

% The arithmetic operations on image pixel values;
% The saving controller;

% The user preferences (configuration);

% The console for using the script mode.

We will now review the various interface elements, their role,

Note: It is possible to start Aladin in “students” mode (“undergraduat®) or in simple
display mode (“preview”) in order to adapt the Aladin interface to the user profile. These
two modes will be studied later.

5.1 The main window

Aladin combines in a single window most of the components required for displaying and
manipulating data: a menu bar, a location box, the view panel, the zoom panel, the
stack, and a panel for the measurements.

11



Aladin v6.0
File Edit Image Catalog ©Owerlay Tool View Interop Help £ &4 T

HEGO  Location|18:02:23.74 23:00:14.7 L(Mfﬂt}ﬂﬂ@l 0.4612 [ ] ﬁ
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Tip: The relative proportions of the different components can be adjusted using the
double crossed arrow icon ++ on the bottom of the tool bar. Click and Drag for adjusting
the component proportions.

Guided tour

Menu: Help => Aladin guided tour...
Help => Show me how to...

For discovering the main window, Aladin offers a “guided tour” you will find in the

“Help” menu. Once activated, use your mouse over the various elements of the main
window for displaying a description of the pointed component.

In addition, Aladin offers a series of “demonstrations” available via the “Help => Show
me how to.”. Menu. During a demonstration, a dialogue window describes step by step

12



the operations and simultaneously, the mouse pointer will move alone displaying the
corresponding actions.

5.1.1 The stack

The stack represents all the data loaded in memory and which can be displayed in a
view. The stack is structured as a set of "planes" stacked one above another. The user -
symbolized by the eye — observes the stack from the top.

Types of plane 14 Folder

. . &= Contours
The planes may be of different types depending on the nature =\ praw

of the data they contain. They are marked by specific logos, 122 Filter

easily identifiable: 2=, catalogue
[]/£%57% Cube
The stack and its associated views (1453 Color image

) ) [14953 Huge image
In the most simple case, the stack would contain only one [ image with transp.

image, and be overlaid with a number of catalogue planes. A [/ jmage
complete view of the stack can be obtained in this case with all
the catalogues shown overlaid on the image.

There are two methods for creating views:
% Click and drag the plane from the stack into a view window
% Or, simply activate the plane

Activation of a plane is done by clicking the square tick-box of the plane in the stack or
on the plane logo itself. When active the plane logo appears shaded in grey V&=,

In brief, the activation of a plane automatically creates a view with all the graphic planes
that may be projected onto it. De-activating a plane will however only hide the view from
the current view windows.

pssz. posal  * " o« et If there are several planes simultaneously
s 20 _activated, the plane wused for the

o il . (vl &2, Drawing astrometrical view projection has a red tick-
- L | 0

L box, the other planes appears with a black

tick-box.

Tip : It is possible to create a view using
only a catalogue plane without being
overlaid on an image behind. Create the
view by clicking and dragging the catalogue
plane into a view window.

Image planes of the same field may be
. . N compared in various ways. One image may

'S % Lottt S . - EZT be overlaid on another with a controlled
) level of transparency (see 7.1). Alternatively
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a colour composite of the two (or three) image may be constructed, and multiple images
may be directly compared by creating 'blink' planes.

WSS Image OS5 4 *
[v] &85, Drawing
B

e -
[iv] S8, Drawing

WS

1853 Image DSS

o M : o
il 2126 w9 < s B55T %728 .+ _“T

It is possible to load the stack with images and catalogues that do not fall in the same
part of the sky. Using a single view window, it is possible to switch between different
fields by clicking on the relevant image planes. Also, using multiple view windows will
allow simultaneous viewing of different fields (see 5.1.2 multiview).

Hierarchical structure of the stack

v NGC 1055
The stack may be organised into a multiple level structure by the @% Simbad-1
use of folders. Folders may be created using the main menu item |v DSS2.F.POSSII
Edit-> Create a Stack Folder, and Edit->Insert in a New Stack | M1
Folder. These tasks may also be accessed by right-clicking, or |¥l Simbad
CTRL-click in the stack.

Contextual Menu

The stack has a contextual menu that may be accessed by using a right-click or CTRL-
click. This menu collects the tasks related specifically to stack planes, such as selecting
all the objects in a plane, deleting planes, creating folders and also broadcasting planes
to other applications.

Selecting Planes

Selecting a plane in a stack is done by clicking on the name of the plane (compared to
activating a plane which is done by the clicking the plane logo or the tick-box). Selected
planes are indicated by bright blue highlighting. Multiple planes may be selected by
pressing the CTRL key while making the selections, or by using the Shift key to select
consecutive planes. when planes are selected, certain items of the contextual and main
menus will be active or non-active depending on the nature of those planes. For
example, the contour task will be active when an image is selected, but not active for a
catalogue.

Plane Properties

[= |
Button: prop. )w_!J

14



Menu : Edit => Properties
Short key: Ctrl + Enter

The “prop” button brings up a window with

properties of a plane. This is also available Properties of the plane "NED"
from the main menu Edit->Properties, and | s e
from the contextual menu in the stack. The | _ | | o T e
properties window lists the name of the plane ' N e .
and the origin of the data, and other f‘“‘“a"e L
properties dependent on the nature of the | oo Provdd by NASHIPAC Extragactc Db
plane. Certan properties may be altered in e e
this window. For example, the plotting
symbols and colour of catalogue planes. the O millse
window also shows the web address used by O Al objects
Aladin to obtain the data shown. 25“"
Galaxy
Dedicated filters () Racio

oy

OIR
Controlling the transparency of planes P
Certain plane may be made semi-transparent o
so that planes beneath it in the stack may be | ,_-— .
seen. This is useful when comparing images, 3
and also when overlaying instrument field of 0 2 40 e 80 10
view planes. To control the transparency of a
plane use the slide bar on the logo of a plane.

Hint : the level of transparency may also be controlled a larger slide bar and with
percentage values from the properties window.

y

0 20 40 =) a0 100

Various Hints and Tips

% At the top of the stack there is an 'eye’ icon looking down on the stack N Clicking
the eye hides all the graphics planes leaving on the image planes visible. Clicking
again brings un-hides the graphics planes.

% catalogue planes at the top of the stack will by default be projected onto all lower
image planes. In the case of multiview display, it is often useful to restrict the
projection of certain catalogue planes to particular images. This may be done by
placing the catalogue plane in the same folder as the image over which it should be
projected, and then in the properties window for the folder, select whether the

15



projection of the enclosed catalogue planes should be “local” (restricted to images in
that folder), or “global” (to project on all images beneath it in the stack).

L0531 E.FOSE

PO RN R

vor WIEEEL MDY
2 % NED

5.1.2 The view

The viewing panel is the main component of the Aladin interface. The view shows a
display of the data activated in the stack. Most of the time, it is an image onto which
graphical symbols are overdrawn to represent the sources from catalogues. Additional
information is displayed at the borders: scale, size of the field of view on the sky as well
as its angle with respect to the north.

16



Object location

In order to trace astronomical objects to their precise location, Aladin is based on the
astronomical solution linked to the image, e.g. a centralized tangential projection. Most
of the time, images are given with an astronomical solution (this is the case in particular
for the one in the FITS format). If this is not the case, for example for a JPEG image
given by the user, it is possible to compute its astronomical solution (menu: Image=>
Astrometrical calibration— see5.8). Sometimes, objects do not exactly overlap with the
image, either because their locations are approximate or because the astrometrical
solution is uncertain.

Activating planes

Planes shown in the view are those that were activated in the stack. One can hide one of
the planes temporarily, or even hide the background image (see 5.1.1).

Switching to the next image

Menu: View => Next image
Short key: Tab

If the stack has several images, it is possible to switch quickly from one image to the
other by simply activating the corresponding image plane. Automatically, all the
graphical planes (drawings and catalogues) that can be superimposed on the image will
be activated. The menu item “View => Next imagé or the “TAB’ key do the same action.
This can be particularly useful when in full screen or simple window mode (see below).

Cube or “animated sequence"”

For an image data “cube” (see 5.10 - associations or FITS cubes), the plane in the stack
holds several images that will be displayed in the view as an “animated sequence”, i.e.
image after image, with a tunable delay (400ms by default) that can be changed in the
plane properties. The view, in which the cube is visualised the cube shows a pace
controller overdrawn on the image. This controller uses usual conventions from tape
recorder (pause, play, backward, forward,) Below the controller; a ruler displays the
location of the current image in the cube. This ruler, as well as the controller can be
manipulated with the mouse.

ik 4ApF +/= ooz
L l L
. ’ 1485, JsL w1010
Translucent image SERC

It is also possible to display an image in a
translucent way above another image. This is in
particular useful when the image to display in
translucence is smaller than the background |
image. In order to activate the translucence of an
image, one should use the magenta coloured
ruler that appears below the plane logo for the
image that can be projected. Once the ruler is
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fully to the right, the image located on top will completely hide the corresponding part of
the image below.

It can be useful to swap image planes in the stack in order to modify the
background/foreground images.

Reticle

Menu: Overlay => Reticle...

The Reticle marks a particular location in the view. Usually, this is the location clicked
most recently. The Reticle can be displayed as a small magenta cross or as two
orthogonal lines. One can also choose to not display it (menu Graphic=> Reticl@.

The Reticle coordinates are shown in the field “Locatiori’ in the " location boX.
Conversely, typing the location, or the name of an object, in this box moves the Reticle to
the corresponding location.

Position | 12:39:20.65 -26;

The 3 modes for the view

Actions given by the mouse in the view are dependant on the current “mode”. Three
modes that are fully exclusives are possible:

% Select: for selecting graphical additions, including sources from catalogues;

< Pan: to move in the field of view;

% Zoom: to zoom and un-zoom.

ol

pan

Z

Zoom

select

By default, the “Select mode is activated. Before trying to do something with the mouse,
have a look at the tool bar in order to make sure that you are in the right mode.

Tip: By going out of the view with the mouse pointer, the default mode “Select” gets
activated again.

Selecting objects
Button: select sﬁct

When Aladin displays graphical objects (sources from catalogues or graphical
additions), it is possible to select some of these objects once the “Select mode is
activated. If this is not the case, click on the “select button on top of the toolbar. Object
selection is done by clicking on it or by creating a selection rectangle that will encompass
the targeted object(s) (click outside an object, drag and drop). Selected objects are
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highlighted with a small green square. If the selected objects are astronomical sources,
then the associated measures will appear in the measure panel below the view (see
5.1.6.).

Selected objects, if they are graphical additions and not sources from catalogues, can be
moved around. For this, one needs to click and slide one of the small green squares that
appeared during the selection. Furthermore, if these objects are instruments field of
view (see 5.2.6 - FoV), corners can be used to perform rotations.

Panning/moving
Button: pan ﬂ
Menu: Edit => Pan mode...
Short keys: AIR+Z
Mouse: Middle button

It is possible to slide an image by using the “Pan” button and then click and drag the
image in the desired direction. In order to get back to the default mode (Select), move
the mouse pointer out of the view panel.

Tip: Use the mouse middle button for doing a panning even staying in the “Select”
mode.

Zoom

2z
Button: ZOOm zoom

Menu: Edit => Zoom...
Short key: F7,F8 - F6 (pointed zoom)
Mouse: mouse wheel

Aladin enables you to zoom in and out rapidly on a portion of an image. In order to
perform rapidly, only powers of 2 factors are enabled, from 1/2048 to 2048 times. A
factor of 2/3 was added for convenience. Below a factor %4, a nearest neighbour
algorithm is used (very “sharp” image). Between Y4 and 2/3, Aladin uses the mean,
while between 2 and 2048 times, pixels are duplicated (“large pixels”).

The zoom factor can be modified in many ways:

% By using the “zoom” button and clicking in the view (keep the SHIFT key pressed in
order to zoom out). In order to go back rapidly to the default mode (“select”) put the
mouse pointer out of the view.

» By using the mouse wheel while the mouse pointer is inside the view

By using the contextual menu to the right of the window

By using the main menu “Edit => Zoon?

D

X/
L %4

X/
L %4

If the image has an astrometrical calibration, zooming in will centre the image on the
current Reticle location (unless the view was locked, see below). It is therefore very
simple to zoom in on a particular object, by moving the Reticle onto the given object
(simple click) and then using the mouse wheel.
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Coordinates grid

. &
Icon: grid grid
Menu: Overlay => Grid

Short key: Alt+G

Activating a grid can be done either with the “grid” icon located below the view, or using
the menu “Overlay=> Grid”. The grid step depends on the current zoom factor in order
to only display a reasonable number of sectors. The grid frame is the same as the one
used to display the current location with the mouse. It is not possible to display
simultaneously different grids corresponding to different referentials.

If the zoom factor is very small (1/512x), the grid can seem truncated if the astrometrical
solution of the current image is inaccurate to compute a location far off the image (e.g.
digitized Schmidt plate).

Target arrow

Menu: Overlay => Target Arrow
Short key: Alt+T

When an image was queried either by location or by object name (see 5.2 = %
— server selector), a small red arrow gives the location in the image. This "
arrow can be deleted using the menu item “Overlay=> Target Arrow. .

Multi-view

In order to compare more easily several images, it can be useful to create several view
simultaneously. The main panel can then be divided in 2, 4, 9 or 16 sub-panels. Each of
these panels can display a different image and superposed graphical additions. These
images can sample different regions of the sky or the same one. It is also possible to use
different panels for a single image, for example in order to visualise different details in
this image.

Number of views

Icon: multiview multiview

Menu: Edit => Multiview ...

Short key: F1, Shift+F2, F2, F3,
F4

Modifying the number of visible views
can be done either with the “multiview’
selector located at the bottom left of
the view panel, or with the menu “Edit
=> 1, 2, 4,9, or 16 pan€is If the views
that are used are more numerous than
the number of available panels, then a
sliding bar appears on the right of the
main window and enables you to
access the other views. Up to several




thousands of view can be created (see 6.5 — thumbnails creations). Only the views that
are visible make use of random access memory (RAM).

Imngd FoagRian_srts POSSLE.DEET A28 FOSEILF-Ded24Td |

X A

Allocations of the views

The allocation of an image to a view is done by drag and drop of the respective plane
logo onto the selected panel. It is also possible to create, as many views as there are
images in the stack by using the menu “View => Create one view per image

Tip: It is possible to drag and drop a JPEG, PNG, GIF, FITS image from your working
environment (Windows desk, Linux Desktop, ...) and/or from your web browser with a
particular view.

Current view

The current view, i.e. the one on which zoom functions will operate, is framed with a
blue contour. One can click on a view in order to select it as the current view. By keeping
the Shift key pressed, it is possible to select several view simultaneously, for example
this can be used to select images that will be deleted.

It is possible to see the current view (blue frame) in “monoview” by switching back to a
single panel. The other views will not be deleted and will remain accessible either
through the vertical scroll bar on the right of the window, or by switching back to a
multiview mode. The current mode can also be seen in full screen (menu “View => Full
screerf) or in simple window mode (menu “View => simple window) — see below.

Matching the views

Icon: match mateh
Menu: Edit => Match...
Short key: Alt+S, AIt+Q

Within the multiview mode, it is possible to match the scale, and even the orientation, of
different images sampling the same region in the sky. These functions are accessible via
the menu “View => Match scale5and “View => Match scales and orientatidmespectively.
For the second case, the “match” button can also be used. Matching scales does not
affect pixels, it only select automatically the closest centre and zoom factor in order to
visualise the same region of the sky. This is not the case when matching both scales and
orientation since it re-projects images using the location of the 4 corners of the image:
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images are identical but pixels have been put out of shape. Matched views are
automatically selected and can be noticed by their blue frames. If the orientation was
also matched, the affected images are framed in red.

Locked view
Menu: View => Lock view

When one double-clicks on a view, all the other views relative to the same region of the
sky will be centred automatically on the clicked location. This is also the case if one
clicks on the measures (see 5.1.6). To prevent this change of central location and/or
change of zooming factor, it is possible to lock a view so that it always keeps the same
centre and the same zoom (Menu “View => Locked view"). A locked view triggers the

display of a small lock icon in its bottom left corner & .

Sticked panel
Menu: View => Sticked panel

In order to prevent the scrolling of one or several views when one |B51&FOSSI - - A
uses the vertical scrolling bar, it is possible to “stick” the panel so ' o
that it keeps its location. For this, use the menu “View => Sticked
panel’. A sticked panel triggers red triangular corners and is not
affected by the scrolling bar.

Moving and paste b s T

It is easy to move a view from a panel to the other by doing a simple
click/drag/drop with the mouse. By keeping the Ctrl button pressed simultaneously, this
function will create a duplicate of the view.

Delete

Deleting a view does not imply the deletion of the image and/or of the catalogues used
for the view; the data remain accessible in the stack. However, deleting an image in the
stack does suppress all the views using it. The menu “View => Delete other viewsenables
you to suppress rapidly all views except the current one.

Full screen and simple window
Icon: 5| =)

Menu: View => Full screen, Simple window

Short key: Fi11, F12

A view can be displayed by using the entirety of the screen. It can also be displayed in a
simple window without the rest of the graphical interface (menu, stack, measures...)
being shown. Using the F11 and F12 keys respectively will enable you to switch between
these visualisation modes. The Escape key will make you go back to the normal display
mode.
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Aladin v6.0 g@

DSS2.F.POSSI 09:55:11.12 +60:06:42.5

12.61" x 13.46°

Outside the size of the display window, both modes are identical. The use of Aladin in
“full screen” or “simple windowmode changes the normal usage in certain ways:

X/
o

Manipulation icons are shown on the right hand side. They enable you to
activate or not catalogues and graphical additions, display or not the coordinate [
grid, save the current view in PNG (or JPEG if the SHIFT key is pressed— this
gives smaller size files but they are less sharp if there are graphical additions), g
switch to the next field (if it exists). 2
The & icon enables you to go back to normal mode (similar to the “ESC" key)
Location information as well as pixel values are overlaid on the top right corner of
the image.

The usage of the mouse merges the “Select. mode with the “Pan” mode (see next
section — the tool ba). Basically, it is possible to move the field of view by
clicking/dragging the image. It is also possible to select an object by directly clicking
on it.

One can only select one source at a time. Its information measures will then be
displayed as an overlay.

3 e T 4 o
NED~1 | ﬁ 3 g S
_ Identifier . RA
NGC 5457:[HK83] 140 1403 23.7

2 ] L
A script command can be typed directly in the view. It will be displayed in a frame
overlaid.

If the stack is empty, a simplified form appears to let you type the name of an object
or an astronomical location.
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Tip: The mode “simple window presents all the basic function from Aladin. It can be
used by default (see 8.1 — user profileg and in particular if Aladin is used as an applet
(see 7.2 — Aladin in a web browser

5.1.3 The tool bar

Located vertically in between the stack and the view, the “tool bar’ enables a quick access
to the most used tools:

< select Mode: select objects in the view [K y, 4l

% pan. Mode: moving the view glect draw | cross | maglss |

% zoom  Mode: adjusting the zoom factor for the view UG |y
pan tag rgb | pixel

% dist Graphical addition for measuring distances Z | AT

% draw Graphical addition for hand-drawings zoom | text 'ssoc | piop

% tag Graphical addition to tag a location — | @

% text Graphical addition to write text it flter | cont ] _del

% filter  Generate filters for catalogues

% cross catalogues cross-match tool

% rgb Colour images generator

% assoc Generate images associations (mosaics or animated sequences)

< cont Contour generator

% mglss Activate/deactivate the magnification glass

% pixel  Opens the window that controls the pixel dynamics
% prop  Open the properties window

% del Deletes the current element

Activating

Buttons are activated depending on the selected planes in the stack. Some buttons
remain in grey if they are not relevant for the plane type or if the number of selected
planes does not correspond to the action to perform.

Modes and tools

The three first buttons are related to the action modes of the mouse in the view in order
to select objects, move the field of view or zoom in and out (see below the three viewing
modes). These buttons are mutually exclusives. As indicated previously, moving the
mouse pointer out of the view re-activates the default mode “Select”.

All the other buttons are related to tools. Here will be detailed, only the tools those are
not described in the other sections of this document.

The graphic tools: dist, draw, tag and text

Menu: Overlay => dist, draw, tag, text
Short key: Alt+D (distance)
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The four buttons giving access to the graphical tools to 9 Dessin 1
measure distance, to draw by hand, to place tags or to | = ° G DSS1.E.POS
write text are always clickable. Choosing one of them T TR
leads automatically to the creation of a plane “drawing”
on top of the stack. Graphical elements that will be
placed with the mouse in the view will be memorized in
this plane, with celestial coordinates, and will therefore
be visualised on other images

Selection and Move

Graphical additions created by one of these 4 tools can be selected (Selecttool) and even
moved through a click/drag with the mouse. When they are selected, small green
handles appear around their limits.

Technical detail: When one or several elements are moved at the same time, one should
note that the displacement is computed on the celestial coordinates (RA, DEC) only for
the object that is underneath the mouse pointer, and it is only then propagated to the
other selected objects. Keeping the SHIFT key pressed will change this behaviour and
only movements in XY coordinates will be considered for all objects. Both techniques do
not give the same result, in particular when the objects to move are distant by more than
several degrees or close to the poles.

Some tips

% During a tag (“tag” tool), keeping the "SHIFT" pressed leads to the computation of a
centroid for the pixel values the closest to the clicked location and moves the tag to
the location found. This enables you to easily put a tag at the centre of a star;

% It is possible to have the location appear close to a tag. For this, select the tag of
interest and use the contextual menu (right click or CTRL click) and select “label the
selected objects

% For a drawing done by hand (“draw” tool), it is possible either to keep the mouse
button pressed in order to draw “continuously” or to click several times in order to
draw straight lines one after the other. In this last case, it is necessary to put the
mouse pointer out of the view in order to stop the drawing process, or to double-click
on the last point.

% In order to create a new plane, so that the graphical additions will not be in the same
graphical plane, it is mandatory to press the "SHIFT" key while activating the tool.

: : wBlalue; 15455
Image cut associated to the distance tool S T

When the double arrow, used to measure a . -41

distance, has been selected in the view, the zoom a: A . o

panel (bottom right of the main window) is = & 28 N =P 1
replaced by an “image cut” showing the pixel -
values along the line measuring the distance. If .
this line is moved around in the view, the plot -

evolves as a function of the location in the image. ‘

Furthermore, if you move your mouse over the

plot, a red horizontal line appears and gives the angular distance and the number of
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pixels for the peak below. This method is useful for example to make a quick
approximation for the width at half maximum of a star.

On top of this, for an image in real colours (see 8.2 — supported data types), the levels
for the three components Red/Green/Blue will be shown simultaneously.

Depth cut associated with the “Tag” tool

The location and selection of a tag (with the “Tag' tool) in an image cube will generate
also a cutting plot. However, this time it is along the depth of the cube. In the plot
thereby obtained, the vertical red line corresponds to the location of the current image in
the cube (in Aladin, a cube is seen as a sequence of images). The value mentioned at the
bottom of this mark gives the physical scale corresponding to the current image in the
cube (e.g. the speed). As for the distance tool, moving the tag with the mouse leads to the
automatic scaling of the plot. Furthermore, going over the plot with the mouse pointer
gives the value of the corresponding pixel (coordinates in the plot). A horizontal click
and drag will move the red line out of the current image and hence will change the image
in the current view. |

|

1064

h |

&

| 7522.08

Photometry measurements associated with “Taqg ” and "Draw"

If "Tag” and "Draw" tools are used for drawing an area (click-and-drag with the "Tag”
defining a circle, closed poly-line with "draw" tool) throws the computation of 5
statistical measurements for the embedded pixels: the sum, the average, the median, the
sigma and the surface. These values are displayed directly on the view when the object is
selected. Zooming on this area will highlight the concerned pixels with small squares.
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The “magnifying glass” tool

When the magnifying glass is activated, the zoom panel (bottom
right of the main window) will be temporarily used to show a
zoom of the pixels around the mouse pointer while it moves

around the view.

Using displacement keys (left, down, right, up arrows) is then
possible to move pixel by pixel the mouse pointer.

Button:
Menu:
Short key:

(L
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The “del” tool

(L1He]

(L1He]

24

o3a

051

+

Button:
Menu:

Short key:

2
mglss malss

Image =>Magnifier glass, Pixel table
Ctrl+G

13 »

Using “+” or “-” keys allows you to -
increase, respectively decrease, the H
magnifying glass zoom factor. The pixel values will be directly
displayed on the pixel when the pixel size is large enough.

X
Del del
Edit => Delete
Edit => Delete all
Del or SHIFT+Del
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The delete tool is highly dependant on the context. Depending on the element(s)
selected with the mouse, it will delete one of the following:

% The graphical addition(s);

% The view(s);

% The plane(s).

Furthermore, by pressing simultaneously the "SHIFT" key, all the data loaded in Aladin
will be deleted. Use with care, there is no “undo” function in Aladin!

The other tools accessible via the tool bar are detailed in the other sections of the
document.

5.1.4 The zoom panel

The “zoom panél is located on the bottom right of the main window. It displays an

1llustrat10n of the total image on which is superimposed a translucent blue rectangle

- This rectangle traces the part of the image that is shown in the

“» " view with respect to the global image. It enables the user to find
: his way around the global image.

The rectangle can be moved around with the mouse. The view
changes automatically to show the corresponding image
portion. If the visible region is completely out of the image, a

red arrow will show the corresponding direction. 7

4 1418 ><141l3 :

The overlald 1nformat10n gives the angular size of the global image.

The current zoom factor can be modified easily by scrolling the mouse. In order to centre
the view at the maximum size, one can click the zoom panel while keeping the Ctrl key
pressed.

5.1.5 Location band

On top of the main window, below the menu, two fields display the current location and
the pixel value corresponding to the mouse pointer in the view. Each of these
informations can be displayed in a specific reference system given in the folding menu
located on the right of each of these fields.

Location 09:55:18.79 +69:01:33.2 ICRS A Pixzel |[729 full %

Location

The location can be given in celestial coordinates or in abscissa/ordinate in the image.
The celestial referentials available are ICRS, J2000, B1950, Ecliptic, Galactic,
Supergalactic. The display may be either sexagesimal or decimal. The accuracy of the
location depends on the current zoom factor.
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Note: The reference system is used for displaying coordinates but also for entering
coordinates in any Aladin forms.

Pixel value

The pixel value can be given in three ways:

% 8 bits The “one colour” level (usually grey) is used for current display. It gives a value
between 0 and 255 that depends mainly on the contrast parameters that were
chosen. If the image is in JPEG, only this display mode will be available;

% Raw file The value used for coding pixels in the image file;

% Full: The “physical” value for the pixel. This value is given from the code value (raw)
multiplied by a scaling factor supplied with the image (BSCALE — according to the
FITS format) and is offset from the origin (BZERO). This last value (Full) is the most
significant and is the one given by default (Full=raw*BSCALE+BZERO). If the
BSCALE and BZERO parameters and not given, the “Full” value for a given pixel will
be the same as its “Raw” value.

Saving the current information

Values in the information band are continuously modified following the movements of
the mouse. However, a click with the mouse in the view will save the current values
(location + pixel) and these values will appear for a short moment in magenta. These
values will be saved in the “Locatiori and “Pixel’ fields and will be displayed again by
entering the corresponding field with the mouse. Doing so, they can be pasted in the
clipboard in order to be paste in another application.

Position (05:34:21.40 +22:03:14.8 ICRS A

Giving the location, the name of an object

Menu: Tool => Object name resolver ...
Short key: Ctrl+R

It is possible to give a location directly in the “Locatiori’ field. The referential used should
then correspond to the one specified (J2000, B1950d, XYimage...). When validating
with Enter the location that was typed, the Reticle (magenta cross) will move to the
corresponding location in the view, and the view will be centred on this location. This
location can eventually be off the image.

It is also possible to type astronomical object identification. In this case, the validation
key (Enter) will lead first to an automatic query of the “CDS Sesanieservice, which will
give back the best known location for the object by looking into the SIMBAD or NED
data base and some large astronomical catalogues in Vizier. Then, using the coordinates
obtained, Aladin will move the Reticle and centre the view on the location. This function
is also accessible via the menu “Tool => Object name resolver”.

Tip: If the view is still empty, typing a location or an astronomical object identification

will create three planes by automatic query of the DSS image server (the CDS one by
default), of SIMBAD and of NED.
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Script command

The location field can also be used, not only for a location, but also to type any other
script command (see 7.1 — Aladin with script)

Let’s look at the bottom of the main window: the “measures panel

5.1.6 The measures

The “measure panel is located at the bottom of the Aladin main window. It is used to
visualise measures associated to the sources. It is a really powerful tool that enables you
to select, sort and filter tables.

Only selected sources (the selection is obtained individually or collectively in the view
with the mouse - see 5.1.2) appear in the measure panel. These measures are displayed
as a table in which each line corresponds to the values associated to a source.

Selected sources are framed with a green square in the view. Moving the mouse on the
selected source makes it blink and show simultaneously corresponding measures by
highlighting the line in blue. Vice versa, going onto a line in the measures table makes
the corresponding source blink if it is visible. Furthermore, selecting a line in the table
(by double-clicking on it) will move the view so that it becomes centred on the
corresponding source.

g0 J124006.96-113721.9 |12 40 06.9 -1
AT J124005.35-113Y11.3 |12 40 0F.4 -1

o (] [FHC95] 1582 PN 190, 0252791
1y (] [FHC96] 1533 PN 190, 0307125
(] [FHC96] 1522 PN 190. 0337666

The first line in the table gives the header describing each column’s content. Clicking on
a box in the headline leads to a sort of the lines by increasing and then decreasing order
according to the column’s value. A small triangle appears on the right of the column’s
name in order to indicate the sorted column. Sorting will be either alphabetical or
numerical given the column’s content. It is possible to resize the width of a column by a
click and drag of the right border of a box in the headline. If a box is too small to display
the total value, by moving with the mouse over this box, you will temporarily see the box
enlarged to unveil the remaining part of the value.

FPMRL /
-205.0
-197.29
-9z.4 -11.682253333..
=235 -11.83013527777758) 83
-20.0 -11.465851%.. | 64.85
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Measures from different catalogues

If the selected sources come from different catalogues, tables with different columns will
be shown one after the other. The colour of the square at the beginning of the line is
useful to disentangle them (the colour is the same as the plane in the stack).

Tdentifier R DE Type  Velocity Redshift ERet Note
] 1wGa J1240.1-11356 12 40 09.6 -11 36 49 Hrayd 0 0
O] cxou J124009.56-1153645.8 |12 40 09,5 -11 36 46 Xrays 2 0
L] nGC 4594: [DEV2003] X113 12 40 09,7 -11 36 45 Xray$ 1 0
O] cxou J124010.44-11536368.7 |12 40 10.4 -11 36 39 Xray$ il 0
L] [B4Z97] 1-2 GIC1 | 190.0441541.. |-11.6128333.. 30.0 30.0 1]
<

The headline always corresponds to the last selected line (clicked with the mouse) or the
one below the mouse pointer. The colour of the line below the headline is also the same
as the colour of the corresponding catalogue.

Links and buttons

As in a web browser, the blue underlined values are links to additional information
available on the web. The web address that will be used is displayed on the bottom of the
Aladin window when the mouse pointer moves over the link. By clicking with the mouse
on a link, a web browser is opened and loads the corresponding web page. In general,
the first link in a measure line will load the original record in the website that was gave
the catalogue (SIMBAD, NED, Vizier....)

Some values can also be displayed as a button. Like a web link, activating such a button
leads to the loading of additional data via the internet. However, instead of leading your
web browser, the loaded data will be added to the stack in order to be visualised
immediately in Aladin. Most often, such data are archive images associated to an
observation list.

[C] Image||HI-LAT 12 40 22.. |-

Independent window

The measures panel can be detached from the main window by clicking on the logo at

the top right ™ . This is useful both to get a larger working space, but also to work more
easily on a larger number of measures. Please note that the measure tables in Aladin can
easily load several hundred thousands lines. Re-integrating the measure window to its
initial location is simply done by clicking again on this same logo or by closing the
window.

Sources selection

Selecting sources can be done either with the menus, with the mouse, or with a query
expression.

Selection with menus

Menu: Edit => Select ...
Short key: Ctrl+A (all objects)
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The “Edit” menu has a sub-menu that enables you to select all sources, i.e. all the sources
existing in the catalogues planes loaded in the stack. It is also possible to select only the
sources from one or the other plane through the menu “Edit => select all objects in the
selected planés On would have to select beforehand the aforementioned planes in the
stack (see 5.1.1).

Selection with the mouse

The selection with the mouse is the mostly used method. It enables you to choose

sources given their locations in the view.

» In order to select a source one has to click on it in the view;

% To select several sources it is mandatory to include them with a selection rectangle.
To do so, one has to click on a no-source region slightly above on the left of the first
source to select, and then by holding the mouse button, expand the selection by
moving the mouse pointer to the bottom right. During this operation, a rectangle
shows in the view the selected zone. Once you release the mouse button, all sources
inside the rectangle will b selected;

% To add sources to a first selection, do as described above but keep SHIFTkey hold.

Selection with a research expression

Menu: Edit => Search in loaded catalogues ...
Short key: Ctrl+F

Aladin gives you a very effective tool to select sources given the values of their measures.
To do so, on needs to give a research expression in the “Searcli box located above on the
right from the measure panel.

Search |Star ol 3

Validating the research expression with the “Enter” key or by clicking on the small “Go”
button leads to the selection of all sources which measures correspond to the research
expression. Only sources from activated catalogue planes will be affected (see 5.1.1 —
activating a plane in the stack). If the research expression is preceded by the ‘+ sign,
sources to select will be added to the current selection. Alternatively, putting the *-‘ sign
in front of the research expression leads to deselecting the concerned sources in the
sources previously selected, i.e. they will disappear from the measures table.

The search expression follows a simple and efficient syntax.

This can be:

% A text chain;

% Include eventually joker keys: ‘?’ (Any key), ‘*’ (any combination of keys);

% Eventually it can be preceded by a column name and a test operator (=, !=, <, >, <=,
>=) to restrict the search to a particular column;

Furthermore:

% The column name can include jokers keys (‘ ?’ or ‘*’);

% The column name can be surrounded by two vertical bars ‘|’ to indicate the absolute
value;

% There is no case distinction (capital keys or not), both for the column name and for
its value.

Comment: for convenience sake, searching with a simple text chain without any

particular column indications is always considered as a sub-chain search. For example,
the “gal” research will in fact be “*gal*”.
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Some examples:

% Star sources which measures contain the “star” word

% otype=uv sources which column “otype” has the value “uv”

% mag*>=12 first column in which the name starts with “mag”, the numerical
value should be larger or equal to 12

% |pm*|<5 same as above byt only the absolute value is taken into account

% typel=g* column “type” in which values that do not start with the ‘g’ letter

% bmag!="" column “bmag” that is not empty

Unselecting
Menu: Edit => Unselect objects ...
Short key: Ctrl+U

% To unselect a source from a previous selection, click on the corresponding source
while holding the Maj key.

% To unselect all sources, i.e. empty the measures table, one has to click in the view
anywhere outside a source or use the menu “Edit => unselect all sources”.

Tip: In order to avoid loosing accidentally a selection, you can click the sources in the
table so that you can re-select them afterwards (see section below).

Counters

The number of selected sources (i.e. the one for which sources are displayed) divided by
the total number of sources is given with the counter on the bottom right of the Aladin
window.

138 zel /1036 =rc
Browse through the measures

Exploring measures and most noticeably viewing rapidly the associated sources is done
thanks to the selection of the specific line in the table of measures. The selected line
appears with a blue background “glued to the line”, even if the mouse is not over it.

=

BLs97] 1-2 1C1 190.0441541... [ -11.61Z:
FHCS6] 1565 ) 190. 0472 -11.615:
FHCSG] 15535 PN 130.0457416... | -11.613!

Selecting a line of measure is done either manually or with the research expression.

Select a line of measure with the mouse

Selection with the mouse is done either in the measure panel with a simple mouse click
(outside a web link or a button), or by clicking on a selected source in the view (green
squares). It leads to a move of the Reticle (magenta cross) on the corresponding sources.
When the selection was done through the table with a double-click, the view is
automatically centred on the source (unless the view was locked - see 5.1.2).

Reminder: to redisplay the view globally, use Ctrl+ click in the zoom panel.
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Selecting a line of measure with an expression

The input box used to select sources is also used to select a specific line of measures.
Thus, writing an expression - WITHOUT validating it (neither Enter, not the “Go”
button) — and using the two arrows on the right side of the input box enables you to
select the previous/following measure line that corresponds to the expression. The “up
arrow” and "down arrow” keys, or the mouse wheel also let you switch to the previous or
the next measure respectively. If the expression is empty, then the previous/following
line will simply be selected.

¥+

Deselect

Deselecting the line is done with a simple mouse click in the measure panel (outside a
web link or a button).

Prevented behaviours

If a line of measure is selected, some behaviours are be automatically prevented:

% The headline of the measure panel remains the one associated to the selected line,
even if the mouse moves outside the corresponding line (this enables you in
particular to perform a sort on this table);

% Moving over the other sources in the view with the mouse will not scroll through the
associated measures any more.

Checking the measures

Menu: Edit => Select ..., Unselect...

Contextual menu: Select..., Unselect..., Keep...
A small coloured square appears on the left of the line of MAIN ID  OTVPE
measures. The colour code is linked to the data origins. With % %1—--- % izg
this square, the lines can also be checked .and thus the o I—L[mcgs] “Toy L0
corresponding sources, so that they can be easily found later | [rucas; . 190
on. [v] [FHCOE] ... | PN 190

Two menus let you manipulate the checked sources:
% The contextual menu appears directly in the panel of measures (right click or CTRL
click):

Taq all these sources
Untag these sources

kKeep the tagged sources

keep the untagged sources

«» The main menu “Edit’:

Unselect objects Chrl+0U

Tag selected sources

In the view, sources for which the lies of measures are checked appear with a magenta
square instead of the usual green one.
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Add/compute a new column

Aladin gives you the possibility to add a new column of values. This operation is
described with further details in section 5.7.

Export measures

Menu: catalogue => Create a new plane with ...
Contextual menu: Create a new plane with ...

Measures can be easily paste in the clipboard from the exploitation system in order to
paste them to another application. The contextual menu gives several possibilities:

Copy the selected value

Copy object coordinates

Copy object measurements

Copy all measurements (for text editor)
Copy all measurements (Far Excel)

It is also possible to generate, through the contextual menu, a new catalogue plane that
will hold a copy of the sources/measures seen in the measure panel “Create a new plane
with the selected sourcesdr in the main menu “Menu => Create a new plane with the
selected sources”.

Now that we have reviewed the different components from the main window, let’s go to
the second mostly used window in Aladin: the “server selector”.

5.2The server selector

u

Icon: B.
Menu: File=> Open..., File => Load ...
Short key: Ctrl+O

The " server selectdr window lets you know and query the different astronomical
databases that can be accessed with Aladin.

It can be opened either with the = button on the top left, or by one of the data loading
menus (menu “File”...)

This window is seen as several query forms that can be selected with tabs. Tabs on the
left of the window are related to images servers, tabs on the right to tables data servers,
including astronomical catalogues and observations lists from telescopes (“logs”).
Finally, tabs on the top are linked to special forms that will be detailed at the end of this
section.
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Server selector

Qifers ‘ ‘iaﬁro] CFDU |gextria|[:-tur|
fmage < Aladin image server Cataloy
servers servers

== =x=5tep 1: Specify a kargetfradius and press SLEMIT
Aladin

“images Target l !@ @izieﬂ

@ SEAFCH CONB. e |0 arcmin | j '
SkyView ; : Irveys

[ Step 2! load one or several images *i bylistar (ot

% &Sl oan

@ers... 5] s
T Defaulk image format:  (3) JPEG (3 FITS

[ Reset J| Clear |[ Help J [ SUBMIT ” Close ]

Tabs and forms can evolve with time and with new possibilities coming in the
astronomical community. Each time it starts, Aladin accesses a “yellow pages”
mechanism for the astronomical services in order to be up to date. It then adds or
modifies the respective tabs when changes are detected (see technical details on the
“cache” Erreur : source de la référence non trouvée).

5.2.1 Servers list

You will find there most of the world wide astronomical centres that distribute data on
the internet. Please note that some data are distributed by several institutes and it is
possible to access them via different servers (e.g. the DSS is distributed by 3 servers).
The servers list is described in details in the Aladin FAQ at the following address:
http://aladin.u-strasbg.fr/java/FAQ.html#data

5.2.2Specifying information

Most of forms need at least two mandatory informations in order to query the sky by
cone search: a target and a radius:
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Giving the target

The target can be either the identifier of an astronomical object recognized by the
Sesame process (query in SIMBAD + NED + some large catalogues), either astronomical
coordinates in sexagesimal format in the J2000 referential.

Some examples:
M1
NGC2045
Galactic centre
23159 +89 1554
12:59:48.70 +27:58:50.0

Giving a radius

The query radius corresponds to the radius of the cone search on the sky. This value can
be followed by a unit (“°7, “' ““"“ or “deg”, “arcmin”, “arcsec”). The default unit is the arc
minute. It is also possible to indicate a rectangular zone by using the following syntax: W
x H where W is the width of the rectangle in right ascension and H is the height of the
rectangle in declination. Both values can be followed by a unit. In the case where the
queried server only receive cone search (on the contrary to a rectangle), Aladin will
always choose a region large enough to cover the designated field (enclosing circle, on

the contrary to a enclosing rectangle).

Some examples
14

9.14
20arcmin
10’ x 12’
10

Automatic selection

In the current form, the target and radius are automatically written as a function of the
previously loaded data, in order to cover the same region on the sky. It is also possible to
select explicitly a region on the sky from a loaded image by using the “grab” button that
appears after the location selection field. Doing so, Aladin will ask you to select the
region by click/drag and drop in the view.

When switching from one form to the other via the tabs, the values indicated in the first
form will be kept in the second one.

5.2.3Data list and data tree
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Some servers need two steps to load the data: first you need to indicate the region on the
sky, then you select among the available images or catalogues, those of which you would

like to }oad. During .the second step,  CaniSan Antronemet ata Sontr (6ADC) []
Aladin displays the available data as a list Revsspc s crore JT T — &
3 3 sppuyez wr b boukon CHERCH
or a table. This list/table has several |, e
functionalities : O ——
% By moving the mouse on an element, | &%= e .
the corresponding field of view will be e o me e
p g :
. . . . o | L4 x 1.4 st IRz
displayed in the main window; SEe= o —
| UETH4ADOZE L 4' x 1.4' S;:m _:llldz:lzq:nu I
%‘_”Iz‘;ji.‘m..m YRR O — T S—
| IZSMMIND.fiew 31,5 x 3300 rocTERa I35 -U
L IzATMIND. ficx 33.0' x 330 . . —
1. IZAMIHD.fica 33,0 x 3300
_i:ui_:-;:;‘:;n.uu 31,5 x 315 [Exral [Fo sansto [Famar
»

% If the data are shown as a data tree, a right click shows a tree control sub-menu;

% If the data are in list format, it is possible to sort them by clicking on the headline of
the columns;

% A click on an element displays information relative to this data, as well as some
specific query parameters;

% Each element is preceded by a check box that enables you to select the elements to
load. Some cases can be checked either manually or by clicking in the view in order to
select elements that explicitly contain the clicked location. The Reset button lets you
de-select all checks. The delete button deletes the list or the tree.

5.2.4 History of queries

Menu: File => History ...
Short key: Ctrl+H

All along the session, Aladin saves all the information coming from the different data
servers that were queried. To do so, a tree is created, in which ramifications represent
the different targets visited during the session with a “graft” of different intermediate
results. You can go through this data tree and even reuse it with the menu “File =>
History”.
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Histerique de la session E'@El

Hisflorigua de la sesson

l'—'_-| Alpdin

[+ CaDC
[} spas
Tilter u
Tilter g
] Filter £

={i] Filter 1
Filter' &

5.2.5The control band

The server selector shows at its bottom a control band that is common to all forms.
[ Reset ] [ Clear ] [ Help ] [ SUBMIT ] [ Close ]

% Reset: Delete all selection fields in the current form,;

% Clear: Reinitialize the current form by putting back defaults values, and in particular
the target and radius corresponding to the previously loaded data;

% Help: Displays an help panel on how to use the window;

% SUBMIT: starts the current form query;

% Close: Close the window.

5.2.6The 4 forms linked to the top tabs

Special forms are gathered on top of the window.

‘ @File ( aﬁﬁfo‘ QFDV ‘gextralc-tnr

“File” - Local or URL access.

This form lets you load personal data, either via local files or through a web address
(url). It can be either type of data that can be supported by Aladin (see Erreur : source de
la référence non trouvée). The “Brows€ button lets you browse through the file selector
in your exploitation system in order to select the file of interest.

Tip: Local data can also be loaded by click and drag of a file icon from a window on your
desk or from your file explorer directly into the Aladin window. This can also be done in
the same way for images or linked that are displayed in a web browser.

Tip: When dealing with a local directory name, Aladin will scan the whole content of the
directory and sub-directories and will build the data tree for the available data. It will
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write a file name “.aladin_idha” that will be used to reload this description in a quick

manner for the next time.

“All VO” — All the VO in one click!

This tab lets you query all the
servers known by Aladin, not
only the one shown on the
right and left part of the
window, but all the other
servers described in the
“yellow pages” of the Virtual
Observatory. The form can be
used to restrain the query to
images servers and/or
catalogues servers and/or
spectral ones. The “Detailed
list” button can be used to
tune your choice by selecting
or deselecting  manually
servers. The result is
summarized with a data tree
format.

O YO discovery tool

L AR

(37:1 [T S ———) L

Servers [v]Images [v|Catalogs [] Spet

Quenying The Midcourss Space Expen

Hubble press release imag

Siubad datahase

4ladin

LEDA Hypercat

cape

FeOaw

J80410030 1.8 x 1
JgQ4lo04n 1.8' x 1
JgQ4100z0 1.8! x 1
U3BESO01E 36.57 x
U3BGS001E 1.4' x 1
U3BES001E 1.4' x 1
U3BES001E 1.4' x 1
U4X1PLOLE 36.57 x

o

Press it to stop the processing == [

Server list

E]

Checkfuncheck the servers concerned by the ALL W& discovery mode

Select &l Unselect ol Fiker: |

image servers
The Aladin image server (CDS /Strasbourg) - DSS/MAMA/ZMASS /TIRAS Ok

1
2
3)
4
5)

“FOV” - The instrumental fields

SDSS DR7 images

Multimission Archive at STScI (MAST)

Canadian Astronomical Data Center {CADC)
Hubble press release images

MAMA ESO R Atlas - YO-Paris (Fr)

Hubble Legacy Archive Footprint Data
Observations of neutron stars

Hubble Space Telescope Press Release Image Archive
142 Ttalian Center For Astronomical Archive: THG
YO-Paris MAMA ESO R Atlas

HST-ACS GO0 data within Chandra Deep Field South (CDFS)
2MASS All-Sky Atlas Image Service

Cosmic Evolution Survey with HST

The Mid-Infrared Galaxy Atlas

SIAP Service Hubble Space Telescope preview images
Spitzer First Look Survey (FLS) -- Ancillary YLA Data
2MAS5 All-Sky Quicklook Image Service

0-Paris Southern ATlas SRC-)

The NASA/TPAC Extragalactic Database Image Data Atlas

Gl =)

No resuit
Ok

Ok

0Ok

Error

Ok

Ok

Ok

Error
Quenying...
No result
Ok

No resuit
No result
Querying...
No result
Ok
Quenying...
Ok

This form lets you access a list of instrumental field of view (“FoV”) descriptions from a
large number of telescopes. These fields will be superimposed on images in order to
prepare for an observing mission for example. They can eventually be displaced or
turned thanks to a selection with the mouse.

[T

s T

It is possible to define your own instru

the syntax  description
strasbg.fr/java/FAQ.htx#FoV.

T

at the

following

=

address:

ments field of view with an XML file. You will find
http://aladin.u-
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“SExtractor “-The source extraction

This form gives access to the “SExtractor” tool (Bertin & Arnouts, 1996 -
http://terapix.iap.fr/) and to generate a source catalogue from the current image. This
form is described in details in section 6.4.

5.2.7Aladin’s form characteristics

The “Aladin image$ tab opens the access form for images based at CDS 2z jadin
(Strasbourg —France) especially for Aladin. You will find there, among ™ images
others, the DSS, 2MASS, DENIS, IRAS-IRIS, WENS images. On of the characteristics of
the Aladin image server is to be able to send monochrome, astronomically calibrated,
images in the JPEG format, if the pass band of your network is low, this is the most
convenient image server. Another characteristic is that when the list of the available
images is presented as a table, it is possible to sort the images by clicking on the
headlines of the table.

5.2.8Vizier’s form characteristics

The VizieR server gives access to almost all astronomical catalogues (several \@
thousands). It can be simple tables published in the scientific literature, as well

as catalogues from large surveys among which some contain several billions of
objects. It can also be mission logs, which are historical pointing from the large
telescopes. In order to simplify the VizieR use, Aladin has 3 forms:

X/

% “All Vizier’: a generic form to access almost any catalogue;

X/

% “Surveys: a form dedicated to large surveys;

X/

% “Missions’: a form dedicated to observations lists.

All Vizier — All the Vizier catalogues

O ¥izieR catalog service

Specify a target, and a catalog name or identification. ..
Target.... M1
[] Al calumns

Catalog.... Radius... 14 [ whole catalog

.. don't know which catalog ? Select the
potentially interesting ones with words/keywords |

Author, Fres besxt,..: | proper motion|

wavelength Mission Askrononmsy

R.adia AMS A AGH e

IR ASCA, Abundances

optical EeppoSax hges

L CGERO Associakions

ELINV CIOBE Atoric_Data

w-ray Chandra EL_Lac_objects

QaAMMma-ray CopErnicus Einaries:cakaclysmic
ELVE Einaries:eclipsing
EXOSAT Einaries: spectroscopic
Einskein Elue_objecks
FaUsT Cluskers_of _galaxies
FLISE Constellations
aIMGEA Diameters
GRAMNAT Earth

HEAD 7 Eph?am:eri?les »
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The general form (“All VizieR’) lets you give either the name or the number of the
catalogue directly (CDS/ADC nomenclature) in the specific field, or to obtain a list of
catalogues that fulfil some criteria (free text, authors, ... wavelengths, mission names or
astronomical keywords). This query can be restrained by a cone search specified by the
“Target/Radiu’ fields. This functionality is extremely useful to determine all the
catalogues that have at least one observation in this field. You can then check in the list,
the catalogue(s) for which you would like to get the sources and then click on the
“SUBMIT’ button.

Tip: A click gives a catalogue plane. It can be useful to spread your results in different
planes in order to manipulate them more easily afterwards.

27 catalog(s) found around M1

Catalogs

Marme Zakeq... Density | Description
DIIZQB optical 53 L3PM-North Catalog [(Lepine+ 2005) -
DIIZBQ optical 51 TCACZ Catalogue (Zacharias+ 2003)
|:| I/3064 optical 49 Catalocue of stars with high-pro...
DIIZBDA optical 34 Al1-zkvy Compiled Catalogue of Z....
|:| 17293 optical 12 NPFM:2 Cross-Identifications (Klem...
D‘HQB IR & M3x Infrared Astrometric Catalog...
DJ,-"ELIJJ,-"... optical & Fevized NLTT Catalog (3alim+, Z003)
DIIZ?D IR 4q Catalog of Fositions of IR 3tell...
DIIZQ? IR 4q NOMAD Catalog [(Zacharias+ Z005)
|:| I/7246 optical 2 The ACT Reference Catalog (Urban...
|:|I,-“261 optical 2 The FON Astrographic Catalogque (...
DIIZBSA optical 2 Lick NPMZ Catalog (Hanson+ Z003)
DIIZB-’-I optical |2 The USNO-El1.0 Catalog (Monet+ Z003)
|:|I,-“312 optical 2 PPMX Catalog of positions and pr...
DIIElB optical 1 AGES Catalogue (Dieckwvoss, Heckm... 3
Clr ima P P T oo 11 Tie e e Wi e e mac
(e ] (0 ]

“Surveys “and “Missions”

Both other forms dedicated to VizieR gather, for the sake of convenience, all the large
surveys on one side, and on the observations lists on the other side, that are available in
VizieR. These distinctive catalogues are presented as a clickable list.

Mame Description Mb of KR...
USHO-B1 [The USHO-B1.0 Catalog 1045913
USHO-AZ [The USHMO-AZ.0 Catalog 526281
2MASS  [The ZMASS Point Source Catalogue... (470993
GSC2.3 |The GEC-Il Catalog, Version 2.3.2 (2...|945592
LUCACZ  |The USKaval CCD Astrograph Catal...[48331
GSC1.2 |The HST Guide Star Catalog 1.2 25242
Tycho-2  [The Tycho-2 Catalog (08-Feb-2000) [2540
NOMADT (The MOMAD Catalog (USHO-B1, UC. (1117613
CMC14  |The Carlsberg Meridian Catalog 14 ... |95858
SDE5-D...|The SDSS Photometric Catalog, Rel...|218218
BIDEMIS |[The DEMIS database (3rd Release ... [355220
AC2000.2 [Astrographic catalog {mean epoch a.. [4622
FFPM Fositions and Proper Motions a00
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Mame Description Mb of KRo...
logHST  [Hubhle Space Telescope Archives 402
loglUE ILE Ultravinlet Spectra 109
logINT The lzaac Mewton Telescope observa... |8
logMERL... The MERLIM interferometer at Jodrell ... |2

[0gESO  |Archives @ ESO a63
logCFHT  |Log of CFHT Exposures a40
loglso Log of IS0 validated data 23
logChan... |Log of Chandra X-ray Satellite 9

logxmbd  |Log of XMW X-ray Satellite
logFLSE |Log of FUSE (Far-LUY Spectroscopic E...
logHUT  [Log of Hopkins Ultraviolet Telescope

— | Lo | 0O

"All columns“and "whole catalogue”

Some VizieR forms have two check boxes. The first one allows you to download all the
columns of the concerned catalogues — and not only the default ones. The other check
box allows you to download the whole catalogues without taking into account a specific
target. This last option is limited to the first million sources.

[ 1Al columns

[ ]wWhale catalag

5.2.9 Characteristics of the SkyBot form

The “SkyBot tab opens a form to access solar system objects (except planets). g

The institute of celestial mechanics in Paris (IMCCE) has given Aladin access =~ -KyBot
to its ephemerides database, which enables, with an excellent precision, to find asteroids
and other solar system objects that are on your image giving its epoch.

0 Solar system object database from IMCCE

Torge m

Radius 14

Epoch 1999-03-13T06:21:44

Observer location ............... S00

Mazx. uncertainty ................. 120 arcsec W
Display fIKET.......ccecemeeeenens - no filker - w
[ Get coord. for this object+epoch ? ] ’ IMNFC an this server ]

The field to give the date is automatically given with respect to the current image.

Note: The epoch given in the image header is not always very precise, hence possible
location errors. In this case, you can give the date manually.
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Furthermore, it is possible to give in the target field, the name of an asteroid or a comet
so that SkyBot replaces it by its celestial position on the mentioned date. To do so, it is
mandatory to press the button “Get coord. for this object+epoch’..

5.2.10 Adding a personal server

The “server selectdrwindow can be adapted to your own servers. It is then possible to
define a personal server that will add a tab and a form. To do so, you need to create a
small file that will contain information like the name, the description, the web address,
some parameters and then restart Aladin by indicating on the command line the file
name:

java —jar Aladin.jar —glufile=yourFile

Example of description file:

%ActionName MyServer
%Aladin.Label Test
%Description This is an example of a server

%URL http://my.web.site /my/base/query?yy=$1&xx=$2
%Param.Description ~ $1=Parameter 1
%Param.Description $2=Parameter 2
%ResultDataType Mime(image/fits)

The full syntax is described in the Aladin FAQ (http://aladin.u-
strasbg.fr/java/FAQ.html#Glu).

Now that we described the two main windows of Aladin in detail, we will now present
the different additional windows.

5.3 Adjusting the pixels dynamic

Button pixel _pixel
Menu: Image => Pixels contrast
Short key: Ctrl+M

Aladin is implementing an algorithm that renders best the astronomical images
contrast. They are often characterized by a large pixel dynamic and sometimes abnormal
values (detector’s borders, saturation, unknown values). However, the monochrome (or
false colours) visual output can only take 256 values on the current computers. Hence,
Aladin performs a resampling of pixels in order to apply a threshold: all the pixel values
that are below the low threshold value will be displayed in white while all the one above
the high threshold value will be black, and intermediate values will be converted to
values between 0 and 255 in a linear way. The autocut algorithm gives a good contrast
on “interesting” pixels, most of the time.
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The 256 pixel values can be displayed
either with grey levels, in positive or
negative, or with a colour table that
will make a correspondence between
each pixel value and a specific colour.

It is however possible that
“interesting” pixels are not those of
your interest, or that the autocut
algorithm is not well suited for the
characteristics of the images you wish
to display. To adjust manually the
pixels dynamics, you can use the
“Image => pixel contrast’ menuor the
“pixel” more directly accessible in the
tools bar.

The pixel dynamic window shows the

following:

% A strip showing how the 256 pixel
levels look;

% An histogram showing the pixels
distribution between the smallest
and the largest values kept by
Aladin;

% Three tuning cursors;

% And information and control band.

In a single click!

Pixel mapping

Adjust the colormap by modifring
the bransfert Funchion andfor

by moving the three Biangles,
[ T

2T AT 2T

A A A
7207 o633 1407
Contrast: (Jlog (O Sqt (3 Linear () Powz
Color map: |gray w [Reverse] [Reset]

Orig. pixel range: [-1 .. 8580]

Aukocut limits: [ | 720,7 . 11497 ]
[ ] Use Aladin autocut algarithn

[ Zut again H Close ]

If you wish to only increase or decrease the image contrast without modifying the range
of kept pixels, you can modify the transfer function that was chosen:

% Log: alot of contrast
% Sgrt: some contrast
% Linear: normal

% Powz2: little contrast

If you wish to refine the pixels dynamics, you need to read and understand what follows.

Information on pixels

At the bottom of the window, you will find information giving the minimum and
maximum values existing in the image, as well as the lower and upper thresholds
estimated by Aladin in an automatic way (“autocut limit$).

The curve over plotted on the histogram shows the transfer function that is used to
relate the retained pixels values and the 256 possible levels. By default, this is a simple
oblique line because 1) by default the conversion is a simple linear translation, and 2)
the colour table is “gray” - grey levels, i.e. all 3 components Red-Green-Blue effectively
displayed will always have the same values. A colour table using something other than
grey levels will display 3 distinct curves, one for the red, one for the green and one for
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the blue. If you move the mouse pointer on the histogram, the pixel values is displayed
in abscissa as well as the corresponding red, green and blue values in ordinates on the
right hand side of the histogram. Simultaneously, the final colour is shown in the above
strip.

. 2 | /N . ¢ o
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Transfer functions

By default, Aladin uses a linear function to relate the pixel value => entry for the colour
table. The three cursors below the histogram let you change the slope of this function, or
even to use two slopes, one corresponding to the 128 lowest values in the colour table,
the other corresponding to the 128 highest values.

Basically, moving the right and left cursors N,

changes the lower and upper thresholds, while
the central cursor when moved to the left will N
enhance the contrast, and reduce the contrast
when moved to the right. e
If the Ctrl key (resp. “Apple” for Mac)is hold, the [Tl

central cursor becomes a diamond and is also T

sensitive to the vertical moves with the mouse. T

This will lead to reduce or enlarge the range A . rY
between the right and left cursors simultaneously.

It is a quick method to readjust the maximum dynamic on the pixel range to display.

The control band also lets you choose other non-linear functions: log, sqrt, pow2 As
indicated below, the log function will lead to an image with a high contrast, while the
sqrtwill lead to an image with some contrast and the pow2will lead to an image with low
contrast.

Colour tables

Aladin has some classical colour tables for astronomy. Not only can they be adjusted via
the transfer function control as described above, but they can also be reverted.

Color map: |fire v

Here is the list of colour tables with a simple linear transfer functions and how they look
in normal and revert mode:
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0

X/
L X4

X/
L X4

X/
L X4

Note:

Gray:

BB:

A:

Stern:

Rainbow: -

Eosb:

Fire: _

IDL users can also dynamically load a colour table with the IDL-Aladin library

(see 7.4).

Quick pixels exploration

By moving above the colour strip on top of the window with the mouse pointer, Aladin
will temporarily use a specific colour table to enhance the location of the corresponding
pixels in the image. The image will be displayed with grey levels and corresponding
pixels in red.

S T

-;.‘..*... a. e e

Modifying initial thresholds

As indicated in the introduction, each time an image is load, Aladin proceeds to an
autocut. It is however possible to modify the initial upper and lower thresholds by
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specifying explicitly in the control band. If you click on the “use Aladin autocut algorithin
Aladin will proceed again with its autocut algorithm without looking for meaningful
pixels in between the limits you indicated. If the check is not activated, lower and upper
threshold will be taken as specified. The button “Resef’ is a short-cut to get all the image

dynamics back.
Orig. pixel range: [-1 .. 8580]

Autocuk limiks: [ | 720,7 .| 1497 ]
[] Use Aladin autocut algorithm
Modifying the initial threshold treatment is a long process (a few seconds,
proportionally to the image size) while a simple contrast change by modifying the
contrast function is almost instantaneous.

Specific images, specific cases

If dealing with real colour images or with a data cube, the window is adapted to the data

type.

Colour Image

Aladin can deal with “real colour” images (coloured compositions -- see 5.9, JPEG, GIF,
PNG or colour FITS images). In such a case, there is not automatic threshold and the
dynamic control window shows 3 histograms one on top of the other, with control slides
corresponding to the distribution of pixel values in the 3 red, green, blue components.
Each component has its 3 control cursors, as for a usual image. Holding the SHIFT key
while moving the cursor will synchronize the 2 other colour components in order to do a
simultaneous adjustment on the 3 components.

Aty o Camdrpates o hsplaced &
ot N

Image data cubes

Aladin can let you manipulate image data cubes (see 5.10 — image associations or FITS
cubes). In this case, the histogram of the pixels distribution is related only to the
currently displayed image. If the display is currently going through the cube, the

48



histogram will evolve dynamically respectively to the current image. All adjusting
possibilities of the pixel dynamics are the same as for a single image. In the case of large
data cubes (several hundreds of megabytes), modifying operations of the initial
threshold can take several seconds before the results gets displayed on all the images of
the cube.

Contrast tuning in the view

For a simple contrast adjustment, it is possible to use the right mouse button directly in
the image view. A vertical shift modifies the contrast, a
horizontal shift adjusts the cuts. During this process, the
resulting color map is displayed on the top off the image.

5.4 Contours generator

Button cont cont
Menu: Overlay => Contour plot ...

Aladin has a contour extraction tool that rogsethe level values
lets you generate isophotes for and image.
The “Overlay => Contour plot ..” opens a Fizal values histogram
control window that will let you adjust the
number of isophotes needed as well as their
pixel level with respect to the histogram of
the pixel distribution in the image. It is
possible to smooth or to reduce the noise in
the image before the extraction of contours.

You can also restrain the extraction to the

part of the image that is seen in the view. ! & iy 7= ray =
This last parameter is useful to reduce the =1 102 == it
computing time for very large images. Generate |l ¥ | levels evenly spaced

Manually add a

Contours will be saved in a plane of the
stack, and overlaid to the initial image, but

. . < Use smoothing  Smooth level 2w
also to other images (celestial coordinates

are saved). For example, this property lets Reduce noise
you compare easily two images at different
wavelength. [ ] Consider anly current Zoam

[Get Contours ] [Reset] [Clnse]
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Tip: The properties window associated to a contour plane (menu: Edit => Propertieg lets
you adjust the levels and colours of each contour afterwards.

5.5 Dealing with catalogue filters

=
Button filter _filter
Menu: catalogue => Create a filter...

Filtering catalogues in Aladin is a powerful tool to visualise sources in a clever way.

Default behaviour (no filter)

By default, Aladin displays sources with graphical symbols, all the same symbols for a
given plane (shape and colour). The shape is a function of the source number (smaller
symbols for denser catalogues). Colour and shape can be modified afterwards by using
the properties related to the catalogue plane (menu “Edit => Properties™).

 HEC N EEEEC
| B mee .
Forme par defaut:

It can however be interesting to constrain the shape and colour of the symbols based on
the measure values associated to each source. To do so, you need to use what is called a
“filter” in Aladin.

Filter definition

In Aladin, a filter will be applied to | Er'{_”au . a .

one or several catalogue planes in w O . ¢ %,
order to modify the way graphical  * i oiga s % b ST
symbols are displayed in the view. It et " S i

works with one or several rules that O : E'E' it

will indicate to Aladin how to draw ™= oD o P "3 2B simbad
sources with respect to values given L Oz & DSS1.EPOSS]
) o o E.

in the source measures. Hence, it will s

be possible to plot circles that are ' o, PO =
proportional to the magnitude, ¥ @SSR C g o % S
v L Loe " ,m . O ’
' o] 4&3 o + +¢
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] . *4
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ellipsoidal errors for the location, arrows for which the location and size are relative to
proper motion values ...

Showing a filter in the stack

The filter is displayed as a peculiar plane in the stack and applies to all catalogue planes
located above the filter plane.

Using a predefined filter

Aladin has some predefined filters that correspond to the usual handlings in astronomy.
You can then select one of them and apply them instantaneously with the menu
“catalogue=> Predefined filters.

Draw circles proportional to the object luminosity

Shiow brightest skars (magnitude < 12)

Shova Fainkest stars {(magnitude = 17)

‘Wrike object bype

Draw proper mokions of skars

On the other hand, it is often useful to tune filter constrains and to do so, one needs to
create and edit the filtering rules manually. This is what is going to be detailed in the

following section.
Properties g @ E|

Properties of the filter "Filter0"

Create a filter

A filter can be created
with the “filter” button in
the tool bar or with the
menu “catalogue =>

& filker allowes wou ko customize and constrain the display of catalogue planes in ala. ..

Fropertics of the filker |Filker11

Create a filter”. Two Beginner mode | Advanced mode
modes can be used Choose a predefined fikter
thanks to tabs: p

X/

% The “beginnerd mode,
which is like using a
predefined filter (see
above);

% The “experf mode

where you can edit

the filtering rules by
yourself.

Eredefined Filkers |- W

Or enter your own filter definition

e B{Brmagt=10 {draw red square}

Pick: [Cu:ulumns [= ] [LICDs [ ] [.ﬁ.ctiuns [ ] [Maths...] [Llnits L= ]

${B1<158 { draw %{OTYPE} ! ~

The expert mode board
lets you edit filtering
rules in the central
edition box, and offers a
list of helps for the
writing:

g

Save ﬂlter] [Luad filtet

Create a new plane with all filkered sources

[ Apply ” Close ]
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% Numerous commented examples that can be the base for your own filters;

% Buttons giving access to reference columns in the catalogues currently loaded in
Aladin;

% A button giving access to graphical “actions” to perform;

% Buttons giving access to mathematical functions and to available units.

| Math... ; [ Elrlle=t arcmin - minuke d'arc
bl mth e padarwTun G

EiEm
arcser - seconde d'arc

Cipeviars
| O [ e deq - degré
i . ) el - &lectron-volt
1 - | v | 1 g |
= T 3 - Jansky

T = _J mag - magnitude
T romua o] npstainre
== % = [ =] pC - parsec
MR — rad - radian
Colle 1Dsa e =] :
i Y - année

(o] W - Wkt

You can also reload a filter from a previously saved file.

Syntax

To understand the filter syntax, let’s start with the following example. Let’s say that you
want to display “object types” and only for bright sources. This filter can be written as
follows:

${B}<18 { draw ${OTYPE} }
Only lines for which the value in the “B” column (B magnitude) is lower than 18 will be
kept, and the display will be relative to the “OTYPE” column (object type).

As we see, a basic filter has the following syntax:
a_test{an_action}

% This test is optional and if no test condition is given, all sources are affected;

% It is possible to indicate several actions, separated by the ;’ character or by returning
to the next line;

% It is possible to have several groups “test{action}” one after the other. In this case,
the first action in the list associated to “true” will be the one taken into account, other
lines will then be ignored.

${class}="Star" {draw square}
${class}="Radio" {draw rhomb}
${class}="Galaxy" {draw plus}

% Lines starting with ‘#’ are comments.

Test

% The test command uses usual comparison operators (=, !=, <, >, >=, <=).

% It can have parenthesis, Boolean operations AND (&&), OR (||), NO (!)

% Mathematical functions can be used (abs, cos, deg2rad, exp, In, log, rad2deg, sin,
sqrt, tan);

Example: Draw sources corresponding to the following expression:
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log( abs(${F)/${Fx} ) > 44 { draw }

% Itis mandatory to use quotes (") for strings. Joker keys are allowed ‘ ?’ et **’;
% The “undefined(..)) operation enables you to see lines that don’t have a value for a
given column.

Graphical actions

Two actions are available:
% Draw: to draw a source;
% Hide: rarely used, it enables you to hide specific sources.

When using a “draw”, the action can be on the shape and/or on the colour of the plot.
The syntax is the following;:
draw color shape

The edit board for the filter offers two buttons enabling a quick selection of the desired
shape and colour.
el Ne el ELLIPSE(semi-maj. axis, semi-minar a RGE(red param., green param., bl

Fct de couleur #|  CIRCLE{parameter) RAINBOM parameter)
FILLZIRCLE(parameter)

black

FIXEDCIR.CLE{parameter) b
e

PM{proper motion FA, proper mokion

cyan
RECTAMGLE(width, height, pos. angh Y

darkGray
LIMNE(ral, decl, raz, decz)

aray
ol areen
square lightGray
Cross magenta
plus arange
rhomb pirik.
kriangle red
dat white
microdot yellow

The shape and colour functions can be associated to columns and/or to the use of
arithmetic expressions.

Example: Drawing red triangles:
{ draw red triangle }

Example: Drawing ellipses
{ draw ELLIPSE(0.5*${MajAxis},0.5*${MinAxis},$
{PosAng}) }

Example: Drawing squares for which the colours is a function of the
magnitude
{ draw RAINBOW(${magB}) square }
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Specific functions

< FILLCIRCLE: filled circle;

< FIXEDCIRCLE : Circle with a fixed size (not relative to the zoom value in the view);

% PM: arrow for which the orientation and the size are a function of two angles
indicating a proper motion;

% LINE: drawing of a line segment, very useful to display the results of a correlation
between two catalogues.

The CIRCLE, FILLCIRCLE and RAINBOW functionalities take two optional parameters
giving the minimum and maximum parameters used to draw. For example: draw
CIRCLE(${A},1,10) will draw circles proportional to the “A” column values, the
smallest circle will have a 1 pixel radius, the largest circle 10 pixels (in 1x zoom).

If the “draw” action is on a string (e.g. draw "star" ) or on a reference to a column
(e.g. draw ${ObjectClass} ), the string of the column value will be displayed.

Column names or UCD

The reference to a column name is usually done with the column name using the $
{COLUMN_NAME} syntax. This method implies that the filter is more or less
dedicated to a specific catalogue since one needs to know explicitly the column names.
In order to describe filters in a more generic manner, for example taking into account
the magnitude independently of the column name given by the author, Aladin uses UCD.

UCDs or “Unified Content Descriptors” characterize columns independently of
catalogues. For each column, a UCD was associated and gives you the physical quantity
associated to the column. For example, a column with magnitudes will be labelled with
the “pos.mag” UCD. The UCD’s list is maintained by an international committee and is
available here: http://www.ivoa.net/Documents/latest/UCDlistMaintenance.html. Most
of the astronomical servers give their catalogues in VOTable and already contain these
valuable UCDs.

When a filtering rule uses a UCD, the used syntax is ${UCD]. Jokers characters “*’ et * ?’
are authorized. For example, $[phot*] corresponds to the first column having a UCD
that starts with “phot”, that is the first column having magnitude measures.

In summary, referencing a column with its name is called with “{}” brackets while
referencing a column with its UCD is called with “[]” brackets.

Example: Drawing a circle proportional to the magnitude for all sources
brighter than 12
$[phot*]<12 { draw circle(-$[phot*]) }

In order to simplify references to columns, the edit board for filters offers two buttons
“Column$ and “UCDs’ that enable you to choose in a list the column name, or the UCD
respectively, so that the corresponding text will be automatically written at the cursor’s
location in the edition window.
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|a_kmap][ aig [ Amg || Eag |
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| ke |

ucDs |
LD Fréquemment utilisés ] phot* - Photometry

UCD dans les catalogues présents | phot.mag* - Phatometric magnity
phot.mag;em.opt* - Photometric

*Pointer un UCD* .
pos.eq.ta;meta.main - Right asce

pos.eq.dec;meta.main - Declinat

src.class® - Source classification

meta.code* - Code or flag

meta.id;meta.main - Identifier, n

meta.number - Mumber (of thing:
If sources are selected in the view, and hence their measured are displayed, it is possible
to select a column by a simple click on it in the measure panel. To do so, you need to
choose the sub-menu “Pick...” when you click on “Column$ or “UCDs’.

Physical units

Indicating physical units (e.g. arcmin, Jy, ...) in the test enables you to get rid of the
manual conversion for expressions using columns in which values are not expressed in
the same unit. Units can be made as shown in the following example. This is a powerful
example to describe generic filters.

Example: Drawing a circle proportional to the X flux (UCD :
phot.flux;em.X-ray) for all sources for which the energy level is higher
than the given threshold
$[phot.flux;em.X-ray]>10"-8 erg/m”2/s

{ draw circle($[phot.flux;em.X-ray]) }

Modifying a filter

To find again a filter editing window, you need to select the corresponding filter in the
stack and show its properties with the menu “Edit => Properties.

Extending the implementation of a filter

To be implemented, a filter has to be activated with the check close ¥ Fold
to its logo in the stack. By default, a filter is applied to all the @%ﬁnre
catalogues planes that are below in the Aladin stack. However, if a ¥ Simbad
filter is located in a directory in the stack, it will only be

implemented to the catalogue planes belonging to this directory.
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Filter dedicated to a single specific catalogue plane

Some servers offer a list of filters dedicated to their data (Simbad, NED, Skybot...). They
appear in the data query form (see 5.2 Server SelectQras a scrolling list at the end of the
query parameters.

@ NED: NASA/IPAC Extragalactic Database

Specify a karget and a Field size and press the SUBMIT butkon

Target 09 55 33,17 +62 03 55.1

Radius 2.132'

DISPIAY FIET .oueeemsineeemssnnsnses - nio filker - w

A dedicated filter, if activated does not appear in the stack and applies only to specific
the catalogue plane. It prevents any other generic filter to be implemented on this plane.
The selection or activation of a dedicated filter can be modified afterwards through the
“properties” associated to the plane (menu Edit => Properties..). Using the button “This
filter on the stack for editidiy it is also possible to change a dedicated filter in order to
modify and/or apply it to several catalogue planes.

() - no filker -
Dedicated filters ' Al abjects
i) Star
() Ealaxy
Examples of generic filters
Circles as a { e
function of draw circle(-$[phot.mag*]) ’ ’ g
magnitude } C
@ e
{ ‘.\& ;._
. . draw ellipse ( : # &
Location Ellipses 0.5*$ [phys.angSize.smajAxis], v el
+ 0.5*$[phys.angSize.sminAxis], La &f—-’
Default display % [pos.posAng]) . s

draw s &
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u.
hot .mag*]<17 A
Blue squares for ~ °[PPot-mad”] {
. draw blue square O
bright sources } o . :
o
= =]
S[src.class]="Star" jj .
Different colour {draw red square} o, ol
S[src.class]="Radio" el |
(Sij b0(11§ h {draw blue rhomb} : . O
ePen ing on the $[src.class]="Galaxy" Oqi' 8 o
object type || $[src.class]="Seyfert" 5 !
{draw green plus} <+
O
;
{ »
o A =
draw pm( ! !
Proper motions 5*$ [pos.pm;pos.eq.ral, ‘ R
5*$S [pos.pm;pos.eq.dec]) “‘1". gy
i
R

5.6 catalogues cross-match
Button Cross ﬁl

Menu: catalogue => Cross match objects...

Aladin has an integrated cross-match tool for sources. The goal is to establish the shared
sources between two catalogues. The cross-match tool will consider 2 catalogue planes,
do the correlation and generate a new catalogue plane containing the shared sources.

The window controlling the cross-match can be access by the button “cross’ or with the
menu “catalogue=> Cross match objects

The three cross-match modes

Aladin has 3 cross-match modes that can be access with the tabs on top of the

correlation window:

% A cross-match based only on the position;

% A cross-match “by field” based on identical values in a column of each catalogue (e.g.
an identification);

% A cross-match based on the location, taking into account error ellipses.
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Catalog Cross-match tool E@@ Posztlon.a{ cross-match
The positional cross-match board

:Positional crass-match || Cross-ID | Elipses lets you give two catalogues, as
well as the corresponding
locations (ra, dec). If there is no
Only positional offset is used ko find the matches, ambiguity, column names will
have been selected automatically
by Aladin. It is then necessary to
give the upper limit on the offset,

Positional cross-match

NOMAD1 W R4 |RAJZOOO s | DEC |DEJZOO0 w*
2MASS-PSC % | RA |RAJZ000 % | DEC |DEJZ2000

Threshold is the source separation in arcsec or even the lower limit offset
0 <= threshold <= |4 between sources to be cross-
Choose match method matchcfd.F. It11 1sthg1ve1n tm arc
[7] Best matches seconds. Finally, the selector gives
3 choices:
ol lictiches 1. When several objects are in
[[] Sources without match the cross-match circle, only
[ Advanced options | [ Perform cross-match ] [ Close | the closest sources will be

cross-matched;
2. On the contrary, all

possibilities will be kept;
3. Another possibility, all the sources with no counterparts will be kept.

Field cross-match (cross-ID)

The cross-ID (or field cross-match) consists in the reunion of sources for which a value
of a field is identical in both catalogues. This cross-match type is dedicated to a field that
identifies each sources in a unique manner, e.g. an identification, a serial number, ... In
data bases, this is called “joint”.

Ellipses cross-match

The board to control the ellipse cross-match is similar to the one for simple positional
correlation. The main difference is the possibility to specify not only the columns for the
position, but also the one for the errors on the position. This error should be expressed
with 3 fields that define an ellipse: major axis, minor axis, and position angle with
respect to the north.

Choosing the fields to keep

When Aladin performs a cross-match, a new catalogue plane is created for the results.
Each cross-match pair will correspond to a source in the resulting plane and by default;
all the measures for the two corresponding sources will be kept. To avoid possible
confusions on column names, they are automatically labelled with “_tab1” and “_tab2”
respectively.
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By using the “Advanced options"button located in each of the cross-match forms, it is
possible to explicitly choose the columns to be kept, as well as to specify suffix or prefix
for column names.

Cataiogue 4 ° NED
Column prefix I:l Calurmn suffisx

Choose columns to keep

Sefect alf

Welocity ‘ Redshift ‘ Fef ‘ Mote ‘

Catalogue B Simbad

Column prefix I:l Column suffisx

Choose columns ko keep

MAIN_ID | OTYPE " A | DEC
COO_ERR_MalA | COO_ERR_MINA | COO_ERR_ANGLE] PMRA

Columns and UCDs

When the mouse pointer moves over the buttons that select columns, the buttons in
correspondence between the two catalogues will be displayed on a blue background.
This correspondence is based on shared UCDs for these two columns (a UCD is a single
attribute for a column and characterizes its physical meaning — e.g. “pos.eq.dec “for a
declination measure -- see the UCD description in section 5.5).
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Welocity | Redzhift

Ref | Maote |

hdAIN_ID | OTYFE

R

o oec |

EDD_EFER_MA..IA| COO_ERR_MINA |I2I:ID_ERR_ANGLE| PRARA |

LCh:  pos.eq.dec

Note: Some UCD should not appear more than one time in a table (“meta_main”).
Hence, if the correspondence is displayed on a red background, it means that there is a
conflict between UCDs. To avoid this, you need to click on the dominating column name
by holding the Ctrl key. Without further indications, the first column from the first

catalogue will be dominating.

5.7 Column computer

Menu: catalogue => Add a new column ...

catalogues give some measures that can be seen in the “measures panelby selecting the
sources (see 5.1.6 measures). These measures are displayed as different columns with
values. Aladin gives you the opportunity to add columns, obtained by computing on the

Column calculator

S=1E

Add a new column bo plane Simbad

Hame DifF

Lo

Lk

Keep decima!s

Expression e B{Bmag-a{l mant

${B}-§1{V) =
Pick up a column name

[man_ip| [ oTvPE || Ra || DEC |

|coo_.|[coo_. |[coo_. || PMRa |

|lpmoec|[ B || v || R |

Lo JLH J[ k Jlsrmv

|GALDI.. | [GALDL. | | GALDL. | [BIBLIST |

Pick an operator / a function

oaonann

--Function... »

’ Add new column ” Close ]

other columns values. For example, it is
possible to create a “J-K” column giving the
difference  between two  magnitude
columns “J” and “K”.

Access to the window

The window to control the computing of a
new column can be accessed either by the
contextual menu in the “measures panel
(right click or CTRL click), or with the
main menu “catalogue => add a new
column...” In this last case, you need to
specify  beforehand the concerned
catalogue by selecting it in the stack.

General information on the new
column

To create a new column, you need to
specify a name. You can also add a unit for
the new column, as well as the UCD that
should be associated (see 5.5 using filters).
You can also specify the number of
decimals for displaying values.
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Computing expression

To create a new column, one needs to indicate the computing expression that Aladin will
use to create values for this new column. The writing is done in the central box called
“Expressioil. The syntax uses usual conventions for algebraic expressions. References to
other columns keep the syntax:
${column_name}

To avoid writing mistakes, the main window gives a list of buttons showing the column
names for the chosen catalogue. A click with the mouse on one of them inserts its
reference at the cursor’s location in the expression-writing box.

It is also possible to insert operators (+, -, *, /...) and arithmetic functions (abs, cos, sin,
radadeg, ...) by clicking on the respective buttons and selectors.

Generating a column

Once generated with the button “Add a new colunih the new values will appear on the
right of the measure table. They are displayed in orange-brown in order to be easily
distinguished from the original measures. This new column can be used as any other
column (sort, filter...) if saved; it will be kept with other columns.

B W GP.. G.. G.. G. BTI.. Diff  /
14.3 14.4 1 -0.0999
13.0 l12.8 1 0.1999
13.89 13.5 1 0. 4000
14.3 13.8 1 0.5

13.26 12.67 0 0.5399

5.8 Astronomical calibration window

Menu: Image => Astronomical calibration ...
catalogue => Astronomical calibration ...

When Aladin overlays sources on an image, it uses the astronomical solution associated
to the image. This is information that makes the link between each pixel in an image an
image and a location on the sky, and vice-versa. There are several possibilities that
describe a projection method from a part of the celestial sphere onto a plane (tangential,
sinusoidal, ...). Aladin deals with most current projections used in astronomy (SINUS,
TANGENTIAL, AITOFF, ZENITAL_EQUAL_AREA, STEREOGRAPHIC, CARTESIAN,
NCP, ZPN)

Information on the astrometrical calibration

Aladin uses 3 methods to obtain the astrometrical calibration for an image:

% When dealing with FITS format image, information on the calibration will be
obtained with the key words in the FITS header (according to the WCS standard);

% For a JPEG image, Aladin also knows how to recognize an astrometrical calibration
given in its comment segment (according to the JPEG standard). This calibration has
to follow the syntax with FITS keywords, followed by a ‘\n’ at the end of each line;
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% Finally, Aladin also know how to deal with an astrometrical calibration if the image
was loaded from a list that is in accordance to the Virtual Observatory Standard: SIA
(Simple Image Access, see 8.2 — supported data types).

Tip: In both first cases, the FITS header can be seen with the menu Edit => FITS
header

An image can have several astrometrical calibrations, especially if you generated them
manually. To change from one astrometrical solution to the other, you need to display

the plane properties and to change the selection.
Astrometrical reduction

Jrebhod My projection 1w [ MeEw, ., ][ Edit... ]

On the other hand, it the image does not have an astrometrical calibration, Aladin can
still generate views but will not be able to overlay sources or graphical additions with
celestial coordinates. Moving the mouse on such an image will simply write “No
astrometrical reductiohin the location band. It will however be possible to add graphical
overlays done manually (drawing by hand, marks, ...) These overlays will have no other
coordinates than the XY coordinates in the image.

Creating/modifying the astrometrical calibration

Aladin enables you to create manually an astrometrical solution for an image that has
not got one. To do so, you need to select this image plane in the stack (click on its name)
and then use the menu “Image => Astrometrical Calibration ...”

The calibration window will first ask you to give a name for your new calibration.
Then, it will offer 3 methods to create/modify a calibration:
% By parameters;

% By matching stars;
% By WCS header.

Calibration by parameters

by parameters | by matching stars || by WCS header The first board displays basic parameters for
the astrometrical solution, i.e. a celestial
Coordinates (JZ000): 09 36 19.00 +69 47 05.0 position and the corresponding pixel
Corresp, pos. (x vl |6817.21 3143.87 coordinates in the image, the pixel angular
Fixel ang. size 1.01" size, the projection method, a rotation angle
st TANGENTIAL - with respect to the north and at last, the
Rotation (degl  |48.7] direction for which the right ascension
increases
RA symmekop: () True (&) False

[Help] [Reset] [Clear] [Cluse]
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Calibration by WCS header

by parameters | by matching stars | by WS header

The third board displays FITS keywords |mav1si = 7ss ~
giving the parameters for the calibration in |maxIzz = 7ss
the WCS standard. If you know this standard, |crrixi = s817.z1
you can directly modify these parameters. It |CRPIXz = 3143.&7
is for example possible to wuse the |EQUINOX = z000.0
astrometrical solution from another image |FFVALL = 144.07916666666665
directly by copy/paste of its WCS |CRVALZ = 69.78472222222221
parameters. CTYFEL = 'RA---TAN'
CTYPEZ = 'DEC--TAN'
RADECSTS= FES
Tip: It is also possible to modify a value in a Eii—; } 626805555555555555&_4
WCS keyword via the script command: set | ..-7, _
Pl anl D FITS: keyV\Dr d=val ue (see 7.1 CDZ:Z = Z.8055555555555554F -4 3z
— Aladin by script) ¢ 3

Calibration by matching stars

The second board displays a table used to write a list of XY image coordinates and their
corresponding celestial coordinates. It is a powerful and flexible method to quickly
obtain excellent calibrations. We will briefly describe this method here. For more details,
please refer to the online tutorial dedicated to this manipulation (http://aladin.u-
strasbg.fr/tutorials/aladin.gml).

Let’s assume that we loaded in the left view, a JPEG image that is not calibrated, and a
DSS image of the same field, with an astrometrical catalogue like UCAC2 overlaid in the
right view. The method to calibrate the JPEG image is to click successively on a star in
the non-calibrated image, and then on the corresponding UCAC2 source. For each click
with the mouse, Aladin fills the table in the calibration board. Four corresponding
measures are usually enough to get a good calibration.

[v] &= Calibration
v] S Filter2
v &S50 uCcac2
v

| position " " kb mm 55 +dd mm ss :

6113079 443.2739
1523483 275.58103
2775673 249,121
\|306.4993 6565

i

los 1632862122001 ||
loe 16160021 2127.7 |
los 1619012121 14.3 |
|os1630.63-21 24 045 |

Note: When one needs to get the coordinates for a start by clicking with the mouse,
Aladin uses an algorithm with a barycentre centroid. If it is not possible to determine the
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centre (too wide a star), a message will be display to say that the clicked location will be
taken as it is.

Tips:

% It can be useful to perform the “symmetry” of the DSS image in order to get closer to
the orientation of the image to calibrate ( Image=> Symmetry

% Itis better to only display the bright stars with little proper motion. Using a filter an
a catalogue ease the pointing of corresponding sources, for example:
$[pos.pm;pos.eq.dec]<3 mas/yr && $[pos.pm;pos.eq.ra ]<3 maslyr

&& $[phot.mag*]<17 { draw circle(-$[phot.mag*]) }

% It is possible not to load a catalogue; the celestial coordinates will then be those
deduced for the DSS image calibration. The calibration precision will then be lower.

% Using the translucence (Menu “image => Transparency level”o visualise the image
that just got calibrated, onto the DSS image, lets you check simply the quality of the
calibration.

Redo and undo

During the creation process or the adjustment of the calibration, it is possible to go back
to the former solution by using the “Redd and “Undd’ buttons at the bottom of the

window.
[Help] [Reset] [Clear] [Clnse]

Calibration of a catalogue

Aladin also offers the possibility to calibrate or recalibrate a catalogue. This corresponds
to the computation, for each source, of its celestial position. Select the catalogue plane in
the stack and use the menu “catalogue => Astrometrical Calibration...” The interface and
methods are the same as for the image.

Moving with the mouse

If you are using the calibration method by parameters (1* board), it is possible to move
directly the sources from a catalogue to calibrate in the view in order to visualise the
result directly. For this you need to click and move a source with the mouse; the other
sources will follow. Along the move, the calibration parameters will be automatically
adjusted. The move is validated with the “CREATE or “MODIFY” button which
computes the new celestial positions according to the indicated offset.
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catalogue with only XY positions

If you load a table or catalogue without celestial positions but with two columns
representing the XY coordinates that Aladin could detect (based on the column names
and/or the attached UCDs), the calibration window of the catalogue is instantaneously
opened, inviting you to create a calibration for these sources.

Saving a recalibrated catalogue

Once you save a catalogue, after its recalibration, Aladin systematically adds two
columns with the celestial position for each source.

5.9RGB colour image builder

Icon: rgb ﬂ

Menu: Image => RGB image builder...
Aladin can build a true colour image . 1]
from 2 or 3 images with grey levels. To '
do so, the first component will be £ T [ ReBi

affected to the red colour, and the 5 POSSILN.DSS2
second and third images will be ; (&, p0SS1.0.DSS2.
affected to green and blue components . J 5\ POSSILFDSS2.
respectively. The true colour image - o

will be saved in a plane of the stack.

Tip: If the mouse cursor is on the RGB
plane logo that was created, the 3
logos for the 3 original images appear
with the colour of their respective
component. .

Resampling

In order to have the image pixels corresponding to the same locations on the sky, Aladin
does a resampling on two of the images according to the astrometrical position in the
third one. This image is then called the “reference imag&. By default, the reference image
will be the image for which the angular pixel size is the smallest. This resampling is
based on the “nearest neighbour pixehlgorithm (see Erreur : source de la référence non
trouvée - resampling)

RGB image generaton Q@E| Access to the window

Specify two or three images as color components, The window to generate a colour image

choose the reference image For the re-se!mpllng and can be accessed either with the menu
press the CREATE button ko create a RiGE image plane. . ) ”
Image => Create a RGB image...or

vl | SRR
T P OSSILN-DSS 2,270 - "MS1 with the rgb button.
POSSILF-DSS2.270 - “"M51™
31Blue |POSSLO-DSS2.173 - "M51" " The default ChOiCG Of the images fOI‘

each component depends on the state of
Sampling reference image: ()R (G (OB (%) best resolution the stack. If there are only two or three

CREATE | [ Reset |[ Caveat |[ Close | 65




selected planes, Aladin will use them to fill the form, else Aladin will take the 3 images
on top of the stack, or else the 2 first ones. If the image associated wavelengths are
known, Aladin will sort them according to this parameter

Specific case for 2 images

It is possible to only select 2 images. In such a case, the 3™ colour
component will be computed according to the 2 other by taking
the average of the two other images. This method builds very nice
colour images if the free component is the green colour (default
mode).

2 images differences

With 2 images, it is also possible to do a coloured subtraction.
The positive differences will be the values from the first colour
component; the negative differences will be those for the
second colour component. Furthermore, the differences will
be normalized between 0 and 255 to give a maximum
contrast. This method is interesting to visualise variations in a
quick way, even small ones, between two images.

5.10 Images associations: cubes and mosaics

J
Icon: assoc assoc

Menu: Image => Mosaic image builder...
Image => Blink/Movie generator...

Aladin can associate 2 or more images by combining them either as a cube that will be
displayed as an animated sequence, or by creating a new mosaic image from the original
images.

Access to the association window

Specify the images concerned by the association,
Check Mosaic or Blink association, and

The window can be opened either with the menu “Image press the CREATE buton
=> Mosaic image buildér or “Image => Blink/Movie | [P0Ss.0-DSS2.173-"M51"
generatof, or else with the “asso¢ button, and lets you |? FoSSMNDSS2270. Mot
control the association. You can indicate the original j: fij::‘f_’nssz'm' e

image planes, the initial sequence delay in the case of |4 ~.one-
producing a cube, and the reference image if resampling |& |- none-

S 1] ] [ ] ] S]] 2

is needed pour superimposed pixels. 7) |- none -
8) |--none --

. 9) |--none --
Mosaic 10) [ none

<

(O Mosaic () Blink seq. - delay: (400 ms

When producing a mosaic image, the image obtained will
have the required size in order to contain all the original L EEEEhES

images in the projection grid from the reference image. | [‘crea | [ Reset | [ covext | [Tome |
The image obtained will be displayed and can be
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manipulated like any other image in Aladin. The average will be used for regions that
overlap.

POSSILF.DSS

- 6@ POSSILF.DSS

Cube or “animated sequence "

A data cube is displayed in Aladin as an animated sequence, i.e. image after image. The
logo in the stack is seen by a double line at its bottom as a symbol of the depth of the

cube. How to manage a cube is described in the section on “the view” in 5.1.2.
ik Ak 5= 002
I I 1

&

A5, Ik img

Tip: It is possible to add a new image to an existing data cube. To do so, you need to
click and drag the plane logo for the new image on the view where the cube is displayed.
After a short break, needed to resample the new image, the scrolling through the cube
will start again with an additional image.

5.11 Resampling images

Menu: Image => Resampling...

Principle

Even if it displays the same region on the sky, each image often has its own astrometrical
solution. This means that each specific pixel does not point necessarily at the same place
on the sky. To compare two images, pixel by pixel, it is often needed to resample one of
the two with respect to the other, called “reference image”. Basically, Aladin will go
through all the pixel locations in the reference image, deduce its coordinates on the sky,
and by using the astrometrical solution from the second image, at for each celestial
location previously found, it will deduce the pixel value, either the closest to the position
found, or a bilinear approximation of the 4 closest pixels. At the end of the process, you
will get two images on the same pixel “grid” for a unique astrometrical solution.
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Access to the window

Resampling E@E| The window controlling the resampling can

Select the reference image fFor the resampling and be Opened with the menu u|mage =>
press the CREATE butkan. .

Resamplind You need to select beforehand

¥/l the image to resample in the stack. In the

Pixels: ()Ful (3 8 bits window, you need to specify the reference

image, whether you wish to keep or not the

Method: () Closest pixel (%) Bilinear “full” pixels, or just the “grey levels” code on 8

bits (quicker), choose the estimation method

[v] Keep original image in the stack for the pixel values and at the end, say

whether the original image needs to be

| cREATE || Resst || Caveat | replaced by the newly sampled image, or kept
in the stack.

Attention: Please note that the resampling methods in Aladin do no preserve the flux,
i.e. the sum of the pixel values before the resampling is not the same as the one
afterwards.

Note: An image that was resampled shows the following logo in the view:

Tip: Using the translucence of images (see 5.1) is a quicker and more flexible alternative
to resampling. It is however less precise since it does not act pixel-by-pixel, but only
based on the four corners and does a global approximation for the other pixels location.

5.12 Arithmetic operations on images

Menu: Image => Arithmetic operations ...
Image => Convolution
Image => Pixel normalisation

Arithmetic image generator E@E|

Specify bwo image planes or one image plane and a value,

choose an arithmetic operation and Addition, subtraction, multiplication and
press the CREATE button to generate the resulting image. d e o o
Plane v wision
Plane or Yalue POSSIF-DSS2.270 - "M51" b

Aladin offers a simple interface to compute simple
basic operations on a couple of images: addition,
subtraction, multiplication, and division. The
control window can be opened with the menu
[(create | [(Reset | [[covet ][ dose ] “Image=> Arithmetic operations’(accessed only if at
least two images are in the stack). Aladin will
proceed pixel by pixel by doing, if needed, a resampling of the second image so that it
corresponds to the grid of the first image (see 5.11). One can ask to do first a
normalisation of the pixels in the two images so that their values are located around 1 by
dividing by the pixel average. The result from the operation will be seen as a new image
plane in the pile.

(=) Addition () Subtraction () Mulkiplication () Divisian
[ Pixel narmalisation before operating

Resampling methad (F required) (33 Closest pixel () Bilinear

Tip: If you wish to use a scalar as the second operand rather that an image —e.g. add a
given value to all pixels — you can use scripts commands: +, -, ¥, /(see 7.1)
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Convolution

Furthermore, the menu “Image=> Convolution ..."lets you “convolve” the current image
with a specific array, i.e. to compute a new image according to the product of each pixel
from the original image (and their neighbours) with a specific array. The sub-menu gives
the array usually used in astronomy (Gauss, Mex, TopHat...) with different sizes. You
can also define you own convolution matrix by using the script command: “conv” (see
Erreur : source de la référence non trouvée). The resulting image will replace the
original one in the stack. If you wish to keep the original image, you need to duplicate it
beforehand (menu: “Image => Duplicate the image plarig

5.13 Save, export and print

Icon: =

Menu: File => Save..., File => Export...
File => Backup..., File => Print...

Short key: Ctrl +S, Ctrl +P

By using the icon on the top left corner, below the menu band, representing a floppy

disk, you can open the save and

export window. You an also use the

different possibilities from the “file”

menu to get directly the desired

action.

Save, .. Chrl+3

4 & BMP
Export the current view (EPS).., JPE=
Expork planes (FITS,¥OTable,... ... PG
Backup the stack. .. PMGHLINE

Save khe current view, ..

Aladin has several possibilities to save your work:

% Printing the view(s);

% Save the current view. The
supported formats are BMP,
JPEG, PNG and EPS. This

Sauveparde Aladin

Choississez I'une de ces possihilités

last format 1is especially W Imprime les vues ainsi gue
preferred for a scientific les leurs surcharges graphigues
publication; __vues |
* Backup the stack and views ey Sauvegarde lawvue courante dans R
for a further use; lavue | o0 EPS format
< Exporting one or several | \courante
planes in the stack. The Sauve Crée un fichier unigque memarisant la pile courante

images will be exported in la pile | iLeformat estpropre 3 Aladin - format A

=3

pmo Ty
.FITS or JIt)FiG (fOI‘. CO,II(,)SuVr ExP"-’_"tE Yous permet de sauvegarder des plans:
images), catalogues in certains | - catalogues en ASCI TSY ou VOTable
(Tab-Sprarated—Value) or § | plans | -images enFITS (ou BMP pour les images RVE)
VOTable (see 8.2); =
. ( ); Genere | cénére une page Web avec des liens

Access to URL that gave the
images and catalogues.

les liens

images

sur les imadges ariginales

Fermer
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Generate a “clickable” map

When save the Aladin view, the format “PNG+LINK” is offered. This format is dedicated
to the creation of " Web clickable maps”. The view is save with the classical PNG format.
A second file is generated simultaneously with a “.Ink” extension. It contains an ASCII
format that is very simple for clickable objects present in the view, their position in the
PNG image and a URL to access to the whole associated record. Both files are located on
a web server and will let you build easily a clickable map. For more details on the
method, the format and implementation examples, please go to: http://aladin.u-
strasbg.fr/java/FAQ.htx#Map

5.14 User preferences

Menu: Edit => User preferences ...

Aladin gathers in the preference window, most of the configuration parameters specific
to the user. You can hence define the following elements:
% The language for the graphical interface (english, french, italian,);

% The starting mode for Aladin, e.g. “astronome? for professionals, “undergraduaté for
scholars or a simple dynamic visualisation window (“preview’) (sees5.1.2).

Profile askronomer w
Specify the Aladin running mede, In "vndergraduate profile, For simplving
the usage some data and advanced Featuras are hidden.

% The default directory where Aladin will look for or save local files;

% The default display mode for pixels (inverted video, colour table, ...);

% When loading an ASCII table, the character used to separate columns (TAB, ‘;, ...) ;

% Activation or not of dedicated filters (see 5.5 — filter usage);

% Translucence level for instrumental fields (see 5.2.6 - FoV) by default;

% The default image server (when querying with a simple astronomical object name);

% The default web site is the server directory (see 5.2.1 — the server selector), i.e. the
machine that will give at each start the list of available servers, the parameters to
give, ... ;

% According to your computer configuration, your preferred browser for the web;

The preference window lets you also:

% Create your own translation language (see below);

% Reload during the session all the data server definitions, which will also reinitialise
the internal cash for Aladin metadata.

Some parameters are not tunable, but can be simply kept from one session to the other,
for example the size and location of the Aladin window, the Reticle type (large or
classical), the activation or not of info-bubbles on sources ...

Tip: The configuration parameters are kept in simple ASCII file “Aladin.conf” that can
be edited in the “aladin” directory on your home directory ($HOME en unix,
\Document and Settings\YourName in Windows). To reinitialize the parameters to the
original configuration, you only need to delete this file.
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Interface language management

Aladin does support several languages for its graphical interface. It is possible to create
your own translation if the language you wish to have is not yet supported. To do so, use
the “New translation? button and specify — in English 00 you language and the “2 letter”
code that corresponds to it (e.g. “French” —“fr”). Aladin will open an editing window that
displays all expression that need to be translated (en English), those that were already
translated if some exist and those that are not necessary any more (used by a former
version for example). You can install your translation that will appear in the next session
as a possible language alternative in the supported translation list.

Details:

% Expressions that are not translated will appear in English.

% Aladin supports non-ASCII languages (e.g. Chinese) and eventually written from
right to left (e.g. Persian).

% It is possible to complete or translate an existing translation. To do so, you first need
to load this language, then to press the “new translation” button while keeping the
“language” and “2 letter code” empty. Your additions to the translation will only
apply to your Aladin installation.

Note: If you wish, you can contact the CDS and the Aladin development team in order to
have the whole user community benefit from your work. Your translation file will be
saved in the same directory as the configuration file for Aladin (see above) with the
name “Aladin-language-version-perso.string...”.

5.15 The script console

Menu: Tool => Script console ...
Short key: F5

All the actions that can be done with the graphical interface can also be done with
“online commands The goal is to be able to use Aladin in “script’ mode to do repeatable
works, indicate treatments to do,

P

Th d b Aladin is waiting commands...
ese commands can e Command> [get aladin(dssl) wml]...

submitted through different |coumana [get sinhad wig...

channels among which: Coumand> [get NED ml]...
o The main entry Command> [grid on]...
.:. The “SCI'ipt console " Command®> [xmatch NED Fimbad 4.0]

Command> [hide 3imbad]

. . . Command> [hide NED]
The script console is opened with |10 0ne cn 10g

the menu “Tool => script ficw 10097...
console.”. This window shows in | coumand
bracket all the commands
equivalent to the action that was |« 5
done in the graphical interface.
This is a useful help to learn the |_ffacer | | Fermer |
syntax. It is possible to type
directly a command after the “Command>" prompt. The UP and DOWN arrows let you

W
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scroll through the already submitted commands in order to re-edit them, modify them
or execute them again.

Tip: Be careful always write after the “Command>’ prompt. If it is not displayed, press
the Enterkey to get a new line.

Alternative to the console

To rapidly give a command without opening the console, it is possible to type it directly
in the location field used by Aladin to indicate the current position under the mouse.

Command (grid off

Please refer to the “Aladin by script” section (see 7.1, below) for more information on the
control of Aladin in script mode.

6 Additional Tools

Aladin provides access to a number of supplemental tools:

% The Simbad pointer for automatic SIMBAD identification of objects of interest

A capability for using macros for repetitive tasks

A mechanism for interacting with other astronomy tools compatible with Virtual
Observatory messaging standards

% A tool for extracting sources from images : S-extractor

% A labels generator

X/
o
X/
o0

Each of these tools is briefly described below.

6.1 Simbad Pointer

Menu : Tools => Simbad automatic pointer

To aid the exploration of an image, activate the Simbad pointer
which starts a continuous connection with the Simbad database.
When your mouse remains over the same location in the image for
a few moments, Aladin queries the Simbad database and returns a
short list of information about objects at that position (the
principle identifier, the object type, the spectral type...). The
criteria used in selecting information from the database is based
on the number of bibliographic references.

Note: If a Simbad has already been performed with the result is available as a catalogue
plane, then Aladin will use this information to avoid multiple queries to Simbad.
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6.2The Macro Controller

Menu : Tools => Macro Controller

To facilitate repetitive tasks Aladin  Type or load a macro script

provides a macro controller which is based ¥ load Super COSMOS Healpha —
. . uper -aloha image

on Aladin script .commands (see 7.1). It 43 fapha = get SHS(H-alpha) $1 $2 5

allows for the script commands to include | i jzad supercosmos short Fed image

input variables that allow for the execution | $3_red = get SH3{Red) $1 $2 5

of a set of commands for a list of object ¥ 3"/ theimages bo be lbaded

names. # normalize each inage
%3_halpha_norm = norm -cut $3_halpha
The macro controller window is divided
into 3 parts :
% The top panel allows the input of a
script. The variables can be specified as  Type or load a list of parameters
$1, $2 etc.

%3_red_norm = norm -cuk $3_red bl

% The middle panel allows the input of | Addcomn || Clear |
lists of values to be taken by the
variables. # §2 §3
% The lower panel controls the execution |27 >2%=:2 33 46 00 PHRO755-3316 |68
of the seript, 0 25 46,3 -401 13 52 PHROEZ5-4017
16,02 20,2 -41 27 11 PHR 16024127
17 15 44,9 -33 15 24 PPA1718-3315
The script and the input values for the 15 1559.2 15 26 =1 PHR1518-1526
variables may be saved for future use by M
using the File menu of the macro controller
window. File-> Save Script Script execution
Tip.‘ When writing a SCI‘ipt, Aladin [ Exec, current params ] I Exec. next params J
automatically recognizes the syntax and
colours the various elements of the script [ Exec. al ] [ Exec. all from current ]

to ease the editing. The commands are also
‘clickable’ to provide immediate help .

6.3Interaction with VO tools: SAMP

Menu : Tools => VO Tools

Aladin provides a mechanism for connecting to other independent applications, for
example to tools that provide plotting capabilities, or for the display of spectra. This is
achieved through use of the VO SAMP messaging standard (previously called PLASTIC).

The principles of SAMP

SAMP permits a dialog between applications so they may send data between them, but
also so that they may interact. For example the selection of a source, or set of sources in
Aladin also triggers their immediate selection or highlighting in other tools.
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Configuration of VO Tools

Aladin facilitates the use of SAMP with a window that presents a list of applications that
may be ‘connected interoperably’ with Aladin. This window provides a way of easily
installing other applications, that will then be listed in the “Tools -> VO Tool$ menu. the
list of tools is managed dynamically so that it includes the latest versions of those
applications.

VOTool Application installer & controller,

This list shows g selection of YO fools compatitle with Aladin. These soffwares are able to
cooparate with Aladin by exchanging data, cross sefecting SoLces. .
Select, inatall if required, or define Wourself (RUnning directons + Cormmand fing) the 1O
aapfications ditectls runnable from the Aladin meny.
Contact difectls the authors for any gquestions, DUGs..
Vospec SPLAT spectral analysis tool [Starlink /PPA
Specview spectral analysis tool [Starlink
:ELTCL Origin : FPARC, supported by JAC (Hawail
TOF‘I?.C'.T Copyright SPLAT is available under the terms of the GRU General Public
VisTYOI 4 Documeantation ! hikkps fskar-wene, dur, ac Uk ~pdraper splakfsplat-vo
SPLAT is & graphical tool for displaying, comparing, modifying and 9

analysing astronomical spectra stored in KDF, FITS and TEXT files

as well as the new MOX format. It can read spectra from local disk o,

Varsion | 3.8-5

Install, method @ Java Webstark (no installation)

Running diveckary © -

Command line -

Available in the Aladin menu

[ Run test, .. ] [ Delete. .. ] [ Mew, ., ] [ Close ]
SAMP connections

To enable two SAMP compatible applications interact it is usually sufficient to simply
have both applications running simultaneously. Aladin also provides the possibility of
launching those tools from the “Tools -> VO tool3 menu.

When two applications are connected it is usually indicated within the applications.
Some applications make use of a dedicated menu, for instance “Interog” (TOPCAT,
VOPIlot, VOSpec, Aladin...) or “File => SAMP’ (DS9), and some application connections
are shown by a small icon (Virgo, Aladin) in the window of the application to which it is
connected.

Aladin indicates the SAMP connections via an antenna icon at the bottom right of the
main Aladin window. When a connection with SAMP compatible applications is
available the icon shows this active state with wave fronts in the icon.

K
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The main menu “Interop” allows you to access all SAMP functions, and notably the SAMP
options. It is also possible to use the contextual menu directly associated to the
“antenna” (right click, or Ctrl click).

Canneck wikh SAMP
Disconneck from SAMP

Broadrcast selecked planes

Broadcast selected images to ... k

Broadcast selected tables ko .., ... all SAMP applications
SAMP preferences SACImage D39
topcat

Transfer of Data

Once Aladin is connected to another application it is possible to send and receive data
(images, tables, ...) and to create new entries in the stack. To send data, select the
relevant planes in the stack and open the “Interog’ menu for indicating the target
applications you wish to send the data to.

Interactions

Generally, when the data are tables or catalogues, the sources selected in one of the
applications are automatically selected in the other application. It is a very practical
method for example, to show the distribution of source selected, say in a colour-colour
diagram in VOPlot, on the sky.

Fehiwr Edbion [rege Calskg Graphique Oud Vs A

W E pestien| 20500167 siesmzL [1cs

VORI - file-Vlscatbonl -1 U0C- Tocsments aad SellbagaiSlandeas &, aled
L] (£ ] Mk Miew Fgnclisis

"

Kmag ]

o BUHEE ¢ Wa ek et hare |
FATZOO0 | DEIFM ARAE dwan & Jwap Heag ¢ Heap Ewag o
21241176 44, 422152 2050I05Z . | 14.8B2 D.D43 11.3%4 0,002 9.7%0
21351530/ +44, BAEE0| ADSI00AR.. | 15313 0, 256 1L.EEL 10,873
212, AE3003 44, 3A0L3L 20APSTIE. | 15.459 D.DEE 1L.808 10.387
213 GRE0E +44, JI0AET A0SD4ETE 14,47 14,986 0, (€8 13,711
U2 ATAELY 444, 30T 20504291 | 18454 1432 0098 13.280

. (1 * 2 ©

TIF: Dz ures we el b nbones i un nakel g e (Gt oot ]
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Note : The SAMP actions are dependent on the applications, and it is possible that a
selection of an object is simply ignored by a SAMP compatible application. Indeed some
applications allow for configuration of the SAMP interoperability behaviors.

6.4Extraction of sources via SExtractor

Menu : Tools => Remote Tools => S-extractor...
Aladin does not natively include tools for photometry, rather it provides a mechanism to

call SExtractor which is designed for source extraction including calculation of
magnitudes of the sources (Bertin & Arnouts — 1996).

O S-extractor facility (v2.5.0)

Fill in all these fields and press the SUBMIT button

Image reference ................ 2MASS,.H. 230527 _HID240232 w
Threshold {x RMS) .............. 2.0

Mag Zero point .......ceeeeeeeee

Saturation (ADL) .................

stellar PWHM {arcsec]) ....... 1.2

Display fIKeT.....cc.cocoemememsenee - no Filker - v

The “Tools -> Remote Tools -> S-extractanenu opens the Server Selector window, with a
number of SExtractor options. This includes selection of the reference image which
should be used, and various filters to be applied to the output when displaying the
results, for example to display circles around in source with radii in proportion to their
brightness.

Once the options are selected and the submit button is pressed the SExtractor 'remote
tool' which is an installation of SExtractor on a cluster of computers in Strasbourg will
execute the calculation and send the result back and it appears as a new plane in the
stack, and shows the result overlaid on the image.

Note : If the image is local (stored on your disk) it may be necessary to authorize the
remote application to temporarily use a particular network port of your machine so that
it may access the image. There may also be further complications with your network
provider when using load images in this way. Using images on external servers however
should work with out problems of this kind.

6.5Generating 'thumbnail' images

Menu : Image => Thumbnail generator

Aladin provides a way of easily generating 'thumbnail images' for a list of objects, that is
a set of small images (cut out from a larger image in the stack) centered on all of the
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objects in a list. The list may be defined by a selection of objects in a catalogue plane of
the stack, or as a set of interactively 'tagged' objects. Aladin will generate as many views
(see 5.1.2) as there are objects in the list.

Example:

Suppose you wish to create thumbnail images of [
all the objects that may be planetary nebulae in
the central region of the field of the comas
cluster: .
% Load a DSS of the field, and overlay a aliles m Simbad

Simbad plane 1550, DS52.0.P0SS|
% Select sources that are indicated as possible

Planetary Nebulae by using the search box in

the lower right of the main window. Simply . = ot

type “PN?” in the text box and press GO. This m

selects all sources indicated as PN? in the ‘

Simbad plane. -
% Create thumbnail images of all these sources

via the Image->Thumbnail view generator «i=? il £1 B -

menu item

iy

The generated thumbnail views are automatically 'locked’, which means that they do not
zoom or pan in concert with other views, this is indicated by the small padlock symbol
in the lower left of each thumbnail view (see 5.1.2 — locked views).

Tip : Thumbnail views may be deleted individually (as for any view), and also all of the
'locked' views may be deleted at one time both these options are available by right-
clicking on a view.

Tip : When scrolling though the many views that may be generated by the above
procedure, it is often useful to 'stick' the full field view, so that it remains visible as the
thumbnail views are scrolled.

Thumbnail views of multiple images

Thumbnails may be generated simultaneously for a
number of bands, and be displayed side by side.
For example to compare the thumbnail images for
a set of sources in two images, first select the views
of the two images, then select the desired sources
and generate the thumbnails with Image-> ®& $EN T
thumbnail view generator. The resulting L

thumbnails will be arranged so that the thumbnails 4 ;
from the two images are shown side by side. The - !
multi-view options can be altered to facilitate the
comparison, in this case the 2x1 and 2x2 views are
convenient.

a e . - 0

g - el i i = =1u} F e |
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7 Aladin for experts

In this section we briefly outline some of the advanced features of Aladin. These include:
% How to use Aladin in script mode;

% How to use Aladin as an applet;

% Extending the capabilities by developing java plug-ins for Aladin;

% How to use IDL with Aladin

7.1 Aladin script mode

As an alternative to the graphical interface, Aladin may be controlled by contextual
commands. The commands may be entered interactively at the command line, or be
uploaded via a file containing the script commands. The script commands may also be
issued to Aladin via another program.

The various ways of using script commands

Script commands may be used in various different contexts:

% An alternative to using the mouse
% To control Aladin 'remotely' using another program via:
> the standard input. By this way, a shell script or other scripting languages like
PERL can control Aladin
» the “execCommand(String)” method so that another application sharing the
same java virtual machine (JVM) can interact with Aladin (see - http://aladin.u-
strasbg.fr/java/FAQ.htx#Launch)
» the “execAsyncCommand(String)” method to control Aladin in applet mode using
JavaScript (see below).
% How to launch an Aladin applet (see below)
+» To write macros (see above)

Example script

Example : Download an image from a URL, add a SIMBAD plane, activate
a coordinate grid, and specify a colour table (BB) for the display:
get File(http://myServer/mimage.fits)
sync
get Simbad
grid on
cm bb noreverse

78



The list of Aladin script commands

Help on the script commands may be obtained via the “Help -> Help on script
commands” menu item. This displays the online help in the main Aladin window. Each
script command may be clicked to provide an explanation of the command and the input
parameters.

Aladin script commands.

PLANE : VIEW:
get servers [target] [radius] wmwiew [112[412]116] [n]
load filename oview [[x] ]
select x1 [=2..] select vl [v2..]
set [®x1] [=Z..] prop=walue goom {+|-|Llied] ... G}
hide|show [x1] [®xZ..] northup lunnorthup [w1] [wa..]
wv|copy =1 =& locklunlock [w1] [w&..]
mtm [x1] [®2..] | -all stick|unstick [+1] [v2..]
export [-fmt] = filename nv|copy wl vi
rm [vl] [vE..] | -lock
IMAGE : gave [-fmt] [-1k] [WMxH] [filename]

cn [x1llwl...] [colorMap...] coord|object
BGE |EGEdiff [=x1l|wl...]

blink|mosaic [x1] [=x2...] CATALOG:
+ 1 -1 F /& ... filter ...
norm [-cut] [x] addcol ...
cony [=x] ... wxwmatch =1 =2 [dist] ...
reganp X1 x£ ... cplane [name ]
crop [=|w] [[X,¥] W=H] thunbnail [npix|radius"™]
flipflop [x[w] [VIH] search lexpr|+|[-}
contour [nn] [nosmooth] [Zoom] tag|untag
gqrey zelect -tag
GRAPHIC TOOL: FOLDER:
draw fotiparam) nd [-localscope] [name]
grid [on|off] nv|rm [name]
reticle [on|off] collapse|expand [nane ]
scale [on|off] show|hide [name]
MISCELLANEONS
backup filename status aync hist [n] demo [on|off|end]
Cimeout [mm|off] Lrace mem  pauge [nn]  info nsg
getconf prop=value reset quit help ... test ...

Using the planes of the stack as 'variables'

In the context of a script, it is possible to use the planes of the stack as variables. The
planes may be referred to by name, or by their position in the stack. Also, script
commands may create new planes of the stack “PlaneName = commande...” . To refer to
the planes by position in the stack “PlaneName” may be replaced by @nnn where nnn is the
the number of the plane - @1 being the lowest plane in the stack. If the plane with the
specified number already exists, a new plane will be created at the top of the stack.

Example : Create a plane called “MylImage” with an
DSS/ESO image of M1:
Mylmage = get ESO(DSS1) M1
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This method is very practical when the script includes arithmetic operations on image
planes in the stack (addition, subtraction, multiplication, normalization, convolution...).

Example : Make an image of the difference of 2 images in J and F bands :
A = get Aladin(J) M1
B = get Aladin(F) M1
Diff=A-B

7.2 Make your data visible in the Aladin applet

As indicated in section 2, Aladin may be used as an extension of a web browser
(IExplorer, Firefox, Mozilla ...) as a java applet. This method allows data providers to
allow their users to automatically visualize data (images and catalogues) in Aladin
without having to download or install the software.

Launching an Aladin applet

To start an Aladin applet requires simply calling a URL. There are many sites which use
Aladin in this way (see 2- Aladin in applet)

Tip : By default, Aladin will start up within the web page. It is also possible to launch the
applet in a separate window, or in a simple 'preview' mode (see 5.1.2 preview). For
details consult the FAQ http://aladin.u-strasbg.fr/java/FAQ.htx#startapplet .

Controlling the Aladin applet

To show the desired data in the Aladin applet, it is necessary to control it via script
commands. The script is input via the “-script” parameter in the URL that calls the
applet, or as an input to a JavaScript method.

The “-script” parameter

The URL used to call the applet accepts a parameter of the form “script=xxx” where
“xxx” is an Aladin script. The script may consist of multiple commands separated by a

semi-colon ‘;’. The script is executed immediately after the applet is launched, and
permits loading of data for visualization.

Example : Start the applet with data from a specified file and overlay a

coordinate grid
http://.../nph-aladin.pl?-script=get+File(http://xx X);grid+on

Tip: The Aladin web pages provide a formula to assist the generation of well formed
URLs for -calling the applet with various functions. See - http://aladin.u-
strasbg.fr/java/nph-aladin.pl?frame=form
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Using JavaScript

Aladin in applet mode may also be controlled via a JavaScript function with the
following reference:

document.aladin.execAsyncCommand( script)

In contrast to the previous method, the use of the “-script” parameter with JavaScript
allows modification of the behavior of the Aladin applet. It is not necessary to restart
Aladin for each new data set to be visualized.

For more information about controlling Aladin via JavaScript, refer to the FAQ
(http://aladin.u-strasbg.fr/java/FAQ.htx#JavaScript). And for more general
information on how to provide your data Aladin see - http://aladin.u-
strasbg.fr/java/HowToProvideMyData.htx .

7.3 Aladin extensions: “plug-ins”

Menu : Tools => Plugins...

Aladin is written in the Java programming language, and it is possible to add extensions
written in Java to extend the capabilities.

Installing plug-ins

The installation of plug-ins is [EREIEZINIEES
done by the “Plugin Controller” WARNING: The Alsdin plugins are pieces of java code runnable by Aladin. They
kave been developped by some Aladian users and not by the CDS. These codes are

accessible in the menu : “Tools => | seovided witn ne guerantee. _
Plugins => Plugins controller”, This Dlease contact directly the quthors for any guestions, bugs...

. Your plugin directary | C:\Documents and SettingsiStandard), sladintPlugins [
Opens a WlndOW that ShOWS all the c&éi.og.i.jmwser S — SSOE st ’CaJ . t.
. . - | phemeris Calculator
installed plug_lns' The “Download [atelog creptionie Zuthor:  Jerome Berthier [IMCCEJOBSPM{CNRS]

[Calurn creation

button shows the available plug- | ossay iosecrafomacubenvos.., | Yo 1.2 2008

[ES0 D551 thumbnail image loader GRS

1ns on the OfflClal £ dadln Slte. |Graphical overlay creation s e g R e MR
Irmage 90° rotation |This plugin allows the computation of the i
Image calibration shift celestial coordinates and the apparent physical

Image creation with a calibration
Image dump & reverse

Mouse Tracking 2

Spectrum extraction from a cube

The plug-ins must be installed in | stk scomin

aspect of the solar system objects (530) . The
results are displayed as warks in a dedicated
stack which show the position of the 2330 on the
celestial sphere (positional ephemeris) or as a

‘#-match prabability FITS image which show the simulated aspect of
compﬂed form (.class or .jar), in g:rdt;re photometry the 330 as seen from the chserver.
the “aladin/Plugins” directory in |uwe , 9l
your home area (SHOMEon Unix, E”'” s gt
\document and [ State: e
Windows). After downloading, it Dowrlosd.. | [ Upload.. | [ tocalsdd... | [ Remove.. | [ Woraifo. | [ chse ]
is necessary to click the “Re-load”
button.
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Writing Aladin plug-ins

Writing plug-ins requires a reasonable understanding of the Java language. It involved
extending the “AladinPlugin” object class in order to access the methods required for
manipulation of the stack, and handling of images and catalogues.

The documentation for creating plug-ins is available http://aladin.u-
strasbg.fr/java/FAQ.htx#plugins. There are a lots of tutorial plug-ins examples for
helping you to start.

7.4 Interactions IDL / Aladin

IDL (Interactive Data Language) is a language and environment which is often used for
image processing, with a significant astronomer user community. An set of IDL
procedures (.pro files) which allow the use of Aladin with the IDL environment are
available at http://aladin.u-strasbg.fr/java/idl aladin interface.tar.gz . These allow the
use and exchange of images, tables, colour tables, etc. between Aladin and IDL.

For more information on the use of Aladin libraries for IDL see - : http://aladin.u-
strasbg.fr/java/FAQ.htx#IDL.

8 Using Aladin

The Aladin software has evolved for more than 10 years. a wealth of practical
information can be found in the FAQ http://aladin.u-strasbg.fr/java/FAQ.htx. This
document is continually updated as new functions are added. There are also numerous
tutorials and practical examples on-line, and is a good resource for students.
(http://aladin.u-strasbg.fr/tutorials/aladin.gml).

The following sections present some notes on the various uses of Aladin. For more
information please refer to the FAQ mentioned above.

8.1 User profiles

Aladin provides a large number of options and functions for manipulating images and
catalogues with a relatively complex graphical interface. It is possible to change the
interface to accommodate the needs of users who may have different needs, and to
provide a simpler interface (if desired) for first time users. Two alternate “profiles” are
provided: “undergraduate” and “preview”.

The starting profile is defined via the user preferences (see 5.14).
Profile

Specify bhe Aladin running mode, In "undergraduyate” profile, For simplving
the usage some data and advanced Features are hidder,
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It is also possible to use the

8.2Supported data types

[1

‘~outreach”

command line parameter, respectively “-
preview ” when you start Aladin in a console. In these cases, a student cannot change
the profile view the “user preferences”

Most of data types used in astronomy, either for images or catalogues, or meta-data are
supporting by Aladin. The usual compression methods are also supported.

Format Data type

FITS Image [+ WCS]
Coloured image

JPEG [+WCS]

GIF Coloured image

PNG Coloured image
Compressed image

HCOMP FITS

FITS- RGB Image [+WCS]

FITS-CUBE Image cube [+WCS]
Compressed image

FITS-RICE FITS

ASTRORES catalogue

VOTABLE catalogue

FITS-ST catalogue

FITS-SB catalogue

CSV & TSV catalogue

BSV catalogue

SEXTRACTOR catalogue

MFITS Mixing data types

AJ Aladin stack

AJS Aladin script

FOV Field of view

IDHA Image list

SIA Image list [+WCS]

SSA Spectra list

' With 1 Gigabyte RAM

Aladin

£ [T

[l

logo
A3

DEBB BB B B BBEEsS

=
[y

E==

[

1t FTa
Fi5

o

i+l kel
—%m

it ke

—%m

Comments
No size limit

< 100 Megapixels'

Only available on FITS image

<1024x512X512
Only available on FITS image

VOTable precursor (for
compatibility)

IVOA standard fully supported
(base64,FITS...)

<1 million sources

ASCII FITS table

<1 million sources

FITS binary table

<1 million sources
“Character separated value”
<1 million sources

“Blank separated value”

<1 million sources
S-Extractor default format

FITS multiples extensions
Stack backup

Script command file
Instrument field of view (IVOA
note)

SIA like, (supported for
compatibility)

IVOA standard

(< 10 000 lines)
IVOAStandard

(< 10 000 lines)
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GZIP Compression Can be used with any other
formats

Aladin recognizes automatically the data type by analyzing the data content. The file

name extension or the “Content-type” definition for an http stream is not required.

Exception : the AJS format (Aladin script) is an exception of this rule. In case of
ambiguity, Aladin will look for an “.agjs” file name extension and/or on this first line
comment “#AJS”.

8.3FITS standard and astrometrical calibration

About astrometrical calibration, Aladin follows the official standard FITS: the first
bottom left pixel has the coordinates (1,1) and the corresponding celestial position is
centered is the middle of this pixel. Concretely, the coordinates for the first pixel are

(0.5,0.5).

Note : IDL does not follow the official FITS standard. It considers (0,0) as the
coordinates of the first pixel.

Aladin recognizes several calibration methods: classical WCS keywords, old DSS1
standard. It supports most of usual projections.

8.4Performances and technical constraints

The Aladin development tried to answer these two points:
1. Provide the best compatibility with the existing hardware and Operating Systems,
2. Provide the best performances in this context.

For answering these two constraints, Aladin has been developed in Java language. The
Java software required a “java runtime environment” installed on the user machine. It is
generally the case for most of Operating Systems. However it is possible to install one
from this address: http://www.java.com/download. It is free and easy.

In the bottom right corner of the main Aladin window some figures are indicating the
current memory usage. The tooltip appearing by moving the mouse over these numbers
provides more details, and notably the maximum memory reserved for Aladin. This limit
can be increased, but only before launching Aladin. For this, have a look in the relevant
FAQ section: (http://aladin.u-strasbg.fr/java/FAQ.htx#huge).

[133 selected sources, 1036 sources, S plans, 1 view, 10Mo used J1016ME available |

8.4.1Image management

Aladin is able to manage any size of image. Following your hardware configuration and
the memory reserved for the java run time machine, Aladin will choose the best strategy
amongst these three modes:

% For images having a few megabytes, the image is totally loaded in memory;
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% For images having a few hundred megabytes, Aladin will use some space on disk for
temporary full pixel value storage. The impact on the fluidity is not really sensible;

% For several gigabyte images, Aladin will deploy a strategy in two steps: a first low
resolution but fast display for the whole image, and when the user zooms on a
enough small area, a second full resolution display but requiring to load from disk all
concerned pixels. This strategy in two steps has some constraints: time required for
loading full pixels for each concerned areas, but allows one to manage any image
size.

8.4.2 Catalogue management

Aladin is always fully loading catalogues in memory. One source takes approximately
300 byte space. It means that you can load approximately 1.5 million sources with a 1
Gigabyte RAM machine. In practice, this limit is rather around 1 million sources for
sharing a part of RAM with other applications.
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Short keys

View

Tools

Zoom in

Zoom out

Pan

Next image

1 view

2 views

4 vViews

9 views

16 views

One view per image
Scale match
Scale/rotation match
Full screen

Preview mode

Print
Magn.glass
Coordinate grid
Overlay info
Target arrrow
Distance tool

Planes

Properties
FITS header

Sources

Select all sources
Unselect
Search

Windows

Open a local file

Load an Aladin image
Pixel controller

Save window

History window
Console

Close current window

Others

Delete the selection
Delete all

Help on script command

Quit

F8 or mouse wheel
F7 or mouse wheel
Alt+Z

Tab

F1

Ctrl+P
Ctrl+G
Alt+G
Alt+O
Alt+T
Alt+D

Alt+Enter
Alt+H

Ctrl+A
Ctrl+U
Ctrl+F

Ctrl+O
Ctrl+I
Ctrl+M
Ctrl+S
Ctrl+H
F5

ESC

Del
Maj+Del
Ctrl+F5
Ctrl+wW
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NGC 1313, NGC 1808, NGC 2203, NGC 2359,
NGC 2442, NGC 4438, NGC 6070, NGC 253,
Orion nebulea, RCW 38, Hercules cluster, M1,
Mi6, M65, M83, M96.
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