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IRSA Viewer: Overview

The IRSA Viewer allows image visualization and catalog overlays, from off your local disk, the web, and/or
other IRSA services.

You can initiate IRSA Viewer by loading the tool directly from the IRSA Viewer button on the front page, or
by clicking on a link that says "to IRSA Viewer", or by clicking on a link in a list of search results that looks

like this: ﬂ . If you have loaded the tool directly, the first time you see the IRSA Viewer, it does not have
an image pre-loaded; if you have clicked a link or icon to launch it, the first time you see the IRSA Viewer, it

already has an image loaded.

Besides the online help (also available as a PDF), note that there are also video tutorials, including quick start
and longer AAS-demo-style overviews, available at the IRSA YouTube channel . Also see the IRSA Viewer
playlists (one of which collects all the IRSA Viewer tutorials together), as well as the playlist of tutorials
relevant for more than one archive.

Contents of page/chapter:

+Terminology

+Tools Overview

+Side Menu and Adding to the Tabs Menu
+Side Menu and Layout/Appearance
+User Login

+Getting More Help

Terminology

The words in rectangles across the top are 'tabs.'

» Results lImages Catalogs Upload

and you can add or remove tabs from
this top level.

This icon in the upper left = pulls open a "drawer" from the left hand side which enables you to add or
remove tabs from this top level (see below). It also can allow you to change the layout or appearance (dark or

light mode) (see below).

When you have things loaded into IRSA Viewer, your browser window is divided into "panes", like "window
panes." The contents of the panes depends on what you are doing with the tool, but could include an image
pane, a catalog pane, and/or a plot pane. You can expand any of the window panes by clicking on the expand

icon:

Each of the three main kinds of 'panes' in the display has its own toolbox in its upper right corner which
operates on things in that pane, and the basic functionality for each of these panes is covered elsewhere in this
document:

IRSA Viewer: Overview
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¢ The Tables section covers (among other things) the tables toolbox
VRO £~
¢ The Plots section covers (among other things) the plots toolbox

@ X QiR OY &~

¢ The Visualization section covers (among other things) the images toolbox

3, .m;];’_}gﬂcnx

The idea behind "pinning" is that you can retain a given item (a plot or table or image) within the tool.
"Pinning" just means "hold on to this item within this tool." It doesn't mean "save this plot (or image or table) to
disk", nor does it mean "download the data behind this"; it means "retain this item in this tool for now."

Tools Overview

There is a chapter on images in general, and then a separate chapter on the myriad visualization tools available
for manipulating images.

There is a chapter on tables in general, and then separate chapters on both catalogs from IRSA and plots you
can make from catalogs. You can also use VO services to conduct more complicated searches, including

searches of other archives.

The images, catalogs, and plots are all interlinked such that clicking on one point in the plot highlights the same
point in the catalog and the image.

Spectra are a special case of data that use images, plots, and tables, so there is a special chapter on just spectra.

Downloading data has its own page.

The Time Series Tool is somewhat of a separate tool within IRSA Viewer, but its documentation lives here,
within IRSA Viewer.

Side Menu and Adding to the Tabs Menu

Thisicon ~  in the upper left pulls open a "drawer" from the left hand side; the top of it looks like this:

The highlighted bar ("Results" in this example) is the
tab you have in the foreground on your main window.

You can use this side menu to add (or remove) blue
tabs from the top of your IRSA Viewer interface. By
default, Results, Images, Catalogs, and Upload are
shown.

Images and Catalogs search IRSA holdings; if you
want to search more IRSA data using different tabs,
add the "Data Collections" or "VO TAP" tabs.

IRSA Viewer: Overview 5
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If you want to search other archives, add one of the
"L% IRSA Viewer #* | tabs under "External archive search tabs": NED
IRSA Vet Objects, Multi-archive VO TAP (that is, a general
] TAP search), Multi-archive VO Cone Search, or a

Tab Selection CADC VO ObsCore.

~ Results Click on the "Hide Tab" button to remove that

_ corresponding tab.

Upload Hide Tab
IRSA search tabs

Images Hide Tab

Catalogs Hide Tab

Data Collecticns

VO TAP

External archive search tabs

MNED Objects
Mutti-archive VO TAP
Mutti-archive VO Cone Search

CADC VO ObsCore

Side Menu and Layout/Appearance

This icon ~  in the upper left pulls open a "drawer" from the left hand side; the bottom of it looks like this:
Results Layout ~
Coverage Charts
images “
Tables
Appearance ~
Theme Systern

The first part of this is only available once you have some results shown in the tool. It controls how your results
are displayed. By default, it looks like the stylized sketch as shown, with coverage and images on the upper left,
charts (plots) in the upper right, and tables on the bottom. You have many more choices, though:

IRSA Viewer: Overview 6
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Coverage Charts
images
Tables
Images Loverage
Charts
Tables
Caoverage Charts
Images
Images Coverage
Charts
Takles Coverage
Images
Charts
Coverage Tabies
Images
Charts

From this menu, you can control the layout of your Results tab -- the relative placement of your images, plots
(charts), and tables. The darker one (the top one in this example) is the currently selected one.

The bottom of the side menu controls the appearance of the tool in your browser -- do you want it to run as light
mode, dark mode, or respect whatever preferences you have set on your system? Try out the different modes;
you may have a preference!

User Login

In the far upper right, there is a link to log in. IRSA Viewer can remember you when you return. See the user
registration section for more information.

Getting More Help

The "Help" icon leads you into this online help. There are also context-sensitive help markers throughout

the tools (). You can also download a PDF version of this manual; look at the top left of the help window.

IRSA Viewer: Overview 7



IRSAViewer Help

(The PDF may be easier to search than the web pages; use your PDF reader's search function.)
You can submit questions to the IRSA Help Desk 7.

A set of frequently asked questions (FAQs) about IRSA Viewer is here.

The IRSA YouTube channel 4 has lots of short videos about IRSA tools.

Found a bug? The known bugs and issues in this version of the IRSA Viewer are listed here . If you think
you have found a bug, before reporting it, please check this list, and read this online IRSA Viewer help. It may
be a "feature" we already know about. If you have found a new, real bug, then please do contact us via the IRSA
Help Desk . Please include your operating system version and your browser software and version. If you can,
please also include any specific error message you may have gotten. (NB: In our testing, copying shortcuts
worked on Windows and Linux; the command-C did not always work on Macs, but selecting and clicking the
right mouse button often did when command-C did not.)

IRSA Viewer: Overview 8
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IRSA Viewer: Quick Start for the Impatient

Yep, IRSA Viewer (and all its subsidiary tools: Time Series Tool, Data Collection Explorer, Catalog Search
Tool, Data Discovery, IRTF, and Atlas) sure do look different now! We are very excited about this new look
and feel for our tools. All of the same functionality is still here, with some new features too. We will be
continuing to update the user experience (UX) to continue to make it easier to use our tools.

This chapter is aimed at people who have been familiar with the "old style" IRSA Viewer, but could also give
new users a jump start on using the tool.

Contents of page/chapter:

+You Did What Now?: Navigation Philosophy
+Basic Searching

+Basic Results

+Side Menu: Adding Tabs

+Side Menu: Layout and Appearance

+New Searching Options

+New Catalog Features

+Questions, Feedback. Bugs

You Did What Now?: Navigation Philosophy

~2 Results Images Catalogs Upload
The blue tabs across the top:
are the main way to navigate through searches and results. Any searches you do will be from a blue tab, and all
the results go into the results tab.

By default, you have tabs that read Results, Images, Catalogs, and Upload -- Images and Catalogs are both
where you go to search IRSA images and catalogs, respectively.

Upload allows you to upload truly a stunningly wide variety of files -- images, catalogs, spectra, MOCs, and
more. (This capability used to be buried in the old "catalogs" tab.)

Note that very few of these search options have a 'cancel' anymore -- these blue tabs persist in all views, so to
cancel anything, just go to another tab. Example: I'm viewing "Results", I think I'd like a new image, I go to
"Images", then think better of it. I can't 'cancel’ or use the 'back’ button on the browser; I just go click on
"Results" to return to where I was before. This may cause a bit of adjustment!

When you add more kinds of searches (see below), you add new blue tabs.

The Background Monitor and the help pages are still accessible from links in the upper right of the page, as they
were before, but they no longer look just like these main blue tabs.

IRSA Viewer: Quick Start 9
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Basic Searching
Searching IRSA images and catalogs are very, very similar to what they were before.
The Images tab drops you into what used to be the IRSA Viewer start screen, where you can search for FITS or
HiPS images. The coverage image may be more prominent than you remember it being -- it was there before,
but it may be more obvious now than it was before. The coverage image is basically a way for it (and you) to

keep track of where you are working on the sky.

The Catalogs tab drops you into what used to be the "search IRSA catalogs" tab. This just searches catalogs
held here at IRSA, such as 2MASS, IRAS, WISE, etc.

Basic Results

After doing an image and/or catalog search (and/or uploading images and/or catalogs), you have a screen that
looks similar to the old IRSA Viewer interface.
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From here, you can interact with the images, just like you could before, and interact with the tables and plots,
just like you could before. "Pinning" is still a concept in use here -- that just means "hold onto this item within
this tool". It doesn't mean "save to disk" (ours or yours), nor does it mean "download the data behind this"; it
means "retain this item in this tool for now." You can pin images, tables, or plots, depending on the context. If
you upload or extract spectra, then you can interact with them, just like you could before (though the newest
features we have added are to the spectral capabilities!).
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Downloading data works the same as it did before.

Side Menu: Adding Tabs

Now for the new stuff!

This icon ~  in the upper left pulls open a "drawer" from the left hand side.

You can use this side menu to add, or remove, or even just navigate among the blue tabs from the top of your
IRSA Viewer interface. If you want to search more IRSA data using different tabs, add the "Data Collections"
or "VO TAP" tabs. If you want to search other archives, add one of the tabs under "External archive search
tabs." If you have too many tabs, click on the "Hide Tab" button to remove that corresponding tab.

Side Menu: Layout and Appearance
Yes, the oft-requested "Dark Mode" is finally here!!

The bottom of the side menu controls the appearance of the tool in your browser -- you can set it to run as light
mode, dark mode, or respect whatever preferences you have set on your system.

The "Layout" portion of the side menu controls how the results tab displays the images, tables, and charts
(plots). It gives you a stylized cartoon layout to pick from. (This control used to be in the upper right and was
previously described tersely only in words, which may have been confusing.)

New Searching Options

OK, maybe not so much "new searching options" as "new ways of presenting some of the search options we had
before, but maybe they were a little too buried or esoteric before."

"Data Collections" is a tab that works just like our Data Collection Explorer [, which is (and was) a separate
tool, but you can now also get results from that kind of a search right away into IRSA Viewer.

"VO TAP" is a TAP search that is limited to just IRSA services. (We had this before, too.)
NED Obijects is a search of NED. (We had this before, too.)

Multi-archive VO TAP is, a general TAP search, which we had before but it was somewhat hidden. People
complained, we heard you, and now this is back and more clearly accessible. You can use your own URL here,
t0o.

Multi-archive VO Cone Search, which uses SCS. (We had this before; an oldie but a goodie.)

Finally, we now have something that is quite explicitly an VO ObsCore search, and it is limited to being just an
ObsCore search, using CADC. Previously, to do this kind of a search, you had to go to the "Catalogs" tab, and it
was confusing to be able to retrieve images, spectra, catalogs, and even services from a so-called 'catalog'
search. So, now the ObsCore search is called out on its own as a separate entity, and the results of this search
(by design) look an awful lot like a DCE search result page.

IRSA Viewer: Quick Start 11
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New Catalog Features
The newest, most prominent features to make an appearance in this tool all have to do with catalogs.

Parquet format
Parquet file format (@ is a highly efficient, compressed, column-oriented format for tabular data that has
been adopted by many recent wide area survey projects. It can enable faster searching for large tables.
There are packages in astropy that handle parquet files. And now this tool can both read and write
Parquet format!

Color swatches
If you have more than one catalog loaded, sometimes it is hard to remember which color in the image
overlay corresponds to which catalog. Now, there is a little color swatch in the catalog header:

B WISE-allwise_p3as_psd {Poly... = ZMASS-fp_psc {Polygon) ® Gaia-gaia_dr3_source (Polygon) =

See this section for more details.

Hierarchical catalogs
It used to be the case that if you had >5000 sources, then the tool only seemed to be plotting all of the
sources on the image(s); it really was only plotting a fraction of the sources. Now, it really is plotting all
of the sources, but if there are >1000 sources, the tool will bin up the catalogs. In summary, the sky is
broken up into sections, and the tool will show symbols with a number indicating the number of sources
in that region. As you zoom in closer and closer, the tool will adjust those bins to smaller and smaller
cells until it shows you individual sources. Go here for more information!

Questions, Feedback, Bugs

If you have questions, feedback, or bugs, please contact us via the IRSA Help Desk . If a bug, please include
your operating system version, your browser software and version, instructions on how to reproduce it, and any
specific error message you may have gotten.

IRSA Viewer: Quick Start 12
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IRSA Viewer: Upload

You can upload images and tables and even other kinds of files (like ds9 region files and MOC files!) to IRSA
Viewer.

Contents of page/chapter:
+Introduction
+File Location

+Catalogs
+Region Files
+Images

+Spectra
+MOC Files

+Data Link Files
+UWS Job Files

Introduction

~ Results Catalogs Images Upload .
The "Upload" tab is one of the tabs that

can appear on the top of the screen.

‘When you click on that tab, you get this:

ABOUT HOLDINGS DATAACCESS HELP

= ey #7 Results  Images  Catalogs  Upload Background Monitor

® Upload file Upload from URL Upload from workspace

Chouose a file or drag & drop a file here

You can load any of the following types of files:

o Custom catalog or table in [PAC, CSV, TSV, VOTABLE, Parquet, or FITS table format

o A ds3 region file

o Images in FITS format, including muiti-extension FITS files with images, tables, or a mixture of both
o A Multi-Order Coverage Map {MOC) in FITS format

o A Data Link Table file

o A UWS job file

Drag & drop your files here

®

IRSA Viewer: Upload 13
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File Location

The file that you are uploading can come from your own disk, the web (type or paste in the URL), or from the
IRSA Workspace [A. (Note that you need to be logged in to use the Workspace.)

Tips and Troubleshooting

¢ If you have multiple HDUs in your file, you can load a plane, and then come back to the the "Uploads"
tab to pick another HDU without having to upload it again. Or, you can load all of them at once.

Catalogs

You may upload a file from disk (you can use the system browser to identify the file, or drag-and-drop them
into this window), from the web via a URL, or from the IRSA Workspace .

The file can be in any of a number of formats, which we now briefly describe.

IPAC table format (*.tbl)
IPAC table format (4 is plain text with a particular formatting. IRSA has a table reformatting and
validation service [ which may be helpful, or you can download just about any catalog you find
through IRSA, and mimic that format.

If you want it recognized as a catalog, your table file MUST have RA and Dec values, and unless it is
specified, it assumes J2000. (See also "tips and troubleshooting”, below.)

You can add a "SYMBOL" parameter to change the shape (X, SQUARE, CROSS, EMP_CROSS,
DIAMOND, DOT) of catalog marks, e.g.:

\SYMBOL = X

You can add a "DEFAULT_COLOR" parameter to assign a CSS color name or a HEX value to catalog
marks, e.g., either of these two:

\DEFAULT_COLOR
\DEFAULT_COLOR

= lightcyan

= #00FF00
You can find the CSS color code or the CSS color HEX values [ online.

Comma-separated values (CSV) format (*.csv)
CSV format is often accepted by spreadsheet programs, and most spreadsheet programs can output
CSV. It is plain text, with values for each column separated by commas.

Tab-separated values (TSV) format (*.tsv)
TSV format is sometimes accepted (or generated) by spreadsheet programs, and sometimes in tabular
data downloaded from journal articles from the 90s. It is plain text, with values for each column
separated by tab characters.

VOTable (*.vot)
Virtual Observatory (VO) tables are a special case of XML tables. (All VO Tables are XML but not all
XML are VO Tables.) It is a format developed by the International Virtual Observatory Alliance (more
information here ). XML tables initially look to the human eye like it might be HTML, but they are
easier to parse with code. There are packages in astropy that handle VO Tables.

Parquet (*.parquet)
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Parquet file format (@ is a highly efficient, compressed, column-oriented format for tabular data that has
been adopted by many recent wide area survey projects. It can enable faster searching for large tables.
There are packages in astropy that handle parquet files.

FITS files (*.fits)
FITS tables can be loaded into this tool. Note that this tool is flexible enough to handle multiple header
data units (HDUs), so that you can upload a FITS file that has both images and tables. You can specify
which HDU you would like to load, and if you choose more than one image, it will give you a choice of
loading them into individual frames or all into one frame. For more information on loading images this
way, see below; there is another chapter entirely on images in this tool in general.

Nearly every file you load will result in a preview of the file you have uploaded. Here are some example
previews of catalog uploads:

Uploading a CSV file:

@ Upload file Upload from URL Upload from workspace

Replace File  ngc1333bigeatalog.csv  or drag & drop another file

name type unit desc
Table: CSVFormat (68 cols x 6882 rows)
MName null
ra nuii
Format: CSV  Size: 3.7M  ngc1333bigcatalog.csv s dis
1J null
No other detail about this file Jmag null
Jmerr nuif
H nuli
Hmag null
Hmerr nuii
1K null
Kmag nuil
Kmerr nuli
i1 null
ilmag null
Nmerr nulf
li2 nuil
i2mag null
iZmerr null
i3 null
i3mag null
i3merr nuil
lid null
idmag nuil
idmerr nuli
Im1 null
mimag null
mimerr null
m2mag nuli
m2merr null
SpTy null
r_SpTy nuli
Teff null
alphai nuif

Uploading an IPAC table file:
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@ Upload file

Replace File

Table: IPAC Table (28 cols x 320 rows)

Format: IPACTABLE Size: 152K

No other detail about this file

Uploading an xml file:

IRSA Viewer: Upload

wilkingcatalog.tbl

IRSAViewer Help

Upload from URL Upload from workspace

wilkingcatalog.tbl or drag & drop another file

Table Meta
narme type unit desc

ra doubl:
dec doubi
JMAG doubl
JMERR doubi
HMAG doubl
HMERR doubi
KMAG doubl
KMERR doubi

TMQUAL char
SR49 NUM  char
WSBB7 NUM | char
VSSG75_NUM char
GY92_NUM  char
WMROS_NUM char
ISC_NUM char
ALLEM_NUM char
OTHER_NUM char
XRAY1_NUM char
XRAYZ_NUM char
SPTYOPT char
SPTYOPTSRC char
SPTYIR char
SPTYIRSRC  char
MEMBNOTES char
BINFLAG char

BINSRC char
EMBEDDED  int
BD int

16
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® Upload file Upload from URL Upload from workspace
ReplaceFile  multiTables_Ned.xml or drag & drop another file SLEh L
Format: VO_TABLE Size: 9.5M multiTables_Ned.xml Parts: 826
index Type Description Table Meta -
Y
: : . o f = Table Params v
0 Table Main Information Table for MED objects within 1.000 arcmin of obje
1|Table Table of all names in NED for MESSIER 031 (2 cols x 49 rows) name type = unit
2 Table Table of Position Data in NED for MESSIER 031 (35 cols x 1 rows)
3 Table Table of Derived Values in NED for MESSIER 031 {97 cols x 1 rows) Mo, int A sequentizl object number
4 Table Table of Basic Data in NED for MESSIER 031 {30 cols x 1 rows) Ohject Name char MED preferred name for the
5 Table Table of External Links for the MESSIER 037 (2 cols x 23 rows) RAldeg) double degress Right Ascension in degrees |
£ Table Table of ail names in NED for MESSIER 037* (2 cois x Trows) DEC(deg) double degrees Declination in degrees (Equ:
7 Table Table of Position Data in NED for MESSIER 031#% (35 cols ¥ 1 rows) Type char MED's Preferred Object Typ:
# Table Table of Derived Values in NED for MESSIER 031% {91 cols # 1 rows) Velocity double kmfsec Velocity in kimfsec, based o
4 Table Table of Basic Data in NED for MESSIER 0371* {30 cols x 1 rows) Redshift daouble Heliocentric radshift for the
10 Table Table of External Links for the MESSIER 031* (3 cols x 12 rows) Redshift Flag char Guality flag for known helio
11| Tabie Table of all names in NED for SSTSLZ J004244.42+411608.3 (2 cof Magnitude and Filter  char MED's Basic Data magnitud :
12| Table Table of Position Data in NED for SSTSLZ J004244.42+411608.3 (2 Distance (arcrmin) double arcmin | Distance of the source from
13 Tabie Table of Derived Values in NED for SSTSLZ J004244.42+411608.3 References int Mumber of literature referer
14 Tabie Table of Basic Data in NED for SSTSL2 JO04244.42+411608.3 (30 4 Motes int Mumber of cataiog notes in |
15| Table Tabile of External Links for the S5TSL2 J004244.42+411608.3 (3 e Photomeatry Points int Mumber of photometric dat
16| Table Table of all names in NED for MESSIER 031 N2004-09b {2 cols x 7 Positions int Mumber of position data po |
17 Table Table of Position Data in NED for MESSIER 031 N2004-09b (35 col: Redshift Points int Mumber of redshift data po
18 Table Table of Derived Values in NED for MESSIER 031 N2004-09 (91 cc Diameter Points int Mumber of diameter data po
19| Table Table of Basic Data in NED for MESSIER 031 N2004-09b (30 cals x Associations itit Mumber of NED association:
20 Table Table of External Links for the MESSIER 031 NZ0D4-09b {3 cols x 1
21| Tabile Table of all names in NED for CXO JO04244.3+411607 (2 cols x 1rg
22 Table Table of Position Data in NED for CXO JO04244.3+411607 {35 cols
23 Table Table of Derived Values in NED for CXG J004244.3+411607 (91 col
24 Table Table of Basic Data in NED for CXO JO04244.3+411607 (30 cols x 1
25 Table Table of External Links for the CXO J0O04244.3+411607 (3 cols x 12
26 Table Table of all names in NED for CXO J004244.4+411607 (2 cols x 11

Attempt to interpret tables as spectra

Laad Tahle @

The tables are then shown and, if catalogs, interacted with in the same way as the other catalogs described here.

Tips and Troubleshooting

¢ If you would like to have your catalog overlaid on an image, it needs to have RA and Dec columns. If
the tool doesn't seem to recognize your RA and Dec columns, check your formatting, or try headers of
"ra" instead of "RA" and "dec" instead of "DEC" or "Dec". If you have columns like "_RA2000" and
"_DE2000", it's going to be confused.

¢ Unless specified, the tool assumes any coordinates you give it are J2000.

e If there are no discernible positions in the uploaded file, it will still let you plot columns from the file
after you've loaded it; it just can't overlay things on images in that case.

Region Files
DS9 (A is a popular program for visualizing FITS files. It uses a file format for storing image overlays called

region files. IRSA Viewer can write and read DS9 region files. Usually, you would read regions files from the
image toolbar, but you can also upload region files via this upload tab.
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If you upload a region file here, the tool will just assume that you meant to upload it via the image toolbar and
overlay it on your image(s). If you don't have an image loaded, it will warn you.

Tips and Troubleshooting

¢ If you want to overlay sources from a catalog, it is generally better to actually create a catalog (as
above) and upload/overlay that, rather than a region file; you have more flexibility with what you can
do, how you can interact with a catalog, than you can with a region file.

Images

You can upload single- or multi-plane FITS files into the tool, as well as multi-HDU FITS files. Again, it will
give you a preview of what it thinks you are uploading. For multi-plane or multi-HDU files, you can select what
portion(s) to upload.

Uploading a simple FITS file:
®) Upload file Upload from URL Upload from workspace

Replace File image_SEIP-IRAC1.fits or drag & drop another file

Image: {835 x 834)

Format: FITS Size: 3.7M image_SEIP-IRACTfits

Mo other detail about this file

Uploading a FITS file with many image extensions, with just one selected:

@ Upload file Upioad from URL Upload from workspace
ReplaceFile  mips_IER_7735552_ier600_A24._P24 10s.cal fits or drag & drop another file  ©° 71
Format: FITS Size: 28.3M mips_IER_7 A24_P2410s.calfits Extensions: 62
index  Type Description # key vaiue

0 HeaderOnly 0 XTENSION IMAGE

1 Image (cube 128 x 128 x 7) 1 BITPIX -32
2 Image (cube 128 x 128 x 7) 2 NAXIS 3
3 Image (cube 128 x 128 x 7) 3 NAXIS1 128
4 Image (cube 128 x 128 x 7) 4 NAXIS2 128
5 Image (cube 128 x 128 x 7) 5 NAXIS3 7
6 Image (cube 128 x 128 x 7) 6 PCOUNT o
7 Image (cube 128 x 128 x 7) 7 GCOUNT 1
8 Image (cube 128 x 128 x 7) 8 COMMENT
9 Image {cube 128 x 128 x 7) 9 COMMENT
10 Image (cube 128 x 128 x 7) 10 COMMENT
11 Image (cube 128 x 128 x 7) 11 COMMENT
12 Image (cube 128 x 128 x 7) 12 COMMENT
13 Image (cube 128 x 128 x 7) 13 ORIGIN SIRTF Science Center
14 Image (cube 128 x 128 x 7) 14 CREATOR 5850
15 Image (cube 128 x 128 x 7) 15 FILETYPE Raw input image with translated tele
16 Image (cube 128 x 128 x 7) 16 TELESCOP SIRTF
17 Image (cube 128 x 128 x 7) 17 INSTRUME MIPS
18 Image {cube 128 x 128 x 7) 18 CHNLNUM 1
19 Image (cube 128 x 128 x 7) 19 AOT_TYPE MIPS
20 Image (cube 128 x 128 x 7) 20 AORLABEL mips_ier600.0.010_rev
21 Image (cube 128 x 128 x 7) 21 REQTYPE ER
22/Image (cube 128 x 128 x 7) 22 EXPTYPE pht
23 Image (cube 128 x 128 x 7) 23/FoviD s9
24 Image (cube 128 x 128 x 7) 24/ FOVNAME MIPS_24um_smali_FOV1
25 Image (cube 128 x 128 x 7) 25 PRIMEARR 1
26 Image (cube 128 x 128 x 7) 26 RDOUTMOD SUR
27 Image (cube 128 x 128 x 7) 27,

0

Uploading a FITS file with mixed extensions, with just one image plane selected:
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@ Upload file Upload from URL Upload from workspace
Replace File  image_HHLI-PACS70.fits or drag & drop another file Clear Fiie
Format: FITS Size: 2.4M image_HHLI ts Extensions: 8
Index  Type Description # key value
v
0 HeaderOnly 0 XTENSION IMAGE
1 image image (313 x 313) 1 BITPIX -64
coverage (313 x 313) 2 NAXIS 2
stDev (313 x 313) 3 NAXIST 313
ly History 4/NAXIS2 313
HistoryScript (1 cols x &1 rows) 5/PCOUNT o
HistoryTasks {. rows) i 1
7 Table HistoryParameters (10 cols x 507 rows| OGIP 1.0
8 COMMENT
9 COMMENT
10 COMMENT
11 COMMENT
12
13
1
15 EXTNAME image
16/ CLASS._ herschelia dataset ArrayDataset
17|INFO__ mage
18 DATA herschel.ia.numeric.Double2d
|aTTY__ Jyjpixe!
20 BUNIT Jy/pixe!
21
22
23
24
25/CUNITY deg
26 CUNIT2 deg
27|CDELT1 -0.0004444444444444

°

Uploading a multi-HDU FITS file containing a mixture of tables and images. (Note that in this case, all planes
are selected and the lower left gives a choice for loading all the images into one window or one extension per
window. Note also that it has the option of attempting to interpret tables as spectra.)

@ Upload file Upioad from URL Upload from workspace
2 Mk her file  Clear Fi

ReplaceFile  FIFI-LS - FO380_FI_IFS_71001302_BLU_WGR_1000... or drag & drop another fie <7
Format: FITS  Size: 96K  FIFI-LS - FO380_Fi_IFS_71001302_BLU_WGR_100079-1 fits  Extensions: 10
index Type Description # key value
Y
0 HeaderOnly 0 XTENSION IMAGE ex
& 1 Image FLUX {42 x 25) 18ITPIX -64 bit
L] 9
2 Image ERROR (42 x 25} 2 NAXIS a nu
3 Image UNCORREC LUX (42 x 25) 3 NAXIS1 42
4 Image UNCORI )_ERROR {42 = 25} 4 NAXISZ 25
5 Table WAVELENGTH (42 x 1) 5 PCOUNT 0
6 Table X (25 x 1) 6 GCOUNT 1
7 Tabie Y {25 x 1) 7 EXTNAME FLUX
& Table TRANSMISSION (42 x 1) 8 END
9 Tabie RESPONSE (42 x 1)

Lo

) Allimages in one window  One extension image per window

Attempt to interpret tables as spectra

Load 4 Images and 5 Tables @

After you verify that the tool is reading your file correctly, and, if applicable, selected the HDU(s) you wish to
load, click "Load" to load the file into the tool.

The images are then shown and interacted with in the same way as the other images described here.

Spectra

You can upload tables and tell the tool to attempt to load them in and treat them as gpectra. Again, it will give
you a preview of what it thinks you are uploading.

Uploading an IPAC tbl file that is a spectrum included, asking the tool to interpret the table as a spectrum:
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® Upload file Upload from URL Upload from workspace

Clear File

ReplaceFile  SPITZER_S5_15737600_01_merge.tbl or drag & drop another file

Table: IPAC Table (5 cols x 366 rows)

Format: IPACTABLE  Size: 32K  SPITZER _merge.tbl

No other detail about this file

Attempt to interpret tables as spectra

°

Uploading a FITS file that has a spectrum included, asking the tool to interpret the table as a spectrum:

@ Upload file Upload from URL Upload from workspace

ReplaceFile  hst-spectrum-data-image.fits or drag & drop another file Clestrle
Format: FITS  Size: 115K  hst-spectrum-data-image.fits ~Extensions: 2
index Type Description # Key value
0 Image {2064 x 10) 0 SIMPLE aF FiTS STA?
1 Table ¥1c8030ht_cvt.clh.tab (19 cois x 10 rows) 1 BITI 32 FITS BITS
2 NUMBER
2064
10
T There ma!
1.0EC REAL = T/
832 PSIZE of ¢
STScI-STSDAS Fitsio vere
10 ATE 2004-03-19 Date FITS
11 FILENAME y1c8030ht_cvt.clh Original fi
12 MAX 4.478879E-15 Data max
3 MIN -1102016E-16 Data min |
14 ODATTYPE FLOATING Original d
Number g
DATA MIN
DATA MAY

KTTIME 491511961284916
6 LPKTTIME  49151.1961400657

25
26

Attempt to interpret tabies as spectra

o

The spectra are then shown and interacted with in the same way as the other spectra described here.

MOC Files

Multi-order coverage map (MOC) (A files tell you where data exist (or don't exist). You can upload these kinds
of files into this tool, and you can choose to view them as a table or as an overlay on HiPsS files.

You can also load a MOC file from the HiIPS/MOC menu once you have a HiPS image loaded.

A preview when uploading a MOC file :
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@ Upload file Upload from URL  Upioad from workspace

Replace File allwise_p3as_psr.moc.fits or drag & drop another file
Format: FITS  Size: 32.7M  allwise_p3as_psr.moc.fits Extensions: 2

This tabie is a MOC and can be overlaid on a HiPS Survey

Index  Type Description # key value comment
0 HeaderOnly 0 XTENSION BINTABLE bie extension
1 Table xtension (1 cols x 8295887 rows) 18ITRX 8
2 NAXIS 2
3 NAXIST

4 NAXIS2 829
5[PCOUNT 0
6/GCOUNT 1

11 PIXTYPE  HEALPI

® Load as MOC Overlay Load 25 Table

Load MOC

Clear File

Data Link Files

A DataLink [ is a protocol developed by the International Virtual Observatory Alliance to specify more
sophisticated linking of metadata and services to the data itself. You might use this kind of file to describe
linkages to light curves or a light curve service from a single-epoch catalog. These kinds of files can also be

loaded into this tool.

UWS Job Files

A Universal Worker Service (UWS) Pattern (1 is a protocol developed by the International Virtual Observatory
Alliance to manage asynchronous execution of jobs on a service. These kinds of files can also be loaded into

this tool.

IRSA Viewer: Upload
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IRSA Viewer: Images

IRSA Viewer enables loading images as well as extensive interacting with images. This chapter covers loading
images; visualization tools are covered in another chapter. IRSA Viewer can load images that are FITS [0 and
HiPS O formats. Any catalogs you have loaded are overlaid on the images; see visualization chapter for more
information.

Contents of page/chapter:

+Searching for and Loading Images
+Making 3-color Images

+HiPS Images: General Information
+Searching for HiPS Images
+Adding New Images

+Coverage Image

+Upper Left HiPS menus

Searching for and Loading Images

When you first start IRSA Viewer, depending on how you get into it, an image may be pre-loaded. If the image
is pre-loaded, you can start manipulating the image right away; see the Visualization section.

If the first screen you come to is an empty results page, then you need to decide what to load. To search for
images, click on "images" at the top to begin an image search:

-~ Results Catalogs Images Upload

If you do not have an image pre-loaded, the default start position is in the position search for images. It is
assuming by default that you want to load a FITS image from IRSA services, though you can also load a FITS
image from disk or off another service on the web (see below). (Flexible image transport system. FITS [, files
are widely used in astronomy and are an easy way to store images.)

The search window looks like this:
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ABOUT  HOLDINGS = DATAACCESS  HELP

= RsAViewer A7 Results Images Catalogs Upload Background Monitor
1. Choose image Type @ View FITS Images Create 3-Color Composite View HiPS Images
2. Select Image Source ® Search Use my image URL ‘Workspace
3. Select Target mio1 Try NED then Simbad
mM1017 resolved by NED
210.80227, 5434895 Equ J2000 or 14h03mi2.54s, +54d20m56.2s Equ J2000
Cutout size (l2ave blank for full size)
500 arcseconds
Valid range between: 1" and 3600"
4, Select Data Set Filter By: none 2
Selection: none *
MISSION: ~ SEIP: Spitzer Enhanced Imaging Products () v
Spitzer {39) Abelli763 Data () v
WISE (4) C2D: From Molecular Cores to Planet-Forming Disks () v
Herschel (20)
IMASS (8) CLASH: Cluster Lensing And Supernova survey with Hubble (D v
IRAS (5) Cygnus-X: A Spitzer Legacy Survey of the Cygnus-X Complex () v
ZTF (Y
more DeepDrill: Spitzer Survey of Deep Drilling Fields () v

PROJECT TYPE:  ~ DUSTINGS: Dust in Nearby Galaxies with Spitzer (D) v

ELFLock: The Eureka Lawrence Berkeley National Laboratory (LBNL} Far-infrared Lockman Hole Map O v
compilation (9)

extragalactic (50) FEPS: The Formation and Evolution of Planetary Systems () v
gatactic {17} FIDEL: Far-Infrared Deep Extragalactic Legacy Survey (1) v
all-sky {16)
FLS: Spitzer First Look Survey (D) v
BAND: ~
Frontier: Frontier Fields () v
X-ray (1)
wig GLIMPSE: Galactic Legacy Infrared Midplane Survey Extraordinaire () v
otical (14) GOALS: Great Observatories All-skv LIRG Survey () v
1. Choose Image Type

First, you select which images you want to load: FITS images (individually), FITS images that you load
into a new three-color image (more on 3-color images below), or HiPS images 2 (more on HiPS below;
also see IVOA docs [ for more about what HiPS images are).

2. Select Image Source
Second, you select whether you want to pull an image from IRSA's archives ("Search"; see below),
your own disk ("Use my image"), elsewhere on the web ("URL"), or the IRSA Workspace 7
("Workspace"). Note that to use the Workspace (reading from or writing to it), you'll need to log in.

In the cases other than "Search", nearly all of the additional options below this line vanish because they
are no longer relevant. To select an image off of your local disk, select "Use my image", and then tell
it where to find the image on your local disk. To load an image from the web, pick the "URL" option
and enter the URL from which you want an image loaded. To load an image from the IRSA
Workspace, pick the "Workspace" option and find the file you want to load.

If you would like to load an image from IRSA's archives, select "Search" and go on to these subsequent
additional search parameters.

3. Select Target

Third, you select a target. You may enter a target name, and have either NED-then-Simbad or
Simbad-then-NED resolve the target name into coordinates. Alternatively, you may enter coordinates
directly. These coordinates can be in decimal degrees or in hh:mm:ss dd:mm:ss format, or
Jhhmmss+ddmmss format. By default, it assumes you are working in J2000 coordinates; you can also
specify galactic, ecliptic, or B1950 coordinates as follows:

0'46.53, -0.251 gal' means 46.53, -0.251 degrees in galactic coordinates

0'12.7, +4.3 ecl' means 12.7, +4.3 degrees in ecliptic coordinates

¢ '19h17m 11d58m b1950' means 19h17m 11d58m in B1950 coordinates
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¢ a source name like '1140320.67+542028.6' is parsed as 14h03m20.67s +54d20m28.6s.
¢ a source name like 'G102.0360+59.7715' is parsed as 102.0360 +59.7715 in galactic
coordinates
Examples are given below the text entry box before you start typing in the box.

As you are completing a valid coordinate entry, it echoes back to you what it thinks you are entering.
Look just below the box in which you are typing the coordinates to see it dynamically change.

Below the box where you enter the target, you can then specify the size of the images you want. You
may enter the cutout size in arcseconds, arcminutes, or degrees; just change the drop-down option
accordingly.

Tips and Troubleshooting

¢ Pick your units from the drop-down first, and then enter a number; if you enter a number and
then select from the drop-down, it will convert your number from the old units to the new units.
O There are both upper and lower limits to your search size; it will tell you if you request
something too big or too small. Note that these limits may be image-dependent; larger images
may be available from certain surveys and smaller images may be available from other surveys.
¢ If you want the whole image tile, just leave the image size blank, then the closest image tile in
its entirety will be returned.
4. Select Data Set
Fourth, you select the data set. There are myriad choices, which you can filter in various ways to allow
you to find what you need. Statistically, any one spot on the sky will only be found in a few of these
data sets, so it makes sense to weed down the list, at least a little bit.

On the left hand side, you can filter by :

Mission (or survey)
Spitzer, WISE, Herschel, 2MASS, IRAS, ZTF, PTF, AKARI, DSS, SDSS, MSX, COSMOS,
MUSYC, BLAST, IRTS, BOLOCAM.

Project Type
Compilation (meaning, e.g., all the data available from a mission that was not an all-sky
survey), extragalactic, galactic, all-sky.

Band
X-ray, UV, optical, near-IR, mid-IR, far-IR, mm, radio. (Yes, you can find data from non-IR
missions/surveys here, depending on what projects have delivered back to IRSA.)

The number in parentheses after each type is the number of data sets in that category.

To expand or contract the options below each of these broad categories, click on the black arrow on the
right. To see all of the choices in each of these broad categories, click on the black arrow and then click
"more" near the bottom of the list (after which you can click "less" to collapse it again). In this example,
"Mission" is collapsed, "Project Type" is expanded, and "Band" is fully extended to reveal more options
than are shown by default:
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MISSION: v
PROJECT TYPE: ~

compilation (8}
extragalactic (50
galactic {17)
all-sky (18)

BAND: ~

X-ray (1)
Uy {3)
aptical (14)
near-1R {12)
mid-IR {48)
far-IR (48]
mm {5}
radio (2]

To select any of the options, click on the checkbox on the left. In response to your selections, two things
happen. (1) checked items appear in highlights above this part of the page, next to "Filter By"; (2) the
list of programs for selection on the right hand side changes. Here is an example where the list has been
filtered down to just include WISE data:

4. Select Data Set Filter By: WISE *
Selection: none
MISSION: -~ WISE AIIWISE Atlas @ ~
Spitzer {39) WISE AllSky Atlas ()~
LISt WISE unWISE co-adds (1)~
Herschel (20)
IMASS (8) zZOMGS: The z=0 Multiwavelength Galaxy Synthesis ()
IRAS (5)
ZTF {1}
maore

On the right hand side, you can select individual surveys and individual bands therein. To expand or
contract the options below each of the categories, click on the black arrow on the right, next to the data
set name. To select any of the waveband options, click on the checkbox on the left of the individual
survey or individual bands. Here is an example showing all of the WISE/AIIWISE data selected (via the
tickbox next to "WISE AIIWISE"), and just W2 from WISE/AIISky selected (via the tickbox next to
"W2" in the expanded section under "WISE AllSky"). Note the "Selection" indication at the top.
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4. Selact Data Set

RAISSION -~

W2 (4.6 micions) W3 12 microns} W4 {27 microns)

W2 (4.8 microns) W3 {12 microns) Wa {22 microns}

WISE urnWISE co-adds ()~

nore OMGS: The z=0 Muitiwavelangth Galaxy Synthesis (3 v

To find out more information about any given data set, click on the i in the circle @ . This takes you
to a master list of all data sets available in IRSA Viewer, from which you can obtain standard

information about the data sets (mission, wavelengths, links to more information about the program or
delivery, and more).

Search!
To actually initiate the search as specified, choose the "Search" button in the lower left.

Tips and Troubleshooting

® You don't have to select something on the left side before selecting something on the right side. If you
know exactly what you want, just jump in and select things on the right and click "search."

¢ If you select something on the left side, it will limit your choices accordingly on the right side.

®  Filer By: WISE x

Selection: W2 (4.6 microns) %

If you clear filters on the left side, it doesn't affect selections you've
already made on the right. You must actually clear all the selections on the right to reset everything.

The most efficient way to do this is by clicking the 'x' next to the selection summary at the top of this
portion of the window -- the 'x' at the end of the "Filter By" line clears the filters on the left, and the 'x'

at the end of the "Selection" line clears the selections.
e M W
¥ % If you want to expand all the choices on the right (to ease in band selection), click on the sets
of arrows in the upper right of this part of the screen to show all options, or collapse them again.

¢ [f you go back to add new images of the same target, be sure to uncheck the images you had previously
selected, otherwise you will load in second copies of those images.

® To remove an image you have already loaded (or an error message from a data set that had no data
covering your target), click on the small blue "x" in the upper right of the corresponding image tile.

* Most images that are returned will be cropped down to your requested size (if you entered a size).
Some, however, cannot easily be cropped at the moment. Those are delivered full-size, and you can
crop them down separately if you want.

e For more information on the data sets included in IRSA Viewer, see this list .

¢ JRSA Viewer will NOT return ALL the images for your specified combination of
dataset+band+position; it returns the most centered science image it can find out of the bands it can
access. This is usually but not always actually going to be the most useful to you, depending on what
you're trying to do. Some programs delivered PSFs, mosaics created with alternate algorithms, etc. To
find all the data at IRSA for a given target, you have several options.

1. Enter the desired position in the big search box on the IRSA home page [ (this accesses a tool
called Data Discovery).

2. Navigate specifically to the page corresponding to your desired data set (e.g., see the pages at
IRSA linked from this list ) and explore the data there. Depending on the data, you may be
able to wander through directories, download them all at once in a tarball, or search by position.

3. Use the "Search Collections" option here within IRSA Viewer, or explicitly go to the separate
tool called Data Collection Explorer I. Note that as of this writing, not all of our data are yet
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available in this tool.

Example of going outside of IRSA Viewer: I want data covering M16. M 16, the Eagle
Nebula, is essentially in the galactic plane. Thus, I don't need to search really any of the
extragalactic data sets. I select on the left hand side, under project type, compilation, galactic,
and all-sky. I am still left with a long list of programs, though it is much shorter than it was
before. However, I can omit some programs from consideration based on their names --
programs studying Taurus or Orion are unlikely to have any data on M16. I can then
individually select the dozen or so data sets likely to cover M16. I explore the images and
decide that the Spitzer images from the GLIMPSE project are what I would like to explore in
more detail. I can then navigate to the GLIMPSE page [, read the documentation to find that
they provided mosaics with two different pixel sizes, and click on the "DCE" link at the top of
that page. I can search by position there to obtain the mosaics with different pixel sizes.

Much more detail about interacting with images can be found in the Visualization section.

Making 3-color Images

You can create 3-color images directly from the image search. Select "Create 3-Color Composite" from the top
row of options. The rest of the window changes to look like the following:

1. Choose Image Type View FITS Images (® Create 3-Color Composite View HiP5 Images
Red Green Blue

2. Select Image Source @ Search Use my image URL Workspace Mons

3. Select Target [ m1o1 Try NED then Simbad $ ]

m107 resolved by NED

21080227, 54.34895 Equ SZ000 or 14h03m12.54s, +54d20m36. 2 Equ JZ000

Cutout size {leave blank for full size):

500 arcseconds o

Valid rangs between: 1" and 3600
By default, you can select the red plane first; you then populate that color plane with all the same choices as you
would have for a single channel image (as above). To set the additional color planes, click on "green" and then
"blue" to populate those planes accordingly.
It assumes that you must want the same position for all three color planes.
Select your options individually for each color plane (red, green, blue), and click 'Search' in the lower left. To
exit the search window (i.e., cancel) without creating a new 3-color image, click on any other tab at the top, e.g.,
"Results" returns you to the results you have already loaded into the tool.
To change the color stretch of each color plane individually, click on the "Color Stretch" icon in the toolbox on
the top of the images pane; see the Visualization section. Much more detail about interacting with images can
be found in the Visualization section.

Tips and Troubleshooting

® You load all three images at once, e.g., you do NOT pick red, click search, then go back and pick green,
click search, then go back and pick blue, click search. Instead, click red and define what you want for
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that image, then go to green and do the same, then go to blue and do the same. Don't click "search” until
you have specified all three bands.

® The images will be downsampled to the resolution of the red image. If you, say, load an MSX image
into the red plane, a WISE image into the green plane, and a 2MASS image into the blue plane, all of
the images will have MSX-sized pixels. If you load a WISE image into the red and green planes, and a
2MASS image into the blue plane, the images will have WISE-sized pixels.

HiPS Images: General Information & Definitions

HiPS [ stands for hierarchical progressive surveys, and these kinds of images are multi-resolution HEALPix (1
images (where HEALPix stands for Hierarchical Equal Area isoLatitude Pixelation). (Also see IVOA docs on
HiPS ) In practice, what this means is that you can interact with images of a very large chunk of sky, and as
you zoom, the pixel size changes dynamically. HiPS images are fundamentally different than FITS images, and
as such, what you can do with the HiPS images are different than what you can do with the FITS images.

The whole point of HiPS images is to provide on-demand resolution changes. Zoom out, and it loads large
pixels. Zoom in, and it loads smaller pixels. HiPS images are designed to cover large areas of sky efficiently. If
you need to visualize many degrees, this is the image type to use.

There are HiPS images from all over the world available via the web; the complete list of HiPS images
available from the images search page includes (once the "IRSA Featured" checkbox is unchecked) many HiPS
images from CDS .

HiPS images typically have the color and stretch set by the person who originally made them. The color table
can be remapped within this tool. But, you cannot, in general, change the stretch of HiPS images with as much
flexibility as you can with FITS images. This is why there may be multiple versions of some data sets in the list
of HiPS images.

HiPS maps typically come with a Multi-Order Coverage map (MOC). A MOC [ is a format developed by
the International Virtual Observatory Alliance to specify sky regions. In this context, a MOC tells you via a
simple boolean yes/no, is there sky coverage from this data set in this region. You can overlay a MOC from one
data set onto a completely different data set's HiPS image.

Searching for HiPS Images

Select "View HiPS Images" from the top row of options. The rest of the window changes to look like the
following:
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1. Choose Image Type View FITS images Create 3-Color Composite (@ View HiPS Images

2. Select Image ® Search URL
3. Select Target m101 Try NED then Simbad £
mM107 rescived by NED
210.80227, 54.34895 Equ J2000 or 14h03m12.5ds, +54¢20mS6.2s Equ J2000
Field of view (optional):
degrees
Valid range between: 0.0025 deg and 180 deg
4, Select Data Set IRSA Featured
Type ropertie Titie Waveband Coverage Pixel Size HIPS Order &
(percent (degrees) (HEALPix
char | char char char float int cl
color composition) IR 9 e
1.23um), H (1.66um), K (216um) IR 9 ec

9lec
9 ec
9 e
8 e
8 ec

IR
IR
IR
IR
IR
IR
IR
IR

image @

image
image 8 e
8 ed
8 e
8 e

8lec

image

uv

uv 8 &c

1. Choose Image Type
Image type should be "View HiPS Images".
2. Select Image Source
Second, you tell it whether you want to search among the HiPS images available to this tool, or give it a
URL for it to construct a search. Either option retains the next section.
3. Select Target
Third, give it a target; this works as for FITS images above.

Note that here, in the context of HiPS images, the field of view (FOV) here has different limits than
FITS images; it can be no smaller than 0.0025 deg, and can be up to 180 degrees. If you leave this
blank, it will simply load the entire HiPS image for you.

4. Select Data Set
Fourth, select a data set. By default, the list of possible choices is limited (via the checkbox at the top of
the table) to "IRSA Featured" choices, meaning data that IRSA users are most likely to want. If you
uncheck this box, you will have a much larger list of HiPS image choices (from CDS () to pick from.

Column definitions. The table that appears when selecting a HiPS image has several columns:

O Type - image (all that is available in this context)

O Properties - links to more information for that image

¢ Title - descriptive words for the HiPS image

¢ Waveband - Approximate wavelength range

¢ Coverage - Approximate sky coverage (100% or less) -- HiPS images often carry with them
something referred to as "MOC", or multi-order coverage. This number gives an indication of
the sky coverage of the data.

O Pixel scale - At the highest order (zoomed in the most), this is the pixel size

O HiPS Order - HiPS order, e.g., how deep you can zoom

0 Frame - coordinate sytem, e.g., equatorial, galactic, etc.

0 Release date - Date that HiPS image became available

¢ Dataset IVOA ID - Unique (worldwide) identifier for the dataset
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Search!
To actually initiate the search as specified, choose the "Search" button in the lower left.

Tips and Troubleshooting

¢ The table of HiPS choices is itself a Firefly table, like all the other tables in this tool, so you can
sort/filter/etc. to locate the image you want to load.

® To learn more about any given image, click on the ® in the second column of the table. Another
window will spawn with basic information about that HiPS image.

¢ Note that color HiPS images are available and that the color stretch is set by the person making the
HiPS image originally (so you can't really change it). You can change the color table (but not the
stretch); see the Visualization section.

¢ A blank HiPS image (basically a blank canvas) is also available from the list of HiPS images.

Adding New Images

Additional images can be added at any time by clicking on the blue "Images" tab near the top.

A Resuilts Catalogs Images Upload

You can use the same target as before, or change the target. To exit the search window (i.e., cancel) without

getting a new image, click on any other tab at the top, e.g., "Results" returns you to the results you have already
loaded into the tool.

Tips and Troubleshooting

®  Filter By: WISE x

Selection: W2 (4.6 microns) « C e .
After you have done an initial search on a set of images, when you go
back to the Images tab, those same images are still selected. If you just click 'search' again, you'll get a

second copy of all of the images you initially selected. You must actually clear all the selections on the
right to reset everything. The most efficient way to do this is by clicking the 'x' next to the selection
summary at the top of this portion of the window -- the 'x' at the end of the "Filter By" line clears the
filters on the left, and the 'x' at the end of the "Selection" line clears the selections.

Coverage Image

If you have launched IRSA Viewer by loading anything other than just images, it will also provide for you a
"coverage image", which is basically a way for it (and you) to keep track of where you are working on the sky.
This may be the most surprising when you are loading a catalog and therefore don't expect images to appear.

You may have a coverage image
like this -- this is an example of
a coverage image showing two
different overlaid catalogs.

Note that in this case, the
catalogs cover the whole sky, so
the HiPS image is displayed in
HiPS/Aitoff projection to show

IRSA Viewer: Images 30



IRSAViewer Help

the whole sky. Coverage
(AN - |
R PEOERN
HiPS | FITS /MOC + Gal / Aitoff =
AlIWISE color Red (W4) , Green (W2} , Blue (... FOV:338%
QQaQ

[/ wcs-Coards: B click Lock: off

Active Chart Coverage Details

[N - PN
X LEOERN
HiPS / FITS / MOC = Equ / Spherical =
ANWISE color Red (W4} | Green (W2) , Blue {... FOvi25°

You can also have a coverage
image like this, which shows a
coverage image that has
polygons demonstrating the
coverage of each a list of loaded
images (large polygons) and the
locations of spectra (small
squares). This case only has data
over a relatively small region, so
the HiPS image is zoomed in
comparatively tightly on the
relevant region.

You might have a coverage
image something like this,
which shows a coverage image
with a complex catalog overlaid.
(This case still only has data
over a relatively small region, so
the HiPS image is zoomed in
comparatively tightly on the
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relevant region.) In this case, the  coverage Pinnedimage{d

catalog is more than 1000 3‘ @ CHOE Ak
sources, so the tool has shown HIPS/FITS/MOC v  Equ/Spherical v

you individual sources in the 2MASS color J (1.23um), H {(1.66um}, K {2.16u... FO0V:30°

HEALPix cells where there are :
fewer sources than a given
threshold, and where there are
more sources, it simply shows
you the cell and the total number
of sources in that cell. The tool
is rendering the catalogs in a
hierarchical fashion, similar to
how HiPS images work. You
can control what this threshold
is and how it renders the cells

from the layers pop-up.

[/ wcs-Coords: (o ]

In all cases, you can interact with the coverage image in pretty much exactly the same way as you would any
other image loaded into this tool; see the the visualization chapter for much more about those tools.

The thing that makes a coverage image a little bit different, however, is that it can automatically adapt, even
beyond what a HiPS image can intrinsically do. The next subsection includes more details about how it can
automatically change to accomodate your needs and zoom level.

Upper Left HiPS menus

In the upper left of the coverage image, there are two drop-down menus.
HiPS /FITS f MOC = Gal [ Aitoff =
ANWISE color Red (W4) | Green (W2) , Blue {... FOV:338°

The first drop-down menu looks like this.
HiPS /FITS f MOC = Gal [ Aitoff =
Data Options OV:338
Change HIFS
Add MOC Layer

HiP5 to FITS Conversion
Auto Zoom-in to ZMASS K_s FITS

Switch to 2MASS K_s FITS image

There are two sections here.
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Under "Data Options", you can change what data are shown.
Change HiPS: Changing HiPS images

The choices made by any given creator of a HiPS image may result in any particular region
being saturated or too faint to see. Color stretches are set by the creator of the HiPS map and
cannot be changed; color tables can be somewhat changed by this tool, but that may be
insufficient for your needs. If the HiPS map as shown does not suit your needs and you wish to
change the HiPS image, click on the "HiPS/MOC" menu, and then click "Change HiPS". It

brings up this pop-up, which resembles the HiPS search above:

» .

Change HiPS Image

IRSA Featured

Type Properties Titie Waveband (I:overage F.@

{percent) {de

char char char char float

image Blank HIPS Projection

image (& Herschel PACS (color composition) " 8.35
image (D IMASS color J {1.23um), H {1.86um), K (218um) 14 100
image (& 2MASS J {1.23um) " 100
image (@ 2MASS H (1.66um) R 100
image & 2MASSE K (218um) I8 100
image (@ AIWISE color Red (W4) |, Green (W2, Blue (W1) from raw Atlas Images IR 100
image (i} AIWISE W1 {3.4um) from raw Atlas Images " 100
image (D AIWISE W2 {4 8um) from raw Atlas Images R 100
image @ AIWISE W3 (12um]) from raw Atlas images " 99.99
image (i) AIWISE W4 (22um) from raw Atlas Images " 100
image 6] GALEX GRS AIS (until March 2014)- Color composition uy 78.79
image () GALEX GRE AS (until March 2014)- Far UV Y 68.21
image @ GALEX GRE AIS (until March 2014)- MEAR UV uy 79.61
image (D 50559 color Optical 3562
image (& IRACT survey in Healpix IR 1.37
image (@& IRACZ survey in Healpix IR 1.37
image (D IRACS survey in Healpix R 1.37
image @ IRACA survey in Healpix = 1.37
S A e e A e ann

°

7

Things to note:

¢ To select a new image, click on the row corresponding to the new HiPS image you

want, and click "Change HiPS" on the bottom left.
¢ To cancel without selecting a new image, click "Cancel."

¢ This is an interactive table, so all the filtering and column manipulation tools apply
here too. You can filter down the columns to find the image you want to use.

¢ To learn more about each HiPS map, click on the i with the circle in the second
column. It will spawn another window with standardized information about the HiPS
map.

¢ By default, it shows HiPS maps corresponding to IRSA data collections. To see a more
comprehensive list, unclick the box marked "IRSA Featured."

Add MOC Layer: Adding a MOC Overlay
It is often useful to see what other data are available. Looking at a Herschel/PACS far-IR HiPS
map? Overlay a Chandra MOC to see what X-ray data might be available to go with your IR
data. Click on the "HiPS/MOC" menu, and then click "Add MOC Layer." It brings up this

pop-up:
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Add MOC Layer X

Search Use my MOC

Featured MOC

Coverage ‘Waveband Title HiPS Qrder Release [
{percent) {HEALPix} {date}
float char char int char
8.35 IR Herzchel PACS (color composition) 8 2019-07-317T1
79.79 UV GALEX GRE AIS [until March 20%4)- Color composition 8 2019-05-05TC
68.21 UV GALEX GRE AIS [until March 20%4)- Far UV 8 2019-05-05TC
35.62 Optical SDSSY color 10| 2019-08-057(
137 1R IRACT survey in Healpix 9/2019-05-05T(
137 1R IRACZ survey in Heaipix 9/2019-05-05T(
137 1R IRACS survey in Healpix 9/20%9-05-057(
137 1R IRACSA survey in Healpix 9/20%9-05-057(
77.08 Radic HIPASS 3/2018-05-22T1
12.7 Optical DES-DR1Y 11/2019-07-05T1
12.84 Optical DES-DR1g 11/2019-05-23T1
12.7 Optical DES-DR1I 11/2019-05-23T1
12.7 Optical DES-DR1 v 1120919-06-04T1
12.71 Optical DES-DR1z2 11/2099-06-11T1
0.01906 Opticat HLA-5DSSg @ F475W 13|2023-03-09T"
0.00126 Optical HST PHAT - F275W - WFC3/UVIS 14 20%9-05-057C
82.42 Radic MVSS - The MRAC VLA Sky Survey {intensity maps) 5 2019-05-05TC
7812 Optical PanSTARRS DR1 color {from bands z and g) 11/ 2099-05-20TC
G714 11 ROSAT Wide Field Cameara Color comnosition 312018-05-20T1

AddMDC Cancel @

Things to note:

¢ Coverage (the first column) is the fraction of the sky covered by that MOC.
¢ To select a new MOC, click on the row corresponding to the new MOC you want, and
click "Add MOC" on the bottom left.
¢ To cancel without selecting a new image, click "Cancel."
¢ This is an interactive table, so all the filtering and column manipulation tools apply
here too. You can filter down the columns to find the image you want to use.
¢ By default, it shows MOC:s likely to be most interesting for IRSA users. To see a more
comprehensive list, unclick the box at the top left.
¢ If you have your own MOC FITS file, you may upload it via the "Use my MOC" tab on
the top center.
¢ If you try to upload a MOC FITS file via the upload tab, it will behave as if you have
uploaded it here.
Under "HiPS to FITS Conversion", you can control whether the viewer will automatically toggle between
image types as needed.
By default, the coverage image is most likely a HiPS image. FITS images are best for small regions of
the sky, and HiPS images are best for large regions of sky.
Auto Zoom-in to 2MASS K_s FITS:
If you select this, then when you zoom in very close to a target, it will automatically convert to
a FITS image when you get close enough.
Switch to 2MASS K_s FITS image:
If you select this, then it will jump directly to a FITS image centered on the currently selected
target.
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Note that if you swap between HiPS and FITS and back again, it will include a region on the HiPS
image that is the footprint of the FITS images you had just loaded. A label appears at the center of that
footprint, which may be disconcerting if you are not zoomed out enough to see the region itself. Here is
an example, zoomed out so it is more clear what is going on:

Coverage Data Product: HIPS Maps

HIPS / FITS f MOC = Equ [ Spherical =
APWISE color Bed (W4) | Green (W2}, Blue (..

[/} wcs-coords: 8 Click Lock

The second drop-down menu looks like this.
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Gal [ Aitoff =

R

: : N 338
! Orientation itk
"  Galactic

Eq J2000

Center Galactic

Projection
Spherical
" Altoff

There are three sections in this menu.

Orientation
Under "Orientation", you can control whether the coordinates are in Galactic or Equatorial J2000
(RA/Dec). This can be used in conjunction with the image readout and/or the coordinate layer button
(both described in the visualization section)

Center Galactic
If you select "Center Galactic", the HiPS image slews to put Galactic North up, the Galactic Center in
the center of the field of view, and the Galactic Plane horizontally across your field of view. This is
useful if you have been zooming or scrolling around to look at individual sources and need to bring it
back to a familiar orientation quickly.

Projection
Under "Projection”, you can control whether the display is in Spherical or Aitoff coordinates. Aitoff
projection works better for all-sky displays.
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IRSA Viewer: Visualization

At its core, IRSA Viewer is a way of visualizing and interacting with image files, both FITS (@ and HiPS (4
formats. You can also overlay catalogs. See the Catalogs section for more on catalogs. This section covers
interacting with the images -- the visualization tools. The basics of searching for and loading images are in
another section.

All of the interactive image visualization tools work the same basic way, and here we describe these basic
options, in roughly the order in which you might encounter them in the window.

Contents of page/chapter:
+EITS/HiPS Viewer

+Image Information

+Breaking Out of the Pane (and Going Back)

+Image Navigation

+Image Toolbar

+Color Stretches

+Image Layers: Viewing/Changing the Layers on the Image
+World Coordinate System (WCS) Alignment

+Extraction Tools

+Region Selection

+Footprints

FITS/HiPS Image Viewer

You can interactively explore the image with the mouse. Move your mouse over any image that is loaded into
the viewer. Details about the image, specifically, the pixel beneath your mouse cursor, appear along the bottom
left of the image window. Some information is updated in real time (coordinates); some information (pixel
value) is updated when you stop moving your mouse for a second or two. The image can be interactively
investigated in this fashion. )

7] Eg-Jjzoos: 14h03mi3.92s, +54d20m44.98 Fluw 1115584 Miy/sr

You can change the units of what is being read out, in terms of coordinates or pixel values.

If you click on the label of the coordinates,
"EQ-J2000" in the screenshot example above, you get
this pop-up, from which you can choose the
coordinates from among:

e Equatorial (RA/Dec) J2000 in hh:mm:ss
ddd:mm:ss format

¢ Equatorial (RA/Dec) J2000 in decimal degrees

¢ Galactic in decimal degrees

¢ Equatorial B1950

e Ecliptic J2000

¢ Ecliptic B1950

® FITS Image Pixel
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Choose readout coordinates X ® Zero-based Image Pixel

If you click on the "click lock" toggle, the coordinates
Readout Options: (@ Equatorial J2000 HMS stop dynamically updating when you move your
mouse, and they update only when you click on the
image. When you do that, little clip boards appear next
Equatorial B1950 HMS to each coordinate readout; clicking on those copy the
position to your clipboard. From this pop-up window
here as shown, you can control the format of the
Galactic coordinates that are copied to your clipboard -- they
can be as shown in the readout, or in the format that
Python is expecting (for easy pasting into code).

Equatorial J2000 Decimal

Eguatorial B1920 Decimat

Super Galactic
Ecliptic J2000
Ecliptic B1850
FITS image Pixel

Zero based Image Pixel

Copy Options: @ Readout values verbatim

[Python] AstroPy SkyCoord

©)

Choose pixel readout radix X If you have a FITS image
loaded, you have an

additional readout. Click
& Deacimal on the label of the readout,

Integer data readout radix: "Flux” in the tiny snippet

Hexadecimal
of a screenshot example
® Decimal above, and you get this
Floating Point data readout radix: pop-up, from which you
Hexadecimal

can choose the pixel

g ) ) ) _ i ; ~ readout from among:
Choosing hexadecimal display will suppress all application of rescaling corrections {i.e. BZERD

and BSCALE).
¢ Integer data

Hexadecimal will show the raw number in the file. readout in decimal
¢ Integer data
readout in
hexadecimal
¢ Floating point data
readout in decimal
¢ Floating point data
readout in
hexadecimal

If you choose the
hexadecimal options, it will
suppress all rescaling
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corrections found in the
header, like BZERO or
BSCALE. It will just show
you the raw binary number
in the file. (For example, if
the value in decimals is
5.13795757, the binary
value in the file is
0x40a46a26; here Jis a
conversion tool between
decimal and hex.)

SEIP IRAC4 X

In the lower left of the images, if you click on this:
1] , you get this pop-up. If you have a FITS image
loaded, at the top of this pop-up, it shows the whole
image; the orientation of the image is given with a
compass rose. There is also a zoom-in of the image at
the location under your cursor. Underneath that in the
pop-up, whether you have a FITS or HiPS image
loaded, you can get a readout of the pixel size, a
readout of location on the image in two different
coordinate systems, and a readout of the pixel value.
You can change the units of those values by clicking Pixel Size: 0.600 arcsec
on the name of the field: "Pixel Size", "EQ-J2000",

L

AL TR bt b

() Click Lock: off

. . EQ-J2000: 3mi1.94s5 ]
"Image Pixel", and "Value". Each results in a pop-up, e
as above. irmage Pioel: 426.7, 408.8
Flu: B.917488 M.y/sr

| 5

You can make the cursor 'stick' on a particular place on the image -- flip the "Click Lock: off" switch to "on"
(either in the pop-up or in the lower right of the image window), and then click on the image at your desired
location. When this is clicked, small "clipboards" appear near the position readout. Click on that icon to copy

that position to your clipboard.
Eq-J2000: [ 14h03m12.83s, +54d20m58.65 Fluxw: 4855877 Mly/sr

Image Information

The upper left corner of the loaded image has a label that tells you basic things about the image you are
viewing. The telescope and/or instrument and/or channel and/or data release is first, in black. The field of view
follows, in a paler font; this corresponds to the (horizontal) width of the image window. The currently selected
image is outlined in brown; other images are outlined in grey.

SEIP IRACA FOVAZ  LYL MIPS160 FOVI1.5°  LVL FUV FOVIE2Y Here are three examples of image labels. The

first is from Spitzer Enhanced Imaging Products (SEIP), IRAC channel 4, which is 8 micron data, and the field
of view is 12 arcmin. The second is from data delivered by the Local Volume Legacy (LVL) project, and it is
from MIPS channel 3, which is 160 micron data; the field of view is 1.5 degrees. The third is also from the LVL
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project, but it is far-ultraviolet (FUV) data, and the field of view is 32 arcseconds.

HDL (#1): image
< > 1 f 4

HerMES SPIREZ50 FOVILE® Tmages can have multiple planes; the arrows allow you to page through the
planes. (This is from the HerMES project and is Herschel SPIRE 250 micron data.)

For HiPS images, the FOV is the angular size of the width of the HiPS viewer. Even if the image as displayed is
smaller than the window, the FOV readout is the width of the window, not the image. If you shrink your
browser screen, the FOV can get smaller because the viewer gets smaller. If you load more than one image, the
FOV can get smaller because two viewers must fit in the same pane. As a result, the HiPS FOV requested in the
search panel is approximate.

For FITS images, the FOV label on FITS images works analogously to the FOV label on HiPS images. If you
zoom out, the FOV will increase even when the FITS image is entirely within the viewer. That's because the
FOV is what the viewer can show you based on the pixel size. If you drag the image so that it is only partially
seen through the viewer, the FOV will not change. For FITS images, the cutout size is not the same as the FOV.

. The target on which you searched is overlaid on the main image with a cross-hair marker,
: sometimes called a "reticle." You can remove this (or change its color) from the layers pop-up,
; described below.

Breaking Out of the Pane (and Going Back)

Panes: If you have both images and catalogs loaded into IRSA Viewer, the screen is broken up into panes - one
for images, one for catalogs, and one for plots from the catalog. If you have more than one image loaded in, the
image pane is further subdivided.

Make it big! For some purposes, it is useful to individually view just the table, or the images, or the plots, as

large as possible. In any pane, this icon g appears in the upper right of the pane. Clicking on it will expand
the pane into a larger window, as big as possible given your browser size.

Go back the way it was: & % The large "Close" arrow at the upper left is always available in the
expanded views, and enables you to return back to the pane view.

Special case of images only: If you have only images loaded in, then the images are taking up all of your
browser window, and it is already, by default, in this expanded mode. There's no 'close' arrow in the upper left

since there is nothing else loaded in.

Removing things: To remove an image (or catalog) entirely, click on the small 'x' in the upper right of the
image in the tiled view, or on the small 'x' in the corner of the catalog tab in the window pane view.

Note that you can also change the relative layout of the image. table. and plot panes from the side menu.

Also see the next section on image navigation.

IRSA Viewer: Visualization 40



IRSAViewer Help

Image Navigation

Single or Tiled Images

1

When you have many images loaded in, you can have icons like this: - that portray (in icon
form) the different views you can have of the images you have loaded. The first icon (the big square)
denotes "show one image at a time." The second icon (the cluster of four squares) denotes "show
smaller images of all the images I have loaded at once," e.g., tiled images. Whether the images (tiled or
not) take up all the space or not depends on whether you are viewing in panes or in the full-screen mode
(see immediately above on Breaking out of the pane).

Image List

& asanan

Depending on what you have loaded, you may have an additional icon: —
Clicking on this icon brings up a list of the images you have loaded, with some additional information

on each one. This list is a table like any other in this tool. There are two important things about it,
though, that apply to this special case. (1) You can sort this table, and the images are sorted in response.
(2) You can remove selected rows, or delete the failed images, with one click; click on the
corresponding button on the lower right of this window.

The power of this table is best demonstrated by an example.
Example: Load the tool. Search on M 101, with the default image size. Select all bands from the

following data sets: SEIP, DUSTINGS, LVL, MIPS_LG. Search. When the tool comes back, click on
the image list icon above and obtain this pop-up:
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X

YT&Q$

Mamse Wavelength Status Type Band Help
{prn)

v - - - -
SEIP IRACY 3.6 Success compilation  mid-IR @
SEIP [RACZ2 4.5 Success compilation mid-IR @'
SEIP IRAC3 5.8 Success compilation  mid-IR
SEIP IRACA 8 Success compilation  mid-IR
SEIP MIPSZ24 24 Success compilation  mid-1R
DUSTINGS IRACT 3.6 Fail extragaiactic mid-IR
DUSTINGS IRAC2 4.5 Fail extragalactic mid-IR 6}
LVL FUV 01528 Success extragalactic Uv 6}
LVL MUV 0.2271 Success extragalactic UV ®©
LVL Haipha 0.6585 Fail extragaiactic far-iR 6}
LVLR 0.6451 Fail extragalactic optical 0}
LWL IRACY 3.6 Success extragalactic mid-IR @
LVL IRACZ 4.5 Success extragalactic mid-IR 0}
LWL IRAC3 5.8 Success extragalactic mid-IR ®
LVL IRACSH 8 Success extragalactic mid-IR
LVL MiP524 24 Success extragalactic mid-IR
LVL MIPS570 70 Success extragalactic far-iR
LVL MIPS160 160 Success extragaiactic far-iR
MIPS_LG MIP524 24 Fail extragalactic mid-IR 6}
MIPS_LG MIPS70 70 Fail extragalactic far-iR 6}
MIPS_LG MIPS160 180 Fail extragalactic far-IR ©

Hemove Selected Delete Failed @

%
This table shows that it found images of M101 from SEIP, and some LVL bands, but nothing in
DUSTINGS or MIPS_LG. You can use the table to omit the failed images all at once. You can click on
"Delete Failed" on the bottom right, or you can do the following: click the down arrow at the top of the
"Status" column, tick the box next to "Success" and then click "filter." The failed images are removed
all at once from the table and your display. Now, click the top of the "Wavelength" column. The table is
sorted by wavelength, and the images in your display are now sorted that way as well.

The "help" links in the far right of this table take you to a master list of all data sets available in IRSA
Viewer, from which you can obtain standard information about the data sets (mission, wavelengths,
links to more information about the program or delivery, and more).
Paging through single image views
If you have many images loaded in and click on the single big square to view one image at a time, you
are provided with navigation aids in the upper right, like this:
¢ LVLMIPS24  LVL MIP... »
COCOOCOOCOOCO6 O
The arrows allow you to scroll through your list of images, sorted as specified in the image table. The
filled dot in the list of circles shows you where your currently displayed image is in the set of loaded
images. The "auto play" tick box on the left triggers automatic scrolling through each of the loaded
images.

Auto Play
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Scrolling through multi-image views
If you have several images loaded in and click on the cluster of four squares to view them all at once,

. _ . (G scroilimages
you will also have this as a choice:

If you toggle this on: (} Scrolling 11 images

then each image tile becomes bigger, and you can use your mouse to scroll through the collection of
images. If you are on a Mac, your scrollbar may be hidden until you try to scroll.

Tips and Troubleshooting

O If your mouse is in a currently active (selected) image (that is, highlighted in brown), then your
image will zoom rather than scroll. Just move your mouse over to another image, and then your
window will scroll rather than zoom. Or, find your scrollbar.

Removing things
To remove an image (or anything else removable) entirely, click on the small 'x' in the upper right of
the image in the tiled view. Closing the upper-right image leaves your mouse on or near the x for the
next image that fills that corner, allowing multiple images to be closed with minimal mouse movement.

Image Toolbar (FITS and HiPS)

The image toolbox is always present as a row of tools associated with the images you have loaded, or that are
loaded on your behalf. They're generally located above the images you have loaded, with most of them on the
upper right. Letting your mouse hover over any of these icons will result in a "tool tip" that appears in order to
remind you what the icon does. Most items apply equally to FITS and HiPS images, but some only apply to
FITS images.

This is the image toolbox when you have clicked on a FITS image you have loaded:
i r.A r-" ‘\1 I
XROEHGZO YN
And, this is the image toolbox when you have clicked on a HiPS image you have loaded:

R OEOER

The two toolbars are different, but if the same icon appears, it has the same effect on the image. Many of the
icons have a downward pointing black triangle, which means that there are additional options in a drop-down
menu that appear when you click on the icon.

We now discuss each icon in the order in which they appear.

x Tools drop down
The choices here look like this:

IRSA Viewer: Visualization 43



IRSAViewer Help

Save / Restore / Info: ¥, @ ®
"""" jump to save
Rotate / Flip: Lo} @ ]:l
N oo jump to rotate
Layers: o B 0L
il Y. jump to lavers
Extract: 1 7

« qump to extract

i

Saving the image
The diskette icon will allow you to save the current image. You can save files to your local disk
or to the IRSA Workspace . Note that you control where the file is saved on your disk
through your browser; your browser may be configured to store all downloads in a particular
location on your disk.

If the current image is a FITS file, you can save it as a FITS or PNG or regions file to your
local disk. If it is a HiPS file, your only choices are PNG or regions file. Saved FITS images
will not save the color stretches or overlays; it will just save the underlying FITS image. Saved
PNG files WILL include any overlays or annotations you have placed on the image, but will
not include the underlying FITS image. Saved regions files will not save the underlying image,
but will just save the overlays as a DS9 Regions file. See the DS9 website 4 for more
information on the syntax of these DS9 region files.

Note that you can save the original or a cropped version of a FITS file; see the "select region"
icon below to crop, then click on the save icon. Be sure to save the cropped FITS image (see
annotated figure). This feature is not available for HiPS images.

Save Image X

Type of file & FITS Image PMG Fil Region File

Which Image Original 4@ Cropped
Fiie name

image_SEIP-IRACZ fits

Fiie location: @ |ocal File Workspace

Cancel

Note that if you overlay a large catalog on an image, then turn around and save a regions file
from the catalog overlay, the full catalog may not be saved to the regions file. If you have
>5,000 sources, it's entirely likely that not every source will be overlaid on the image (because
of hierarchical catalogs display), and thus will not be in the regions file. If you want to save
your entire catalog as a regions file, save the catalog from the table pane.
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The saved PNG is the same size as it is on your screen. If you want a big version, make the
desired image big on your screen (view one-at-a-time; see here) before saving the PNG.

You can't save HiPS images from within IRSA's tool. To download your own copy, you will
have to track down the original source of the image.

C) Restoring everything to the defaults
If you've played around a lot with the image, you may want to undo everything you've done.

Click this button to restore everything to their original default values. Some layers may persist;
remove them via the layers icon.

® Viewing the image header
This icon displays a pop-up window with information about the image. If a FITS image is

selected, it will show the FITS header of the image; if a HiPS image is selected, it will show the
HiPS properties of the image. These are Firefly tables like all the other tables in this tool, so
they are sortable and filterable, etc. If you click on the columns in the pop-up, it will sort the
keywords alphabetically by that column. This is useful for finding individual keywords in
particularly densely populated FITS headers. Click the header again to sort in
reverse-alphabetical order, and a third time to return to the default order. Below are examples
of an original and sorted FITS header. To make this window go away, click on the 'x' in the
upper right of the pop-up, or click "close" on the bottom left.

FITS Header : SEIP IRAC3

Pixel Size: 0.60

# Keyword

Keyword
2/BITPIX
3 NAXIS
4 NAXIST
5 NAXiIS2
6 EXTEND
7 ORIGIN
8 CREATOR

H
12 TELESCOP
13 INSTRUME

17 MIDMEAN
18 MJDMED
19 MJDEND
20 EXPTIME
21 MEXPTIME

Size: 2.4M

Value

2
844
744
-

Spitzer Super-Mosaic

Spitzer Science Center

Spitzer
IRAC

3

58
53072.098615
53117.651693
53072.5
54465.908452
75.73

83.2
10.4
268
6.93
6.93

aumber of axes

size of the n'th axis

size of the n'th axis
nsions are permitted
iin of these image data
Creator of this FITS file

/ TIME AND EXPOSURE INFORMATION

Name of Tel 78 CRPIXZ
61 CRVAL1

number B L2

Name of Ins

h of band in microns &
MJD of first n in mosaic &
vations in mosaic 5

observations in mosaic 83 END

ervation in mosaic 71 EQUINOX
23 ETMAX
re time in seconds per pixe! 22 ETMIN

Minimum expos s of input expos

6 EXTEND
47 FCREATE

X FITS Header : SEIP IRAC3 X
Dimensicns: 844 x 744 Pixel Size: 0.60 File Size: 2.4M Dimensions: 844 x 744
Comments & o8 Keyword~ Value Comments &
bits per data value 2 BITPIX -32

MJy/sr
-0.00016667
0.
0
0.00016667

(MJy 7 (MJ N/s) for input exposures

coordinates Gefinition

2000 tyr] Equato
f input expos
10.4 Minimus f input expos
3.800 -/ e-/DN for input expas
7573 Mean expo ds per pixel
T

2012-10-17T01:21:56

For comparison, an example of the HiPS properties window is here:
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HiPS Properties : AIIWISE color Red (W4) |, Green {W2... X

Property

hips_service_url
creator_did
obs_collection
obs_title
chs_description
obs_ack
obs_copyright
obs_copyright_url
client_application
client_category
clisnt_sort_key
Hps_creation_date
hips_release_datse
hips_bulider

buime seaotor

hitps:/firsatestipac.caltech.edu/data/fip
ivo:[fCDS/P/alléISE /color

The Wide-field infrared Survey Explorer -
AIWSE eolor Red (W4) |, Green {W2) |, Blu
MASAs Wide-field Infrared Survey Explor
This Progressive Survey distribution malk
[PACMASA
http:ffwise2.ipac.caliech.edu/docs/releas
Aladiniite

Image/infrared/WISE

04-003-00

2014-04-15T08:59Z
2019-05-20T08:30Z

AladinfHipsGen v10.125

Thumen me Dol {0l

e
(f_l‘) Rotating the image so that North is up
Images retrieved from IRSA Viewer are frequently (but not always!) already oriented such that

North is up, or close to it. However, when interactively investigating images, or loading images
from other sources, you could find yourself in a situation where North is not necessarily up.
Clicking this icon will orient the selected image so that North is up. (This option is only
available for FITS, not HiPS, images.)
[l': Flipping the image on the y-axis
Clicking on this icon flips the image on the y-axis. (This option is only available for FITS, not
HiPS, images.)

M
EJ Add a compass rose
When you click this icon, arrows appear on the image showing which direction is North and

which is East. Clicking on this icon a second time removes this compass rose. (You can also
remove this layer via the layers icon, described below.)

@ Add a coordinate grid
Click on this icon to overlay a coordinate grid on the image. (Only available for FITS images,

not HiPS, but see information on HiPS grid in the WCS section.) Click it again to remove it.
Customize the units of the grid (to, e.g., Galactic coordinates) via the "layers" icon (described
below).

é Measuring a distance
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When you click this icon, at first, nothing seems to happen. However, you can now click and
drag to draw a line on the image, and the length of the line is displayed (in the middle of the
line). The units for the measured distance (and the color of the overlay) can be changed from
the "layers" icon (described below). You can calculate the difference in RA and Dec separately
via the layers icon as well; find the layer associated with the distance measurement and tick the
"offset calculation" box. When it displays the offset calculation, it will give you the angle in
degrees in one corner, and the length of the line segment in the RA and Dec directions, in the
units you have specified. When you are done with the distance tool, you can click on the

End Distance . . . .
' that appears next to the image toolbar, or click on this icon a second time to

remove the distance tool. (You can also remove this layer via the layers icon.)

a Read in a DS9 Regions file

When you click this icon, you get a pop-up window from which you can read in a DS9 regions
file from your local disk. See the DS9 website @ for more information on the syntax of these
DS9 region files. The supported regions are text, circle, box, polygon, line, and annulus. To
make this window go away without doing anything, click on the 'x' in the upper right of the

pop-up.

Tips and Troubleshooting: If you overlay a list of sources you created in ds9 regions format
from your disk, it will only be overlaid on the current image, not all of the images you have
loaded. If you want to have it overlaid on all the images you have loaded, create a catalog from
your source list and overlay it as a catalog. Then it will appear on all of the images you have
loaded, provided that the positions overlap on the sky.

¥* Put a marker on the image

When you click this icon, a drop-down menu appears with several possible options:

Add Marker

Add Spitzer footprint b
Add SOFIA footprint b
Add HST footprint #
Add JWST footprint b
Add Roman footprint

A

The first overlay choice (simply called 'marker") is a red circle. Initially, it appears in the center
of the images, and is meant to be moved to wherever you first click in the image. It looks like
this:

R |
oo L 8
giarer #1

=~ . The dash-dot line around it means that it is 'active', so you can move (click and
drag the marker) or resize it (click and drag the dash-dot boundary). You can change the color

of the marker (and change the label) via the "layers" icon (described below). You can also
remove this layer via the layers icon. There are several additional options in the drop-down,
enough that they have their own section below.

- Drill down through the image
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If your FITS image has multiple planes or HDUs, especially if each plane or HDU represents a
different wavelength, it can be useful to "drill" down through the image cube at a given position
on the sky. This tool allows you to do just that. When activated, this tool extracts the data at the
place your mouse clicks down through the cube. For more information on saving the
information, see the extraction section below.

o

Draw a line in the image
When this tool is activated, you can draw a line in your FITS image with your mouse, and it

will extract for you the pixel values along that line. If you have more than one image loaded
and visible, you can shift-click in another image to see the same line in another image. For
more information on saving the information, see the extraction section below.

Make points in the image
When this tool is activated, you can click in your FITS image with your mouse, and it will

extract for you the pixel values at the location of your click, creating a catalog for you as you
click. If you have more than one image loaded and visible, you can shift-click in another image
to extract points from another image. For more information on saving the information, see the
extraction section below.

QR ,,,

When your mouse is in an image, these options appear in the upper left of the image.

a a Zooming in or out

Clicking on these magnifying glass icons zooms in or out of the image. The readout of the net
effect of your zooming on the displayed field of view (FOV) appears at the top left of each
image.

If you click zoom in or out rapidly, a pop-up window appears to allow you to more rapidly

select the zoom level (field of view) you want. Select the desired level, or click on the 'x' in the
upper right to make the window go away. Here is an example:
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X

|

You can alternatively zoom using the mouse wheel (or drag forward and backward on a
touchpad or magic mouse).

Note that there is a maximum (or minimum) allowed zoom level, and they are different for
FITS and HiPS images. A notification will appear when you have reached the maximum (or
minimum) allowed zoom level for a given image. To enlarge images more (or less) than that,
please repeat your search to obtain new images with smaller (or larger) spatial extent. HiPS
images are specifically designed for large areas, so if you need a big area, use HiPS. If you
want to zoom in close enough to see individual original pixels, your best choice is FITS.

See also the section in the Images chapter on changing coverage images, specifically that on
automatic transitions while zooming.

Q a Fit image to screen or fill screen
These two icons are designed to maximize the available space in your browser window. The

first one automatically picks a zoom level such that the image entirely fits within the available
space (which could be your whole browser window, or just the portion of it where that image is
loaded). The second one automatically picks a zoom level such that the image fills as much of
the available space as possible (e.g., it is zoomed such that short axis of the window is filled
with the image, whether that short axis is left-right or up-down).
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By default, the images that are returned are frequently but not always centered on your search
target. Clicking on these icons let you see the whole image that is returned, whether or not it is
centered on your target.

This is available for both FITS and HiPS images, though note that FITS images retrieved from
IRSA using this tool are typically square, and HiPS images cover the sky, so fitting the image
to the screen might not be what you want to do.

@ Zooming to a I-to-1 size
Clicking this icon will zoom the image such that one pixel in the image is one pixel on your
screen. This option is only available with FITS images; HiPS images by their nature have pixels
of varying sizes, so this button would have no meaning in this case.

@ Color table drop down
This icon enables you to change the color table of the displayed image. (This option is available for

FITS and HiPS images.) When you click the button, a drop-down menu appears.

& Color& overlays locked A

O The top of the menu either says "Color and overlays
locked" or "Color and overlays unlocked" -- by
default, all of the (FITS) images that you have loaded
are locked together for color and overlays. What that
means is if you change the color table (via this menu),
then the color table for all the (FITS) images are
changed. (Or, if you add a layer to one image, then the
layer is added to all the images; see below.) If you
don't want this to happen, select "Color and overlays
locked" to unlock it. Select the text again to lock it
again.

O The arrow in the upper right creates a pop-up window
out of this drop-down menu so that you can leave the
choices up while settling on the best option.

O The next portion of the menu has a wide variety of
color table choices. Select your new color table from
the options shown.

¢ Alternatively, you can use the "color bar" slider to
move among the color tables by number. These
numbers correspond to the color bar number used in
the Python implementation of the Firefly tools.

O Below the color bar slider, there are sliders controlling
the bias and contrast. Click or drag the slider to change
the image display.
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%  Color stretch drop down
This icon enables you to change the color stretch of the displayed image. (This option is only available
for FITS, not HiPS, images.) Because this is complicated, for much more information, please see

below.

f'o'l

& * Re-center the image drop down
Clicking this icon produces a drop-down menu:

w’

Center on Target - m101

Center Image

™
By default, "Pan by table row" is turned on (checked), but, depending on how you have loaded your
images, or whether you have catalogs loaded, it may not seem to do very much. However, if you have a
catalog loaded and are zoomed in on your images, as you scroll through your catalog, the FITS image
underneath will move as needed when you have selected an observation in a different part of the sky
than was originally shown.

Example of '"Pan by table row' functionality: Load the tool. Search on M101, and ask for all SEIP
channels (4 IRAC, 1 MIPS). When it returns, search on catalogs. Select a WISE/AIIWISE catalog, and
ask it for a polygon search covering the image that is loaded. When the catalog loads, go up to the
image toolbox and be sure to select Align and Lock by WCS (see WCS Alignment below for more
information). Sort the catalog by RA by clicking on the top of the RA column. Note that the images are
all now slewed to center the first object (the furthest east) in the catalog. Click on a source in the plot
near the west edge of the image. Note that the images are all now slewed to center that newly selected
source.

Other choices are to center on the target of the observation, center the image in the window, or center
on a target of your choice. For the last of those, you can simply center on that target, or center and leave
a marker on the image at that location.

That last option may or may not appear, depending on what you have been doing before getting to this
screen. If it can, it gives you a choice to center on recent positions. Move your mouse over to the arrow
to select from a list.
y i
>’ Selecting a region drop down
When you click this icon, you can select a region of the image for further actions. Because this is
complicated, for much more information, please see below.
' Image Layers: Viewing/Changing the Layers on the Image
Every time you add something new to the image, you add a 'layer' to the image. This is complex, so
please see below for much more information.
GD &Y
@ %  Lock/unlock images
You may have this "lock images" icon appear in your toolbar; it will appear as the first icon if they are
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locked and the second icon if they are unlocked. The main purpose of this icon is to lock all the images
you have loaded for zooming, scrolling, etc. You need to specify how it locks and for how long.
Clicking it produces this drop-down menu:

Align-only Options
by WCS
by Target
by Pixel Origins

by Pixel at Image Centers

Align and Lock Options
Uniock

v by WCS
by Target
by Pixel Origin
by Pixel at Iimage Centers

The first set of options aligns the images only once, temporarily; the second set of options makes the
alignment persist ("lock") when you move the images (that is, when you move one, they all move). You
can align by the images' WCS (e.g., RA and Dec), by the target, by the pixels according to the origin of
the coordinate system in the image header, or by the pixel at the image center. The most common
choice is likely the WCS align and lock. You can align FITS and HiPS images to each other. This is
discussed in more detail in the WCS section.

* Pin image
Thisgicon does not always appear. If you do have this icon, you can "pin" the image. Within this tool,
"pinning" just means "hold on to this item within this tool." It doesn't mean "save this data to disk", nor
does it mean "download all the data that goes with this"; it means "retain this item in this tool for now."
Think of it as if you have a metaphorical bulletin board behind your computer monitor and you want to
put an image you see on that bulletin board temporarily (with a pushpin!) to remember it while you
continue to look through other images. In many cases, the tool will treat images as already pinned for
you. In other cases, you have to actually pin them before it will create a pinned images tab.

@ Getting help
Clicking on this icon takes you to this help page, usually to a spot in the help relevant to whatever

you're currently doing.

To remove an image (or anything else removable) entirely, click on the small 'x' in the upper right of the image
in the tiled view, or on the small 'x' in the corner of the image (or catalog) tab in the window pane view.

Color Stretches

# This icon enables you to change the color stretch of the displayed image. (This option is only available for
FITS, not HiPS, images.) When you click the button, a drop-down menu appears with a variety of choices. You
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can choose from a set of pre-selected options:
Color stretch...
Z Scale Linear Stretch
Z Scale Log Stretch
Z Scale Log-Log Stretch
Z Scale Asinh Stretch
+ Linear: Stretch to 99%
Linear: Stretch to 98%
Linear: Stretch to 97%
Linear: Stretch to 95%
Linaar: Stretch to 85%
Linear: Stretch -2 Sigma to 10 Sigma

Linear: Stretch -1 Sigma to 30 Sigma
I "]

If you pick the first one, "color stretch", you can customize the stretch. A pop-up window appears with a
histogram of the values in the image, and you can change the stretch type and range.

Madify Color Stretch X

kAove mouse over graph to see values

Stretch Type:  Linear I

Usze 75cale for bounds

Lower range

1 A
Upper range
53 % oo
Data Min: -233.373230 Data Max: 2760181152

If you pick a color stretch from the pre-defined options, the p‘op—up window reflects this change. If you change

the color stretch in the pop-up window, the drop-down menu changes correspondingly.

Example: Display the pop-up for color stretch. From the main drop-down, pick 'Linear stretch to 99%'. Go
back to the color stretch pop-up. Note that it has filled out the stretch type and ranges to reflect the current
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choice. Then -- either with the pop-up window still up or not -- go back and pick a different pre-defined stretch
from the standard options. Note that the values in the pop-up change to reflect this current choice. From the
pop-up, pick a different stretch type -- try "histogram equalization." Select "refresh" to update the images. Go
back to the drop-down menu. The last 7 items have changed to be based on histogram equalization, as opposed
to the "linear" default.

If you have a 3-color image, you can change the stretch in each color plane separately; select the tab at the top

accordingly for red, green, or blue. By default, it stretches each band independently, and you can set the
parameters in the stretch pop-up accordingly.

Maodify Color Stretch X

& Per-band stretch

Hue preserving stratch

Hed Grasn Biue

Move mouse over graph 1o see values

Stretch Type:  Linear 2

Use ZScale for bounds
Lower rangs
1 %
Upper rangs

29 !

L

Data Min: -233.373230 Data Maw: 2760381152

As described in Lupton et al. (2004) [, a different algorithm may be useful for creating 3-band color images.
Select "Hue preserving stretch" to invoke this option. This stretch should be a brightness-independent
color-preserving asinh stretch, though in practical terms, it seems to work best for optical images.
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Maodify Color Stretch X

Per-band stretch
& Hue preserving stretch

Brightness-independent color-preserving asinh streteh;
images must be free of background artifacts

Scaling coefficients -
Red: 1.00

10689 -0.307 0
Green: 1.00

10689 -0.307 0
Blug: 1.00

10699  -0.301 0

Use Z5cale for bounds

Q=0 for linear stretch:
increase G to make brighter features visible

Q: 0.0

O

0 5 10 15 20

Pedestals (biack point vaiues) A

Red pedestal:
1 o

[ 4

Gresn pedestal:

1 BOL

[ 4

Blue pedestal:

It may be useful to scale individual channels; sliders allow you to do so. The Q parameter has another slider.

For a linear stretch, Q=0; increase Q to change what features are emphasized. Pedestal values can also be set to

allow the level assigned to "black" to change.
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Viewing/changing the layers on the image

Every time you add something new to the image, you add a 'layer' to the image. You can have an image with a

lot of annotations on it.

" The number that appears circled in blue over the layers icon tells you at any given time how many layers
you have on the currently selected image (the image outlined in brown).

If you click this layers icon, you will get a pop-up

window with a list of all the layers you have on top of the Layers- SEIP IRAC2

image. Here (on the right) is an example of a
well-populated layers pop-up; in real life, this is
scrollable to see several more layers). From this pop-up,
you can:

e turn layers off and on (click on the switch on the
left of the corresponding row);

¢ remove layers entirely (click on the 'x' on the
right of the corresponding row);

¢ change colors of overlays (see below);

¢ change symbol shapes and sizes (for overlaid
catalogs), including hierarchical catalog settings;

¢ change annnotations (for markers);

¢ or change units (for the coordinate grid or the
distance tool).

To add entirely new layers, though, you need to go to
other options within the toolbar.

You can "show all" or "hide all" with the buttons on the
lower left of the pop-up window. To make this pop-up
window go away, click on the 'x' in the upper right of the

pop-up.

Note the target

&) mage search: m101 nen{7]
description:
This reminds you of the target on which you searched --

here, it was M 101, where the coordinates were resolved
by NED (as opposed to Simbad). The two icons next in
that row indicate, respectively, "copy this location to the
clipboard" and "center image on this position."
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D Image (FITS), SearchSize: 01289°

&) image search: mi01 nen ] @ Symt
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€ gric

Equatorial J2000 2

&€ ) Distance Too!

Offset Calculation
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Click and drag at either end 1o adjust distance

Symk .
@ Marker #1
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o
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Where it's possible to change colors of a layer, click on
the 'colors' link to be taken to a new pop-up from
which you can select a new color.

From here, you can click on your desired color in the
top colorful box. Immediately below that box, you can
change the color and saturation of the top box so that
you can select from a different range of colors. Below
that, you can enter numerical hex codes or RGBA
values (where the value for RGB is between 0 and 255,
and A is in units of percent, e.g., 50 = 50%). Finally,
you can also select from a pre-defined set of 15 colors
by clicking on any of the small boxes. Note that the
numerical codes update as you select different colors.
Your choices are implemented as soon as you select
them. Click 'Close' to close the window, or click 'X' in
the upper right.

If you have a catalog loaded into the tool, you can also
obtain this pop-up by clicking on the color swatch in
the heading of the catalog tab.

For catalogs or the search target, you can also select
the symbol shape and size. To adjust the size, type in
the symbol size in pixels or use the up/down arrow
keys to change the size by one pixel at a time. Your
choices are implemented as soon as you select them.
Click 'Close' to close the window, or click X' in the
upper right.
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Note that if you load both FITS and HiPS images at the same time, it can include a marked layer on the HiPS
image that is the footprint of the FITS images you have loaded. A label appears at the center of that footprint,
which may be disconcerting if you are not zoomed out enough to see the region itself. Here is an example,
zoomed out so it is clear what is going on:

mn= R PEHEOE
et | Ea 2000 = | HPSiMoc=

acaaa

QB Cick Lock: off

Once you have loaded a HiPS image into IRSA Viewer, if you select the HiPS image and click on the layers

&)

icon (™ ), you will have new, HiPS-specific choices in the layers:
Layers- AHWISE color Red (W4} |, Green (W2) , Blue (W1} from raw Atlas Images X

C image (HiPS)
@) HiPs search: 30 Dor neo [7] @ Symbol  Color

@) North Arrow - EQ. J2000 M Color X
(3 HEALPix (HiPS) Grid B Color X
8 Auto

Grid Match Image Depth

Grid Level Loclk

(D MOC - AIWISE color Red (W4) , Green (W2) , Blue (W1) from r... M Color X
Duthine Fill MOC Tile OQutline
Show All Hide All @
HEALPix (HiPS) Grid

To turn on these choices, toggle the switch to the left of "HEALPix (HiPS) Grid". (See here for more
information on HiPS images in general.)

Auto: This option overlays a position grid, with the tile numbers marked in the center of each box. As
you continue to zoom in, when smaller tiles are needed, they are drawn, with the new tile numbers
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marked. You may not zoom beyond HiPS Norder level 14 tiles. The numbers after the "/" is in the
"NESTED" (as opposed to RING or NUNIQ) numbering system; see the IVOA standards document [
for more information.

Grid Match Image Depth: If you select this option, the grid will adjust to a new level when you zoom
in and a new level of HiPS image both exists and is used for the display.

Grid Level Lock: Selecting this option yields an additional numerical drop-down menu. The higher
number you pick, the smaller the grid boxes are that are drawn. When this option is selected, the boxes
stay the same size regardless of how zoomed-in on the image you are.

HiPS MOC
To turn on these choices, toggle the switch to the left of "MOC".

(See here for more information on MOC:s in general.) A MOC tells you via a simple boolean yes/no, is
there sky coverage from this data set in this region. The choices here are:

¢ Outline - an attempt to outline the entire region covered by the data; it still sometimes struggles
near the edges of coverage, so zoom in to get a better sense of the coverage edges.

O Fill - filled regions, where you can control the opacity of the overlay by going to the color
picker; you control the opacity by changing the number above the "A".

¢ MOC Tile Outline - individual tile outlines, where the tiles are set by the MOC tiles themselves
(as opposed to tiles created by the mosaic tiles that make up the data set).

Tips and Troubleshooting:

® The entire concept of a MOC is built upon the "tiles" that are inherent to the HiPS concept. As a result,
those tiles are imprinted on how the MOC is rendered, especially near edges or corners of coverage.
Strange behavior may result; you can always zoom in to get a better sense of the coverage. For
authoritative information, download the actual data for the region you are concerned about.

e For the "fill" option for a MOC, depending on how you display a MOC, you may see two shades of
color in the MOC. It is important to note, though, that the information it is displaying does not include
depth of coverage, merely boolean "is there data there or not." Why is it displaying shading? Well, it's
rounding. For example, a given WISE MOC might be generated at order 13. At this order, there are
805,306,368 HEALPixels on the sky, and they are about 26 arcseconds across. When zoomed out far,
there is no point in trying to show each of these pixels, so the application "rounds up" the MOC to an
order in which there are roughly 100-200 displayed HEALPixel polygons horizontally across the image.
When it does this, it flags the rounded up polygons with the paler color. So the boundaries of a
coverage region in the MOC all get a paler color. If you zoom in far enough on a MOC, the two-tone
colors go away.

® You might be here in the documentation looking for more information on hierarchical catalog settings;
this is also related to HEALPix.

World Coordinate System (WCS) Alignment

G5 Q)
As described above, there is a way to lock/unlock images to each other # E\ for position matching. This
section describes the image locking in more detail.
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When aligning images, you can specify how the images align and for how long. Clicking the lock images icon
produces this drop-down menu:

Align-only Options
by WCS
by Target
by Pixel Origins

by Pixel at Image Centers

Align and Lock Options
Uniock

~ by WCS
by Target
by Pixel Origin

by Pixel at image Centers

The first set of options aligns the images only once; the second set of options makes the alignment persist
("lock") when you move (zoom, etc.) the images.

You can align by the images' WCS (world coordinate system, e.g., RA and Dec), by the target (align by target
on the screen, regardless of position in the sky), by the pixels according to the origin of the coordinate system in
the image header, or by the pixel at the image center. The most common choice is likely the WCS align and
lock.

Here are examples of different alignments, in this order: align by WCS, by pixel origin, and by pixel at image
centers.
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SEIP IRAC2 FOV:8.5', 3597 {2 4 M | SEIPIRACA FOViB.5',359° [age . M
: £ g i

. O

Jff,oﬁk

LVL IRAC3 FOV:I0', 359°

LVL MIPS160 FOV:21°, 358°

align by image center

Note that aligning by WCS puts North up, and aligned so that each image has the same angular scale.

In contrast, here is an align by target - six different galaxies, but the target used for each image is in the center

of each image tile.
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SEIP IRACT FOWV:8.3', 359°

i

.. e o k align by target

SEIP IRACY FOV:E.Z' SEIP IRACY FOVE SEIP IRACY FOV:B.2'

Aligning images by position on the sky is likely to be the most common use of locking. You can align FITS and
HiPS images to each other.

Extraction Tools

Several tools allow you to extract information from images or image planes, but only for FITS (not HiPS) files.

] .
== __ Extract down through image planes
[ ]
e Extract a line from the image
L
&‘#

-- Extract points from the image

All three of these follow the same basic structure --

1. Intitiate extraction mode

2. Set aperture

3. Try extraction; repeat if desired

4. Pin (retain) extraction if desired

5. Download (as table or chart) if desired
6. Repeat extraction if desired
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7. End extraction mode

The drill pokes down through multiple planes, the line moves across pixels in a plane, and the points extracts
points from a plane.

Here, we cover the basic approach, with specifics of each tool integrated as we go along.

Intitiate extraction mode. When you click on one of these icons, you enter into the extraction mode. Text

appears next to the image toolbar to remind you that you are in this mode: Sl =l

done, to end this mode, click on this "end extraction."

When you are

When starting out, the pop-up window that you get depends on the tool you pick.

For the drill: for the line: and for the points:
Extract: LVL IRAC2 X
Extract - FO316_FI_IFS_04015210_RED_WXY_600284... X Extract: LVL IRAC2
Aperture {Values will be combined} 1x1 0
Aperture {Values will be combined) 1x1 { Aperture (Values will be com

Draw line on image to extract point on line and show chart.

Click on a pixel to extract data from all planes of the cube Click on an image to extract
Shift-click will change the selected image without selecting a maol

new line.
OR Shift-click will change the s

f
Extract a whole line or column

Line & Enterline# 0 - 666

@
@

Set aperture. In all three cases, the top center of the extract pop-up window has a drop-down from which you
can select the aperture value. For the drill and points, you can choose, in pixels, 1x1, 3x3, 5x5, or 7x7. Values
can be summed or averaged. For the line, it's a little different. The apertures are 1x1, 1x3, 1x5, or 1x7, and you
control whether the points are summed or averaged. You can have it extract along a line that you draw with
your mouse on the image (useful for examining brightness profiles, e.g., across spiral arms of a galaxy), or you
can have it extract an entire line or column of the image that you specify (useful in the cases where the 'image’'
is a file where the first row is an extracted spectrum, the second row is the error, the third row is a mask, etc.).

Try extraction. From this point, you can click on your image, or click and drag for the line tool. The pop-up
then contains a plot of your extraction.

For the drill: for the line: and for the points:
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Extract - FO316_FI_IFS_04015210_RED_WXY_600284-700... X Extract: LVL IRAC2 X Extract - SEIP IRAC4
Aperture (Values will be combined)  1x1 T Aperture (Values will be combined) 1x3 C Average ° Aperture {Values will be cc
Z Axis Preview - FLUX, HDU #1, Point: (12,12) = Line Extract Preview - (179,258) to (493,470) € Point E
5 z @
™1 %, bl
4 & 1 ;"*‘ 3000
s © Fus “ 2000
* ] & # = @i 2001
< = s ) o f .. . <
N e y b LT §1000
P v Sty y o
1 b gy, S x g
=] >
157.5 158 o i} 100 200 300 [} 200 4
T T
Wavelength Offset (arcsec) 1
Free Hand Selection - click and draw on image C i
Pin Chart/Table Download as Table Download Chart @ Pin Chart/Table Downl
- Pin Chart/Table Download as Table Download Chart (D)

In each of these cases, it does the best that it can to label the axes accordingly. The cube that is used for the drill
example here follows the spectral data model so that it is recognized as a spectrum, and it plots against
wavelength. The line extraction is a 1x3 average and plots the offset in arcseconds from the initial mouse click,
given the WCS information in the header of the image. The point extraction is a 3x3 sum, and plotted in image
x coordinates, but can be changed to show image y coordinates.

Note that for the line, if you have more than one image loaded and visible, you can shift-click on a new image
to see the same line on a new image. Similarly, for the points, you can shift-click to change images without
extracting points. For the line extraction, if you want to change at this point to extraction along a line or column,
use the drop-down menu at the bottom of the pop-up (shown here as "free hand selection").

Pin extraction. Once you have an extraction that you like, you can retain the extraction for further analysis.
"Pin chart/table" extracts the information as a table, just like any of the other tables in this tool, with an
accompanying plot. You can then manipulate the table/plot just like any other table or plot in this tool. If the
tool recognizes the extraction as a spectrum, you may have additional capabilities.

Once you pin or save your extraction, the tool leaves a "footprint” of your extraction on the image so that you
can remember what the extraction was. NOTE THAT it is not interpolating across fractional pixels here. It is
averaging if you have asked it to average, but particularly if your pixels are large, if you draw a line that is
diagonally across pixels, it will be immediately obvious that it's not interpolating. This line gets rendered as
these p

The point appears on the image at the lower left corner of the relevant pixel.

You can pin as many different extractions as you want. Each one will result in new tabs with the corresponding
table at the bottom of the screen. There are navigation aids within the tables section that may help.
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Download extraction. You can download the extraction as a table or plot without pinning it. Download as
Table saves the table to your local disk with all the same options as a regular table. Download Chart saves the
plot as shown, as a png file.

After pinning an extraction, you also have the extraction appearing as a table in the tables section of your
window and as a plot in the plots section of your window. As with any table in this tool, you can save the table
by clicking on the diskette icon in the table. You can choose from a variety of formats; see the tables chapter for
more information. Similarly, as with any plot in this tool, you can save the plot by clicking on the diskette icon
in the plot. See the plots chapter for more information.

Repeat extraction. As long as the extraction pop-up is still open, you can continue to click points or draw lines
to make additional extractions.

End extraction mode. End Extraction When you are done, to end the extraction, click on "end extraction" to

end the extraction. Alternatively, just click on the 'x' in the upper right corner of the extraction pop-up.

Region Selection

e
*-" When you click this icon, you can select a region of the image, from which then you can do a whole host
of things to the image and to the catalog you may have overlaid upon it.

o
. . . ¢ 1 Cone Selection
First, from the drop-down, you are given a choice of a rectangular S

selection or an elliptical selection: ! Rectangular Selection

e r
After you make that choice, you can click and drag in the image, selecting a box or a circle on the image. For
the circle, your click is the center of the circle and the drag is the radius of the circle; for the box, your first click
is one corner of the rectangle, and the drag is the opposite corner of the rectangle. This region can be resized by
grabbing and dragging the corners of the box or the pixels delineating the corners of a box around your code. If
you need to move the image underneath, you can hold the shift key and click and drag.

When you have selected a region of the image, additional icons appear above the image, and exactly which
icons you see is a function of whether you are working on a FITS or HiPS image, and whether or not you have a

g Q 3
catalog overlaid: L" LAt o 2 vi
=

Crop the image

(FITS only) Crop the image to the selected region. Then you can save the cropped FITS image via the
save icon described above.

These icons allow you to do several things:

Note that, if you have a rotated FITS image such that a crop would have to bisect pixels, it will show
you the region that encompasses your selection. If you crop at that point, then, it will crop in image
space (such that pixels are not bisected). See the figure below -- in the original image, north is up. This
has been rotated 45 degrees. The selected region is in white. The yellow dash-dot line is the crop in
pixel space that encompasses the selected region.
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SEIP IRACZ FOVIIQ' 34°

il

W ‘&\ Select sources (and cancel selection)
(Only if a catalog is overlaid) Select the catalog sources overlaid on the image within the region.
Selecting highlights the sources in the list and plot with a different color row or symbol. Once there are
selections made, the second icon appears to give you an option to cancel the selection.

Filter sources
(Only if a catalog is overlaid) Filter the overlaid catalog down to the sources within the enclosed area.
When you choose to impose a filter via this selection mechanism; the filters icon changes above the

4]

catalog to indicate that there is a filter applied ( ). To clear the filters, click on the cancel filters
w4
icon (which also appears after you impose filters): \‘\

. There is much more on filters in the Tables
section.

Zoom the image

Zoom the image to fit the selected area into your field of view.
P, 3

&= Recenter the image
Recenter the image on the selected area.

Obtain statistics

(FITS only) Obtain statistics from the image on the region. The statistics option results in a pop-up that
looks something like this:
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SEIP IRAC3 X

mean Fux: 2.2315879 MJy/sr
Standard Deviation: 2.8049787 MJy/sr
integrated Flux: G.2891192%e-7 My

Position Yalue

FA: Sh3Bm16.64s
1 . ) A112- i
Bdimiraem Fli N AR 1S S A.0767412-1 Mlyiar

FA: Sh3tm0E.53s
y 211724 e
Maximum Flux DEC: -65d13m31.3s 1806117248 Miy/sr
RA: 5h36mD8.67s

Apertura Centroid
PAFS Lenfrolc DEC: -69d13m2B.0s

RA: Shicm0g.33s

Weighted Ca i
Fiux Weighted Centroid DEC: -69d13m34d.4s

Note that it calculates the location of the minimum and maximum fluxes, and the aperture and
flux-weighted centroids; the flux values given are in the same units as the FITS file. If you put your
mouse over the row of the table in the pop-up, that location appears as an 'x' on the image.

&

Search
This tool implements a new search, an EClpnon A hous
"action", on the region you have selected. It
results in this drop-down (right). where this
example is based on a region centered on

Search (polygon) using TAP around an area (4 points)

Cone and Point Actions based on center: 84.036131, -69.224431 Equ J2000

84.036131, -69.224431, 12000 decimal Search (cone) using NED with radius of 0.0103 degrees
degrees, over a 4-cornered polygon. (You Search (cone) using Simbad with radius of 0.0103 degrees
can also use the region tool to define a Go to Simbad and search {cone) with radius of 0.0103 degrees
cone; this example happends to be a Search (cona) using TAP with radius of 0.0103 degrees
rectangle.) From this drop-down, you can Search FITS at region center

launch:

Display HiPS at region center

¢ A TAP polygon search over this

region (more information about ) ) )
TAP searches) Search (cone) using WISE with radius of 0.0103 degrees

Search (cone) using SOFIA with radius of 0.0103 degrees

¢ A NED cone search at this position
with a radius attempting to .
correspond to this polygon (more
information about NED searches);
results loaded into this tool.

¢ A Simbad cone search at this
position with a radius attempting to
correspond to this polygon; results
loaded into this tool.

Refine search region
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¢ A Simbad cone search at this
position with a radius attempting to
correspond to this polygon, but
launch another browser window or
tab at Simbad with the results.

O A TAP cone search at this position
with a radius attempting to
correspond to this polygon (more
information about TAP searches);
results loaded into this tool.

O A FITS image search at this
position (at IRSA, via this tool);
results loaded into this tool.

O A HiPS image search at this
position (via this tool); results
loaded into this tool.

¢ A cone search of the SOFIA
archive at this position with a
radius attempting to correspond to
this polygon; results loaded into the
SOFIA tool.

O A cone search of the WISE Image
Service at this position with a
radius attempting to correspond to
this polygon; results loaded into the
WISE tool.

O Refine the search region

The last option brings up another pop-up window (similar to this) that allows you to refine the search
region iteratively by choosing a cone or polygon, setting the center, and setting the cone size or polygon
vertices.

Search refinement tool X

Try the following:

s Click on the image to choose a new search center

+ Then initiate the search of your choice from the menu below.

Cone (@ Polygon
Search Polygon

84.071705 -69.203578, 84.104232 -69.221167,
84.400490 -659.245277, 83.968011 -68.227668

Search polygon w O Select Again =+ (D)

From here, you can change the kind of search, refine the positions, launch searches from your refined
position (blue button on lower left), and select from the image again (drop-down on the lower right).

End Ssiect

When you are working with the selection tool, this: appears next to the image toolbar to remind you

that you are in that mode. If you are refining positions for a search, it will be ="' Search Marker "gihor way,
when you are done with the selection tool, if your other actions don't turn off the selection tool, click on that

text to turn it off.
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Tips and Troubleshooting

® The "region selection" tool also appears in the slightly different context of interactive target refinement
in several other places in this tool, where it works in a a very similar fashion.

Footprints

The marker icon ( #~° ) has a drop-down menu with several possible options:
Add Marker
Add Spitzer footprint b
Add S0OFIA footprint b
Add HST footprint b
Add JWST footprint b
Add Roman footprint

A

Any of the options with an arrow on the right can expand to additional subsidiary choices, e.g.,:
- ]
*O"

Add Marker ‘

Add Spitzer fnmprint b IRACIE

Add SOFIA footprint IRACAS
Add HST footprint b 4
Add JWST footprint b

Add Roman footprint

We now describe these various footprints here.

o,

For each of these choices, the markers appear initially in the center of the loaded images. The first mouse click
you make in any of the images will move the marker to that location.

Each of these marker choices, when overlaid and/or selected as 'active', has a dot-dash square around it. If it is
asymmetrical (most of them are), it has an additional "appendage" and a red plus at the center of the footprint:
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h

These so-called "handles" allow you to resize and/or rotate the marker, depending on the nature of the marker.
These handles only appear when the marker is selected as active; if you wait a few seconds, they vanish.

Tips and Troubleshooting

¢ Some of these footprints are large. If you have a small image, some of these footprints will be larger
than your image. Zoom out to see it, or find a larger image to use. If you overlay, say, a Nancy Grace
Roman Space Telescope (formerly WFIRST) footprint on a 2MASS Atlas FITS image, you may need
to zoom out a considerable amount before you can see the Roman footprint. You will see the center
indicator of the marker before you will see the Roman footprint itself.

® You can add multiple copies of the same marker using the layers pop-up (described generally above).
From the layers pop-up, there is a link right under the 'angle' option that says "Add another [marker
type]" -- click on that to get an additional marker of the same type. You can also add a label to the
marker from the layers pop-up, or change its color.

¢ If you have many footprints on the same image, you may have trouble grabbing and moving footprints
lower in the stack of layers on the image. For example, overlay footprint 1, then footprint 2, and you
might have a hard time grabbing and rotating footprint 1 after footprint 2 has been added. The only
workaround here is to use the layers pop-up (described generally above) to temporarily hide footprint 2,
then move footprint 1, then restore footprint 2.

¢ If you have images of very different resolutions loaded (e.g., IRAS and really anything else), sometimes
it struggles to render the marker on each image. You may need to place markers on one image at a time.
(Unclick the "lock color & overlays" option to place markers one image at a time.)

A oy 4
a0 by P
Jiarker #1

=~ The first overlay choice (simply called 'marker') is a red circle.

The remaining markers are all footprints from various telescopes: Spitzer, SOFIA, HST, JWST, and Roman.
HST, JWST and Roman are derived from information provided via MAST (see
http://gsss.stsci.edu/webservices/footprints/help.html [3.) For Roman in particular, they are pre-launch values.
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These two footprints are placed separately from each other. The footprint can be moved or rotated. Click and

Spitzer/IRAC 3.6 and 4.5 micron footprints.

drag the center of the footprint. A circle appears with four small circles ("handles") around it. Grab and drag the

small circles to rotate it, or drag the big circle to move it. Change the color, delete, or add more copies of the
IRAC footprints from the layers pop-up.

- - : - z " . ® )
LY
@ i L " a M 7
] - & s & & 5 ;o f
* # # g ® P o " % a 2y
gy —— &
® ! # L @ : i " . ':-, 2
& '1 a® _' ; ; ¥ :. ] " I # e
s " % N L . + . W
L] L &® o § i ]
™ - Ll " # & -
- & .' Pl F::-ntnréﬁt:'EE'J!Flh FOROCAST G *
L] . ..’- ey v e li ; .: 5 w #
& 4 20 ' . -
’ ® 3 o ‘ . ’ %
" ® * @ & 8 v *
@  Fbtprint: SOFIA FPl . *° ‘% 0"
' e EogrL e otprint: SOFIA FiFlk Bie 3 » ?
& & L") ‘ ; -8 X
3 p & & 3 ®
El 8 & o @ & # & Fl
] _I_. & s &
" 4, -
# Footprigt: SDFIEEHTE’GA&‘I GRISMSE ABBA® ! , 8 2 "84 H
L H .
» 5 i ¥ ‘ ’\ g ®
. s ® L . :. & - -‘ . * L
LA - i %
» . LR
" ® [N . 5 - o
" ) + . *ootprhr SOFIAH AWC BAND TOTAL ,
5 ® as® ¥ & "'
F ¢ " - SOFIA footprints. Several

different SOFIA footprints are avallable the graphic here shows a selection of them The available footprints
(all of which are placed separately) are:

¢ FIFI-LS
4 Blue (50-120 microns)
¢ Red (110-200 microns)
e FLITECAM
¢ Imaging
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¢ Grism ABBA
¢ Grism AB

e FORCAST
¢ Imaging
¢ Grism a
¢ Grismb

¢ FPI+

e HAWC+
4 53 microns (Band A), Total Intensity
¢ 53 microns (Band A), Polarization
¢ 89 microns (Band C), Total Intensity
4 89 microns (Band C), Polarization
¢ 154 microns (Band D), Total Intensity
¢ 154 microns (Band D), Polarization
¢ 214 microns (Band E), Total Intensity
¢ 214 microns (Band E), Polarization

Change the color, delete, or add more copies of the SOFIA footprints from the layers pop-up.

i " HST footprints. You can overlay the whole focal plane footprint, shown
here or 1nd1v1dual 1nstmrnent footprlnts (NICMOS, WFPC2, ACS/WFC, ACS/HRC, ACS/SBC, WFC3/UVIS,

and WFC3/IR). Consult the HST documentation [ for specifics on which apertures are which. The footprint
can be moved or rotated. Click and drag the center of the footprint. A circle appears with four small circles
("handles") around it. Grab and drag the small circles to rotate it, or drag the big circle to move it. Note that if
you overlay the footprint on a very small image, nothing will appear to have happened. You need at least a 45
arcmin image to comfortably see the footprint. Change the color, delete, or add more copies of the HST
footprints from the layers pop-up.
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Footprint JYWST

N - JWST footprints. You can overlay the whole focal plane
footprint, shown here, or individual instrument footprints (FGS, MIRI, NIRCAM, NIS, and NIRSPEC). Note

that if you overlay the footprint on a very small image, nothing will appear to have happened. You need at least
a 30 arcmin image to comfortably see the entire JWST focal plane. Please consult the JWST documentation [
for details about the footprints. In all cases, if the footprint is 'active', a circle near the middle of the footprint
will appear with four small circles ("handles") around it. Grab and drag the small circles to rotate it, or drag the
big circle to move it. Change the color, delete, or add more copies of the footprints from the layers pop-up.

! e ' - Nancy Grace Roman Space Telescope
focal plane footprlnt As above the footprlnt can be moved or rotated. Click and drag the boresight (the cross

hairs), which appears by default to the upper right of the array of squares. A circle appears, centered on the
boresight, with four small circles ("handles") around it. Grab and drag the small circles to rotate it, or drag the
big circle to move it. Note that if you overlay the footprint on a very small image, nothing will appear to have
happened. You need at least a 60 arcmin image to comfortably see the footprint, and even then you will
probably have to click and drag to see the entire footprint. Consult the Roman documentation [ for specifics on
the apertures. Change the color, delete, or add more copies of the Roman footprint from the layers pop-up.
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IRSA Viewer: Tables

All of the tables in IRSA Viewer (whether they are catalogs, or a list of the loaded images, or the contents of a
FITS header) are interactive tables, and they have the same basic properties, discussed in this section. The
specific broad case of catalogs is in another section.

Contents of page/chapter:
+Table Header

+Table Columns
+Adding Columns
+Table Filters

+Table Actions: Searches
+Row Details

+Table Cells

+Saving Tables
+Table Navigation

Table Header

These interactive tables -- called Firefly tables, after the software that is running here -- all have the same
functionality, regardless of the contents of the table. If it looks like this sort of table, you can work with it
whether it is a catalog, an image header, a list of images, etc.

If you have loaded a table into a tab and it doesn't take up the whole screen, to see more of the window, grab the

™

divider between the window panes and slide it up/down or over as needed, or use the expand arrow icon (
to enlarge the window pane to take up the whole window.

The table is shown exactly as it has been provided to the tool, with all columns as defined by the creator of the
table. To understand what each column is, please see the documentation associated with that catalog or table.

The tab (and table) name itself likely indicates its origin. To remove the tab, it is likely that you can click on the
"X" on the tab.

At the top of the table, there can be several symbols:
I€ <€ {1 |ofa > 3| (1-1000f 338} 'ﬁ Y T ﬁ@@ Ry,

which we now describe, going from left to right along the top of the catalog tab.

< < 1 of 4 » | {1-100 of 319} L.
Table navigation
The first thing to notice is that (typically) only the first 100 rows of the retrieved catalog (or table) are

displayed in the table. In the example here, there are 319 sources that were retrieved as a result of the
search, grouped into 4 'pages.' The left/right black arrows plus the page number allow you to navigate
among these 'pages' of 100 sources each. Note that the entire set of results (not just the 100 rows you

are currently viewing) can be sorted by clicking on any column's name.

&

Table Actions: Searches
This drop-down has choices to launch new searches, and as such, it has a separate section below.
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Filter
Filters are complex and powerful enough that they are covered in a separate section below.

Tr

Table as text

Clicking on this changes the table display into a fixed-width text display. The icon then changes to ﬁ
click this again to return to the default table view.

Save table

This is how you can save the table. It has a separate section below.
e

Add a column
This icon adds a new column to the table. This has a separate section below.

@ Info link

You may or may not see this icon. This is an "information" button and, if it exists, it may provide
additional information about the table. It could have information about the job that was used to retrieve
it:

Table info A

Job info Tabla Metadata

Phase: COMPLETED

Start Time: 2024-10-18T23:01:24.7647085897

End Time: 2024-10-18723:01:27.0499300672Z

UWS Job URL: [j https:/firsa.ipac.caltech.eduy/TAP async /60284178 Show
Surnmary: 1,870 rows found

ID: 1725292484764

LS @ /{.
where the direct link to the job is given there (and can be copied by clicking on the clipboard, ready to

be pasted into a helpdesk query, for example), with a job id as shown. It could also just have
information about the table metadata:
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Jab Info Table Metadata

Table Meta

DATABASE: ANWISE Scurce Cataleg (allwise_p3as_psd)

DATETIME: 2024-03-27 15:36:01

EOINNOX: J2000
fixlen: 1

ORIGIM: IPAC Infrared Science Archive (IRSA), Caltechy/JPL

RowsRetrieved: 319
SIMULATED _TABLE: n

SKYAREA: polygon(270.99828 -24.44978, 270.84541 -24 44957, 27084571 -24.31057 270.95842 -24.31078)

S0L: "WHERE (no constraints}

SOL: SELECT {45 column names follow in next row.)
StatusFile: jworkspace/TMP_OGLTO_10732/Gator/irsa/107 32 leg. 10732 kit

@,y

where the information about this table includes information about the query that produced it.

“ Row details

You may or may not see this icon. This is how you get more information about the currently-selected

row. It has a separate section below.

Table options

Clicking on this icon brings up options for the table, e.g., how many rows are displayed per page, which
columns are shown, metadata about each column if available, whether units and data types are shown at

the top of the column, shown here:

Table Options
Show/Hide: Units Data Type Filters

Column Options Advanced Filter

nane filter

N

designation nuil
ra F7 nuil
dec F7 nuil
clon il
8 clat nuil

Page Size: 100

format null_string = type  units

char WISE source designati
double deg  right ascension {J200C
double deg  declination (J2000) {d¢
char

char

By default, it is often but not always the case that all columns are shown. To show or hide columns,
select the tickbox in each given row. The default page size is 100 rows. Note that expanding the page
size to numbers much greater than 100 may result in a substantial performance degradation (e.g., your
browser will appear to freeze or not appear to be doing anything while it manages and renders the large
table). See the Filters section below for more things to do from the table options pop-up.

g’

Expand

Clicking on this expands the catalog window pane to take up the entire browser window. To return to
the prior view, click on "Close" in the upper left.

©) Help

The last option on the top of the catalog tab may be a context-sensitive help marker, which should bring

you to this online help.
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Table Columns

Depending on what you did to display a table, the columns that are shown may be in easily-human-readable
form, or may reflect column names used within the individual catalog. Please consult the detailed
documentation associated with your specific table if the headers are not clear to you.

The table is shown exactly as it appears in the corresponding database (or as it appeared on your disk), with all
columns as defined for that catalog. To understand what each column is, please see the documentation
associated with that catalog. (For IRSA catalogs, this documentation is available via navigating through the
IRSA website.)

Clicking on the column names sorts the table by that column; clicking once sorts in ascending order, clicking a
second time sorts in descending order, and clicking a third time returns the table to the original order. Small
arrows appear next to the column names to remind you if the column is sorted in ascending or descending order.
When you do a single-position search on catalogs, depending on how you do it, it could be that two new
columns are appended to the end of the catalog as it is returned to you. These columns are:

e dist - the distance between the source in question and the location you specified
¢ angle - the position angle between the target position you requested and the object it found (degrees E
of N)

When you do a multi-position search on catalogs, you could have three new columns prepended to the catalog
as it is returned to you. These columns are :

¢ cntr_01 - the target position you requested

e dist_x - the distance between the target position you requested and the object it found

® pang_x - the position angle between the target position you requested and the object it found (degrees E
of N)

These additional columns can help you assess if the target it found is the target that should be matched to the
position you requested.

It could be that, when you do a multi-position search on catalogs, you have an option for "one-to-one
matching". If that is selected, the line (and only one line) of output is included for each line of input. It chooses
the closest source within the radius you specify, or if there is no match, it adds a line indicating no match.

Tips and Troubleshooting

You can hide or display columns; click on the gears ( ) to get to the table options, and tick the box
corresponding to the row you want to hide or show.

e [f you are constructing and loading your own catalog where you don't specify the formatting, the tool
tries to guess the formatting of the column based on the first row's values. Therefore, if you have a
value in the first row that happens to be a string like "null" where the rest of the column isn't like that,
or happens to have only one decimal place where the rest of the column has 2 or more, it will guess
incorrectly and format the other rows just like the first one. Try editing your catalog file to put the most
general case as the first row.
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Adding Columns

@

This icon allows you to add a new column to your catalog. When you click on it, it brings up this pop-up
window:
Add a column X

Required fields are marked*
Mame: *
Mode: @ Enter expression Use preset function

Expression: * po

Data Type: double = Precision: 2.g. FE

S

Units:

@

UCch:

Description:

- Add Column Cancel @

This window asks for:

® Name of the column (required) -- it cannot have special characters like a minus sign or a percent
symbol; you can only use letters, numbers, and underscores.

® Mode "Enter expression" or "Use preset function" -- options shown here correspond to "Enter
expression" options; the preset function options are included in the last bullet here.

e Expression (required) -- using basic SQL operators, you can manipulate columns to create the new
column. (See more on this below.)

® Data Type -- specify if your new column is a double precision floating point ("double"), a long integer
("long"), or a string ("char").

¢ Precision -- if you have selected "double" for data type, select how many decimal places your new
column should display. For example, if you want the numbers to display as 1.23, enter "F2".

e Units -- specify the units of your new column. For more information, see IVOA documentation (4

e UCD, or unified content descriptor -- for VO compliance, add this for your new column. For more
information, see IVOA documentation (4

® Description -- add a description for your new column.

® Select a preset -- if you select "Use preset function", you can choose (a) "set filtered rows to 'true' and
the rest to 'false', (b) "set selected rows to 'true' and the rest to 'false'", or (¢) "number rows in current
sort order". These options are useful for tagging items you have selected in myriad ways (from plots,
images, complicated filters), or ordered in complicated ways. For example, if you have constructed a
complicated filter, then you can create a column that is true for the selected rows; if you cancel the
complicated filter, you can then easily recreate the complicated filter by simply filtering on your newly
created column.

In order to construct the expression for your new column, your input should follow the syntax of an SQL
expression. If you click on the magnifying glass next to the form input, you get a pop-up window that can help

you construct an expression; click "apply" to apply the expression.

You need to use the column names exactly as they appear in your catalog. Supported operators are: +, -, *, /, =,
>, <, >=, <=, |=, LIKE, IN, IS NULL, IS NOT NULL. You may use functions as well; for a list of all available
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functions, see here 1. Some examples include:

¢ "w3mpro" - "w4mpro"

e sqrt(power("w3sigmpro"”,2) + power("w4sigmpro",2))
® ("ra"-82.0158188)*cos(radians("dec"))

¢ "phot_g_mean_mag"-(5*log10(1000/"parallax") - 5)

Tips and Troubleshooting

* When you create a new column that is calculated from other columns, it is created statically. That is, it
is not dynamically updated like a spreadsheet, but calculated once and left alone after that.

® When you create a new column, the header of the new column is red to let you know that the column is
not present in the original catalog.

* When you save the catalog, the header of the saved catalog indicates that you have added a column.

When you load the catalog back into the tool, the header of the new column is still red.
[ ]

You can edit or delete columns after you have created them; click on the gears ( ) to get to the table
options, and then click on the edit icon to bring up a dialog box to edit or delete the column.
[ ]

You can hide columns; click on the gears ( ) to get to the table options, and tick the box
corresponding to the row you want to hide or show.

e If you create a new column that turns a floating point column into an integer with the "FLOOR()"
function, you need to be sure to set the resulting column type to "long". For example, if you have data
covering several days or years, and you have a column that is a floating-point MJD, you can convert it
into an integer, e.g., via FLOOR(mjd) for days or FLOOR(mjd/365.24) for years, then you can use the
drop-down filter menu for the new column to quickly compare different time ranges. But, the new
column must be an integer (e.g., "long") in order for this to work properly.

¢ If you need to, say, take the square root of a column that occasionally has a negative number, and you
want it to attempt to handle this in a physically reasonable manner, you can construct expressions like
this for a column named 'col' that has some positive and some negative numbers:
if("col">=0,sqrt("col"),-sqrt(-"col"))

Table Filters

Filters are a very powerful way of exploring the table full of search results. Click on this icon in order to
start the process of adding filters. A text entry box appears above each of the current catalog columns, with a

small version of the filter icon corresponding to that row on the far left. You can type operators and values in
these boxes -- hit return or tab after typing or click in another box to implement the filter.

Example: From a catalog, show only those sources with declination above a certain value (say, 31 degrees),
type "> 31" in the box at the top of the "dec" column. Or, if you have retrieved a WISE catalog and would like
to only view the objects with a W1 (3.4 micron) profile-fitted magnitude less than 6 magnitudes, in the box at
the top of the 'wlmpro' column, type "< 6" in the form.
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Type Ba

ali-gky For columns (fields) with a limited set of choices, on the right edge of the text entry
) compilation box, an arrow appears; click on it to get a drop-down from which you can select the
available choices. To implement the filter, make the choices, and click "Apply" when
you are done. Click "clear" in the top of the drop-down menu to remove that filter.

extragalactic
galactic

sirmulated

After you impose a filter, then the number of rows in the table is restricted according to the rules you have
specified, and the "filters" icon on the top right of the catalog pane has changed to remind you that there has

4]

been a filter applied, in this case four filters: . To clear the filters, click on the cancel filters icon (which
X

Filters can be used in combination. Note that the filters between columns are logically "AND"ed together, but
filters within the same column can be logically "AND"ed or "OR"ed together; examples are below.

also appears after you impose filters):

The available logical operators are :

¢ = which means 'equal to' (exactly!), e.g., the parameter on which you are querying (the column headers
as shown) is exactly equal to this value you are specifying.

¢ > which means 'greater than'

¢ < which mean 'less than'

¢ |= which means 'not equal to' (exactly!)

¢ >= which means 'greater than or equal to'

¢ <= which means 'less than or equal to'

¢ IN which means 'included within this list', e.g., the parameter on which you are querying is included
within the list you are specifying (if the column filter is free-form text, type "valuel,value2" and it will
give you rows that have valuel or value2).

¢ LIKE which means 'resembles the text that is entered’, e.g., the text resembles the text that you type in
the box.

¢ IS which effectively is the same as =

¢ [S NOT which effectively is the same as !=

Examples:

® Retain rows for which a certain parameter is not an empty string: !="

® Retain rows for which a certain parameter is not NULL and is larger than 1.234: > 1.234 and IS NOT
NULL

¢ Retain rows that have values between -0.5 and 1.25: > -05 and < 1.25

® Retain rows with a parameter greater than one value or exactly not equal to another value: > 12345 or
1= 3000

e Retain rows with a parameter equal to one of the values in a list: IN a,b,c,d
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You can also interactively impose filters from plots from a catalog. Moreover, all the same operators that are
available for making plots can be applied in filters. In both cases, see the plots section for more information.

You may also be able to select rows one at a time via the far left column and then filter that down. Example:
Retrieve a catalog of any sort. Select rows by ticking the box on the far left, say, every other row out of the first
12. Click on the filter icon on the top of the column. The filter is imposed to only include the 6 rows you
selected.

If you click on the table options icon ( ), you get a pop-up that includes a place to filter columns. Here is an
example of the table columns for a WISE catalog that has been filtered to just have SNR>10 for each of the four

bands:

Table Options x

Show/Hide: Units Data Type Filters Page Size: 100

Column Options  Advanced Filter

name fiter | format| nullstring | type | units description
e

designation null char WISE s

ra 7 aull double deg  right as

dec 7 aull double deg | declination {J2000) (deg)

clon null char

clat ull char

sigra F4 nul doubie arcsec

sigdec F4 aull double arcsec

sigradec F4nul double arcsec erm of RA and De nties (arcsec)

& wimpro & null double mag  instrumental profile-fit photometry magnitude, banc

8 wisigmpro P2l double mag |ins I profile-fit pr

wisnr >10 F1 null doubie I profile-fit pt

€3 nul double 1 profile-fit of
F3nul double mag ins 1 profite-fit pr y magnitude, banc
F3oul double mag | profile-fit photometry flux uncertainty
>10 F aul double | profile-fit ph
E3nul doubie | profile-fit pr
£ nul double mag ins 1 profile-fit of
F3nul double mag |ins | profile-fit pt y flux uncersainty
wasne >10 Fl null doubie I profile-fit photometry /N ratio, band
€3 nul double | profile-fit ph
F3nul doubie mag
£ nul double mag ins
>10 Fl aull double
£ nul double
aull int
null int
£ nul double
Faul double
Column selection wil apply to future searches of this table in this session
m Reset column selection Remove all fiiters ®

You can type in constraints in the filter box in much the same way as you can from the catalog itself; note that
the column description is included here, which may make this way of setting filters more useful when working
with a new (to you) catalog.

The second tab is the advanced filter interface:
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Table Options X
Show/Hide: Units DataType @ Fiiters
Column Options  Advanced Filter

Columns (sorted) Current Constraints:

< ce_fiags (char

- ciat {char) ® AND

Apply  with:

ﬁ Hcse(c‘o\;nm;c;e;n‘q;\*‘ ‘i;c:rr(‘n‘/‘g;ajl;\:!;vs 1 @/
Here, the columns are listed alphabetically on the left, the constraints you have imposed are in the "current
constraints" box, and you can apply additional SQL constraints via the free-form text box. Hints for syntax are

given below the entry box. This window can be resized such that you can see the whole set of hints and imposed
filters. Note that in this interface, column headers must be enclosed within double quotes.

Cancelling filters

After you impose a filter, then the "filters" icon on the top right of the catalog pane has changed to remind you

4

that there has been a filter applied, in this case just one filter: To clear all the filters at once, click on the
o7
cancel filters icon (which also appears after you impose filters): \ .

Tips and Troubleshooting

¢ If you impose logically inconsistent restrictions such as "exposure_time > 160" and "exposure_time <
100" (">160;<100" in the filter box for a column called "exposure_time"), no data will result, because
no data are (can be) both less than 160 seconds long and greater than 100 seconds long at the same
time. However, "exposure_time > 160 or < 100" works just fine (">160 or <100" in the filter box for
the column "exposure-time").

¢ [f you impose nonsensical filters (like using a letter where a number should be, like "wlsnr < ") then it
will let you know that something has gone really wrong, and let you go back to fix it.

¢ However, a filter like "ph_qual < f" could be valid -- if the column with which you are working is a
string, then a string is a valid filter. It is case-insensitive. For the ph_qual column in the 2MASS
catalog, the values are always three letters, such as AAA or ABA or CUU. A filter like "ph_qual < {"
will operate as if you have alphabetized the list. Any string that starts with A comes before F and so
will be retained. If you do "ph_qual < BBB" then AAA will be left in, but so will "BAU", because
alphabetically, BAU precedes BBB.

¢ [f you impose filters from a plot, it can manifest as several filters on the catalog, e.g., one for each side
of the square you have drawn on the plot. If you want to remove, say, just one of the four filters (rather
than all of them by cancelling all filters), you can do so from the table options pop-up.
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¢ If you want to copy all of the "current constraints", even if the entire field is not visible to you, you can
click on the clipboard icon to copy the entire string, and then paste it into another field or application to
see what it is.

e If you are choosing filters from a list of terms, cancelling those filters might not work the way it
cavalierly seems like it should. If a down arrow appears next to the filter box, then a list of options you
can select is available. Tick the boxes you want, and click "Apply" to apply the filter. Now, if you want
to change the filter, click the down arrow, select different options, and click "Apply" again to re-impose
the new filter. To remove the filter, you have to treat it like you would when applying a modified
second filter -- unselect the choices, or hit 'clear’, and then hit Apply again. If you deselect the choices
and then click elsewhere in the window without hitting clear, your actions are interpreted as 'cancel
without doing anything' as opposed to 'impose the new filter I just set' (which is 'cancel all filters').
When you are resetting the filter to be 'select nothing', it is treating that as a new filter setting, so you
need to set up that filter and click 'Apply' in order for it to understand.

e If you impose filters from a plot, image, or table, you can cancel them from a plot, image, or table. That
is, if you impose filters from a plot, and different additional filters from the image, when you click the
'cancel filters' icon from the table, all the filters are canceled at once. If you have filters imposed from
multiple places, clicking on 'cancel filters' doesn't cancel just the filters imposed from that place; it
cancels all of them. If you want to be able to reconstruct a complicated set of filters, though, you can
add a column to your table that is one of the preset functions -- set it to true if the row is filtered. Then

you can cancel all your filters at any time but you can easily recover the filtered data by filtering on that
one new column.

Table Actions

vﬁ This icon implements a new search, an 'action’, on the currently selected row of the table. When you click
on it, it reveals a drop-down:

Whaole table actions
Usa table as an upicad to TAP search
Cona and Point Actions based on center: 210.703728, 54.394937 Equ J2000
Search TAP at row
Search MED at row with 5" radius
Search Simbad at row with 5" radius
Go to and Search Simbad at row with 5" radius
Display FITS for row
Display HiPS for row
For this example, the selected row is 210.703729, 54.394937 in J2000 decimal degrees. From this drop-down,

you can:

¢ Send the entire table to a TAP search

¢ Launch a TAP cone search at this position (more information about TAP searches)

¢ Launch a NED search at this position with a 5 arcsecond radius (more information about NED searches)

¢ Launch a Simbad search at this position with a 5 arcsecond radius, and put the results in a table here in
the tool

¢ Launch a Simbad search at this position with a 5 arcsecond radius, but start another browser window or
tab at Simbad with the results
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e Launch a FITS search at this position (at IRSA, via this tool)
e Launch a HiPS search at this position (via this tool)

Any of these searches (except the search that launches another browser window with the Simbad results) places
the search results into this same tool.

Row Details

~ This icon is not always available. When it is available, when you click on it, a new pop-up window
appears with information about the row you have selected:

Row Details: irsa_catalog_search_results.tbl X
{1- 51 of 51) ? Tr @ Ky
Mame Value Units  Type
char chat char | char
Y - -
entr N 1 leng
dist_x 0.602755 arcsec | double
pang_x 122272628 deg choulbie
objname_01 HD787 char
ra_ 3.0415980000E+0 doubie
dec 01 ~1.7938278000E+1 doubie
designation | JO0O1210.01-1756181 char
ra 3.0417448 deg coubie
dec -17.9383674 deg choulbie
sigra 0.0187 arcsec |double
sigdec 0.0157 arcsec | double
sigradec -0.0050 arcsec double
wimpro -0.781 mag |double
wilsigmpra | null &g cioubia
wisni 0.3 double
wirchi2 2183E-4 double
W2mpre -2.0M mag  |doubls
wisiampors  null man doubie ]

In some tools, like IRSA Viewer, this content appears as additional tab elsewhere in the tool (not in the table
pane, but often viewable at the same time as the table itself), as an additional tab called "Details."

In either incarnation, this information is sometimes called a "property sheet."
This table consists of each of the columns of the retrieved catalog with additional information about each field
where available. (Not every catalog may have this information available.) For additional information, please

consult the full documentation that accompanies the catalog.

Note that if you leave the pop-up or tab open as you select different rows in your main table (or catalog), it is
dynamically updated.
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Tips and Troubleshooting

¢ The property sheet is a more expanded, vertical view of the information shown in a row of a catalog,
along with documentation of the catalog columns. If you think of the main table (catalog) view as a
single row that you have to scroll left and right to see in its entirety, this view is sort of an orthogonal
view, where you have all of the same contents of that row but shown as its own table, with the full
header description, if available, and you can scroll up and down to see the entire contents (as opposed to
left-right). This is sometimes a more user-friendly way to view any given row.

® Because you can sort/filter the data in the property sheet, you can restrict what values are shown. Those
filters are respected as you page through your main table.

® When changing rows in the main table, the property sheet scrolls to preserve the visibility of whatever
row in the details tab is highlighted. If you scroll down in the property sheet without changing the
highlight, when you change rows in the main table, because the first row in any table is always
highlighted by default, the property sheet will scroll back to the top.

Table Cells

Some cell values may be too long for the cell space. If that is the case, an ellipsis ("...") will appear in the cell as
you mouse over it:

aocess_url accas
char C
https:{firsa.ipac.caltech.edu/dat = imaga/fi

httpe:{firsa.ipac.caltech.edu/data/SH imaga/fi
https:ffirsa.ipac.caltech.edufdata/sl imaga/fi

If you click on the ellipsis, you get a drop-down menu:

access_url access_fo
char char

https:{firsa.ipac.caltech.edu/dat: « image/fits
https:/firsa.ipac.caltec’ e
https:/firsaipac.caltec Copy to clipboard
https:{firsa.lpac.caltec
https:{firsa.ipac.calie
https:/iirsa.ipac.caltech.edu/data/sl image/fits

Yiew as plain text

from which you can choose to copy the cell value or view it in a
pop-up window.

If you view it in a pop-up window, it will attempt to format it in a readable fashion:
View as plain text X

[ View with formatting

https://irsa.ipac.caltech.edu/data/SPITZER/Enhanced/SEIP/images/5/0062/50062481/0/50062481-10/50062481.50062481-10.IRAC.4.median_mosaic.fits

which, for most cells, will be functionally indistinguishable from no special formatting. It will only matter for
very complicated cells.

IRSA Viewer : Tables 86



IRSAViewer Help

Saving Tables

You obtain this pop-up:
Save table X

File format

IPAC Table {.tbl}

L4 ]

File name
table_WISE-allwise_p3as_psd-Polygon.thl
File location: & Local File Workspace
@) Save tabie as displayed
Save table as originally retrieved

The table will be saved in its current state, including its sorting order and derived columns,
but excluding rows not accepted by any filters applied, as well as any hidden colurmns.

Cancel @

You have several choices to make. In order, they are:

File format
You can save the table in a variety of formats:

File format

IPAC Table (.tbi)

IPAC Table {.tbi)

Comma-separated values {.csv)

Tab-separated values {.tsv)

VOTable - TABLEDATA {.vot)

VOTable - BINARY2 {.vot)

VOTable - FITS (.vot)

Parquet file with VOTable metadata {.parquet)
| Region (.reg)
It defaults to saving it as an IPAC table file T, which is basically ASCII text with headers explaining
the type of data in each column, separated by vertical bars.

Other formats include comma-separated values (csv, suitable for, e.g., Excel), tab-separated values
(tsv), and three different versions of VO tables . You can save the file in parquet file format &, which
is a highly efficient, compressed, column-oriented format for tabular data that has been adopted by
many recent wide area survey projects. You can also save the file in DS9 Regions file format 3. The
advantage of saving it here as a regions file (as opposed to from the visualization) is that this way, the
entire catalog is guaranteed to be saved.

File name
The tool tries to make a guess at a sensible filename. Feel free to change it to something that makes
sense to you.
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File location
You may save your file to a local file (on your disk) or, if you are logged in, in the IRSA Workspace (.
Modifications to the table
Depending on what you have been doing to the table at this point, you may have filtered or added
columns. If you want to save the table as it is currently displayed, with all filters as imposed and any
columns hidden, and any added columns as shown, select "Save table as displayed." If you want to save
the original table, with all rows and the original columns intact, choose "Save table as originally
retrieved."

Table Navigation

At any time, you can move among tables by just clicking on the tab name. But, with the ability to extract data
from images comes the ability to rather quickly drown in tables. There is a way to navigate among a lot of table
tabs that have accumulated.

This is probably best explained via an example. Here, I have tabs showing that I have extracted several lines,
drills, and points from my images:

Extract... Extract... X Extract... Extract... X Extract... % Extract... X Extract.. X Extract.. % Extract.. X Points 12 x

On the far right of the collection of tabs, at the top right of the table pane, I have a downward pointing arrow.
When I click on this, I get a drop-down:

ttract... X Points 12 = Extracti.. = Extracti.. =+

OPEN TABS

Extract Line 9
Extract Line 10
Extract Line 11

Points 12

Extraction Z-Axis - 13
Extraction Z-Axis - 14
Extraction Z-Axis - 15
Extraction Z-Axis - 16

This drop-down shows that the tab marked "Points 12" is in the foreground (it is shaded yellow) and this
drop-down has a filter box at the top. That filter box at the top works just like the filters discussed above, so if |
want to find the tabs with the extracted lines, I can type "line" in the box, and it will filter down the list, leaving
only those tabs with "line" in the name:
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tract... Points 12 x Extracti.. x Extracti.. =

OPEN TABS
like: “Hline¥’
Extract Line 1
Extract Line 2
Extract Line 3
Extract Line 4
Extract Line 5
Extract Line 8
Extract Line 9
Extract Line 10

Then, from there, I can select the tab I want to bring to the foreground. (When I select a tab to bring to the
foreground, that tab is also in the foreground for plotting.)

In this fashion, I can navigate easily among many tabs that are open at the same time, even if [ have so many
tabs that their headers are not completely shown.
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IRSA Viewer: Catalogs

Catalogs are a special case of tables; the basic functionality of tables is covered in the Tables section. You can
load a wide variety of catalogs to load for overlaying on your visualized data, but this section focuses on IRSA
catalogs. If you don't have an image loaded, the tool will pick a "coverage image" for you and overlay the
catalog on that image. It will also make a plot for you, which you can change.

Contents of page/chapter:
+Introduction
+IRSA Catalogs -- Searching for catalogs from IRSA

+Interacting with Catalogs

+Hierarchical Catalog Display
+Details Tab -- More information about the columns

Introduction

There are several different ways to get catalogs into IRSA Viewer. This chapter focuses on IRSA catalogs.

~7 Results Catalogs Images Upload
When you click on the "Catalogs" tab at
the top of the IRSA Viewer window, you are dropped into an IRSA Catalogs search, which is what we describe
here. There are other kinds of searches you can also do that will load catalogs (or other tables) into the tool.

IRSA Catalogs -- Searching for catalogs at IRSA
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Select Project: WISE - Search Method:  Cone 2

Select Catalog: AIWISE Database O

tes or Object Mame Try MED then Simbad ©

ANWISE Source Catalog Trrray ‘AT nge 18 12.34 34.89° 4653 -0.251 gal
Rows: 747634026 Cols: 334 info  Column Def EXSMPIES! qam7mazs 11d58m02s equ j2000° 123 8.5 01950°  U140258.51+542318.3

AIWISE Multiepoch Photometry Table
Rows: 42758337365 Cols: 48  jnfo  Column Def Radius

AIIWISE Reject Table 10 arcseconds o
NS 3 = 4 il
Rows: 428787253 Cols: 334  info  Column Def Vaiid range between: 1" and 360000
AIWISE Atlas Metadata Table
Rows: 18240 Cols: 348 jfnfo  Column Def

AlIWISE Frame Cross-Reference Table
Rows: 21208389 Cols: & info Column Def

AIWISE Atlas Inventory Table

Table Selection:  Long form 2 Reset
name constraints description
designation WISE source designation
ra right ascension {J2000)
dec declination {J2000)
sigra uncertainty in RA
sigdec uncertainty in DEC
sigradec cross-term of RA and Dec uncertainties

Add additional constraints here (SQL)

Ex: w3snr>7 and (W2mpro-w3mpro)>1.5 and ra=102.3 and ra<112.3 and dec<-5.5 and decs -15.5({source_id_mf = "1861p075_acs1-002577"
The format for date type is yyyy-mm-dd

R ®

The upper left quadrant of this window is where you specify which catalog you want to search. To change
catalogs, first select the "project” under which they are housed at IRSA, such as 2MASS, IRAS, WISE, MSX,
etc. The available choices underneath that change according to the project you have selected. A short
description is provided for each of the catalogs, with links for more information (including definitions of the
sometimes cryptic column names); an example is here:

ARWISE Source Catalog

Rows: 747634026 Cols: 334 info Cofumn Def

BAHWISE Multispoch Photometry Table
Rows: 42759337365 Cols: 48  jnfo  Column Def

AHWISE Reject Table
Rows: 428787253 Cols: 334 infe  Column Def

AHWISE Atlas Metadata Table
Rows: 18240 Cols: 348 info Column Def

BHWISE Frame Cross-Reference Table
Rows: 21208389 Cols: 6 info Cofumn Def

ANWISE Atlas Inventory Tahle
The upper right quadrant of this window is where you specify the target (the position is sometimes pre-filled
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with its best guess as to what you want) and the search method (cone, elliptical, box, polygon, multi-object,
all-sky), and the parameters that go with that search method (e.g., the radius of the cone). The parameters for
each of these searches change dynamically as you select search options, as follows:

Caution:
Pick your units from the drop-down first, and then enter a number; if you enter a number and then select

from the drop-down, it will convert your number from the old units to the new units. There are both
upper and lower limits to your search radius; it will tell you if you request something too big or too
small. Note that these limits are catalog-dependent.

Cone search:

Search Method: Cone o

Try MED then Simbad 2

e ‘M1 ‘nge 8 234 3489 4653 -0.251 gal
LXAmpies. Toh P mads 1Td58mizs equ {2000 2.3 8.5 b185 40258 571+ 54 23183
Radius

10 arcseconds o

Valid range between: 1" and 360000
You can put in a position, but sometimes it attempts to guess a position, based on prior searches. You

specify the cone radius; the default is 10 arcsec.
Elliptical search:

Search Method:  Elliptical o

Try NED then Simbad 2

ey 'mB1 Cnge 18 234 34890 4653 -0.251 gal
CHMPIES! qamTmazs NA58mM02s eqe [2000° 2.3 8.5 B350 J140258.51+542318.3
Semi-major Axis:

10 arcseconds -

Tl

Valid range between: 17 and 260000
Positicn Angle

{
Axial Ratio

26

You can put in a position, but sometimes it attempts to guess a position, based on prior searches. You
specify the search ellipse's semi-major axis, position ratio, and axial ratio. Defaults are as shown.
Box search:
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Search Method: Box o

ject Name Try NED then Simbad 2

(R T 'mEl ngc 18 ME.34 3489 'A65.53 -0.251 gal
CXBMPIEST 4o Tm32s 11d58m02s equ |2000° 2385 1850 140258 5145423183
Side:

10 arcseconds o

Walid range between: 1" and 360000

You can put in a position, but sometimes it attempts to guess a position, based on prior searches. You
specify the box's length on a side; default is as shown.
Polygon search:

Search Method:  Polygon o

Coordinates:

Q@

~ Fach vertex is defined by a JZ000 RA and Dec position pair
- A max of 15 and min of 3 vertices is allowed

- Yertices must be separated by a comma {,)

~ Example: 207 215, 205 205 21.5 205, 21.5 215

Search Method:  Polygon o

Search area @ Image Visibia Custom

Coordinates:

185.80073 15.75230, 185.65630 15.75228, 185.65623 @
15.889128, 185.80075 15.89130

~ Bach vertex is defined by a JZ000 RA and Dec position pair
- A max of 15 and min of 3 vertices is allowed

- Yertices rmust be separated by a comma {,)

- Example: 20.7 21.5, 20.5 20.5, 21.5 20.5, 21.5 215

For this, note that it no longer has a single target location. It will sometimes try to pre-fill the vertices of
the position it thinks you want, based on prior searches. If you have images loaded, it will give you
choices based on the current image -- you can select whether you want the catalog request to match the
entire area of the image you have selected ("image"), or just the portion of the image you can see in the
current view ("visible"), or your own ("custom") area. (However, note that if you have selected a HiPS
image before searching, you are limited to a maximum of 5 degrees.) The list of vertices in the
coordinates box are in decimal RA and Dec in degrees. You must enter at least 3 and at most 15
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vertices, separated by a comma. Note that, for overlaying catalogs on HiPS images, you cannot select
"image", because HiPS images are generally very, very large, so this would result in too many points
being returned. There is a maximum of 5 degrees imposed on catalog searches to match HiPS images.

If you select a rectangular region of your image and then select a polygon catalog search, you will have
a fourth radio button above, "selection", which matches the corners of your selected image region.

If you select the "bullseye" icon on the right ( & ), you get a pop-up with a way to interactively select
your target; this works just like this interactive target refinement (go there for more details) :

Choose Target X
) 49
X LOLo
Use the Selection Tools ., ) to choose a search polygon. Click to change the center.
[©), HPS  HPS/Atef | EqJ2000 © HiPS /MOC »

2MASS color J {1.23um]), H (1.68umj), K {2.16u... FOV:3S'

Qa8

Multi-Object search:

Search Method:  Multi-Object

@ Local File Workspace

Choose a file

Radius

.

10 arcseconds

a

Valid range batween: 1" and 360000

For a multi-object search, it can't guess what position you want. You need to upload a file (from your
disk or the IRSA Workspace ) in IPAC table format [, which is a varietal of plain text. (IRSA has a
table validator 1 which may be helpful.) Note that you also have to specify the radius over which to
search for each of the targets in your list.

When you do a multi-position search on catalogs, three new columns are added to the catalog as it is
returned to you. These columns are :

¢ cntr_01 - the target position you requested
¢ dist_x - the distance between the target position you requested and the object it found
¢ pang_x - the position angle between the target position you requested and the object it found
These additional columns can help you assess if the target(s) it found is the target that should be
matched to the position you requested.
All-sky search:

IRSA Viewer: Catalogs 94


https://irsa.ipac.caltech.edu/applications/DDGEN/Doc/ipac_tbl.html
https://irsa.ipac.caltech.edu/applications/DDGEN/Doc/ipac_tbl.html
https://irsa.ipac.caltech.edu/applications/TblValidator/
https://irsa.ipac.caltech.edu/applications/TblValidator/

IRSAViewer Help

LS

Search Method:  All Sky

Search the catalog with no spatial constraints

Because this is an all-sky search, it does not have a single target entry box. In order to constrain this
search, you need to impose constraints on the bottom of the screen (see below).

The bottom of this window allows you to set restrictions on specific columns. It gives you a list of all the
available column names in the corresponding catalog. (Most catalogs have identical "standard" and "long form"
selections, but some have more columns available in "long form".) From here, you can choose what to display
(tickboxes on the left), and filter what is returned ("constraints" column). For example, only return objects with
values in column y that are greater than x. If you add more than one restriction, they are combined logically
using an "AND" operators; be careful, because you can thus restrict data such that none of the catalog meets
your criteria.

Click on "Search" to initiate the search. It will load the catalog into a tab of its own. The objects will also be
overlaid on any images you have loaded, and a default x-y plot will be shown. (For more on the x-y plots, see
Plots section.) All of these representations are interlinked -- clicking on a row in the table shows it on the image
and in the plot, and clicking on an object in the image shows it in the table and in the plot, and clicking on an
object in the plot shows it in the table and on the image.

To close the catalog search window without searching for a catalog, click on "Cancel".
Tips and Troubleshooting

e If the catalog search is successful quickly, it will promptly return the results in a tab of its own.

¢ The search may take a long time to return, especially if you have asked for a large catalog, and you may
think that nothing has happened, but be patient and eventually it will return a tab.

e Use large search radii with caution! Be sure you understand how many sources you are likely to
retrieve. Searches that retrieve more rows will take longer. Searches that retrieve tens of thousands of
rows will take quite a while.

¢ If you want to impose additional constraints on the catalog during your initial search, you can do so in
the lower half of the screen (e.g., SNR > n in some band, or an SQL command), you can place
constraints at this point. However, be advised that it is easy to combine constraints such that no sources
are retrieved!

e [f you overlay a large catalog, the tool will show cells with a number enclosed indicating the number of
sources in that region. As you zoom in closer and closer, the tool will adjust those bins to smaller and
smaller cells until it shows you individual sources. Go here for more information!

e If you overlay a large catalog, then turn around and save a regions file from the catalog overlay, then
the entire catalog may not be saved. To get a large catalog saved as a regions file, save it from the table.

e [f you have "pan by table row" turned on (see Visualization chapter), then it may be disconcerting to
have the images "jump" right after the catalog loads. It is centering the selected catalog object (the first
one upon catalog loading) in the viewer. If you don't like this, turn off "pan by table row".

¢ By default, it may show you fewer columns than are available in the full catalog. By selecting "long
form" (above the list of columns), you can access the full range of available columns. In some cases,
there are literally hundreds of columns that you can access!

e If you start searching from a HiPS image, you are limited to a 5 degree search radius.
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The search results are then shown in a Firefly table and you can interact with it.

Interacting with Catalogs

When you load a catalog, the tool may create a table, a plot, and/or, if your catalog has position information
(e.g., RA and Dec), it overlays the catalog on an image. Tables, plots, and overlays on images are all interlinked
and interactive.

Catalogs are a special case of tables; the basic functionality of tables is covered in the Tables section. You can
sort and filter the table.

Plots are also covered in a different section. You can make scatter plots, heat maps, and histograms. You can
plot columns from your catalog, including simple mathematical manipulations of catalog columns.

If the catalog has positions included, the catalog will also be overlaid on the loaded image(s). The Visualization
section includes information about that. Each catalog that you load is overlaid on the image using different,
customizable symbols and colors.

When you have catalogs loaded into the tool, the header of the catalogs has the name of the catalog and a color
swatch:

B WISE-allwise_p3as_psd {Poly... = ZMASS-fp_psc {Polygon) ® Gaig-gala_dr3_source (Polygon) =

This color swatch corresponds to the symbol color that is used in the image overlays. You can change the color
by clicking on the color swatch in the header, or by navigating to the layers in the image pane. See the color
picker section of the visualization chapter for more information.

Tips and Troubleshooting

e Large catalogs will be displayed hierarchically! See next section.

e [f you save the overlays from an image as a regions file, you may not get your complete catalog,
especially if it is a large catalog (see next section!). However, you can save the full contents of a single
catalog as a regions file using the "save" (diskette) icon in the table toolbar, instead of the image toobar.

® The "color swatches" may not appear immediately. To make loading faster, sometimes the colors don't
load until they are actually needed. If you are in a situation where no images are visible, then no color
swatches may appear until you ask the tool to show you an image (like the coverage image), and then
the color swatches will appear.

Hierarchical Catalog Display

If one has a large catalog loaded into the tool overlaid on top of lots of images the possibility exists that the
computer or the network could be overwhelmed trying to render all the points on all the images. Historically we
dealt with this by "thinning out" the catalog and not showing all the points. However, there is a better solution,
which is now employed here!

For catalogs below about 1000 points, the tool will show the individual points on the image.
For catalogs above that threshold, the tool will bin up the catalogs based on HEALPix pixels (see HiPS section

here for more links). In summary, the sky is broken up into sections, and the tool will show symbols with a
number indicating the number of sources in that region. Then, when you zoom in, it will dynamically adapt to
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show you smaller and smaller cells until it shows you all the individual sources.

0

From the layers icon ( ™" see visualization chapter), you can bring up many display options. Below are
examples of what is displayed, the options seen in the layers, and additional options. The same catalog and

zoom level and minimum group size are used for each view. The "Min Group" option here is 50, so if there are
cells with fewer than 50 sources, then the individual sources are shown, and if there are more than 50 sources,
then the cell is shown with a number inside corresponding to the number of sources from the catalog. (See
below for additional information.)

2MASS color J (L23um]), H {1.66um), K (2.18u... EOV-31

(} Coverage: Spitzer-siphotdrd (Cone:&

Grouping = Healpix Grid = Mir

i In this view, the 'cells' used are the cells explicit
| the size of the cells is very clear. In the top row |
across the top have fewer than 50 sources (so the
i individual sources are shown), then the next row
il 57 sources respectively.

c Coverage: Spitzer-siphotdrd (Cone:6

Grouping  Box o Mir

In this view, the 'cells' are shown by circles encl
sizes are the same as in the prior screenshot, but
obvious to new users.
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ZMASE color J (1.23uml, H {1.66um), K {2.18u... FOVI3T

(} Coverage: Spitzer-siphotdrd ({Cone:8

Grouping  Ellipse ° Wi

In this view, the 'cells' are shown by ellipses sho
cell sizes are the same as in the prior screenshot,
less obvious to new users. It may be more obvio
groups of points.
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ZMASE color J (1.23um], H {1.66um), & {2.18u... FOVI3T

(} Coverage: Spitzer-siphotdrd ({Cone:6

Grouping Heatmap o €
L

Finally, in this view, the 'cells' are again shown :
color of the cells corresponds to the number of s
"Linear", "Linear Compressed", or "Log Stretch
the color range by changing the color using the
which you can also change the transparency. Th
how many sources are in each cell, but makes it
though you can change the transparency of this
still can make seeing the image challenging in s
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2MASSE color J {1.23uml}, H {1.68um), K {2.18u... FOMST

Tips and Troubleshooting

e For all of these renditions, when you zoom in close enough, it will dynamically adapt and show you
individual sources when you zoom in. (That is, it no longer decimates the overlaid catalog, which is
what it used to do.)

¢ For all of these renditions, if you click on a cell, it will display all of the sources in the cell. You can
click on many cells in a row and it will continue to display all the sources it can until it reaches the
point at which it thinks performance will suffer, at which point it will turn some of the points back into
cells.

¢ If you want to have more of your catalog shown as individual sources, pick a smaller "min group"
number.

¢ If you have more than one catalog loaded, the numbers within the cells (alcll in some cases the cell

indicators themselves) will be offset slightly so that you can see them. ] i
e If you have a catalog that includes sources from all over the sky, it very well may just give you box

groupings, and may not allow you to change that view until you zoom in.
¢ If you have cells where only 1/4 of a cell is populated, it automatically renders a smaller cell, so if you
have a sparsely populated but still large catalog, the size of the display will always be "small" size cells.
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e If you are looking at many footprints from, say, a complex, and long ObsCore search, if you have more
than 30,000 footprints, it may not be able to render all of the outlines of all of those images. It may
render the centers of all of those images as if it were a catalog, in which case you will encounter these
kinds of hierarchical catalog display options.

Details Tab

If you load a catalog from IRSA, you will likely have an additional tab on the right hand side, under the plot,
called "Details." This additional tab is sometimes called a "property sheet." This tab is, itself, another Firefly
table, and consists of each of the columns of the retrieved catalog with additional information about each field
where available. (Not every catalog may have this information available.) This information can be used to learn
more about each of the columns in retrieved. For additional information, please consult the full documentation
that accompanies the catalog.

Tips and Troubleshooting

e The property sheet is a more expanded, vertical view of the information shown in a row of a catalog,
along with documentation of the catalog columns. Because you can sort/filter the data in the property
sheet, you can restrict what values are shown. Those filters are respected as you page through a catalog.
So, for example (see screenshot below), you can pull up the property sheet, filter it down to only show
the profile-fitted magnitudes and errors by filtering on "mpro", and then step through the values in the
catalog and inspecting the brightnesses as shown in the property sheet for each source.

® When changing rows in the main table, the property sheet/details tab scrolls to preserve the visibility of
whatever row in the details tab is highlighted. If you scroll down in the property sheet without changing
the highlight, when you change rows in the main table, because the first row in any table is always
highlighted by default, the property sheet will scroll back to the top.

Coverage _Pinned Image® Active Chart _ Detaits
1-80f 8 RO BB
Name  Vale Units Description
char char char char
Y like '%mpro%"
wimpro 10348 mag  instrumental profie-fit photometry magritude, band 1 (mag)
wisigmpro 0023 mag instr inty in mag units, band 1 (mz
w2mpro 10213 mag instrumental p de, band 2 (mag)
wasigmpro 0021 mag  instrumentalp ertainty in mag unis, band 2 (i
w3mpro 6624 mag instrumental pr he 'y ide, band 3 (mag)
wasigmpro oot instr rofie-f fux uncertainty in mag units, band 3 mi
s wampro 4.453
SEaes wasigmpro 0029

o g

7 wes- Vake QB Giick Lock: off
® WISE-allwise_p3as_psd (Poly. 2MASS-fp_psc (Polygon) Gaia-gaia_dr3_source (Polygon) -
1K <2 of5 > > (101-2000f 448) AYTREEO BN
designation - dec clon et sigrasigiec sig mpro warchiz | wampro w3sigmpro  w3snr war
(deg) (deg) ) | (mag) (mag) (mag) ag] (mag) (mag)
char double | doudle char char double double | double | double double double double  double double double | double  double _dot|
v
0312524542056 210.8021726 543487903 14h03mI2525  54020mSS8Ss 00324 00323 00046 10348 0023 474 6I60EN 10213 0021 524 330661 6624 oo 609 1
40312.45+5417548 | 2108019152 542985564 14n03mT 4d7ms480s 00561 0057 -00040 13301 0030 360 9702640 13205 0033 332 177360 872 0072 150 1
4033284+5420107 2108868673 543363331 14h03m 4d20mi080s 00528 00532 00050 13850 0028 388 10201 13550 0034 318 1786E+0 8990 0042 256 2
4033268+5417219 2108861843 542894286 14n03m: 4dmzis4s 00713 00728 0070 14197 0046 237 5795E+0 13825 0041 268 20060 sam 0037 292 2
40328.200542419.6 | 2108675047 54.4054599 14h03IM28205 54024m1S66s 00656 00661 0073 13904 0044 247 1025€+1 13466 0042 257 32880 8600 0029 I 6
4031296+542210.2 2108040400 543720200 WNOImI297s S4d22m927s 00944 00983 00137 14424 0081 263 OIIEN 14756 0062 76 14VEW m05 0450 24§
40310.50+5422256 | 2107937513 543738042 14hO3IMI0S0s  S4d22m2570s 01021 01075 00015 14452 0041 262 7134Es0 15108 0089 122 102140  m.a%e il 03 6
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IRSA Viewer: Other Searches

There are several other searches you can add to IRSA Viewer using the side menu to add to the tabs at the top.
This chapter covers most of these choices. Nearly all of them are VO searches that retrieve some sort of tables,
many of which are catalogs. For the results of any of these searches, if the tool recognizes positions in a catalog,
it will overlay the catalog on images and make plots.

Contents of page/chapter:

+Introduction & Terminology

+Interactive Target Refinement
+VO TAP: More about constraints

+VO ObsCore: More about constraints
+IRSA VO TAP Search

+General VO TAP Search

+NED Objects -- Searching for NED objects
+YO SCS -- VO Simple Cone Search
+CADC ObsCore Search

Introduction & Terminology

There is a lot of terminology in this chapter to understand.

* VO = Virtual Observatory &
e TAP = table access protocol I TAP services enable complex queries of tables using ADQL.
e ADQL = astronomical data. query language (4

® ObsCore = core components of Observation Data Model &
¢ Data model = A standard logical structure for a type of dataset; more flexible and general than a data

format.
e ObsTAP = TAP service that serves ObsCore tables
¢ SCS = simple cone search.

There are myriad places on the web to learn more about TAP queries and ADQL, as well as all the rest of the
VO standards and protocols. We just provide a brief overview here in the context of this tool.

IRSA Viewer can help you interactively create ADQL which then you can copy and use in your own code
elsewhere.

By using TAP and ObsTAP queries, you can use IRSA services to talk to other archives that also comply with
these standards, world-wide.

The first part of this page talks about interactive target refinement and some constraints that are common to
more than one of the searches discussed here, and then specifics of particular searches follow after that.

Data Collections is another tab and possible search, but it has its own help page.

IRSA Viewer: Other Searches 102


http://www.virtualobservatory.org/
http://www.virtualobservatory.org/
https://www.ivoa.net/documents/TAP/
https://www.ivoa.net/documents/TAP/
https://www.ivoa.net/documents/ADQL/
https://www.ivoa.net/documents/ADQL/
https://www.ivoa.net/documents/ObsCore/
https://www.ivoa.net/documents/ObsCore/

IRSAViewer Help

Interactive Target Refinement

Whenever you see this icon (& in IRSA Viewer, you can click on it to bring up a window to interactively
refine your target selection via clicking on a HiPS map. Here, we are using a TAP search to demonstrate this

process, but you can find this kind of target refinement in several places in IRSA Viewer.

@

When you click on the icon you bring up a window:

- Choose Target x

Enter Constraints ® =
™ 49
X PO Lo

Spatial @ ik to choose a search center, or use the Selection Tools [Q] to choose a search center and radius

If you have entered a target
already, the window arrives

Spatial Type: @ Single Object Multi-object Q :0: HiPS HiPS/Aitoff EqJ2000 HiPS f MOC = already Centel:e(‘i on the
Shape Type: '® Cone Shape Polygon Shape 2MASS cour J {1.23um), H (1.66um), K (2.16u... D\/:Z_E’ ool target' If nOt’ 1t1s Centered
| . . . & onthe galactic center,

zoomed out. If you have
entered a cone search radius
already, then the circle
drawn on the image is that

.| cone size. You can
manipulate this image with

- the same basic tools as in

mi6

m16 resotved by NED
274.70073,-13.80723 Equ J2000 or 1BhISmAB17s, -13d48

Radius
10 arcsecond
Valid range between: 1" and 360000" |

Position Columns: ra, dec (from the selected

These are the recommended columns to ug
changing them could cause the query to fa &

Sl 2 i = h_}; i : . ) the visualization tools.
- Choose Target X

To change the search region
5 of 298 columns sale

hAREIOR Jo)t interactively, choose the
~ selection tools and draw a

shape on the image.

k to choose a search center, or use the Salection Tools [Q] to choose a saarct if"\] Cone Selection
R

jecsbs et . . . :
Multi-object [#] HiPs HiPS/Aitoff Eq J2000 ¢ HIPS [ g )
Q = : i i Rectangular Selection

2MASS color J (8.23um), H (1.66um), K (218u... FOV:2.5

Polygon Shape

deg  pos INote that if you have
deg  pos Selected a cone search on
arcsec the left, no matter what you
arcsec select on the right, it will
arcsec give you a cone search. If

ed by NED
|BMISm4B.17s, -13d48

arcsecond
o deg you change the cone
rom the selected deg position or radius in the
deg yellow boxes after you
d columns to ug . . .
the query 1o 14 deg change the selection, it will
- pix update the region in the
dec .
urnim : h’}} EQ-J2000: c’% pix 1mage.

W Pt
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X

End Select 3 @ Ej Q ®

Spa(iat @ :k to choose a search center, or use the Selection Tools ID] 1o choose a search center and radius.
Spatial Type: @ Single Object Multi-cbject Q Co: HiPS HiPS/Aitoff EqJ2000 T HiPS /MOC =
Shape Type: ‘@ Cone Shape Polygon Shape 2MASS color J {1.23um), H (1.66um), K (216u.. FOV2.5 ke, TS Y

ml1eé

mM16 resoived by NED
274.70073, -13.80723 Equ J2000 or 1Bh1Bm4817s, -13d48

Radius
10 arcsecond
Valid range between: 1" and 360000" |

Position Columns: ra, dec {from the selected

These are the recommended columns to uf
changing them couid cause the guery to fa

W f If you want to quit out of
g - the selection without

| changing, click on "end
selection” (the brown text
near the top of the image).

Lon Lat i ;
ra L dec ?, i
Column Column [/ £a-i2000:
oM 1AIe> (%7 AT Mt A L ) L e B

accuracy from the Choose Target

nter Constraints ®

Use the Selection Tools (Q i to choose a search polygon. Click to change the center,

Spatial ® HIiPS  HiPS/Aitoff

Spatial Type: @ Single Object Muiti-object
Shape Type: Cone Shape ® Polygon Shape
Search area ® Visible {limit 5 deg) Selection
Coordinates:

2746988961 -13.817012, 274.709602 -13.81701
274.718183 -13.798345, 274.709601 -13.79001
274.680380 -13.798345, 274.690379 -13.8086 ¢

- Each vertex is defined by a J2000 RA and Dec positi &%

2MASS color J (1.23um), H (1.66um), K (2.16u...

X HO Lo

Eq J2000 2 HiPS /MOC =

If you select polygon on the
left, and you use the
selection tool for "cone
selection” on the right, you
will get a spherical polygon
(a polygon where the line
segments are on a sphere).

- A max of 15 and min of 3 vertices is allowed
- Vertices must be separated by a comma ()
- Example: 20.7 21.5, 20.5 20.5, 21.5 20.5, 21.5 21.5

Position Columns: ra, dec (from the selected tabl¢

These are the recommended columns to use fo!

When you are done with this pop-up window, click on the 'x' in the upper right of the window. Then you can
continue with whatever you were doing before you started to refine your target parameters.

VO TAP Searches: More information about constraints

You can have several different ways of constraining your search depending on the options you have selected
before the "Enter Constraints" section, and the options depend on what kind of service is available at the TAP
service you have selected. If the options do not appear initially, click on the downward arrow to "unfold" the
options.

Enter Constraints: Spatial

This part of the interface allows you to specify the details of a spatial search. You need to specify both
what kind of search you want to do and which columns of the catalog are to be used for coordinates.
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Enter Constraints

Spatial (B o

Spatial Type: @ Single Chject bdulti-object

Shape Type: @ Cone Shape Pelygon Shape
m107 Try NED then Simbad . | &
m107 resotved oy NED
21080227, 54.34895 Equ J2000 or 14h03m12.54s, +54d20mb568.28 Equ JZ2000
Radius
10 arcseconds o

Valid range between: 1" and 360000"
Position Columns: ra, dec (from the selected table or the right) ~

These are the recommended columns to use for a spatial search on this table;
changing them could cause the query to fail

Lon Lat
Column '@ i Column fes =
Spatial (%)
Spatial Type: @ Single Object Multi-object
Shape Type: Cone Shape '#® Polygon Shape
Search area @) Visible (limit § deqg) Salaction Cusiom
Coordinates:
26919395 -26.40812, 263.61623 -26.40912, 263.47850 -31.40291, 269.33168 @
-31.402¢1
- Each vertex is defined by a J2000 RA and Dec position pair
- A max of 15 and min of 3 vertices ig aliowed
- Yertices must be separated by a comma {,}
~ Example: 20.7 21.5, 20.5 20.5, 21.5 20.5, 21.5 215
Position Columns: ra, dec {from the selected table on the right} ~

These are the recommended columns to use for a spatial search on this table;
changing them could cause the guery to fail

Lon Lat
Column  '® o

IRSA Viewer: Other Searches

This is what it
looks like when
you do a single
target cone
search; note that
you have the same
name resolution
options as in any
other search here.

And, this is what it
looks like when
you do a single
target polygon
search. The search
areas here (visible,
selection, and
custom) are the
same as when you
do a polygon
search on catalog
-- that is, you can
select whether you
want the catalog
request to match
the entire area of
the image you
have selected
("image"), or just
the portion of the
image you can see
in the current view
("visible"), or your
own ("custom")
area. The list of
vertices in the
coordinates box
are in decimal RA
and Dec in
degrees. You must
enter at least 3 and
at most 15
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Upload
nter Constraints @ Upload Tables  Loaded Tables
Spatial @ Upload file has not | ® Upload file Upload from URL Upload from workspace
Spatlal Type: (3 Single Objact (8 - Choose a file or drag & drop a file here
Add Upload Table... You can load any of the following types of files:
Radius 5 3
Custom catalog or table in IPAC, CSV, TSV, VOTABLE, or FITS table format
10
Valid range b 2n: 17 and 36004

Position Columns: ra, dec (i

Drag & drop your files here

These are the recommended
changing them could cause t

Lon e o | Lat
Column Colui (R R
Temporal ()

Object ID Search @

Spatial (@)

Spatial Type: Single Object ‘& Multi-object

Change Upload Table...  example2input.tbl
Rows: 316 Size: 17K 3 columns {using 2)

Position Columns: ra, dec ifrom the uploaded table) ~
Lon Lat
Column e = Column e =
Radius
10 arcseconds o

Valid range between: 1" and 360000"

IRSA Viewer: Other Searches

vertices, separated
by a comma.

You can also click

on this icon @

to interactively
refine your search
position.

If you want to
perform a
multi-target
search, click on
"multi-object",
which
automatically
brings up this
pop-up, from which
you can load a table
from disk ("Upload
tables" tab) or
select one of the
tables you have
already loaded into
the tool (click on
the "Loaded tables"
tab). Your uploaded
catalog has to

~ follow all the same

rules as normal
catalogs from disk.

After you find your
file with your listed
positions and
upload it, the tool
attempts to guess
which two columns
are the position
columns. In this
example, it has
(correctly) guessed
that the position
columns are "ra"
and "dec". If it
guesses wrong, or
can't figure it out,
you can help it
along by clicking
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on the down-arrow
to 'expand’ that part
of the panel and
selecting the two
coordinate columns
to use.

Regardless of what
configuration you
use, the last thing to
check is which
columns the tool
has assumed are the
position columns in
the catalog to be
matched to your
position, region, or

Position Columns: ra, dec (from the selectad table on the right) ~ . ™
list of positions.
These are the recommended columns to use for a spatial search on this table; Again, it attempts
changing them could cause the query to fail to make an
i . o Lat e N educatejd guess as
Column | Column " to the right

columns, but if it
guesses wrong, you
can help it along by
clicking on the
down-arrow to
'expand’ that part of
the panel and
selecting the two
coordinate columns
to use.
Enter Constraints: Temporal
This part of the interface allows you to specify which column of the catalog is to be used for timing,
and allows you to constrain the date in two different systems.

This is what the panel
looks like initially,
where you specify the

column in the catalog e ~
you are searching with P
the time and then the e
@ UTC date/times {iSC format) MJD values
dates. If yOu dOn’t Start Time End Time

remember what the 3£ 1L GMMLDD BRmimias g |

column is in the catalog,
click on the magnifying
glass to get a pop-up
with a list of all of the
columns.

IRSA Viewer: Other Searches 107



For the dates and times,
if you click on the
calendar icon at the far
right of the entry box,
you get a pop-up from
which you can specify
the date and time, shown
here.

If you would like to
work in MJD instead of
ISO dates, select the
"MJD" radio button.
Note that it echoes below
the box what it thinks
you've entered in two
different systems (UTC
and MJD) to verify what
you have entered.

Enter Constraints: Object ID

IRSAViewer Help

This part of the interface allows you to match object IDs.

This is what the panel
looks like initially:

This is what the panel
looks like after you have
selected your uploaded
list of IDs (in this case, a
file called "gaiaids.tbl",
which consists of an
IPAC table file that is
just the list of Gaia IDs,
in a column called
"gaiaid"), and it is being
matched against the Gaia
DR3 main catalog,
where the relevant
catalog is "source_id".

= Loipes ssnen
These are the recommended colug select “from" time x
changing them could cause the gu
on Lt {  Aprii2024 ~ S 2 “ “ ﬂ
Column @ » Column ( 5
01 05 05
Temporal (2 Time isRequired —~ 02 10 10
1 2 83 5 6
Temporal Coiumn | i 03 15 15
7 8 9 10 1264413
@ UTC date/times (ISO format) MJ} 04 20 20
St Tioe W 5 e 17 an e 20
e . . s 05 2511 025
e.g. 2018-02-07708:00:20 g 20 3
2019-02-07 08:00:20 28 28 an og =0 0
2019-02-07
07 35 35
Object ID Search (3 L no an Aot
Temporal (3) Time is Required
Temporal Column L
UTC dateftimes {(ISC format) @ MJD values
Start Time End Time
fl i) o)
e.Q
Object ID Search @ A
Performs an exact match on the ID(s) provided, not a spatial search in the neighborhood of the designated objects
Add Upload Table...
Object ID (from table): unset (from the seiected table on the right) ~

This wiil be matched against Object ID selected from the
uploaded table above

Object ID | choose object id

column pel

Object ID Search (@ A
Performs an exact match on the 1D(s) provided, not a spatiai search in the neighborhood of the designatad objects.
Change Upload Table... gaiaids.tbi

Rows: 88, Columns: 1 (using 1), Size: 1K

Uploaded Object ID:  gaiaid (from the upioaded table) ~
I%bjec‘ gaiaid Lo

Object ID (from table):  source_id (from the selected table on the right) ~

This will be matched against Object ID selected from the
upioaded table above

Object ID

source_id L

Tips and Troubleshooting

¢ The names have to match exactly, so in the case of this example, since the Gaia column
source_id is a long, the IPAC table file must also cast the Gaia ID as a long.

O If the catalog to which you are matching is not indexed by the name column you are using, the
search may take a long time.
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¢ If you are doing, say, an object ID search, you need to turn off the position search, otherwise it
doesn't understand what you want it to do.

VO ObsCore Searches: More information about constraints

These are several additional ways of constraining your search depending on the options you have selected
before the "Enter Constraints" section. These options appear if you have selected an ObsCore search. If all of
these options do not appear initially, click on the downward arrow to "unfold" the options.

Enter Constraints: Observation Type and Source
This panel provides a way to constrain

the:
& Observation Type and Source (9 0 Calibration level - 0 is the least
L processed and 4 is the .most
processed, and not all instruments
0 1 2 3 4 .
provide all levels
Date P odnct hipa O Data product type - image, cube,
image - spectrum, SED, time series,
visibility, event, measurement, or
Instrument Name none specified. You can select

more than one of these at a time
by using a right mouse click.
O Instrument name - must match
exactly, wild cards not accepted
¢ Collection - must match exactly,
wild cards not accepted

Collection

Enter Constraints: Location
Location (3) ~ This panel provides
a way to constrain
the location of your
Query Type  Observation boundary contains point search. Here, it is a
single object

Spatial Type: @ Single Object aiulti-object

. A H 4 (e .
e Try NED then Simbad @& search, which
18 resobved by NED W()rks Just llke lt
23470073, 1380723 Equ 2000 or 1BWIS8m4BITs, -13d48mZE.0s Equ J2000
does above,
including the

interactive target
refinement via the

bullsye icon. You
can also upload a
list of targets by
selecting
"multi-object” -- it
brings up the same
pop-up as above,
from which you can
load a table from
disk ("Upload
tables" tab) or
select one of the
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tables you have
already loaded into
the tool (click on
the "Loaded tables"
tab). Your uploaded
catalog has to
follow all the same
rules as normal

catalogs from disk.
You can specify via the drop-down the type of your query: "observation boundary contains point",
"observation boundary contains shape", "observation boundary is contained by shape", "observation
boundary intersects shape", and "central point (s_ra, s_dec) is contained by shape." The latter refers to
the columns "s_ra" and "s_dec" in the ObsTAP table.
Enter Constraints: Timing
This panel
provides a way
Timing (2 to constrain the
observation
Time of Observation  Completed in the Last... o time of your
search. This is
the default
option, where
you want data
completed in

Enter time Hours =

Exposure Duration

I to | +inf seconds the last x hours
(or other unit of
time).
Timing (@
Time of Observation A ing specifi - ..
a Overlapping specified range This is the
alternate option,
# UTC date/times (15C format) MJID values where you want
Start Time End Time data
VYT ™ overlapping a
YYYY-MM-DD HH:mm:ss (3 YYYY-MM-DD HH:mm:ss (3 specified date
eq.: 2019-02-07T08:00:20 e.q.: 2019-02-07T08:00:20 range, where
2019-02-07 08:00:20 2019-02-07 08:00:20 you can specify
2019-02-0 2019-02-0 UTC or MJD
times.

Exposure Duration

1]
C

i to +|rif seconds

Enter Constraints: Spectral Coverage
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Spectral Coverage

This panel provides a way to
Select observations whose wavelength coverage constrain the spectral coverage of
your search. This is the default
option, where you want data
containing a given wavelength.

contains =

A

enter wavelength nancmeiers .

Spectral Coverage

Select observations whoss wavelength coverage This is the alternate option, where

overlaps 5 you want data overlapping a
specified wavelength range.

In to | +Inf nanometers

IRSA TAP Search

To see this tab as a choice on the top, you may need to select it from the side menu. (You may also find yourself
having landed here from a general TAP VO search or a CADC ObsCore search; follow those links for more
information.)

This is what the IRSA VO TAP search screen looks like by default:

Project: wise_allwise (tables: 8) Tables: allwise_p3as_psd (rows: 7476340268}
IRSA Tables @ e e aees | view: QSN e avo
Project count: 52 Table count: 8
Enter Constraints @ 45 of 298 columns selectad  Reset Column Selactions & Constraints
Output Column Selection and Constraints
Spatial (3 no target found ~ ’i‘ah?f con:;r;ims ;‘r:\:r :::r des::::a@
Spatial Type: ® Single Object | Muiti-object Y
Shape Type: ® Cone Shape Polygon Shape designation WISE source desi
it e Obiet Nama Try NED then Simbad - @ ra deg pos.eq.ra;meta.main right ascension {J
. i inati (
Examples: qgwn‘ug1;?55‘;;102‘3%23212003;.3@!32?33;% bi:§6?3 ﬂ?:f(:zgsae::shsazaw.a' o = = dec"netv“’" szOU
sigra arcsec uncertainty in RA
Radius sigdec arcsec uncertainty in DEC
10 arcseconds sigradec arcsec cross-term of RA
Valid range between: 1" and 360000" glon deg galactic longitude
Position Columns: ra, dec (from the selected table on the right) v glat deg galactic latitude
elon deg ecliptic longitude
Temporal @ v elat deg ecliptic latitude
wx pix x-pixel coordinate
Object ID Search (D) i wy pix y-pixel coordinate
cntr meta.record;meta.main  unique entry coun
source_id unique source ID |
coadd_id coadd I
sre source number in
wimpro mag instrumental profil
wisigmpro mag instrumental profil
wisnr instrumental profil
B |atrninin [ ——Y
m Row Limit: ~ 50000 & Title: aliwise_p3as_psd - irsa Populate and edit ADQL @
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Just do it: a quick start

Select Table: It comes up ready to search on IRSA Tables. You first need to select the "project”

IRSAViewer Help

(sometimes called "Table Collection" or "Schema" in other contexts). Then, having selected that, the

drop-down menu on the right changes to reflect the tables available under that schema.

Then Enter Constraints: On the left, you can impose a variety of constraints. In addition to selecting

the tickbox indicating that you wish to impose a particular kind of constraints, you need to specify

which columns should be used for those constraints. More information on these constraints is above. On
the right is a list of the columns in the selected table, with tickboxes to indicate which columns will be
returned. You can also set constraints on the columns from here, following the same filter rules as for
any tables here. Above this section of the screen, there is an indication of which columns are selected

(e.g., 45 of 298 columns). You can reset the column selection via the button here as well.

Then to actually do it, click "Search."
Getting more out of it: Taking advantage of additional options

Selecting a Query Type

On the far right of the top row, there is a slider or button:

Wiew:

iH assisted Edit ADGL

By default, it is set to "Ul-assisted", as opposed to "Edit ADQL". Especially when starting out,
Ul-assisted is easier. By using the UI assisted" option, you can select pre-defined options and

have the interface construct the query in ADQL. Alternatively, if you are already fluent in
ADQL, you can select the second option, "Edit ADQL", to construct even more complex

queries.

After populating the search parameters using the Ul, you can click the button on the bottom,
"Populate and edit ADQL" -- this takes the parameters you have entered, creates the ADQL,

and launches the "Edit ADQL (advanced)" interface.

Advanced ADQL

IRSA

Advanced ADQL
Schema Browser
Enter Filter
Schema->Table->Column
wise_allwise
necwiser
wise
wise_allsky
= | Iwise_prelim
fp_2mass
twomass
sixx2
wax
scal
ntmass
tmassr
seip
® | spitzer
c2d
© | Jastrometry
pubdb
swire
planck
herschel
gaia
cosmos
ptf
ztf

2 [iras

ADQL edits below will not be reflected in Single Table view

ADQL Query Reset  Clear

o Insert fully-qualified column names {recommended for table joins)
When sefecting a column from the Schema browser use the full qualified name

Add Upload Table...

Poputar Functions

ts to n number of records

ed for sorting

> RIGHT_ASCENSION, DECLINATION

CIRCLE( '<coordinate system>', RIGHT_ASCENSION_CENTER, DECLINATION_CENTER, RADIUS
BOX('<coordinate RIGHT_ASCENSTON_CENTER, DECLINATION_CENTER, WIDTH, HEIGHT
POLYGON( '<coordinate system-', POINT1, POINTZ, POINT3

DISTANCE(POINT1, POINTZ

CONTAINSCREGIONL, REGIONZ

INTERSECTS(REGION1, REGIONZ

TOP n -- Limit the re
ORDER BY [ASC/DESC
POINT(<coordinate s

Sample Queries
From the iRSA TAP service, a 1 degree cone search of the ZMASS point source catalog around M101 would be:

SELECT * FROM fp_psc
WHERE CONTAINS(POINT('J26@8', ra, dec), CIRCLE{'JZ00@', 219.80225, 54.34894, 1.8)) = 1

From the IRSA TAP service, a .25 degree cone search of the 2MASS point source cataiog around M31 would be:

SELECT * FROM fp_psc

/' Title:irsa Single Table (Ul assisted)

View: Ulassisted Edit ADQL

You can get to this screen by selecting "Edit ADQL (advanced)" in step two, or by clicking on
"Populate and edit ADQL" after filling out the UL
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You can select the schema from the left side of the screen. Each of the schemas can expand into
viable tables and then columns within each table via clicking on the "+" to the left of the folder
icon. Click on a column name to have it appear at the location of your cursor in the ADQL
query box on the right. If you have the tickbox checked on the right that says "Insert
fully-qualified column names", clicking on the column name inserts fully-qualified column
names at your cursor location in the box.

You can type the ADQL directly into the box. If you configured a search on the "UI assisted"
page, this box is already pre-filled with the ADQL version of your search, and you can proceed
to edit it further.

Examples of useful functions and queries are given on the lower right of this window; you may
need to scroll down.

Tips and Troubleshooting

¢ All the drop-downs near the top are roughly searchable. This is very useful if you are trying to find a
particular table or service that you can't quite recall. Click in the drop-down area, type the first letter of
what you are looking for, and it will jump to the first instance of a string starting with that letter. Hit
that letter again, and it goes to the second instance of a string starting with that letter.

® Not every table available via this interface even has RA/Dec or, if it does, it may not be searchable via
positions. If you have selected a table that doesn't have positions, it will not yield results if you try to
search by position.

® There is a maximum number of returned rows at the bottom. If you are anticipating more than this
number of rows, increase this number!

® You can set the title of the returned table (e.g., what it will use in the tab that it shows in the tool) by
clicking on the 'pencil' icon at the bottom in the center next to "Title" to change the title.

e If you arrive at the advanced ADQL page from the "Populate and edit ADQL" button, this is a one-way
trip -- any changes you make to the ADQL here are NOT transmitted automatically back to the "UI
Assisted" query page.

If you choose to use the GUI, you can work within it to set the constraints you desire at the bottom of the
screen; see VO TAP: More About Constraints for all of the information about setting constraints.

The result of an IRSA TAP search is a catalog that can be interacted with like any other catalog in this tool.

General VO TAP Search

To see this tab as a choice on the top, you may need to select it from the side menu. Or, you may land in this tab
from a table action.

When you first go to this tab, you will see this near the top of your screen:
"“"‘"“2&""’"’“’ Sl
= TN %/‘// »7 Results IRSA w/ TAP General TAP Upload

Select TAP Service IRSA: https://irsa.ipac.caltech.edu/TAP

(b Enter my URL Choose a TAP service from the list

Project: wise_allwise Tables: allwise_p3as_psd
IRSA Tables @ A

AIIWISE Scurce Catalog

At the top, you_now have a choice of which TAP service you want to use, and it defaults to IRSA's. You can
select your favorite from the list, or use the toggle on the left to enter your own custom URL. It will remember
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your custom URL in the same session, so you can select it again later. If you want to hide this top row after

setting it (to, say, regain screen real estate), look for this on the far right:
W Hide

TAP Services: 2 Show

View: LN assisted Edit ADGL

the "TAP Services:" button (show/hide) will reveal or conceal this top row.

The rest of this search screen is basically identical to that which you get from the IRSA VO TAP Search screen,
even if you pick a TAP service other than IRSA's (with a few exceptions, including if it's ObsCore; see below).

For VizieR's services in particular, because there are so many tables, the tool will give you a slightly different
interface under the "Tables" section of the window. Here is the default Vizier choices as of this writing:
Select TAP Service
T Enter my URL

VizieR (CDS): nhttp:fjtapvizier.u-strasbg.fr/TAPVizieR/tap/
Choose a TAP service from the list
Tabke Collection {Schema):

large_tables (tables: 145) 5

axtremly large catalogs

gaiaedr3 (rows: 1811709771}
GaiaSource EDR3 data (using ESA

VizieR {CDS) Tables . :
name]} { Gaia collaboration)

Table Collection [Schemaj count: Z8 Table count: 145

Note that it tells you how many tables and rows are available. Switching to tables associated with journal
articles, far more tables are available:

Select TAP Service
B Enter my URL

VizieR {CDS): http:/ftapvizier.u-strasbg.fr/TAPVizieR/tap/
Choose a TAP service from the list
Table Collection (Schema):

J_AJ {tables: 7541) v
Astronomical Journal

JIAJ100/1091/tabled [rows:
3698)

VizieR (CDS) Tables
Galaxy Parameters { PELETIER

Table Collection {Schema) count: 28 Table count: 7541

Now, if you click on the second tier menu (J/AJ/100/1091/table9), you get a pop-up, which is another Firefly

table like any other in this tool, so it's searchable and sortable:
Choose Tabie X

Table Name
char

JAN101/1408/m181
JAJ103/1205/stars
JIAJ103/1205/ubv
JIAJ/105/980/catalog
JIARJ105/980/tabled
JAJ105/980/tables
JIAJ105/980 /tabled
JIAJ106/1906/posmk
JIARI106/1908/t
JIAJ108/1256,
JIAJ108/1256 table3
JIAJ110/2715/m33
JIAJN0,
JAN119/2214
JIAJ119/2214/rables
JIAJ121/2020/tablel
UAI121i2020itabied

Choose

Description

chai
like '%Massey %'

Observations in Cyg OB2 {tables 2,5,8) { Massey P., Thompson A.B.)

All stars with UBY photometry with theil metric magnitudes and effective temperatures which were not listed in the ¢ 795
UBY data from Tables 3-6 in the paper { Parker JWM., Garmany C.D., Massey P., Walborn N.R.} 1229
Photometry and cross-identifications (tables 1and 2} { Massey P., Johnson J.) 768
The brightest and bluest stars ( Massey P, Johnson J.} 85
New Spectrai types ( Massey P., Johnson J.) 19
Distance & Reddening derived from spectroscopy [ Massey P., Johnson 1.} 48
MK classification, with accurate position ( Hillenbrand L.A., Massey P., Strom S.E., Merrill K.M.) 7
NGC 6611 Optical and Near-I® Photometry Data ( Hillenbrand L.A., Massey P., Strom S.E., Merrili K.M.} 10622
*Position and MK types of selected stars ( Garmany C.D., Massey P., Parker JW.) 29
UBY photometry of stars in LH 58 { Garmany C.D,, ssey P., Parker JW.) 839
Photometry of M33 stars ( Massey P., Armandroff T.E., Pyke R., Patel K., Wilson C.D.) 490
Photometry of NGC 6822 stars { Massey P., Armandroff T.E., Pyke R., Patel K., Wilson C.D.) 167
Catalog of Photometry and spectro of 18 Magellanic Cloud OB associations { Massey P, Waterhouse E., DeGicia-Ea 548
Derived parameters for the highest mass unevolvec ssey P., Waterhouse E., DeGioia-Eastwood K.} 184
CTIO Photometry ( Bianchi L., Scuderi S., Massey P., Romaniello M.} 3232
WFPE:? Photometry | Rianchi 1 Scuder 8. Masseyv P. Romanialin M1 1025

which makes it trivially easy to find tables in which you are interested, such as those associated with papers by
Massey, as shown. Select the table that you want to search, and then continue to specify the rest of your search,
just as described above in the IRSA VO TAP Search screen discussion.

The result of any VO TAP search is a catalog that can be interacted with like any other catalog in this tool.
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NED Objects -- Searching for NED objects

(NED= NASA Extragalactic Database [7.)

To see this tab as a choice on the top, you may need to select it from the side menu.

[ mio1 Try NED then Simbad $ |
10T resolved by NED
210.80227, 54.24895 Exu J2000 or 14h03m2.54s, +54620m56.25 Equ J2000
Radius:
10 arcseconds
d range between: 1" and 18000"

As for the other catalog searches, the tool may pre-fill the target position with its best guess of the coordinates
of the target with which you have been working. You can use an object name in place of coordinates. Note that
although NED is used for name resolution, the actual search is then performed using coordinates, as opposed to
name. In this case, you are limited to a cone search, so the next option is the cone search radius. Pick your units
from the drop-down first, and then enter a number; if you enter a number and then select from the drop-down, it
will convert your number from the old units to the new units. There are both upper and lower limits to your
search radius; it will tell you if you request something too big or too small.

From the NED results, you have one-click access to the fully detailed information from NED on any object
returned from such a search. The search results will generally include a column "Details", though you may have
to scroll to the right to see it. Clicking on a link in this column takes you directly to the full NED information
display for the selected object in a new window.

The result of any NED search is a table that behaves like any other table in this tool.

VO SCS -- VO Simple Cone Search

(SCS = simple cone search.)

To see this tab as a choice on the top, you may need to select it from the side menu.

m101 Try NED then Simbad 2
m1071 resolved by NED

210.80227, 54.34895 Equ JZ000 or 14h03m12.54s, +54d20mS6.25 Equ J2000

Radius:

500 arcseconds O

Valid range between: 1" and 3600"

Cone Search URL:
Ex. https:/firsa.ipac.caltech.edu/SCS?table=allwise_p3:

Find Astronomical Data Resources

As for the other searches, the tool may try to pre-fill the target position with the coordinates of the target with
which you have been working. In this case, you are limited to a cone search, so the next option is the cone
search radius. As usual, pick your units from the drop-down first, and then enter a number; if you enter a
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number and then select from the drop-down, it will convert your number from the old units to the new units.
There are both upper and lower limits to your search radius; it will tell you if you request something too big or
too small.

If you know your VO URL already, you can jump down to the Cone Search URL box and type or paste your
URL into the box and hit search.

More commonly, however, users do not know a priori which URL to use. Click on "Find Astronomical Data
Resources" to be dropped into a VO search. Find the URL corresponding to the catalog you want, copy it, and
go back and paste it in the URL box. The URL should not have the RA and Dec in it; the tool will add your RA
and Dec as listed to the URL in the right syntax. Click on "Search" to initiate the search.

Example

Load the tool. Search on IC1396. Go to the catalogs tab. Choose "VO Catalog." It wants the root URL for a
cone search. Click on "Find Astronomical Data Resources", which goes here 1. Search on IPHAS. Get this
page . Look for the complete catalog release (not just one associated with one specific study). The name of the
catalog goes here (4. Hit the [+] to expand it. There is one URL listed there, under "available endpoints for the
standard interface." Copy that URL and paste it into the search form. The IRSA tool will append your
coordinates and radius and return you a table.

Tips and Troubleshooting

¢ Note that searching the VO means that you are using resources not specifically housed at IRSA, so
servers may be down, or timeouts set, or limits on numbers of returned sources, etc., that are beyond
our control. In most cases the solution is to specify as precise a search as possible. The URL you enter
into the box in the search panel must be a Cone Search base URL (not containing RA and Dec
parameters, which are inserted into the URL by the tool in response to the search parameters you give
it).

e The master list of registries is here . You can also search the registries directly via that link (as
opposed to via the IRSA tools).

The result of any VO SCS search is a catalog that can be interacted with like any other catalog in this tool.

CADC ObsCore Search

An ObsCore search is technically a subcategory of a TAP search, but it is a special subcategory in that it can
return images, spectra, catalogs, and more, or even links to services. As such, it is a wholly different section
than the General TAP section above.

There are ObsCore servers all over the world, but the default server for this release of IRSA Viewer is the
CADC ObsCore service. To see this tab as a choice on the top, you may need to select it from the side menu.

This is what you see when you go to this tab:
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CADC ObsCore data product tables (images, spectra, etc.)

Enter Constraints (®

Output Column Sele

View:

constraints unit

Ul assisted Edit ADQL

cted Reset Column Selections & Constraints

Observation Type and Source @ ~ r‘iajn:f char char Scj B
Calibration Level e 3
0 1 2 3 obs_publisher_did meta.refivoid
Data Product Type obs_collection meta.id
Image : facility_name meta.id;instr.tel
Instrument Name instrument_name meta.id;instr
obs_id meta.id
Collection dataproduct_type meta.code.class
calib_level meta.code;obs.calib
obs_release_date time.release
 ocation @ o target_name meta.id;src
Spatial Type: (@ Single Object =~ Multi-object sra deg  poseqra
Query Type  Observation boundary contains point J e geg pos.eq.dec
s_fov deg  phys.angSize;instr.fov

14h02m48.89s +54d23md41.8s Equ J2000 Try NED then Simbad £ @&

s_region pos.outline;obs.field

21070373, 54.29484 Equ J2000 of 14h02md8.89s, +54d23md1Bs Equ J2000 s_resolution arcsec pos.angResolution

s xell meta.number
Timing ® o s_xel2 meta.number
t_min d time.start;obs.exposure
Spectral Coverage (@ ™ t_max d time.end:obs.exposure
t_exptime s time.duration;obs.exposure
Object ID Search (@) v
m Row Limit: | 50000 Populate and edit ADQL ©)

The "UI Assisted"/"Edit ADQL" switch at the top right works just like it does above -- use the UI to construct a
query or dive right into the ADQL yourself.

Then in the remaining part of the screen, impose the constraints you want -- see the constraints section above.

At the bottom of the screen, you can "Populate and edit ADQL" if you want to work with the ADQL directly, or
just search straight away after setting your search parameters.

Here are results of a basically unconstrained search on M16:
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Coverage Data Product: ivoa.ObsCore - ws.cade-c... Active Chart Details
o () 4020
R LEOERN O QR OY &N
FITS HiPs HiPS/Ajtoff Auto | EqJ2000 O HIiPS /MOC =
2MASS color J {1.23um], H {1.66um), K {2.16u... FC i -
- | L]
124
]
e ®
g -14 ", e
o
@
) 16+
“
184
20- L]
T T T
280 278 276 274 272
s_ra {deg)
ivoa.ObsCore - ws.cadc-ccda... X i CER e
Prepare Download [&4 1 of 45 > | {1-100 of 4,496) Q @
; L YTRIO® &~
chs_publisher_did cbs_collection facility_name  instrument_name obs_id dataproduct_type calib_level  target_name s_ra
{deq)
char chat char char char cha int char doulbl
Y - - - -
ivo:fjcade.nre.cafDAO?dac_c182_2003) DAC DAD 1.8-m Newtonian Imager dac_c182 2003 008843 image 1 mi6r 27472438
d DAQ 1.8-m Newtonian Imager dao_c182_2 £} image 1 mi6y
DAD 1.8-m Newtonian Imager dao_c182_2005_008541 image 1 eagle
DAD 1.8-m Newtonian Imager dao_c182_2001_006364 image 1 miéw
DAO 1.8-m Newtonian Imager dao_c182_2001_0107: image 1 Eagle Nebula
DAC 1.8-m Newtonian Imager image 1 8y
DAD 1.8-m Newtonian Imager daoc_c182_2001_00 image 1miév 20
DAC 1.8-m Ney an Imager dao_c182_2001_008488 image 1 M16
iun-lirade nre faNAN?dan ~182 2007 1| DAN NAN 1 R-m Newtanian Imanar  dan ~1R2 2002 ONANTA | imane 1R 27479073

The coverage image on the left shows the polygons of coverage of the observations it found, and the plot on the
right is the (relatively uninformative) plot of the positions associated with the observations. The table on the
bottom as a list of the observations that it found consistent with the search parameters. This table is like any
other table in this tool, so it can be sorted, filtered, etc. Data can be selected for download via the tickboxes on
the left. The other tab on the upper left ("Data Product") shows a preview, when possible, of the data product

corresponding to the highlighted row in the table. This interface is very similar to that for the "Data Collections"
tab.

Tips and Troubleshooting:

¢ If you want to do an ObsCore search with a service other than CADC, go to "Multi-archive VO TAP",
select your service, and if that service supports ObsCore, then an ObsCore switch appears. Toggle that

) _ B Use Image Search (ObsTAP)
if so desired.

The result of any ObsCore search is a table that is a list of observations, and that table can be interacted with
like any other table in this tool. However, it is a table of observations and/or services, so it yields much more
than just a row in a catalog; it can give you images, spectra, and more.

Because ObsCore searches can produce search results that are services, when the tool encounters services, it

gives you different choices. In the upper left of the search results, you may see a 'more’ option, which expands
like this:
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Coverage  Data Product: ivoa.ObsCore - ws

More = $ o 36" 2* m
Show: OMM, CPAPIR, C130514_0463 (#this)
+  Show: Cutout: OMM, CPAPIR, C130514_0463
Show PMG image: preview: OMM, CPAPIR, 130514 _0463
Show PMG image: thumbnail: OMM, CPAPIR, C130514_0463
Show Datatink VO Table for list of products
Download Datalink VO Table for list of products

Pl
LN

As shown here, the 'cutout' option is selected, and additional choices appear above the image. The scissors icon
allows you to choose the size of a cutout centered on your target from the selected image product.
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IRSA Viewer: Data Collections

Contents of page/chapter:
+Introduction

+Searching
+Results

+Downloading Data

Introduction

The Data Collections tab is one of the searches you can add to IRSA Viewer using the side menu to add to the
tabs at the top. (It is also essentially the same as the separate, standalone Data Collection Explorer [ tool!) The
information we cover here is for the Data Collections tab within IRSA Viewer.

In order to learn more about any enhanced data product, the particular values that are returned, how the data
were reduced, its strengths and weaknesses, etc., please see the documentation corresponding to the products.

Searching

When you first load the Data Collections tab, you see this screen:
T

E pAviewer @ ~” Results Images Catalogs Data Collections Upload Background Monitor
<« Hide Choose Data Collection 2MASS Large Galaxy Atlas (LGA) Images Search
Facility~ i Collection Inst. Type Bands Click to choose a search center, or use the Selection Tools (;j } to choose a search center and radius.
iPS /1 i oY .
amass  © LGA 2MASS Survey extragalactic infrared Hisimoe e I x ﬁ? WG @
avMAss @ i IMASS Survey exragalactic Infrared AlIWISE color Red (W4} , Green (W2) , Blue {... FOV:338°
AKARI ® AKAR! FIS all-sky Infrared, Millim a Q @ a
BLAST @ BLAST BLAST compilation  Millimeter
Bolocam @ BOLOCAM_GP{ Bolocam,SHAR galactic Millimeter
Bolocam @ BOLOCAM Bolocam extragalactic Millimeter
Bolocam © BOLOCAM_Flai Bolocam extragalactic Millimeter
contribute @ BRAVA Hydra galactic Optical
Contribute @ MUSYC 15P, Mosaic-1l,§ extragalactic Infrared,Optic:
Euclid @ ERC NISP VIS compilation infrared,Optici
HERON @ HERON FLIOSO000,STLY extragalactic Optical
Herschel @ ACMC PACS,SPIRE galactic infrared, Miillim
Herschet @ ColdCores PACS,SPIRE galactic Millimeter
Herschel @ DIGIT PACS,SPIRE galactic infrared, Millim
Herschel @ DUNES PACS,SPIRE galactic infrared, Millim
Herschel @ HGOODS PACS,SPIRE extragalactic infrared
Herschel @ H-ATLAS PACS,SPIRE extragalactic Millimeter
Herschet @ HELGA PACS,SPIRE extragalactic Millimeter
Herschel @ HERITAGE PACS,SPIRE extragalactic Millimeter
Herschel @ HerM33es PACS,SPIRE extragalactic infrared, Millim
Herschel @ HerMES PACS,SPIRE extragalactic Millimeter
Herschel @ HeVICS PACS,SPIRE extragalactic Millimeter
Herschet @ HEXO0S HIFI galactic Millimeter
Herschel ® HGBS PACS,SPIRE galactic infrared, Millim
Herschel @ HHLI PACS,SPIRE compilation  Millimeter
Herschel @  HIFISTARS  HIFI galactic Millimeter 9 Cone) + 1 Polygon
Herschel @ HCOP HIFI galactic Millimeter Try NED then Simbad {
Herschel © LocalGroup  PACS,SPIRE  extragalactic Millimeter 185,86008 +14.49836 aq qu J2000
Herschel @  MAGCLOUDSC HIFI extragalactic Millimeter Examples: 318.6¢
Herschel @ PEP PACS,SPIRE extragalactic infrared,Millim Search Radius
Herschel @ PHFDP PACS compilation  infrared,Miilim 360 arcseconds
Herschel @ PPDISKS SPIRE galactic Millimeter Valid range between: 1" and 22500
Herschel @ PRISMAS HIFI galactic Millimeter
Herschel ® SHPDP HIFI compilation  Millimeter m Documentation: 2MASS LGA Overview Page @
Click on data collection to search; filter or sort table to find a data coliection. [ wes-Coords: (B ciick Lock: off
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On the left, you see a table entitled, "Choose Data Collection." This table is like any other table here in that it is
searchable, sortable, filterable, etc. Each row here corresponds to a data set that is currently available within this
tool.

If you select a row in this table by clicking on it, then the contents of the image on the right changes in
response. If the dataset is all-sky (like AKARI or IRAS/ISSA), then no polygons appear on the right. If the
dataset covers just portions of the sky, then the polygons on the right indicate the sky coverage of the dataset. In
the example above, the 2MASS LGA is selected on the left, and the small, yellow polygons on the right show
the footprints of the individual images that make up the LGA survey.

Tips and Troubleshooting:

¢ The HiPS image as well as the MOC are customized to each data set, so it may take a few seconds to
update. For some data sets with many small footprints (e.g., ZOMGS), it may take longer to render the
MOC than others.

¢ If you know exactly what you want, you don't have to wait for the MOC to render before you search --
just type in your target and 'Search'!

¢ If no MOC is shown on the HiPS image, the data set is all-sky (or there is a bug!)... if it is an all-sky
data set, it should say "Covers whole sky" in the title of the search portion of the screen on the right.

[ ]

The i1 with a circle (® ) in the table is a link to more information about the data collection. You can

also click on the "Documentation..." link in the search box on the right.

¢ The image on the right is a HiPS image which has the MOC for the data set overlaid. As described in
the discussion of the layers icon, specifically that on the HiPS MOC, you can change how the MOC is
rendered; here it is attempting to draw the MOC as outlines, and its accuracy will be improved the
closer you zoom in.

e If you want more screen 'real estate' to work with, click on "<< Hide" in the upper left to collapse the
Data Collection table and maximize the space with the image and survey overlay.

® The search box can be collapsed (click on the 'disclosure arrow' in the upper right of the search box), or
made translucent (click anywhere off the search box/on the image). If you put in some search
information and then collapse the search box, a summary of the information you have entered is still
shown when the box is collapsed.

You can navigate around on the image on the right just like you can on any other image here -- pan, zoom, etc.
To select a target, you can type in a name and have NED or Simbad resolve it into coordinates, type in
coordinates in any of a variety of units, or click on the image to select a target based on your mouse position.

This is just like entering a target anywhere else in the tool, or interactive target refinement elsewhere in the tool.

Enter a search radius, and click "Search" to start the search.

Results

A typical results page looks like this:
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= IRSAViewer == ~ Results Images Catalogs Data Collections Upload Background Monitor
Coverage Data Product: GLIMPSE images - 1 Active Chart Details
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spitzer_glimpse, IRAC, 106 GLM_01650+0075 FOV1A® 1
< . 4 ' i ~13.24
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-13.44
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3
et 13.84
«
- 144
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& ;s i . . . : T T T T
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By . _ : s_ra (deg)
GLIMPSE Ir 5 = 1%
b Prepare Download Data Help IK < |1 |of1 > > (1-160f16) ‘g ¥ Tx @ U@@ S§3 o
s_dec facility.name instrument_name dataproduct_subtype  calib_level  dataproduct_type energy_bandpassname energy_emband obs_id+
(deg)
double char char char short char char char char
v = < = = .
358 -14.2270604 Spitzer Space Telescope  IRAC science 3 image IRACA Infrared I_0_6_GLM_01650+0075
358 -14.2270604 Spitzer Space Telescope IRAC science 3 image IRAC3 Infrared 1_.0_6_GLM_01650+0075
358 -14.2270604 Spitzer Space Telescope IRAC science 3 image IRAC2 Infrared 1_.0_6_GLM_01650+0075
358 -14.2270604 Spitzer Space Telescope IRAC science 3 image IRACT Infrared 1_.0_6_GLM_01650+0075
518  -13.3459485 Spitzer Space Telescope  IRAC science 3 image IRAC3 Infrared 1_.0_6_GLM_01750+0075
518  -13.3459485 Spitzer Space Telescope  IRAC science 3 image IRACT Infrared 1_.0_6_GLM_01750+0075
518  -13.3459485 Spitzer Space Telescope  IRAC science 3 image IRAC2 Infrared 1_.0_6_GLM_01750+0075

518  -13.3459485 Spitzer Space Telescope  IRAC science 3 image IRACA Infrared 1_.0_6_GLM_01750+0075

P D) P S nan S — P PO PO PI— L4 n Aiea Arannannn

The table at the bottom is a list of the observations that it found consistent with the specified search. This table
is searchable and sortable just like all the other tables here. The "Data Help" button at the top left of the data
table will take you to more information about the data set. The image (or plot in some sitautions) in the upper
left is a preview of the selected row in the table. Pin the image to hold onto it if you want.

The plot on the right is often initially relatively uninteresting, because it has just the positions of the data
products it has retrieved. It's a plot like any other in this tool, so you can make it plot other things.

Tips and Troubleshooting:

¢ The coverage image, which is by default on the left, under the window showing data product previews,
will show polygons corresponding to the data products' coverage. However, if there are too many
polygons to manage, the tool may fall back to showing just the positions of the data products it has
retrieved. (Whether that is the central point or the lower left corner of the image depends on the data
product itself.)

Downloading Data

Here, you have a Prepare Download button, so select the data as described on the Download page, and click that
button.
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IRSA Viewer: Plots

Plots (sometimes called charts) can be made from Tables. Plotting is covered in this section. The Tables section
discusses tables more generally, and the specific case of loading catalogs is in another section. If your table has
RA and Dec in it, the Visualization section covers how the catalog can be overlaid on images. Note that spectra
are in a different section entirely.

Contents of page/chapter:
+Default Plot
+Plot Format: A First L.ook

+Plot Navigation

+Plot Linking

+Changing What is Plotted
+Plotting Manipulated Columns
+Restricting What is Plotted
+Overplotting

+Adding Plots

+Pinning Plots

+Combining Plots

+Example Plots

Default Plot

By default, after a table has loaded, a plot appears in the browser window.

To obtain a full-screen view of your plot, click on the expand icon in the upper right of the window pane when

"

your mouse is in the window: . To return to the prior view, click the "Close" arrow in the upper left.

Hoge:

The plotting tool, by default, starts with RA and Dec plotted if it can find RA and Dec in the corresponding
table. Note that it does so following astronomical convention -- RA increases to the left. If the catalog does not
have RA and Dec, it plots the first two numerical columns it finds.

Plot Format: A First Look

If you have loaded a catalog with many (> 5,000) points, you may have an RA/Dec plot that looks something
like the one on the left here. If you have loaded a catalog with few (< 5,000) points, you will have an RA/Dec
plot that looks more like the one on the right here.
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The difference between them is that, for larger catalogs (left), the plot is binned -- more points are encompassed
in a black tile and fewer points are encompassed in a white tile. In the context of this tool, this is called a
heatmap. The shades of grey correspond to how many points are encompassed in each 'cell’, with the density
scale given on the right hand side of the plot. For smaller catalogs (right), each individual point is shown as a
blue dot. In the context of this tool, this is called a scatter plot. Note that even when individual points are
shown, where the points overlap, the color is darker.

In either case, letting your mouse hover over a point tells you the values of the point under your cursor, and (if
oints are represented:

""" for binned plots, and

or just one point.

== Clicking (in an unbinned plot) highlights that point, and it stays highlighted, though
you must keep your mouse on the point in order to see the information about it.

The reason the tool makes a heatmap for large catalogs is to more fairly represent the point density -- and to
make the plotting faster. In these cases, though, it will not give you the option to overplot errors (see below). If
you have a heatmap and want a scatter plot by default, you need to filter or otherwise restrict the catalog to have
fewer points (see below). You can change the bin size and shading via the plot options pop-up (more on this
below). Or, you can force it to make a scatter plot anyway (see below).

Plot Navigation

The top of the plot window has a row of icons something like this:

@ # ﬁ@ {:} @ @ C) U " which we now describe.
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@ Add new plot
You may or may not have this icon. Clicking on this icon adds a new plot. This has a separate section
below.

* Pin plot
This icon may not always appear. Clicking on this icon pins the plot. This has a separate section below.

l?ﬁ Show table

This icon does not always appear. Clicking on this icon pulls to the foreground the table that generated

the plot that is currently in the foreground. This is related to pinning, which has a separate section
below.

) Combine chart

This icon does not always appear. Clicking on this icon attempts to combine plots; it has a separate
section below.

G;A @] bk Plot mode
This trio of icons controls the plot interaction 'mode’. By default, you are in 'selection’' mode, as seen

here -- the last icon is darker, like a pushed-in button. To activate the other modes, click on the other
icons, and they become darker or "pushed in."

%)
Zoom mode

When this mode is active, when you click and drag in the plot, the plot is zoomed to the region
you have selected. Even when this mode isn't active, you can also zoom using your scroll

feature on your mouse. To return to the original view, click on @ .

@ Pan mode
When this mode is active, when you click and drag in the plot, it moves around in response to

where you drag. To return to the original view, click on @ .

Lt Select mode
When this mode is active, when you click and drag in the plot, you are given additional options

7
at the top of the plot : W ?l- The checkmark means "select" and the funnel means "filter."
The difference is that filtering (temporarily) limits what is shown in the plot, catalog, and image
(see general information on filters), and selecting just highlights the points enclosed within your

7 &
. . . . . W
selection. To cancel either one, click on cancel filters \ or cancel selection .

@ Re-scale plot
Return to the view that optimizes the range of x and y to show the currently displayed points.

Tips and Troubleshooting: Did you accidently zoom in the plot with your magic mouse or touchpad?
Click on this icon to reset the plot.

i

Save plot

Save the plot. It will save as a png file, wherever your browser is configured to save files. The saved
png is the same size as it is on your screen. If you want a big version, make the desired plot big on your
screen (expand the view to take up as much space as possible) before saving the png.

C) Undo
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Restore everything to the defaults. If you've played a lot with the plot, you may want to undo
everything you've done. Click this icon to restore everything back to the defaults.

Filter from plot
Pull up interactive filters. This button brings up filters for the displayed catalog in an interface like all

the other tables here, except you don't see the values in the catalog themselves; you can enter filters
here in the same way you can everywhere else in this tool (see general information on filters).

@ Configure plot
Click on this icon to change what is plotted (much more on this below).

‘e

Expand plot
Click on this icon to make the plot take up the whole browser window. To return to the prior view, click

the "Close" arrow in the upper left.

@ Help
This icon may not appear, but if it does, it is a context-sensitive help marker, which should bring you to
this online help.

Plot Linking: Plots are linked to catalog and image(s)

If you move your mouse over any of the points in the plot, you will get a pop-up telling you the values
corresponding to the point under your cursor. For scatter plots, if you click on any of the points, the object(s)
corresponding to that point will be highlighted in the overlays in the images shown, and highlighted in the
catalog table. This works the other way too -- click on a row in the catalog, or an object in the images, and the
object will be highlighted in the plot or the catalog or the image.

Changing What is Plotted

To change what is plotted, click on the gear icon in the upper right of the plot window pane: @ .
Configuration options then appear; the options are a little different depending on whether the points are binned

or not. This section describes how to change what is plotted, i.e., the "Modify Trace" option at the top of both of
these pop-ups. The overplotting option (and, for that matter, adding plots) are covered in more detail below.

This is the configuration window for a binned (a.k.a.
heatmap, or greyscale) plot. By default, the "chart options"
may be hidden; to reveal them, click on the name "Chart
Options" or the disclosure arrow on the right. To hide them
again, click on the disclosure arrow on the right.
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Overplot New Trace @ Modify Trace

X ra jo)
Y: dec L
Color Scale: GreySeq o raverse
Number of
X-Bins: 100
Number of
Y-Bins: o
Chart Options
Chart title:
X Label: ra (deg)
Options: grid reverse top
Y Label: dec {deq)
Options: grid reverse right

Set plot boundaries if different from data range.

X Min:

Y Min:

Apply Close

Plot Parameters

ay aspect ratio belo

X Max:

Y Max:

ank to use all available space

Overplot New Trace @ Modify Trace

For X and Y, enter a column or an expression
ex. leg{col); 100*coll/col2; coll-col2

X ra
Error: O
: dec

Error: C,

Trace Style:  points

Trace Options

Chart Options
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The
configuration
window for a
plot that
shows
individual
points, once
fully
extended, is
much longer
(and
scrollable),
and so is
shown here in
two parts.
Both the
"Trace
Options" and
"Chart
Options" may
be hidden by
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Plot Parameters

Overplot New Trace ® Modify Trace

Trace Options

Symbol: circle

Color: rgba{31,119,180,0.5) Fe)
Color Map: 2
Color Scale: Greys

Size Map: P

Chart Options

Chart title:

X Labek: ra (deg)

Options: grid reverse top log
¥ Label: dec (deg)

Options: grid reverse right log
Set plot boundaries if different from data range

X Min: X Max:

¥ Min: Y Max:

Options found in both kinds of plots

% default; to

reveal them,
click on the
name or the
disclosure
arrow on the
right. To hide
them again,
click on the
disclosure
arrow on the
right.

In either case, you can specify what should be plotted on each axis. The magnifying glass is a link
that brings up a table that lists all of the available columns in the catalog. Alternatively, you can just
start typing, and viable options appear below the box. Whatever you put in the box must match the

column name as shown in the catalog exactly.

Click on the black triangle to reveal additional options.

In both of the examples above, RA is plotted on the x-axis. It has pulled the column name for the label;
in this table, the column is "ra" rather than "RA", and it is case-sensitive. It has copied over the units
("deg") from the catalog, and plotted the x-axis increasing to the left as per astronomical convention.
You can change what column is plotted, and whether or not errors are shown. Under "Chart Options",

you can specify:

¢ title of the plot;

¢ labels on the x and y-axis;

¢ whether or not there is a grid shown;

¢ whether or not the axis is reversed (as for ra in the examples above);

¢ whether the x-axis is on the top or bottom and the y-axis is on the left or right;

¢ whether or not the axis is logarithmic;
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¢ the maximum and minimum values of the plot range;

O the aspect ratio of the plot (e.g., square or rectangular).
By default, the boundaries of the plot are set to encompass the full data range. Here you can change the
boundaries to specific numbers. (This can also be set via filtering from the plot; see below.)

You can enter simple mathematical relations in these boxes too, such as (for a WISE catalog)
"wImpro-w4mpro" to put [W1]-[W4] on one axis. Supported operators:

O +,-,%,/
¢ abs(x), acos(x), asin(x), atan(x), atan2(x), ceil(x), cos(x), exp(x), floor(x), Ig(x), In(x), log10(x),
log(x), power(x,y), round(x), sin(x), sqrt(x), tan(x)
O degree(x) and radians(x) are also supported -- these are the same functions as in ADQL and
convert radians to degrees or degrees to radians. For small astrometric offsets, you could make
a scatterplot of dec2-decl vs. (ra2-ral)*cos(radians(decl)) instead of typing
cos(dec1*pi()/180). (NB: pi() is also a supported function you can use, instead of typing
3.14159.)
¢ Non-alphanumeric column names (e.g., those with - or + or similar characters) should be
quoted in expressions.
Click "Apply" to apply, and "Close" to return to the plot without making changes. (For the latter, you
can also click the 'x' in the upper right.)
Options found only in binned plots
(Plots are binned by default if there are > 5,000 points in the catalog.) From the pop-up, you can control
the color table that is used (greyscale is the default; there are many other choices in the drop-down
menu), as well as the number of bins in the x and y directions. The default value for the number of bins
is 100 in both directions.
Options found only in plots showing individual points
You can add errors. Toggle the error switch, and then additional choices appear. From there, you can
select symmetric or asymmetric errors, and then you can specify an error as either an existing column in
the catalog, or calculated from a column in the catalog.

Under "Trace Style," you can control whether the points are shown as individual points, connected
points, or just lines connecting the points.

Under Trace Options, you have many choices.

¢ Choose the symbol type: circle (default), open circle, square, open square, diamond, open
diamond, cross, x, upward-pointing triangle, hexagon, or star.

¢ Choose the color. By default, the point color is a mid-range blue that is darker where more
points. This is specified by the rgba vector shown in the example here (31, 119, 180, 50) where
the last number is in units of fraction of 1, so 0.5=50% in this example. Click on the
magnifying glass to bring up a color picker window:
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Color Picker - default-tbl_id-c4... X

From here, you can click on your desired color in the top colorful box. Immediately below that
box, you can change the color and saturation of the top box so that you can select from a
different range of colors. Below that, you can enter numerical hex codes or RGBA values
(where the value for RGB is between 0 and 255, and A is in units of percent, e.g., 50 = 50%).
Finally, you can also select from a pre-defined set of 15 colors by clicking on any of the small
boxes. Note that the numerical codes update as you select different colors. Click "OK" to
implement your color choice, or click 'x' in the upper right to close the window without
changing the color.

Tips and Troubleshooting: Don't like the transparency feature of the points that makes them
darker when there are more points? Set the last value of the vector (A) to 1. Don't like the blue?
Pick a diferent color entirely. Want the faintest point to be brighter than it is by default? Set the
last element of the color vector ("A") to be 0.7 or 0.8.

¢ Choose the color map. By default, all of the points are the same color, but darker where there
are more points. You can change this such that the color scale of the points is tied to a column
value, such as wlsnr (WISE-1 signal-to-noise ratio) in a WISE catalog. If you select this
option, you can also change the color scale to any of many different options (see the
drop-down). Simple mathematical relations (as above) are also permitted in this box.

¢ Choose the size map. By default, all of the points are the same size. You can change this such
that the color scale of the points is tied to a column value, such as wlsnr (WISE-1
signal-to-noise ratio) in a WISE catalog. Simple mathematical relations (as above) are also
permitted in this box.

Example: Load a large WISE catalog. Plot wilsnr (WISE-1 signal-to-noise ratio) vs. wlmpro (WISE-1 profile

fitted magnitude). It defaults to a heatmap. Change the labels, making the y-axis label "WISE-1 SNR" rather
than the more cryptic column header "w1snr". Change the x-axis label to "[W1]." Change the greyscale to
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yellow-green-blue ("Y1GnBu") to make it easier to see the lowest-populated bins. Depending on your catalog,

you may need to adjust the ranges. Obtain this plot:

Example
.
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Piot Parameters

Overplot New Trace @) Modify Trace

For X and Y, enter a column or an expression

ex. loglcol}; 100*coll/coi2; coll-coi2

X: wimpro Fd
¥ wisnr o
Color Scale: YIGnBu e reverse
e
P

Chart Options

Chart title: Example

X Label w1l

Options: grid reverse top
Y Label: WISE-1 SNR

Options: grid reverse right

Set plot boundaries if different from data range.

X Min: X Max:
¥ Min: ¥ Max:
Enter display aspect ratio below.

Leave it blank to use all avaifable space

1og

log

Example: Load either a smaller WISE catalog, or the same large WISE catalog, but filter it down such that
wlsnr, w2snr, and w3snr are all greater than 10, which limits the number of points to be <5,000. Plot wlsnr vs.
wlmpro. It shows the points individually. Change the labels. Change the point color map to scale with w2mpro
(WISE-2 profile fitted magnitude). Change the point size map to scale with w4snr (WISE-4 signal-to-noise).

Obtain this plot:

Example
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Plot Parameters

Overplot New Trace ‘@ Modify Trace

Trace Options

Symbol: circle {
Color:

Color Map w2mpro
Color Scale: YIGnBu
Size Map: wasnr

Chart Options

Chart title: Example

X Labet: w1]

Options: grid reverse top
¥ Label: WISE-1 SNR

Options: grid reverse right

Set plot boundaries if different from data range.
X Min: X Max:

¥ Min: ¥ Max:

Enter display aspect ratio below,

Leave it blank to use all available space

X/Y ratio:

Apply Close

fog
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Plotting Manipulated Columns

You can choose a single column to plot against another column, as above. However, you can also do simple

mathematical manipulations.

For example, if you have loaded a WISE catalog, you can plot

[W1]-[W2] vs. [W3]-[W4]. In terms of the names of the columns

in the database, this is wlmpro-w2mpro vs. w3mpro-w4mpro.
Example

[W3]-[W4]

150

100

[W1]-[w2]

If you have few enough points that the plot is not binned, you can
add errors that you calculate. Here, the expression for the x-axis
errors is sqrt(power(w 1sigmpro,2)+power(w2sigmpro,2)) and for
the y-axis errors, it is
sqrt(power(w3sigmpro,2)+power(w4sigmpro,2)) -- that is, the
errors for the individual photometric points added in quadrature.
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Overplot New Trace @ Modify Trace

X wimpro-wZmpro ~
Y: w3mpro-wdmpro 2
Color Scale: GreySeqg 5 reverse
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Chart Options

Chart title: Example

X Label: (w1l-fw2]

Options: grid reverse top
¥ Label: (wsl-{wal

Options: grid reverse right
Set plot boundaries if different from data range
X Min: -2 XMax: | 2

¥ Min: -0.25 Y Max: 6
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Example Plot Parameters

Overplot Mew Trace @ Wodify Trace

-
1 X: wimpro-w2mpro o
5_
Error: o Symm o sqrtipower{wisigmpro, 2)+p...
- 4 ¥ wampro-wampro 0
= B "la Error: D Symm o sgrt{power(w3sigmpro,2)+ ... £

Trace Style:  points

Trace Options

Chart Options

Chart title: Example
0_
X Label: [wil-[wz]
T T T T T T Options: rid reverse to| io
-2 -1 0 1 2 3 - - : -

[W1]-[w2] ¥ Label: [w3]-[wa]
Options: grid reverse right log
Set plot boundaries if different from data range.
X Min: X Max:
Y Min: ¥ Max:

Apply Close

Restricting What is Plotted (from the plot)

You can also restrict what data are plotted in any of several different ways.

You can filter the catalog from the table itself (discussed in another section).

You can set axis limits on the plot itself from the plot options pop-up (discussed above).

However, and perhaps more powerfully, you can set limits from the plot itself using a rubber band zoom. Click

parvaay
2 ¥

on the select icon in the plot td Then, click and drag in a sub-region of the plot. New icons appear:

7
4 ‘?4- If you click on the funnel icon, only those data points that pass the filter are shown in the plot, in
the table, and/or overlaid on the image(s). (This is the behavior of 'filter', as opposed to 'select’; the former

restricts what is shown, the latter just highlights the points.) For more on filters, see the filtering discussion in
the tables section.

Example: Obtain a WISE catalog of a star-forming region, say IC1396. Filter down the catalog to only have

detections at all four WISE bands. (Limits have undefined errors, so ask the catalog to filter down such that
wlsigmpro>0, w2sigmpro>0, w3sigmpro>0, and w4sigmpro>0). Plot wl mpro-w4mpro on the x-axis, and
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wlmpro on the y-axis. Reverse the y-axis to put bright objects at the top. Click and drag in the plot to select the
bright and red objects, and filter them down to get a subset of bright and red sources. For clarity, the screenshot

here has the sources selected, not filtered.

Plot Parameters

Overplot New Trace (® Modify Trace

For X and Y, enter a column or an expression

ex. logic ; coll-coi2
X wimpro-wdmpro pel
Error: C’
¥: wimpro el
Error: O
Trace Style:  points
Trace Options
Chart Options
Chart title: Example
X Label: [w1l-[wa4)
Options: grid reverse top
¥ Label: w1l
Options: grid reverse right

Set plot boundaries if different from data range.
X Min: X Max:

¥ Min: Y Max:

Enter display aspect ratio below.
Leave it blank to use all available space.

Apply Close
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Overplotting

At the top of the pop-up that you get when you click on the gears, you have two radio buttons:

Owverplot Mew Trace

& Maodify Trace

X

log

They are "Overplot New Trace" and "Modify Trace." Modifying

traces (plots) has been covered above; in this section, we will cover overplotting. This is sometimes called

"multi-trace,” meaning that more than one thing is plotted.

When you select "Overplot New Trace," you get a new interface that is very similar to the original interface
where you selected what to plot:

IRSA Viewer : Plots
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Plot Parameters

# Overplot Mew Trace Modify Trace

~

Plot Type: Scatter o

Far ¥ and Y, enter g column or an exprassion
ex. logicof}; 100%*coli/col2; coll-coi2

H D
Errar; (I
¥ D

Error: Q

Trace Style:  paoinis

Trace Options

Chart Options

Close

As before, you need to :

e select a plot type (scatter, heatmap, histogram);

e tell it what column(s) (and and manipulations thereof) you want for x, y, and associated errors;

e select the trace style (points, connected points, lines);
e set any additional trace options;
e set any additional chart options.

IRSA Viewer : Plots

The best way to explain how to use this feature is probat
example. We have a plot of [W1] vs. [W1-W4] from abo
add on top of it a plot of [W2] vs. [W1-W4]. Click on the
bring up the pop-up. Select "Overplot New Trace." Ente:
"w 1 mpro-w4mpro" for x and "w2mpro"” for y. Expand "
Options." Note that it has preserved the overall chart title
before, but has erased the X and Y labels (and lost the re
the y axis) because the overplot could literally be anythir
need not be the same columns or even the same units as
already plotted. Type them in again. Here is the configur
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Plot Parameters

@ Overplot New Trace

Plot Type:

For X and ¥, enter a column of an expression
e log{col); 100%collfeol2; coll-col2

scatter o

IRSAViewer Help

% “window right before clicking "ok", and the resultant plot

Example

wModify Trace

A

N
=
i wirmpro-wadmpro e g 104
S
Error: Q w4
¥: W2mpro o 144
Error: o 164
Trace Style:  points O 18+
0 2 4 6 8 10
[wi]-[w4]
Trace QDtiDI‘IS e trace O trace 1
Chart Options ~
Chart title: Example
X Labe: (wi-[w4]
Options: grid reverse top log
Y Label: (w1l or [wz]
Options: grid reverse right iog

Set plot boundaries if different from data range.

X Min:

Y Bin:

Close
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X pMax:

Y hMax:

After you add the overplot, if you click on the gears agai
that the choices at the top of the window have changed.
add another overplotted trace, modify a trace, or remove
trace. Each trace that you add is a new 'layer’ on the plot.
drop-down menu near the top of the window controls wh
is 'active' for setting the x, y, errors, trace style, name, sy
color, etc. there is now a drop-down menu at the top of tl
There is a legend on the plot specifying which color corr
to which trace. In this example, the plot above has appea
a blue and green color scheme, which may be too hard tc
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Plot Parametears

Overplot Mew Trace @8 Maodify Trace

Choose Trace:  trace 1

Far ¥ and ¥, enter a column or an exprassion
ex. logicol); 100*coll/col2; coll-col2

X wimpre-wadmpro

Errar: G
¥ Wampro

Errar: Q

Trace Style: | points o

Trace Options

Name: (w2l

Symbol: circle 2

Color: rga(144,19,254 0.5)
Color Map:

Color Seale: Grays o

Size Map:

Chart Options

Close

IRSAViewer Help

%  differentiate. To change the new points' color, click on tk
ensure "Modify Trace" is selected, select "trace 1" (as of
"trace 0", the first one you loaded), go down and expand
"Trace Options" and pick a different color. You can also
the legend name from "Trace 1" to, in this case, "[W2]".
"apply" to apply the changes to the plot. Note that once
change the trace name, the relevant drop-down menus in

pop-up window and the legends on the plot update accor
Example

Hamove Active Trace

10+

[W1i] or [W2]

124

14

16+

184

[W1]-[wa4)
s [w2] (W1}

Note that the pop-up spawned by clicking the gears now has an additional option at the top: "Add New Chart",
"Overplot New Trace", "Modify Trace", and "Remove Active Trace." From here, you can modify a trace you
have already plotted (as described above), overplot another trace (also as described above), or remove the

selected trace:

IRSA Viewer : Plots

137



IRSAViewer Help

Plot Parameters 4

Overpiot Mew Trace Modify Trace (@ Remove Active Trace

Choose Trace: [W1] °

Remove [W1] {active trace) of the chart?

Close @

Tips and Troubleshooting

¢ Right now, the overplotting only works from the same catalog -- that is, you cannot plot [W1] vs.
[W1]-[W4] from one catalog and overplot [W1] vs. [W1]-[W4] from another catalog. (We
enthusiastically await this capability too.)

® You can easily get yourself into a physically nonsensical situation, say, by overplotting a histogram
onto a scatter plot. If you find yourself in a hopeless mess, click on the "undo" icon to reset everything

C) and try again.
® When you have more than one thing (trace) plotted, double click on the legend to bring that trace to the

foreground and temporarily hide the other traces.
® You can overplot a scatter plot on top of a heatmap if you really want to!

The context where this feature really shines is in plotting multiple spectral orders. In that case, it makes
complete sense to plot many things from the same file (and only things from the same file) on the same plot.
However, spectra are sufficiently different and complicated that all of that information is collected into a
chapter about spectra.

Adding Plots

@ Clicking on this icon brings up a dialog from which you can choose to make another scatter plot (left
below), a heatmap (center below), or a histogram (right below):

Add New Chart X
Add New Chart X

Plot Type: = Scatter {
PlotType:  Heatmap 0 Add New Chart X

Plot Type:  Histogram

- = Column or
X: P expression:

E ap
v: Aigorithm: ® Uniform binning
Y o @ Nu of bins: 50
Error: [o } Color Scale: Defauit - JEVEISE Bin width
Number of Min:
Trace Style:  points X-Bins:
Number of
Y-Bins:
Trace Options v Trace Options -
Chart Options ek Chart Options v Chart Options
o - °o € - o EB o °

The options for these plots here are very similar to what is described above. You can specify which columns to
plot or manipulate and plot, specify labels, etc.
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Scatter plots allow you to choose points, connected points, or lines; you can add errors to each point.
Heatmap plots are binned scatter plots; you can choose what color scale and how many bins to use.

Histogram plots allow you to choose how many bins or the bin width. Note that, if you provide a minimum
number, the binning starts at the minimum value you provide, and may exceed the maximum you entered in
order to fit in a whole bin.

You can change what is plotted after plotting by clicking on the gears, as described above.
You can have many plots up at the same time.

You can view multiple plots all at once or one at a time by clicking on the corresponding icons above the plots

a5
(just as when you have multiple images loaded). s < 0 The single box means "one at a time", the
set of four boxes means "all the plots at once". If you are viewing one at a time and have more than one plot
loaded, you will see the ">" and "<" signs (as in the image here), and you can scroll among the plots by clicking

on these arrows (just as when you have multiple images loaded).
Tips and Troubleshooting

¢ Note that many plots of a large catalog may make your browser run slowly.

® You can force the tool to make a scatter plot even if you have a catalog of >5,000 points; it just might
make your browser slow down. You can even overplot a scatter plot on top of a heatmap if you really
want to!

® To remove a plot, click on the 'x' in the upper right corner of the plot.

Pinning Plots

The idea behind "pinning plots" (or "pinning charts") is that you can retain a plot. Within this tool, "pinning"
just means "hold on to this item within this tool." It doesn't mean "save this plot to disk", nor does it mean
"download the data behind this"; it means "retain this item in this tool for now." Think of it as if you have a
metaphorical bulletin board behind your computer monitor and you want to put a plot you make on that bulletin
board temporarily (with a pushpin!) while you continue to work on other plots or other catalogs. For example,
you could make the same color-magnitiude diagram from two catalogs of two different regions, pin both, and
then compare them side-by-side.

When you make a plot that you want to retain, click on the "pin chart" icon * and it will make a copy of that
chart and keep it in your plot area, even as you continue to make more plots and work with more catalogs.

It saves your pinned plot in a different tab than your current plot. To change between them, just click on the
corresponding tab. Here, there are three pinned charts, but the current view is the active chart:

Active Charts Pinned Charts@ Details

® 28 < >
Tips and Troubleshooting
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® When you pin a plot, and then filter its parent catalog, the plot updates correspondingly, because it is
still linked to its parent catalog.

® When you have multiple catalogs (or tables of any sort) loaded, if you want to bring to the foreground

the catalog tab corresponding to a pinned plot, click on "show table" EE
corresponding catalog to the foreground of your tables pane.

e If you click on a source in the image (or catalog or plot), the same source is highlighted in the catalog
(or image or plot).

¢ To change a pinned plot, click on the plot to bring it to the foreground, then click on the gears in the the
corresponding plot area, and change what is plotted as described above.

® You can view the plots one a time or in a grid by clicking on the icon for one-at-a-time (big square) or
tiled (4 small squares; if you are viewing them one at a time, you can use the ">" and "<" arrows to

aa < 3
scroll through the list):
® There is a maxium of 12 charts that you can pin at one time.

* When many plots are pinned, and you view many plots at once, the margins on the plots will shrink
down (effectively vanish) to make the data more easily visible. To view the plots with axes, view the
plots one at a time.

¢ To remove a pinned plot, click on the blue 'x' in the upper right corner of the plot.

¢ If you remove a catalog by clicking on the X' in the corresponding catalog tab, the pinned plot will be
removed as well.

, and it will bring the

Combining Plots

@ When you have more than one plot pinned, you have an additional icon that can appear -- it means
"Combine Chart".

This option only appears if you have pinned at least two plots, and it will only let you combine plots if it
recognizes that you have spectra loaded. These can be spectra you extracted or have loaded in from a file.

Because combining is only possible for spectra at this time, the information on how to combine plots can be
found in the chapter on spectra.

Examples of Catalog Plots
Example: Plotting [W1] vs. [W1]-[W4] in a star-forming region

For this example, we are trying to find young stars in a star-forming region. We are searching in the WISE
AIIWISE catalog. Stars without circumstellar dust should be at a variety of W1 brightnesses, but all have
[W1]-[W4]~0. Background galaxies should be faint and red. Stars with circumstellar dust (e.g., young stars)
should be bright and red. Here, we will make a plot, identify a bright and red object in the plot, and find where
it is in the WISE images.

1. Launch the IRSA Viewer tool. Click on "Images" at the top to search on images. For "Select Image
Type", choose "View FITS Images", and for "Image Source", select "Search." Enter target as I[C1396.
Use Simbad's interpretation of the coordinates. Select image size of 1 degree (pick the units first, then
enter the number). Select WISE AIIWISE Atlas, all four bands. Click 'Search.'

2. Click on "Catalogs" at the top to search on catalogs. Select Project=WISE. Select the ALIWISE
database, and the AIIWISE Source Catalog. Leave the cone search method and target as what it comes
set up with as the default - it is set to the target we just used for our search. However, make sure to
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change the units of the drop-down to "deg" and enter 0.5 degree in the cone radius to match the images.
Leave all the defaults in the Table Selection section. Click "Search." You may have to wait a bit for the
catalog to be returned, because there are ~17,000 sources. If you choose to put the catalog search in the
background, load it when it is ready.

3. By default, the catalog is overplotted on the images in the upper left, plotted as an x-y plot on the upper
right, and loaded as a table on the bottom. Note that the plot on the upper right is a greyscale plot,
which means that the plot shows a binned "heatmap" where darker colors mean more points. Only the
first 100 are shown in the catalog on the bottom, though all are loaded, and you can page through the
list, 100 at a time. Note that selecting a source in the image makes its corresponding row in the catalog
change color. It doesn't highlight in the plot, because there are too many points in the plot.

4. Filter down the catalog to only have detections. By default, you should have a place to put in filters at
the top of each column, but if you don't, go to the the upper right of the catalog pane, and click on the

funnel icon to add filters to the top of each column in the catalog. In this AIIWISE catalog, limits
have null errors. To limit the catalog to just those with detections, in the top of the "w1sigmpro"

(WISE-1 profile fittted magnitude error) column, type ">0" (without the quotes). Repeat for
w2sigmpro, w3sigmpro, and w4sigmpro. After this process, you should have ~3,000 sources, enough
fewer that the plot now has individual blue points (it is no longer a heatmap). Now the individual
sources are also all shown on the images.

The plot comes up with an RA/Dec plot by default. Click on the gears icon in the upper left of the
plot window to change what is plotted.

6. Ensure "Modify Trace" is selected in the pop-up window (by default, it should be selected). Enter in the
x box: wlmpro-w4mpro. This is WISE-1 profile-fitted measurement in magnitudes minus WISE-4
profile-fitted measurement in magnitudes,or [W1]-[W4].

7. Enter in the y box: wlmpro. This is the [W1] mag.

8. Click on "Chart Options", and enter "[W1]-[W4] (mag)" for the x-label, and "[W1] (mag)" for the
y-label. Click on "reverse" for the y-axis to make the brighter objects appear at the top of the plot.
Check "grid" to make the grid appear for both axes.

9. Click "Apply."

10. Obtain this plot (configuration also provided for reference):

Plot Parameters X

Overplot New Trace @ Modify Trace

For X
ex
4
X
Erro
6
¥ wimpr
2
X Error fo )
8 i g
8 #
, ] i tyl points
e o
Ve
A
@ f": Trace Options
g 10 .
5 Chart Options
-
= Chart title:
12
X Label: [wW1l-[w4] (mag)
Options: grid reverse top log
14- Y Label: [w1l (mag)
Options: grid reverse right
Set plot boundaries if different from data range
164 X Min: X Max:
¥ Min: ¥ Max:
184
T
0 2 4 6 8 10
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11. -

Ensure that the select icon is "active" in the plot ( - ). Click and drag from corner given
approximately by (2,6) to (7,11).

12. The icons in the upper right change after you do this, and we want to filter on this region. Click on the
filter icon. This filters the table and the image overlays as well as the plot.

13. After this filtering, you should have about 100 points left in the catalog. The scatter plot after the
filtering looks something like this:

6

[W1]-[w4] (mag)
The points are shown as blue circles. Where they overlap, the blue appears darker.
14. We want to find an (astrophysically) bright and red object in the plot, catalog, and images. In order to
find it easily in the images, first, zoom in relatively closely to any of the images. Select the lock

drop-down in the image toolbar (* ) and select "Align and lock by WCS." Ensure "pan by table row"
£

is selected from the recenter icon ("5’ - ).

15. Now, find the brightest source near [W1]-[W4]~4.5 in the plot. Click on that point. It is highlighted in
the overlays on top of the image, the images have jumped to center it, and it is highlighted in the catalog
(though you may need to scroll slightly in the catalog to find the highlighted line). (If you have been
following closely, it should be J213808.44+572647.6.)
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Abbreviated Example: Plotting [W1] vs. [W3]-[W4] with errors
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Because you can do simple mathematical manipulations when specifying what to plot or use for errors, you can
calculate these things on the fly. From the end of the prior example, cancel the filters, and impose new filters on

the catalog by requiring w*snr>10 for all four bands. Intitiate a new plot by clicking on the plot's gears icon,

and select "Add New Chart."

For the x-axis, ask it to plot w3mpro-w4mpro. Ask it to use symmetric errors and use sqrt(power(w3sigmpro,2)
+ power(w4sigmpro,2)). For the y-axis, ask it to plot wlmpro, and use wlsigmpro for the errors. Under "Chart

Options", add the x label [W3]-[W4] and the y label [W1]. Reverse the y-axis to get bright objects at the top.
Under "Trace Options", select red points just to be fancy. Obtain a plot something like this, which shows the

calculated error bars for each point. Note that there are errors in both directions, though they are hard to see in

the y direction.

&

£ b
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104

[W1] (mag)

144

164
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Abbreviated Example: Plotting a histogram of [W1]

Picking up from the end of the prior example. Click on the blue 'charts' tab near the top of the window. Select
"histogram." Enter w1lmpro for the column. If you leave everything else to the defaults, you can obtain a plot
like the below. As for xy plots, mousing over a column tells you more information about the contents of the
column.

Bin center: 11.144
— Range: 11.05 to 11.237
anum: 18

Number

sl

10 12 14

o

wilmpre (mag)

Still More Plots

Here are several more examples of plots made with IRSA tools.

Phase-folded light curve from K2 data:

Phase Folded Data

FLUX/1000
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Plot on the sky of stars where the color of the point is scaled to brightness in WISE-4:

34.8

34.7 - . o ¢

34.6

34.54

dec (deg)

34.44

34.3 4

34.2 4

T T T T T [ T
82.4 2.3 82.2 82.1 82 81.9 81.8 B81.7

ra {deg;

Gaia distance (in kpc, from Bailer-Jones et al. 2018), with asymmetric errors, as a function of Gaia G
magnitude, with colors of the point scaled to brightness in WISE-4:

i
(] gaia2_gmag = 15.24 mag

gaiazbj_ dist1000 = 8.411 +6.912800000000001 / -6.572
wisedmag = 8.724

gaia2bj_dist/1000
@

[W1] light curve of Neptune over several years, with colors of the point scaled to heliocentric distance:
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[W1] light curve of Neptune
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Absolute Gaia color-magnitude diagram of candidate members of a star-forming region (note some background
giants still in the list), where point size is scaled by WISE-4 brightness:

6

i
N
L

N
L

Absolute G

Bp-Rp
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IRSA Viewer: Spectra

Visualization of spectra use capabilities of Tables, (image) Visualization, and Plots. Generic help on those
capabilities can be found in those other sections; spectra are a special case of all of those, and this section
attempts to build on that by collecting all the spectra-specific information in one place.

Contents of page/chapter:

+Loading Spectra
+Extracting Spectra
+Plotting Spectra
+Redshifting Spectra
+Qverplotting Spectra
+Combining Spectra

Loading Spectra
The first step to using the spectral features in this tool is getting the tool to recognize that you have a spectrum.

When you upload vour own files from disk, if you load a table, there is an option that appears at the bottom left
of the screen:
Attempt to interpret tables as specira

If you tick this box, and your data are formatted consistently with (or at least close to) the [IVOA SpectrumDM
v1.1 data model 3, then the tool will recognize the data as a spectrum.

There is some flexibility in the interpreter, so if you think your file is close to the standard, give it a try. The
computer might be able to figure it out.

Extracting Spectra

Alternatively, you can get spectra into the tool by extracting them from an image file. If you have a multi-HDU
file where the planes are different wavelengths (such as can be found in data from SOFIA ), use the drill
extraction tool, and "pin" the extraction, then the tool will also recognize the extracted data as a spectrum. It
will also (attempt to) propagate the errors correctly.

Plotting Spectra

Spectra are plotted automatically when loaded. By default, they are plotted as F-sub-nu vs. lambda in microns,
with connected points. At least, this is what it attempts to do, if it understands the units of the file you have
given it. If it understands the units, it will convert them appropriately. If it doesn't understand the units, it may
serve them to you in the same units it received.

When spectra are plotted, changing what is plotted by clicking on the gears is similar to, but not quite the same
as, the generic case. Now, because it knows it is plotting a spectrum, you can select the x- and y-axis columns
and units from a pre-defined set of choices in the drop-down menus, where it will convert the units when
necessary.

It is probably most efficient to demonstrate plotting of spectra via specific examples.
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In this example, the tool has identified the spectral axis a
'wavelength', understood the units, converted them to mi
is showing them in the observed reference frame. It has i
the flux axis column as 'FLUX' and the corresponding er
Overplot New Trace (@ Maodify Trace 'ERROR', and understood the units as Jy. From the drop-

menus, you can choose to convert the wavelength to Ang

nanometers, microns, millimeters, centimeters, or meters

Plot Parameters X

Spectral axis column{i): | wavelength L choose to convert the flux density to Janskys or
ey - Watts/meter"2/Hertz. It is plotting the spectrum as conne
Spectral axis units: um o i R
points, with error bars.
Spectral Frame: Observed Frame 2 S5
- .-
Flux axis column{Y): FLUX ol 5+ -
Error: [ @) ERROR p 4.5- $
Flux axis units: Jy o 4
i #®
. 3.5
Trace Style: connected points  © >
E 3_ # L ]
Trace Options v 55 B L]
Chart Options v 5] o4 T
&
# 5
1.5 . N
sl oo ® s NPy
14
T T T T T
157.2 157.4 157.6 157.8 158 1

Cbserved Frame A [um]

In this second example, the tool is struggling a bit more. It |
identified the spectral axis column as 'wavelength' and is sh
it in the observed frame, but it is guessing about the units; t
only appear in the plot. It has identified the flux axis colum
"flux_density", it has identified the errors as "error", and it
understood those units as Jy. It is showing the spectrum wit
connected points. Note too that in this case, there are sever:
spectral orders; at the top, you can see that there is "choose
-- it turns out that there are four orders in this spectrum, anc
overplotting all four on the same plot, with errors.
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Plot Parameters b4 Active Chart Details
® @l @® O
#®) Modify Trace
0.65-
Choose Trace: 1 0
0.6
. | i 0.55+
Spectral axis column({X): wavelength -~
~ 0.5
Spectral Frame: Observed Frame - 1
5 ; 5 iy Y
& 0.45- i
Flux axis column{Y}: flux_density ysl E -
0.4~ ‘[ i
Error: o error L %
0.354 ﬂ v
Flux axis units: Jy 2
0.3
Trace Style: connected points © 5 10 15 20 25 30 35
Observed Frame wavelength{microns]
Trace Options e
Chart Options “

®

In this less well-behaved example, the tool has identified th
spectral axis column as 'wavelength' and has figured out the
of it, shown in in microns, in the observed frame. The flux «
column in this case is just "HDU#0", so it is completely cor
It hasn't figured out what to do about errors at all. It is show
spectrum with connected points.

Plot Parameters X

Overplot New Trace (@ Modify Trace

Spectral axis columniX): wavelength o
9000 =
Spectral axis units: um o
2000 4
Spectral Frame: Observed Frame o
£
7000 1
Flux axis column(Y): "HOU#0" o = | ’
(]
é: 6000 a4y
. ~ =t g
Trace Style: connected points  © e ! B8
2 50001 J
o) / o
i v
Trace Options 4000 /
Chart Options v ,//\'
2000 4
“‘unui"h'
Close 2000 ~— T T :
@ 20 25 30 25

Observed Frame A {um]

In all of these cases, you don't have as much flexibility in these plots as you do for plots in general, but the
options you do have are highly customized to spectra, such as redshifts. See the next section!
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Redshifting Spectra

When the tool recognizes the wavelength axis, it offers you a choice of redshifting the spectrum. By default, it
assumes you want to plot the data as observed:

Spectral axis column{X}: "wavelength" 2
Spectral axis units: um 2
Spectral Frams: Cbserved Frame o

but if you pick "Rest Frame":

Spectral axis column(X): "wavelength” { {1+ 0} §)
Spectral axis units: um o
Spectral Frame: Rest Frame o

@ Enter Redshift: 0O

you can enter a redshift, and it shows you how it adjusts the wavelength axis accordingly:

Spectral axis columnX}: "wavelength” { {1+ 3) e
Spectral axis units: ur .
Spectrai Frame: Rest Frame o

® Enter Redshift: { 3| }

Click 'Apply' to implement these changes in the plot. The axis labels on the plot correspondingly change.

To change back to the data as observed, simply pick "Observed Frame" from the drop-down menu.

Overplotting Spectra

The Plots section covers overplotting in general, and the example given there is a color-magnitude diagram.
However, the reason why there is overplotting capability in the tool at all is to support overplotting spectral
orders from a given spectrum on the same plot.

If you load in a spectrum with multiple orders and just try to plot it without convincing the tool that the data are
a spectrum, you get, by default, the plot on the left. But, if you let the tool know that the file you have uploaded
is, in fact, a spectrum, you get the plot on the right, where the four orders in this spectrum are overplotted in
different colors.
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If you use the plot options (click on the gears icon), you can change the plot parameters. It has options
similar to what you get for generic plotting, but limited as in the above, specifically for plotting spectra:

wavelength (microns)

Plot Parameters

@ Modify Trace

Choose Trace: 4 ©

Spectral axis column(X): wavelength

Spectral Frame: Cbserved Frame ©
Flux axis column{Y): flux_density

Error:

Flux axis units:

Trace Style:

O error

~

i 2

connected points o

Trace Options

Chart Options

X

10

T T

20 30

QObserved Frame wavelength[microns]

Combining Plots

40

Pinning plots is covered in the generic plots section, but in brief, pinning allows you to temporarily 'save' a

given plot.

When you have more than one plot pinned, this icon may appear at the top of the plot pane: @ This means
"Combine Chart".
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This option only appears if you have pinned at least two plots, and it will only let you combine plots if it
recognizes that you have spectra loaded.

To start this process, click to select the first chart you want to combine, then click on the "combine chart" icon.
You get a pop-up like this: \
Add charts to current chart x

Title From Table
Extraction Z-Axis - 2 Extraction Z-Axis - 2
Extraction Z-Axis - 3 Extraction Z-Axis - 3
Extraction Z-Axis - 4 Extraction Z-Axis - 4
Extraction Z-Axis - § Extraction Z-Axis - 5
Extraction Z-Axis - 6 Extraction Z-Axis - §

Chart title: = combined

Apply cascading: C’

Choose trace names below:

Extraction Z-Axis - 1 -~
Name: trace
Extraction Z-Axis - 2 ~

Mame:  trace 1

n Cancel
8 ,

All of the remaining pinned charts that can be combined appear as a list at the top. Once you select them via the
tickboxes on the far left of the list (the first one in the list is selected here), they appear as options on the bottom
of the pop-up window. For this example, I extracted the observed spectra from a SOFIA FIFI-LS data cube at
several sky positions. The extractions are the default "Extraction Z-Axis - n".

Continuing through this pop-up, you can choose to set the title of the new plot you are about to create -- the
default is "combined".

The next choice is "Apply cascading.” Here is what this is and why it matters. If you are combining spectra that
are nearly all the same brightness, the spectra will be plotted on top of each other. Sometimes that is what you
want, and sometimes that is not. If you click on the "Apply cascading" option, you have an additional choice:

Apply cascading: 0

Y-axis: (y - min{y)) / {max{y) - min{y}} + (i * P}
Padding (P): 1

This is telling you how it is going to stack the spectra on the final plot. See below for examples with and
without cascading. You can adjust the amplitude of the cascade by changing the size of the padding, as shown.

Finally, you can change the name of the trace as displayed on the plot (and in the pull-down menus in the tool)
for each of the spectra you are combining.

Click "OK" to actually make the new plot.
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Here are two examples of combined spectra that were extracted from a SOFIA FIFI-LS data cube, one without

cascading, and one with cascading. Both are useful, but in different contexts.
. X
combined X combined
trace 0 5 «— trace O
i ;,:q trace 1 . trace 1
: ‘ +— trace 2 64 AR, SRR g i OB Gesnnioin a— trace 2
4 F e
; - trace 3 trace 3
£ : 1 o trace 4 T ,."”-'-_ *— trace 4
5 i L E e T . :
% q i "4 ace 5 ".,' by ™ . trace 5
i; % trace 6 o Ee o . e e trace 6
pe 1 - kl‘ brace 7. 9.l a—.....—......_._—--‘f v, \N...__.._.....«._-. R trace 7
A el P ‘“'__““\~-__,_wm,___ R—
S o Rivsiima o i
= gt - - 5
1572 157.4 157.6 157.8 158 158.2 157.2 157.4 157.6 157.8 158 158.2
Observed Frame A [um

Observed Frame A [um]

Note that after you combine a plot, there is a new drop-down at the top of the plot that controls which trace is in
the 'foreground' for changing plot parameters or selecting points, but you can also simply click on points in the

plot to bring that trace to the foreground.

Tips and Troubleshooting

¢ The plot you have selected when you click on "Combine Chart" is implicitly part of the combining

process, so it's not available to select with a tickbox in the pop-up.
¢ If you have loaded spectral files with multiple orders, each order appears as a separate color in the plot.

You can change the order labels before or after combining.
¢ At this time, you can't combine charts that the tool doesn't recognize as spectra, even if they are in the

same parameter space.
¢ To delete a combined plot that you have created, just click on the 'x' in the upper right of the plot.
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IRSA Viewer: Download

Contents of page/chapter:
+Introduction

+Images

+Tables

+Plots

+Prepare Download
+File Location
+Background Monitor
+Acknowledgments

Introduction

You can download images and tables and plots from IRSA Viewer. The Background Monitor helps keep track
of downloads placed in the background.

Images

If you want to save an image, click on the image you want to save so that it has the brown highlighted box

allow you to save that currently selected image as a FITS file (or other formats, including saving just the
overlays). Note that you control where the file is saved on your disk through your browser; your browser may
be configured to store all downloads in a particular location on your disk.

Tables

On the upper right of any table shown in the tool, there is a diskette option: -2 _ Click on this icon to save the

table; you have a yariety of choices of file format.

Plots

To save a plot, click on the diskette icon ( == ). The plot will be saved to your disk as a png file.

Prepare Download

Some windows will have a button that reads "Prepare Download." If that button appears, then you just have to
select the rows corresponding to the data (or data product) you wish to download -- tick the tickbox on the far
left of the corresponding row, or tick the box at the top of the column to "select all" -- and then click "Prepare
Download." It may ask you for additional information, like how much ancillary information you want, and what
the filename you want for the zip files. If you ask for a lot of data, the packaging will likely need to spin off to

the Background Monitor.
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File Location
The files that you are saving can go to your own disk, or to the IRSA Workspace [.
Tips and Troubleshooting
® You control where the file is saved on your disk through your browser; your browser may be
configured to store all downloads in a particular location on your disk. Try looking in a "Downloads"

directory, or for "recently modified files."
® You need to be logged in to use the IRSA Workspace (0.

Background Monitor

Background Monitor
The Background Monitor appears as blue text in the upper right of your window to
keep track of the data downloads you have requested. It actively changes to reflect what it is doing (e.g., this is

“ Background Monitor
preparing a download or catalog: ) Larger catalog requests can be sent to the
Background Monitor.

A pop-up window can be called up at any time by clicking the "Background Monitor" tab. You can watch your
data being retrieved. It will update that window when the data are available for download and/or overlay on

your image, providing a link (or links) for obtaining the data. Remove them from the list by clicking on the 'x'.
Background Monitor X

133 of 551

completed
i e

WISE_NEOWISE-0 (1)

m Enable email notification ®
Email: | Enter an email to ge... 4

Background Monitor b4

WISE_NEOWISE-0 (1) Download Now X

Enable email notification @

If you have made, say, a large catalog request and don't want the pending catalog request to occupy screen
space while it loads, you can click on the button marked "send to background" to reclaim your screen space,
seen here:
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Cancel

When the background monitor finishes, however, you will have to actively tell it to display results; it doesn't do
it automatically if you have sent it to the background. You can ask it to send you email when it is ready by
clicking on the "enable email notification" and giving it an email address.

To stop any query mid-way through, click on the little red octagon ("stop sign") that appears next to the query
in the Background Monitor pop-up.

If you forgot to put in your email at the beginning, or if the packaging is taking longer than you expected, you
can click on "Enable email notification" from the bottom of the Background Monitor popup and add your email
during the packaging process.

Background Monitor X
195 of 551
WISE_NEOWISE-0 (1) i
Lo .

m Enable email notification ®
Email: | me@myinstitution.edu | y

If you are having technical difficulties, click on the circle with an "i" in it to get additional information, like
this:

Job Information X |

Phase: EXECUTING
Start Time: 2024-04-03T19:19:55 4830901352
10 1712171955483

® 3

In this case, the job is executing, at the time as given, with a job id as shown.

Acknowledgments

Note that you can use the \facilities call in AASTeX to acknowledge IRSA as a facility you used in your journal
article.

The standard IRSA acknowledgment is:
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This research has made use of the NASA/ IPAC Infrared Science Archive, which is operated by
the Jet Propulsion Laboratory, California Institute of Technology, under contract with the
National Aeronautics and Space Administration.

Please consult the documentation that accompanies the data that you use for whatever corresponding
acknowledgement and/or citation they want you to use. You should use the DOI [4 corresponding to IRSA's
copy of the data, if the data are available in more than one place.
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Time Series Tool: Overview

Contents of page/chapter:

+Purpose of Tool
+Terminology

+Data Sets Accepted
+Documentation Contents

Purpose of Tool
The Time Series Tool allows exploration and analysis of time series observations.
For WISE/NEOWISE and PTF/ZTF, you can view measurements as a function of time, simultaneously

visualize the single-epoch images, and optionally find the period of variability. For other data sets, visualization
of the single-epoch images is not currently available, but period analysis is available.

Terminology

A Results Upload
The words in blue rectangles at the top of the screen are "tabs" :

Your browser window is divided into "panes", like "window panes." The contents of the panes depends on what
you are doing with the tool, but could include a pane that includes a set of images, a pane that has the catalog
used for the time series, and/or a plot pane. You can expand any of the window panes by clicking on the expand

N

icon:

Each of the 'panes' in the display has its own toolbox in its upper right corner which operates on things in that
pane, and the basic functionality for each of these panes is covered elsewhere in this document:

¢ The Tables section covers (among other things) the tables toolbox

YTBEIQG®S

¢ The Plots section covers (among other things) the plots toolbox

@ ¥ QiliaB@ oY &~

¢ The Visualization section covers (among other things) the images toolbox

R OEEO PN

After loading a light curve, you are in the "Viewer." From the Viewer, you can launch the "Period Finder" to
set a period. After you set a period, you return to the "Viewer."

Data Sets Accepted

For WISE/NEOWISE and PTF/ZTF, you can view measurements as a function of time, simultaneously
visualize the single-epoch images, and optionally find the period of variability.

Time Series Tool: Overview 158



IRSAViewer Help
Note that WISE/NEOWISE light curves obtained from IRSA have two times of interest:

¢ hjd: Heliocentric Julian Date of the midpoint of the exposure (using the mean ra and dec of the input
catalog)
¢ mjd: Modified Julian Date of the start of the exposure

For other data sets, visualization of the single-epoch images is not currently available, but period analysis is
available.

Documentation Contents

This documentation covers things in the order in which you are likely to encounter them in the Time Series
Tool:

e [ oading in a Time Series

e Main Screen. Viewer (Initial View)

® Period Finder

® Main Screen. Viewer (After Period Finding)

e Saving Results

Basic information such as how to interact with images in general, tables in general, and plots in general is
covered elsewhere in this document.
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Time Series Tool: Loading in a Time Series

When you launch the Time Series Tool, the first screen you could encounter is the screen in which you can
upload a time series.

Time Semﬁgﬁgl A7 Results | Upload

Plot time series data, view associated images, find period, and phase fold.

& Upload Local File Use Workspace

Upload time series table (See requirements)

Choose a file or drag & drop a file here

Choose mission to view associated images
WISE/NEOWISE

Contents of page/chapter:
+Main Options

+Data Sets Accepted
+Table Requirements
+Table Formatting
+Default Columns

+New Tables

+Cancelling

Main Options

You can use a file on your disk or in the IRSA Workspace . In either case, click on the "Choose File" button
to find the file on your disk or in the workspace to upload into the tool, or click-and-drag a file from your
computer onto this space.

For "mission", you can choose "WISE/NEOWISE", "PTF", "ZTF", or "Other".

Data Sets Accepted

For WISE/NEOWISE and PTF/ZTF, you can view measurements as a function of time, simultaneously
visualize the single-epoch images, and optionally find the period of variability.

For other data sets, visualization of the single-epoch images is not currently available, but period analysis is
available.
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Table Requirements

WISE/NEOWISE
To load the single-epoch images, the WISE/NEOWISE table you upload must have the columns
frame_id and source_id, or both scan_id and frame_num. (It needs those columns to be able to grab the
corresponding exposure image.) Catalogs obtained from IRSA's Catalog Search Tool for the AIIWISE
multiepoch photometry catalog will work transparently; catalogs from Catalog Search Tool for other
single exposures need the long-form results, which include these columns, and then these catalogs will
also work transparently. (Here is an example input table from AIIWISE.)

PTF and ZTF
To load the single-epoch images, the PTF or ZTF table you upload must have the column "pid"
included in your table. Catalogs obtained from IRSA's Catalog Search Tool for the PTF or ZTF light
curve catalog will work transparently. (Here is an example input table from PTFE.)

Table Formatting

If you upload your own catalog, your catalog needs to be in IPAC table format [, which is a varietal of plain
text. IRSA has a table validator @ which may be helpful, or you can download just about any catalog you find
through IRSA, and mimic that format.

Default Columns

If you have a data table with an independent and dependent variable (time and flux, time and temperature,
position and color, whatever), you should choose "Other" and you will still be able to work with your data; it
just won't be able to pull individual images for each data point. If it finds a column called MJD, mjd, BJD, bjd,
or really anything followed by "jd", it will assume that is your time column. It doesn't know how to assume your
dependent variable column. If there is only one other column, it grabs that as the dependent variable. If you
have many columns, you may need to help it realize what column should be the dependent variable.

New Tables

You can retrieve this upload window at any time by clicking on the blue "upload" button in the upper left. From
here you can upload a new table and start again.

Cancelling

Click "cancel" to cancel the upload.

Go on to Main Screen, Viewer (Initial View).
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Time Series Tool: Main Screen, Viewer (Initial View)

After you load in a time series, you get a screen where you are presented with several different panes: settings,
table, plot, and images, highlighted in the screen shot below. The table, plot, and images are all connected in
that clicking in one changes things in the others.

ABOUT HOLDINGS DATAACCESS HELP

Time Series Tool . i 5
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Contents of page/chapter:
+Settings

+Table

+Plot

+Images

Settings

This box in the upper left controls the time series with which you are working. For WISE/NEOWISE, you can
view measurements as a function of time, simultaneously visualize the single-epoch images, and optionally find
the period of variability. For other data sets, visualization of the single-epoch images is not currently available,
but period analysis is available.
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The upper left starts with the file you have uploaded, followed by the mission you have selected. Then it has a
place to enter the time and time-dependent column.

For WISE/NEOWISE time series, it assumes that the time column you want is "mjd", and the time-dependent
variable column is "wlmpro_ep". You can change this to any of the other 3 WISE channels (w2mpro_ep,
w3mpro_ep, w4mpro_ep, assuming there are data for your selected channel). You can change both 'Time
Column' and 'Value Column' to be any pther column in the uploaded catalog.

For PTF time series, it assumes that the time column you want is "obsmjd", and the time-dependent variable
column is "mag_autocorr". You can change both 'Time Column' and 'Value Column' to be any pther column in
the uploaded catalog.

If you have uploaded your own time series, you can control which columns are plotted (and eventually sent to
the period-finding function) from this settings pane. If it finds a column called MJD, mjd, BJD, bjd, or really
anything followed by "jd", it will assume that is your time column. It doesn't know how to assume your
dependent variable column. If there is only one other column, it grabs that as the dependent variable. If you
have many columns, you may need to help it realize what column should be the dependent variable. (If you're
not careful, you may end up doing a periodic analysis of ra [since it is likely the first numeric column in your
file] as a function of time, which could be interesting but is likely not your primary science goal.)

The top left of this box has a button, "Period Finder", which launches period finding; see Period Finding. The
top left may also have a button, "Prepare Download", which gives you an option to download the lightcurve and
images from WISE or ZTF/PTF, if applicable.

The upper right of this box controls the images displayed, if the images are displayed at all - which band, and
what size of images.

By default, for WISE/NEOWISE time series, it displayes the W1 images at the bottom of the window (see
images, below). To have different WISE images displayed (for any column in the uploaded table, not just
another WISE magnitude), click on the radio buttons.

The "cutout size" controls the size of these image cutouts.

Table

Just below the settings pane is a pane with the data table displayed. This is the time series you have uploaded
into the tool.

The table, if very long, is divided into 'pages’ you can scroll through. You can filter and sort the table. You can
control which columns are shown. For a more complete introduction to this tool's table manipulation functions,

please see the Tables section.

Quick start: Sorting. Click on any column heading to sort the table by that column in ascending order; click it
again to make it descending order, or click it a 3rd time to return the table to the unsorted state.

The table comes up, by default, sorted by the time column you have selected in the settings pane.
Quick start: Filtering. Depending on what you have loaded into the tool, you may have, for example, a table

from ZTF that mixes g, r, and i photometry. The boxes near the top of each column are filters. Find the
"filtercode" column, and filter the data table to limit it to data from just one filter. (See here for more on
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filtering.)

After you run Period Finding, there will be another table loaded in to this pane. See the section on main screen.
after period finding.

Plot

On the upper right, there is a plot of the input light curve you have loaded into the tool. It takes the time and
dependent variable you have selected in the settings pane. If you change the settings pane, this plot changes. If
you have > 50,000 points in your light curve, the plot will be binned, e.g., show the light curve as a density plot,
where each bin can represent multiple points.

You can change what is plotted and how it is plotted. You can add error bars. For a more complete introduction
to this tool's plotting functions, please see the Plots section.

Quick start: Adding errors. To add error bars to the plot of the light curve, click on the gears ( ) at the top
of the plot to bring up options for the plot:

Plot Parameters .4

Overplot Mew Trace (@) Modify Trace

For X and Y, enter a column or an expression

ex. logicol); 100*collfcol2; coll-col2

X mjd o
Error: al
¥: wirmpro Ful

Error: () Symm [w?sigm;zro fQ]

Trace Style:  points 2

Trace Options W

Chart Options v

Close @

Toggle the switch for 'errors' and tell it which column of your catalog to use for the error bars. Note that the
errors you add to this plot are for display purposes only and are not used in subsequent period finding.

"Apply" to implement your changes, "close" to exit without further changes. You can also click on the X' in the
upper right to remove this pop-up.
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Images

Purpose
The purpose of having each image from each epoch displayed is to look for any irregularities
(instrumental or otherwise) on or near your target in each individual exposure.

Default view
If you have loaded in a WISE/NEOWISE or ZTF/PTF time series, on the bottom of the screen there is a
set of 5 images. Each of these images is centered on your target, and is of the cutout size specified in

the settings pane.

Tips and Troubleshooting: Note that if you change the time series to be, say, "w2mpro_ep", the
images will NOT automatically change to WISE-2; you must control what images are shown by
clicking the radio buttons near the words "image display" near the top of the window.

Dynamic Linking
The images are dynamically linked to the table and the plot. Click on a row of the table, and the images
(and plot) change; the image in the center of the row of 5 corresponds to the table row you have
selected. Click on a point in the plot, and images (and table) change; the image in the center of the row
of 5 corresponds to the plot point you have selected.

If you change the sort order of the table to, say, sort by brightness, then the order of the images also
changes. (This will become more important after you run Period Finding.)

Image Displays
The text immediately above the images reminds you how you have sorted the table, and whether it is
ascending or descending.

You can control whether 1, 3, 5, or 7 images are displayed in the sequence.
You can control the size of the image cutouts in the settings box on the top left.

The upper left corner of each image reminds you which survey, channel, exposure, size, and zoom you
are using.

By default, the tool loads with each image centered on your target. Some targets are on the edge of
WISE exposures, so the image may not fill the entire image box for each epoch. To turn this feature off,
unclick the "Target Match" box near the upper right of the images pane.

Image Interactions
When you interact with these images, you are interacting with the FITS files, so you can change the
color table and stretch, measure distances, etc. For a more comprehensive introduction to this tool's
image manipulations functions, please see the Visualization section.

Quick start: Changing the color table or stretch.
To change the color table, go up to the image toolbar above and to the right of the images. Click on the

color table icon ( ) and select a new color table from the options presented. Similarly, for the color

stretch, click on the color stretch icon (¥ ) and select a new color stretch from the options presented.

Go back to loading a time series or go on to Period Finder.
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Time Series Tool: Period Finder

Contents of page/chapter:
+Initial View

+Settings and Adjusting Periods
+Plot

+Calculate Periodogram
+Periodogram Results
+Accepting a Period

Initial View

When you click on the "Period Finder" button, this is the screen you get:

ABOUT HOLDINGS DATAACCESS HELP

= IKM_\-I.i;ey T Time Se(ﬂf.f, E,geo,! » Results Upload Background Monitor
Vary period and time offset while visualizing phase folded plot. Optionally period=NaN day
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The upper left is another pane, and the upper right will have (eventually) a plot of the light curve. Initially, there
is nothing here because no period has been determined yet.

Now we describe these portions of the screen, as well as what to do next.
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Settings and Adjusting Periods

The settings pane carries with it the time and dependent variable columns you set in the Viewer (prior screen).
These columns cannot be changed from here; you must return to the main screen to change them.

You can set the period from this screen in three different ways:

1. Enter manually. Just type the period you want in the box.

2. Slide to select. The boxes on the far left and right of the slider control the range over which the slider
applies. By default, it comes up with 0.001 d and 365 d. If your target has, say, a period near 0.7 d, but
you are not sure exactly what it is (perhaps due to changes in the source itself), you can reset the slider
limits to be 0.5 and 1 d, then click and drag the slider slowly through the various periods. The plot of
the phased light curve in the upper right changes dynamically as you move the slider.

3. Calculate periodogram and click to select period. To use this option, click on the "Calculate
periodogram" button either here or in the lower portion of the screen (see below for more information).

It has also extracted the time of the first epoch in your data file and listed it in the box labeled "Time Offset."
You can change this if you want.

Once you have a period you like, click "accept” to accept means to return to the main screen, and plot the phase
folded light curve using the selected period on that screen. Cancel to return to the main screen without phase
folding the light curve.

Plot

The plot in the upper right is a plot of the uploaded light curve, phased to the currently selected period. It comes
up without an initial period. If you enter a different period in the settings pane, then this plot dynamically
updates.

Tips and Troubleshooting : This plot is unlike any other plot within this tool in that you cannot control what
is plotted or how. Because this tool was built to work primarily with ZTF/PTF and WISE/NEOWISE data, both
of which are in magnitudes, at least for now, it's going to plot small numbers at the top of the y-axis in this
screen. Apologies to everyone working in flux or temperature or anything else where big numbers should be at
the top.

Calculate Periodogram

When you first load this portion of the tool, the bottom has only a "Calculate Periodogram" button. Clicking on
it starts the process of the periodogram calculation. The code that is actually run by the tool is that from NExScl

periodogram service [.

Clicking on the button brings up this configuration pop-up:
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Periodogram X
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Cancel @

From here, you can select from drop-down menus:

¢ Periodogram type. Lomb-Scargle is the only choice. (Lomb-Scargle is an approximation of the Fourier
transform for unevenly spaced time sampling. It identifies periodic signals that are simple combinations
of sinsinusoids.)

¢ Period step method. You can select fixed frequency or fixed period.

The next set of choices are left blank by default: Fixed step size, period min, and period max. If you leave these
variables blank, the routine will calculate values for these parameters as follows:

e fixed step size - if using fixed frequency, this is the delta f; if using fixed period, this is the delta P. The
default value is (max-min)/(number of periods to sample), where number of periods to sample is 10
times the number of data points.

¢ period min - minimum period to calculate. The default value is twice the median time step in the data
(which is about the Nyquist limit).

¢ period max - maximum period to calculate. The default value is half the time baseline.

¢ number of peaks - number of peaks to identify in a separate table returned by the calculation. The
default is 50.

If you want to override any of these selections, you can do so in the boxes in the pop-up.
Click on 'Reset' to reset the parameters to the defaults.

Click on 'Cancel' to close the pop-up without doing anything.
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Click on 'Calculate’ to initiate the calculation.

After a periodogram calculation has been completed, a "Recalculate Periodogram" button is located in the
settings pane.

Periodogram Results

The results of the periodogram calculation appear in two tables (left) and a plot (right), both on the bottom of
the screen.
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On the left, the two tables are (1) the periodogram itself (which is in the foreground by default) and (2) a table
listing just the top N peaks, where N is a value you specify in the periodogram finding pop-up (the default is
50).

On the right, the periodogram is plotted. This is a plot with all the same basic functionality provided by this tool
in that you can change what and how it is plotted -- for example, if you want to remove the lines connecting the

points, click on the gears ( ) to bring up options for the table and choose a different plot option from the
pop-up.

The plots and tables are dynamically linked. If you click a point in the periodogram, the row is highlighted in
the table, and the phased light curve changes. In the settings pane, the period next to "enter manually” is
updated to reflect the period you selected.
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If you select the other table, the table of peaks, on the left, all the same functionalities apply, except the plot on
the lower right is now power versus peak number.

(This power spectrum and period are what you get if you use this example input table from NEOWISE.)

Troubleshooting 1: power spectrum does not have a single peak
If your light curve is sampled with large gaps (as a lot of WISE/NEOWISE and ZTF/PTF light curves are), use
caution when interpreting the power spectrum. For example, here is the NEOWISE light curve for VY Lib, a
variable star. If you plot that light curve, you will see big gaps between clumps of observations.
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Troubleshooting 2: The version of Plot.ly used by IRSA Viewer sometimes makes ...unusal label choices for
logarithmic plots. The two minor ticks between major ticks are 2 and 5, so if they occur between 10 and 100, it

means 20 and 50.
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Accepting a Period

In practice, you may want to work with all of the available tools to find a period -- periodograms calculated in
different ways, different peaks selected, sliders used to align particularly ill-behaved waveforms, etc. After you
have a period that you like, put that value in the box next to the "enter manually" text in the settings pane.

The buttons in the lower left of that pane now read "accept” and "cancel." 'Cancel’ closes the period-finding
window without doing anything further. 'Accept' takes that period as the best possible period, and returns you to
the main screen, but now that screen is a little different, because it is after Period Finding.

Go back to Main Screen, Viewer (Initial View) or go on to Main Screen, Viewer (After Period Finder).
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Time Series Tool: Main Screen, Viewer (After Period Finding)

Now you are back to the main screen, with settings, tables (now more than one), plot, and images.
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Contents of page/chapter:
+Settings

+Tables

+Plot

+Images

Settings

The settings shown in this pane reflect the earlier choices you made, in the Viewer (initial screen). Make
changes here if you want to work with another band, and then you can go to the Period Finder again from here.

Note that if you have done calculations on, say, WISE-1, and change the dependent column to WISE-2, the plot
on the right will phase fold the WISE-2 data to the period you have selected from the WISE-1 analysis.
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Tables

Now the pane with the data table has two tables displayed. The time series you have uploaded into the tool is
one tab (as in the Viewer (initial screen)), and the other tab is the phase folded time series (based on the P you
selected in period finding).

The phase-folded table comes up, by default, in the foreground, and sorted by phase. The images at the bottom
are also sorted by phase.

Plot

On the upper right, instead of the input light curve you have loaded into the tool (dependent variable against
time) as you had originally, now it is the phased time series.

Note that if you have done calculations on, say, WISE-1, and change the dependent column to WISE-2 in the
settings pane on the left, the plot will phase fold the WISE-2 data to the period you have selected from the
WISE-1 analysis.

Tips and Troubleshooting Now you have the plots toolbox in the upper right of the plot, so you can change
what is plotted. If you have been working with flux (or something else) rather than magnitudes, this means you
can fix it so that large numbers are at the top of the plot. See the plots section for general help on plots.

Images

If you have been working with a WISE/NEOWISE or ZTF/PTF time series, just as you had originally, on the
bottom of the screen there is a set of 5 images. Because the table in the foreground is the phase-folded time
series, with the table sorted in order of phase, the images are now also sorted in order of phase.

Everything is still dynamically linked. Click on a row of the table, and the images (and plot) change; click on
a point in the plot, and images (and table) change.

Go back to Period Finder or go on to Saving Results.
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Time Series Tool: Saving Results

There are several different ways to save results of analysis done in the Time Series Tool.

Contents of page/chapter:
+Tables
+Plots

+Single Images
+Multiple Images

Tables

On the upper right of any table shown in the tool, there is a diskette option: . Click on this icon to save the

table; you have a yariety of choices of file format.

Plots

To save a plot, click on the diskette icon ( ). The plot will be saved to your disk as a png file.

Single Images

If you want to save a single image, click on the image you want to save so that it has the brown highlighted box

allow you to save that currently selected image as a FITS file (or other formats). Note that you control where
the file is saved on your disk through your browser; your browser may be configured to store all downloads in a
particular location on your disk.

Multiple Images

To save multiple images, identify the row(s) in the table you wish to save. Click on the tickbox on the far left of
that row. Select as many as you want; click on the tickbox at the top of the column to select all.

Now, go up to the upper left and click "Prepare Download." It will give you a pop-up:
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Download Options X

Title:
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@ Local Fie
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Cancel

From here, you can specify:

¢ the title of the download (used in the background monitor to keep track of jobs);

¢ whether you want the original images or just the cutouts that are displayed in the tool;

¢ whether you want the file structure to be binned such that each epoch is in a different subdirectory
(structured) or with all the files at the same level in the directory hierarchy (flattened);

¢ the filename of the saved zip file;

e whether that file should be saved on your local disk or in the IRSA Workspace [7;

¢ whether you want it to send you email when it is done (and if you tick the box, you can enter your email
address).

If it is a small download, it might ask you right away where to put the file on your disk.

If it is a big download, the packaging process will spin off to the "Background monitor" in the upper right. Click

Background Monitor
on to watch it package, and enter an email if you want it to email you when it is
done.

Note that if you are working with WISE data, even if you were working with just one WISE channel, the
images from all available channels will be included in the download.

Go back to Main Screen, Viewer (After Period Finding).
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IRSA Viewer: User Registration for the IRSA Archives

There is one user registration for all IRSA applications, but data access, preferences, search history, data
tagging, etc., are all unique to each archive.

While you certainly do not have to register to search the archive, download data, analyze data, and write a
paper, you may wish to register.

The IRSA Viewer does not access proprietary data, and does not contain any global preferences, so there is no
strong reason to log in at this time.

On the other hand, if you are trying to gain access to your proprietary data in a particular archive (other than
Jrom the IRSA Viewer), you will need to log in so that the system grants you access to your data. Not all
archives served by IRSA have proprietary data. If you got email from an archive's Help Desk about account
information, you may already have an account; else you can set up an account (see below). Once you have set
up an account, please send us an email at the IRSA Help Desk and we'll tie your new account to your
proprietary data.

Login
The "Login" link is in the far top right of the page.

Select this option to log in if you know your password, or to create a new account.

Create New Account

Find this option by selecting "Sign in" in the far top right of the browser window, and then "Create an account”
appears as an option in the lower left of the pop-up window.

Select this option to create a new account.

Forgot your Username or Password
If you do not remember your username or password, select this option to retrieve this lost information.

Find this option by selecting "Sign in" in the far top right of the browser page, and then "forgot your password?"
appears as an option below the Login button.

Edit Profile

Find this option by logging in, and then clicking on your account name in the top right of the browser window.
Then, select "Edit Profile" to change your password on an existing account.

Change Password

Find this option by logging in, and then clicking on your account name in the top right of the browser window.
Then, select "Change Password" to change your password on an existing account.
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Update Email

Find this option by logging in, and then clicking on your account name in the top right of the browser window.
Then, select "Update Email" to change your email on an existing account.
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IRSA Viewer and Catalog Search Tool: FAQs

Do you have any tutorial videos?
Yes. There are also IRSA Viewer Tool and Catalog Search Tool video tutorials, including quick start
and longer AAS-demo style overviews, available at the IRSA YouTube channel [. Also see the IRSA
Viewer playlist (which collects all the IRSA Viewer tutorials together), or the Catalog Search Tool
playlist (similarly, combines all the relevant vidoes together), as well as the playlist of tutorials relevant
for more than one archive.

How do I get more help?
The "Help" blue tab leads you into this online help, as does "IRSA Viewer Help" from under the "Help"
in the IRSA menu on the top of the IRSA Viewer page. You can also download a PDF version of this
manual; look at the top of the help window.

You can submit questions to the IRSA Help Desk 7.

Found a bug? The known bugs and issues in this version of IRSA Viewer are listed here (4. If you
think you have found a bug, before reporting it, please check this list, and read this online IRSA Viewer
help. It may be a "feature" we already know about. If you have found a new, real bug then please do
contact us via the IRSA Help Desk 3. Please include your operating system version and your browser
software and version. If you can, please also include any specific error message you may have gotten.
(NB: In our testing, copying shortcuts worked on Windows and Linux; the command-C did not work on
Macs, but selecting and clicking the right mouse button did.)
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IRSA Viewer and Catalog Search Tool: Notice to Users --
Privacy Notice

The data contained in this archive are managed by the NASA/IPAC Infrared Science Archive (IRSA), which
includes an archive of images, catalogs, and spectra from multiple telescopes and missions, managed by the Jet
Propulsion Laboratory. This website is maintained by the Infrared Processing and Analysis Center (IPAC),
located on the campus of the California Institute of Technology (Caltech).

The information you provide on a Caltech website will be used only for its intended purpose. We will protect
your information consistent with the principles of the Privacy Act, the e-Government act of 2002, the Federal
Records Act and, as applicable, the Freedom of Information Act. This notice is posted pursuant to the California
Online Privacy Protection Act of 2003 (Cal Bus and Prof Code Sections 22575-22579).

Submitting information is strictly voluntary. By doing so, you are giving Caltech your permission to use the
information for the intended purpose. In addition, Caltech may also furnish this information to NASA at
NASA's request. If you do not want to give Caltech permission to use your information, simply do not provide
it. However, not providing certain information may result in Caltech's inability to provide you with the
information or services you desire.

Caltech never collects information for commercial marketing. We will only share your information with a
government agency if it relates to that agency, or as otherwise required by law. Caltech/JPL never creates
individual profiles or gives your information to any private organization.

We collect no personal information about you when you visit this Web site, unless otherwise stated or unless
you choose to provide this information to us. However, we collect and store certain information automatically
for use in site management and security purposes. What we collect and store automatically in terms of site
statistics is:

® The Internet Protocol (IP) address for the domain from which you access the Internet (e.g.,
123.456.789.012) whether the domain is yours individually or is provided as a proxy by your Internet
Service Provider (ISP)

¢ The date and time you access our site

¢ The pages you access (recorded by the text and graphics files that compose that page)

® The Internet address of the website from which you linked directly to our site.

We use the summary statistics to help us make our site more useful to visitors, such as assessing what
information is of most and least interest to visitors, and for other purposes such as determining the site's
technical design specifications and identifying system performance or problem areas.

The website also collects and stores information about your search options, such as

® Name resolver choice (NED/Simbad)

® Page size (number of rows)

® Which search results (tabs) should be displayed

¢ Email address, if provided, for email notifications

e Search parameters so that you can resubmit your search via your search history

¢ Data tags, if you create one

® Plus, additional preferences that may be developed in the future, such as those tied to the visualization
options.
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If you register as a user, these options will be kept in our database (along with your login ID and password via
MDS5 hash) and used for your session the next time you log in. If you do not register as a user, these options are
set via cookies kept on your computer; if you clear your cookies and start a new session, these preferences are
lost.

At no time is your private information, whether stored in persistent cookies or elsewhere, shared with third
parties who have no right to that information. If you do not wish to have session or persistent cookies stored on
your machine, you can turn them off in your browser. However, this may affect the functioning of the website
on your computer.

IPAC will protect all such information consistent with applicable law.
Comments Sent by E-mail

You may choose to provide us with personal information, as in an e-mail containing your comments or
questions. We use this information to improve our service to you or to respond to your request. There may be
times when your message is forwarded, as e-mail, to other IPAC employees who may be better able to help you.
We normally do not share our e-mail with any other outside organizations, unless determined necessary for
security purposes or when required by law. Remember that email isn't necessarily secure. You should never
send sensitive or personal information like your Social Security number in an email. Use postal mail or secure
websites instead.

Security Notice IPAC is part of the Division of Physics, Mathematics and Astronomy at the California Institute
of Technology ("Caltech"), and operates this website as part of a federally funded computer system used to
accomplish Federal functions. Unauthorized attempts to defeat or circumvent security features, to use the
system for other than its intended purposes, to deny service to authorized users, to access, obtain, alter, damage,
or destroy information, or otherwise to interfere with the system or its operation is prohibited. Evidence of such
acts may be disclosed to law enforcement authorities and may result in criminal prosecution under the
Computer Fraud and Abuse Act of 1986 and the National Information Infrastructure Protection Act of 1996,
codified at section 1030 of Title 18 of the United States Code, or other applicable criminal laws.

IPAC uses software programs to monitor this website for security purposes to ensure it remains available to all
users and to protect information in the system. Any and all uses of this system and all files on this system may
be intercepted, monitored, recorded, copied, audited, inspected, and disclosed to authorized Caltech, JPL,
NASA, law enforcement personnel, as well as authorized officials of other agencies. By accessing this website,
you are expressly consenting to such interception, monitoring, recording, copying, auditing, inspection and
disclosure at the discretion of Caltech or NASA. Users have no explicit or implicit expectation of privacy.

Disclaimers

Disclaimer of Liability

With respect to documents available from this server, neither Caltech, nor the United States Government, nor
any of their employees, makes any warranty, express or implied, including the warranties of merchantability
and fitness for a particular purpose, or assumes any legal liability or responsibility for the accuracy,
completeness, or usefulness of any information, apparatus, product, or process disclosed, or represents that its

use would not infringe privately owned rights.

Disclaimer of Endorsement
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Reference herein to any specific commercial products, process, or service by trade name, trademark,
manufacturer, or otherwise, does not necessarily constitute or imply its endorsement, recommendation, or
favoring by Caltech or the United States Government. The views and opinions of authors expressed herein do
not necessarily state or reflect those of Caltech or the United States Government, and shall not be used for
advertising or product endorsement purposes.

Copyright Status

For information on possible copyright infringement, please visit Caltech's "Copyright Infringement" page.
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