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Outline

Before coffee (9:00-10:00): Introduction (Mark Taylor)

e Gaia catalogue
e Virtual Observatory
e TOPCAT

> Capabilities
> Visualisation
> Crossmatching

e SAMP
e STILTS

e Demo

After coffee (10:30-12:30)

e TOPCAT/VO hands-on (White Room):

> Exercise: TOPCAT visualisation and crossmatching (Mark Taylor)
> Exercise: TAP/ADQL (Simon Murphy)

e Brown Dwarf Ages (Aula Magna):
> Jackie Faherty et al.



Catalogue in DPAC

Gaia DPAC

e CUL:
o CU2:
e CUS3:
o CU4:
e CUS:
e CUG:
o CUT:
e CUS:
e CUO:
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System Architecture
Simulations

Core Processing

Object Processing
Photometric Processing
Spectroscopic Processing
Variability Processing
Astrophysical Parameters
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CU9: Archive and Catalogue

e CU9 Work Packages:

010:
020:
930:
040:
950:
960:
970:
980:

Management

Documentation

Archive architecture
Validation

Operations

Education and Outreach
Science-enabling Applications

Visualisation

e CU9 Participation:

e 52 institutes, 130 people

e CU9 Funding

e National funding bodies

e Institutions
e GENIUS (EU FP7)



Gaia Data Access

Data Services (a selection):

e GACS: Gaia Archive Core Systems (ESAC)

> Primary access to Gaia catalogue

> TAP (TAP+7?) service

> Persistent user-uploaded tables

> Indexes to other large surveys

> Hadoop cluster for advanced operations (near-data map/reduce)

e GAVO TAP service (ARI Heidelberg)

> Selection of other large and small datasets in same database

e WFAU TAP service (Edinburgh)
> Federated TAP services
e VizieR (CDS)

> TAPVizieR
> VizieR web page access and CDS portal
> CDS XMatch service



Gaia Catalogue Release Scenario

Provisional release scenario

Now: GUMS-10 Simulation (MW, LMC, SMC, GAL, QSO, SN)

L+22 months: Single-star «, 6, G magnitudes; Hundred Thousand Proper Motions

L+28 months: Single-star 5-param solutions; Integrated BP/RP photometry; Mean radial vels
L+40 months: Orbital solutions for some binaries; Object classifications; BP/RP/RVS spectra
L+65 months: Variable star classifications; Epoch photometry; Solar system; Non-single stars

EOM+-3 years (Final Release): Full astro, photo and, RV catalogues; All variable and
non-single star solutions; Exo-planets; Epoch and transit data; Ground-based observations

More detail:

e http://www.cosmos.esa.int/web/gaia/release

e GAIA-CG-PL-ESA-TJP-011-01


http://www.cosmos.esa.int/web/gaia/release
http://www.rssd.esa.int/doc_fetch.php?id=3145458

Virtual Observatory

What is the Virtual Observatory (VO)?

— "All astro archives in your computer”
— A set of protocols that allows software clients to talk to external data services in a uniform

way

Why is it relevant to getting (BD) science from Gaia data?

1. Gaia catalogue will be made available using VO protocols (TAP)

2. Other data services are available using VO protocols
(surveys, images, spectra, followup observations, ...)
= multi-wavelength, multi-dataset science



Virtual Observatory Architecture
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Virtual Observatory Protocols

Most important VO protocols:

Inprogress

e Directory service: P

> Registry — Locate data archives/services

e Positional data access services (by RA/Dec + radius):

> Simple Cone Search — Rows from catalogue
> Simple Image Access (SIA) — Images from archive
> Simple Spectral Access (SSA) — Spectra from archive

e General data access service:
> Table Access Protocol (TAP) — SQL-like query of database

e Application communications:

> Simple Application Messaging Protocol (SAMP) — exchange data/control
between local applications



TOPCAT Overview

TOPCAT = Tool for OPerations on Catalogues And Tables

“Does what you want with tables”

= TOPCAT

Scatter Plot JLT=(E]

Besas+@es ox
‘ ;

Fle Views Graphics loins Windows Inerap Help

EENEPEORINEECE LN

Aims:

e Easy to use

e Easy to learn

e Simple things obvious, %
complicated things well-documented e #

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

e = 5lw /4 o 8L ~ o 5 o1 |

e Easy to investigate data
— good for interactive exploration

e Easy to install and run (pure Java
— one download file, no library issues) LDl Bl

J‘Mﬂ

A

e Fast

e Handle (fairly) large tables
(10° rows x 10%cols easily, maybe more)

=

e User-driven development
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TOPCAT Capabilities

It can do:

e Read/write tables in multiple formats
e View/edit data
e View/edit metadata

e Calculations and statistics

e Visualisation

e Make/combine/display row selections in various ways (linked views)
e Crossmatching — efficient and very flexible

e Access external data services (VO and others)

e Talk to other astro tools (SAMP)



TOPCAT: Input/Output

e Table format support: [ Lond ewTabe T

e Table file formats: _;@ é 2 f.g.g_:_@ R’?_% 2m 5
[> FITS blnal’y and FITS ASCII tableS Format: | (autoy -
> ASCII (but not all ASCII) Locasion: | |
D CSV ‘ ﬁ Filestore Browser
[> VOTab|e o ‘ E,SystemBruwser |
D LATEX (Output On/y) /mbt/ data/ survey/archive/6dfgs.xml

| | | cancel

> HTML (output only) = et
> a few others; extensible

e ... making conversion between any of these trivial

e Input sources:
e Local disk (custom, system or tree browser)

e Virtual Observatory services (Cone, TAP, SIA, SSA)
e SAMP

e VizieR

e Millennium Simulation

e SQL database

e ... a few others; extensible



TOPCAT: Table Data and Metadata

4i TOPCAT(1): Table Browser |Jﬂ _

Window Subsets Help
@8 0x

Table Erowser for 1. dragso.fits

SD3SMarne [ R [ DEC [ z [ psfrnag_u [ psfrnagert
21412 | 0923222 6440201355 140, 84436 2.02655 0. 3831 200,039 0,044 ||
21413 | 092322 67 +282526.5 140.54449 25.42405 0.3183 15.928 0.022
] ] 21414 | 092322 8640338215 140.84526 3.63933 3.008 21.529 0.127
. 21415 | 092323 01+461835 .3 140, 845588 46. 30982 1.608 19,241 0,035
ﬂ TOPC’AT(I)' Table Parameters I . | = | o 21416 | 092323 6545802560 140.84855 58,0489 0.7481 19,289 0,025
Window FParameters Display Help 21417 | 092223.92+610154.0 140.84969 | F£1.03167 | 1.5332 18.535 0.039
21418 | 0923224 254+382812.8 140,85104 38.47T024 0. 785 19,141 0,026
‘ + ” '@j X 21413 | 092324.47+533005.4 140.85197 53.50152 0.5781 19.138 0,038
21420 | 0923224.494 0349017 140.85207 3.81716 0.8634 18.8 0.03
Table Parameters for 1: 6dfgs_mini.xml.bz2 21421 | 0923225 25+453222.1 140,85521 45,5395 3.4523 200,338 0,053
Hame [ Value [ Units_| UcD I Descriptial 21422 | 092326.45+254023.6 140.86021 | 25.A7324 | 1.2275 13,276 0,025
Marne Gdfgs _E7 _subset Table hame - 21423 | 092326.53+264223.3 140.86055 26. 7065 0. 7804 20.642 0.074
UREL jar:file: fdatafandromedal/starjava/ java/li... UEL of ariginal table 21424 | 092326 8645438247 140,86192 5464021 0.4774 18.825 0,026 |—
CU|Umn CDUnI 1? NUmbEI’ Df ED|UmnS 71ATE LA E AT 1 A% I=twlah] vl Jaiw} 1 A T el e —
Faowe Caunt 875 Mumber of rows I o]
Description &dF G5 master config file {(wersion E7 March. .. . .
Qriginal Source |http:/ fwsntw—wfau roe. ac. ukfedFGS fedfgs_. . URL of data file used
Credits Colurn explanations provided by Mike Re. .

Conversion Cornverted from &dfgs_E7.fld.gz by Mark T... i Ta b I e d ata VI eW

FESOLUTION 15 | positional err :

Name: [Description | f 1

= TOPCAT(3): Table columns | =

Window Columns Display Help
El=]

Table columns for 3: 2Zmass_xscfits

Class: 3tring

Shape:
Units: | | ‘ + H @

Description: | |

&l o2 o) x]

m]
m|
O

(===

ucD: | | | _ | isible [ Mame | $ID | Class | Units |
Value: [g4rcs naster config file (version E7 March 2004) - DEMD SUBSET. —i % Eaes'g”a“m :i E‘;’Sgle degrees 120000 Right Ascension ba
These data are taken from the &dF Galaxy Redshift Surwey Database, —5 ] dec $5 Double |degrees J2000.0 Declination basedo_
see astro-phAS03068.  Kindly pro\ﬂ'dgd by Mike Read, ROE. These _6 o ' K20fa 6 Double larcsec 20ma§;sq " isophotal K fidu
data are for EX&MPLE PURPOSES ONLY, intended for demonstrations of — = E—
some of TOPCAT's properties. For science use, please consult the 7| J.m_k20fe 57 Double  mag J magnitude i
P | 8 | [l j_msig_k20fe |$8 Double  |mag | 1-sigma uncertainty
M 9| [l j_flg_kzOfe ta Integer | confusion flag {0=nao other
10| (v h_m_kz0fe 10 Double  |mag H rmagnitude
L L 11| [ h_msig_k20fe |$11 Double  |mag H 1-sigrma uncerainty
- 12 ] [l h_flg_k2 Ofe 12 Integer H confusion flag (0=no othe
Ta b | e M eta d a ta V | eW 12| W |kom_kzofe (513 Double  |mag K magnitude =
I [ [

Column Metadata view



Row Selections

Different ways to make single or multiple row selections:

Select point(s) graphically from a plot

Select row(s) from the table view

Use an algebraic expression
Combine existing subsets

Receive from an external
application (SAMP)

4i Scatter Plot | 0 | r | |

—i| TOPCAT(2): Table Browser

File Subsets Help

LIE JGIEY

Table Erowser for 2: messierxml

Mame | I [ NGC [ Con [ Type | RA
1|m1 11852 [Tau a 83.50208 | 2.
EE 2 (7083 | agr E] 323.25208 | -0,
3 | M3 3 (5272 | c¥n 2 05.50083 | 28,
4 | M4 4 6121 | Sco 2 245.7525 | -26.
5 | M5 5 5804 | Ser E] 223.5025 z
& | M6 6 |6405  |Sco 1 26500042 | -32.
7 M7 76475 5t 1 26825375 | -34.
ELE B |B523  |Sor 4 370.75333 | -24.
ERLE 9 |B232 | Oph 2 259.75083 | -18.

; 0 6254 | oph E] 251.25042 4.

A | )

File Export Plot Axes Subsets Errors Marker Style Error Style Help

[=EEREEIEY = & FIERIPY

4 1| - galaxy
sk J| - star
at J

&

glof

g 12

=

22 20 18 1& 14 12 10 8 & 4
BMAGC [ mag

o/ ) | 1

-] [ main |

Data Row Subsets

Table: | 3: 6dfgs_E7.fits v Al [ ]
X Axis: [BMAG | Em TiLeg [4 Flip g sg:rm' %
Y Axis: [RMAG ﬂ Em [ Log [¥ Flip

[ Potential: 179,262 Included: 169,003 Visible: 167,694 | | Position: (7.7, 16

Linked views mean a selection made one way is visible in other ways

e Perform crossmatch only on items in red giant branch

e Where on the sky is this colour cut?

Spot outliers

e l|dentify objects on ds9 image display




Calculations

e Expression language used for creating columns, defining selections,
specifying axes etc:

e Straightforward arithmetic syntax (C-like)

e Use column names like variables

e Standard arithmetic operators (+, -, /, *)

e Standard mathematical functions (abs, max, round, sin, cos, pow, ...)
e Sky coordinates (degrees, sexagesimal, sky distances)

e Cosmological distances (redshift, luminosity dist, lookback time, ...)

o Fluxes (Johnson AB Magnitudes, Jansky)

e Time conversions (1508601, MJD, Julian, Besselian)

e ... and more (and it's extensible)

e Examples:

® mag u - mag. g
e janskyToAb(flux)
e skyDistanceDegrees(ra, dec, 14.1, -72.9) < 1.2



Established functions “ﬂlll.] “
(now slightly deprecated)

TOPCAT: v3 Visualisation

e
]

@

Histograms, 2-d and 3-d scatter plots, density map, stacked line plots
Error bars

Variable transparency

Highly configurable

Interactive

Code points by colour

Text labels

Large datasets
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TOPCAT: v3 Visualisation
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TOPCAT v4 Visualisation

, v4d.1 March 2014 _I.|.|..J *J D @ O 3\3 ;; :3.?3 il P‘G
Most of the version 3 functions plus: . " =0 10l o0 @ 2 0

g W0 dR

e Different user interface

e Stack different types of plots in layers over each other
e New options: vectors, density contours, code by marker size, ellipses, ...
e Pair links (crossmatch results)

e Hybrid scatter plot/density map in 2d and 3d

e Sky coordinates

e Better navigation (especially 3d)

e More responsive

e Better axis labelling, including BTEX

e Better support for large data sets

e Many more configuration options

e Analytic function plotting

Version 3 windows are still available



TOPCAT v4 Visualisation
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 CTE—
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Crossmatching

Various options for crossmatching tables

e Internal

> Download all tables, use TOPCAT crossmatch dialogues
> Flexible, easy, usually fast

> Good up to a few x 10° row

e TAP

> TOPCAT TAP window, maybe upload local table; other TAP clients are available
> Flexible, requires some knowledge
> Good for large external catalogues, plus maybe medium local one

e Multi-cone

> One cone-search query for each row of local table, use TOPCAT multi-cone window
> Slow, inflexible, only by sky position
> Only good for small local catalogue, large external catalogue

e CDS XMatch (http://cdsxmatch.u-strasbg.fr/)

> Web form
> Very fast, not very flexible, only by sky position
> Works with huge (10° row) catalogues, any from VizieR or local uploaded


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

TOPCAT Crossmatch Window

Crossmatch tables already loaded in TOPCAT:

e Pair match, Intra-table match, 3-, 4-, 5-table ...

e Flexible match criteria: ] Match Tables mEE
RA D Window Tuning Help
> , ecC
. . AIS] X
> RA, Dec, radius (or redshift, or other coord) -
. L. rMatch Criteria
> 2D or 3D (or more) Cartesian positions Agorithm: | Sky -]
> ... with/without errors (circular, elliptical) Max Erfor: 2.5 |aresec ~|
> Exact (e.g. object ID) [Tante 1
. . Table: | 8: mgcfits -
> Combinations of the above ... R cotumme. TG aviia 12000 <] [asaress =
Dec column: MGC_DELTA_J2000 | «+ | | degrees v
e Retain closest only or all matches E——
e Output matched rows, unmatched rows, union, XOR, ... Table: | 3: Anass XSCRs _ T
RA column: |RArad w | |radians =
e Efficient algorithm: usually < a minute or two De€ enlumn: [DECrad ¥ ||radians ¥
rOutput Rows
e New in v4: " Plot Resut visualise result Match Selection: (' Best Match Only @ All Matches
Join Type: |1 and 2 -
Cansolidating potential match graups...
Locating inter-table pairs. ..
Elapsed time for match: 74 seconds




TOPCAT TAP Window

_|. : J'J
TAP (Table Access PrOtOCO|) m!mT:uP Deletion Columns Registry Interop Help |JJ
2 e X

Select Service |/Enter Query rResume Job rRunning JObs |

e Select TAP service (registry query)

rTable Metadata
o B I’OWSG D B m eta data Service: http:/ /dczah.uni- heidelberg.de/__system__/tap/runj/tap (39 tahles)
Tahle: | ppmxl.main - | PPMXL is a catalog of positions ...
(table names and columns) Cotumns
[ mName  [DataTwpe[ ndexed| Unit | Description

. raj2 000 double v deg Right Ascension |2000.0, epoch 2000.0
e Enter query In ADQ I_, dej2000  |double P |deg  |Declination J2000.0, epoch 2000.0 =
e_raepRaA  [float 1 |deg Maan error in RA™cos(delta) at mean epach =
1 1 g_deepDE  [float [ |deg Mean error in Dec at mean epaoch

Optlona I Iy SpeCIfy u pload ta ble from TO PCAT pmBA float [l deg/y  |Proper Motion in EATcos{delta)
pmDE float [} deg/wr  |Proper Motion in Dec |

e Service executes query, TOPCAT loads result e e S P osele)

!

ADQL (Astronomical Data Query Language)

rService Capabilities

PS A dialect Of SQL’ includes some geometry functions Query Language: | ADQL-2.0 v Maxnuws:|2uuu (defaulty |v| Uploads: 50Mb

~ADOL Text

. Syntax nOt always memorable S@ELSE;;:chrunuus | Examples || Clear |
. TOP 1000

P Examples button IS here to helpl FROM ppmxl.main A5 p

J0IN TkG.data AS T
ON 1=COMTAINS(POINT('ICRS', p.raj2oo0, p.dej20003,
CIRCLE{'ICRS', T.alphaFloat, f.deltaFloat, 2./3600.)7

SELECT ! oK
TOP 100000

1 | | BB

db.ipix, db.raj2000, db.dej2000, tc.name, tc.alpha, tc.delta
FROM ppmxl.main AS db
JOIN TAP_UPLOAD.t3 AS tc
ON 1=CONTAINS(POINT(’ICRS’, db.raj2000, db.dej2000),
CIRCLE(’ICRS’, tc.RA2000, tc.DEC2000, 5./3600.))



TOPCAT: Help!

e Full tutorial and reference documentation:

HTML/PDF manual on web page http://www.starlink.ac.uk/topcat/ (or Google it)

Help for Window button on every window

More options in Help Menu (including Help for Window in Browser item )

>
>
> Help browser includes search tool
>
>

Or print out the 350-page manual

e Support by mail:

> on list: topcat-user@bristol.ac.uk -
> in person: m.b.taylor@bristol.ac.uk

4' Table Formats - Mozilla Firefox

[ElE=

Fle Edit View History Bookmarks Tools Help

v e [ (a] hitp://www.star.bristol.ac.uk/~mbtiopcat/sun253/sec4.1.html ']

Mext Previous Up Contents
Next: Supported Input Formats
Up: Table /O

Previous: Table O

4.1 Table Formats

TOPCAT supports a wide variety of tabular

—| TOPCAT Help

single files on a disk or at the end of a URL.
could be the result of an SQL query on a d

Since you can load a table from one format]
from one format to another. If this is all you
command line utility in the STILTS package

The format handling is extensible, so new fi
by STIL, the Starlink Tables Infrastructure Lil
its documentation

The following subsections describe the avg
separate, so not all the supported input for|

* 411 Supported Input Formats
o0 4111 FITS
o 4.1.1.2 Column-oriented FITS
o 4113 V0Table
o 4114 ASCl
o 41.15 PAC
o 4116 Comma-Separated Val
6 4117 Tab-Separated Table
o 41.1850L Database Queries
o 4119 World Data Center

* 412 supported Qutput Formats
o 41.2.1FITS
o 41.2.2 Column-oriented FITS

o 4123 V0OTable

File Help

BBRIEE

X

(G [N

Find: SAMP

@ 20 Tool Interoperaility
@ 11 SAMP Panel

@ 10 SAMP Window

@ 9 Messages Transmitted
@ 8 SAMP control

@ 7 Activation Window
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Control Window 5AMP Panel

Control Windaow gives a quick wiew of the current status of SAMP
communications. For a discussion of the whats and whys of SAMP, see
Section 9. Note that if not running in SAMP mode (e.g. if in PLASTIC or
no-server maode) this panel will not appear. 3AMP mode is the default
under normal circumstances.

If TOPCAT is running in SAMP mode, the SAMP panel at the bottom of the
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http://www.starlink.ac.uk/topcat/

SAMP

Simple Application Messaging Protocol

Tools can exchange data

e table

® row selection
e FITS image
® spectrum

e sky position

Wide support

Ai Plane Plot |

Window Layers Subsets Plot Export Help
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| VizieR - Mozilla

Firefox

File Edit View History Bookmarks Tools Help
@3 \izieR Result Page (ready for... X u@V\zieR x

e Desktop tools: TOPCAT, ds9, Aladin, SPLAT,

MS WWT, ASPRO2, HIPE, ...

e Web pages: VizieR, MAST, Xamin, ...
e Languages: Python, JavaScript, C, Java, ...

Mark Taylor, Exploring Gaia data with TOPCAT and the VO, GREAT-ESF GaiaBDs, Torino, 26 March 2014
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® G [ 1 vizier u-strashg fr/iviz-hin/VizieR-4 V] @ -

ElGoogle W Wikipedia [ }]25E15.0 ()github Pmail

Send to VO tools
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VizieR Result Page
p Showthe target form

[Search Criteria | Simple Target| List Of Targets
Save in COSpo Target Name (resolved by Sesame) or Position: Target dimensi
Keywords l Clear ][pleiades ][J2UUU
B /238/hip_main @ padius O Box size
Tables  (Cadd )|y Show consraintinfermation -
233 The 3 columns in color are computed by VizieR, and are not part of the original
data (note that the computed coordinates are computed from the positions and
~h_dm _com the proper motions given in the table)
hip_dm_o
-hip_va_1 = 1|\ Nate: Frrors found in the Hipparcos catalogue are reported in the file errata htx
» Enlarge | Choose
Constraints 1/239/hip_main The Hipparcos and Tycho Catalogues
B pi 1 annotationfs) - post [(ESA 1997 ReadMe+fip
(deg 3) The Hipparcos Main Catalogue (118218
Old targets rows} | timeSerie |
® pleiades
(3 deg|2000)
= mBes \Full RAJ2000 | _DEJ2000 | HIP RAhms DEdms Vmag RA(IC
(240 arcmin deqg deq mag deg|
J2000) - o ~ v v o ar v =
1 3| 56.871152 2410513717702 03 47 29.06 +24 06 18.9| 2.85/56.8711
2/0.204985|56.872722|24.288344|17704/03 47 29.44/+24 17 18.4| 6.83|56.8726
Preferences 3/0.228006| 56 58155823 948358|17608/03 46 19.56 +23 56 545| 4.14| 56.5815
- 4/0.323250|56.837371|23.803347|17692/03 47 20.96/+23 48 12.4| 6.99/56.8373
mex 5/0.366923|56.456654/24.3677459|17573/03 45 49.59 |+24 22 04.3| 3.87|56.4566
6/0.395330|56.821427|23.726751|17684/03 47 17.16 |+23 43 365| 6.98(/56.8215
T 7 0.403541[56 74748824 52012417664/03 46 53.38 +24 31 12.8| 6.83(56 7474
» Compute 8/ 0411781|57.125397|24.345524|17791|03 48 30.08|+24 20 44 3| 6.96(57.1253
80464967 5651208524 527898|17588/03 46 02.89 +24 31 40.8| 6.43|56.5120
Mirrors 10/0.484807(56.218905/ 24.113339|17499/03 44 5252 424 06 48.4| 3.72/56.218§
11 04597514|57. 290554 24 0554151784703 49 09.73+24 03 127| 362572905
= 12/0.499333(57.296734/24136712|17851/03 4911.20 |+24 08 126| 5.05/57.2966)
[ 13 0.50 5|56.47 15| 24.554511|17579/03 45 54.46 +24 3316.6| 5.76/56.4769

14| 0.515151|57.237254) 23.857135(17832/03 48 56.91 |+23 51 26.2| 6.47|57.2371/

| ) )

L

| Dl

24/26



STILTS

STIL Tool Set (STIL = Starlink Tables Infrastructure Library)

e Has pretty much the same capabilities as TOPCAT

e but works from the command line (also JyStilts from Jython)

TOPCAT STILTS
®
GUI Command line
Interactive Scriptable
Easy to use Reproducible

Good for data exploration
Exploratory phase
fewx10° rows

Typical usage:
e start off with TOPCAT

Good for batch/programmed use
Production phase
Unlimited size (for most things)

e maybe move on to STILTS for more specialised requirements



Hands On Examples

After the break (10:30-12:30), White Room

e Rough schedule:

10:30 TOPCAT visualisation (Mark Taylor)
11:00 TOPCAT crossmatching (Mark Taylor)
11:30 TAP/ADQL (Simon Murphy)

e Materials (script 4 data files):

> Online:
http://andromeda.star.bris.ac.uk/topcat_gaiabds/tcex/

> Download tarball (5Mb):
http://andromeda.star.bris.ac.uk/topcat_gaiabds/tcex.tar.gz

> ... or copy it from me on a USB stick

. or Brown Dwarf Ages, Aula Magna


http://andromeda.star.bris.ac.uk/topcat_gaiabds/tcex/
http://andromeda.star.bris.ac.uk/topcat_gaiabds/tcex.tar.gz

