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Outline

TOPCAT

e Very short intro

Accessing Gaia Data from TOPCAT

e Database Queries (TAP/ADQL)

e Sky Region (Cone Search)
e Catalogue matching (CDS X-Match, TAP Upload, Pair match, pre-calculated)
Ancillary Data (DataLink, Activation Actions)

DR3 Examples

e C(luster identification using Proper Motions

e Galactic Extinction Map
QSO Candidates
e XP Sampled spectra



TOPCAT
TOPCAT = Tool for OPerations on Catalogues And Tables

|Eiem [ el Funsions ]|

Functions_Heip
Elle_Views Graphics_loins Windows YO lnterop.

= Match Tables |

SENE RO EEEREICE ATIE0) EICE

Labek: [SuperCOSM 05 FIT |
Locatior: SuperCOSMOS.FIT
Name:

f MWindow Tuning_Help

Function skyDistanceDegrees( rl| e Search Helo | @@ @IE

Comerios_ [@]x] rmn Crteria

aln [
: () degreesTaDms( deg R e e (Atgorithim: ~]
alculates the separation Gistance arf|  pemote
- B () degreesTabms{ des, sectig) an the sky in degrees: o R

() deareesTokms( deg)
£0) deareesTotms( o

Rows: 1210711 (102749 apparen)
Columns: 32 Q4 appareny

ViieR.

o .
sooner (- rer <] [ — B Name Table 1
Rowsubset [asanign <] rotocol (TAP) Query vat osing porn ‘Alas: 2ns55ex

Tight ascension of poit 1 i del
e et o Window TAP Registy Edi luterop Help

Tave 8 macins S
Bl 2 e ) jum: MG ALPHA 12000 < | degrees

5 declination of point 1 in degres ount: 24,023, B oermoono g el

e Does things with tables: e EELL

i —| ] PN P =
T IR e : g Py | e s S oo — |
FEIEEEREEER - = S e =
- - . . = = EmERT . 'D:ﬂ:"?yaﬁ;; double skyD1stanceDegrees(doub| n:z v;:m:]m
> | / O, viz, selections, calculations, matching, ... [ e | — s S ——

=yr Lotanng -t s
[ cubepiot EEE Rename columns: [Duplicates v || Eiapsed tme for matc: 74 seconds

r o sucaesed -
[ Window Layers Subsets Plot_Export Help. 3| | prock size[20000 &

B caraar1 nuoaz
B calfacr L nuos
2 calfacrl. objects

Few Gai T ElEEREER - =ElEE B
e rew (ala-specific features ... = =
. g ] o g
e ... but talks to the Virtual Observatory T e——— =
| ‘@ EA AT Ty ;Rnﬂ'?;?73:naz:5i§§; Lgaenms . opwee zmj
T — e e
m ’7‘ D%EE TN : P ;l Plane Plot (2)
See also STILTS E —" sl o

E

BRI
gon,mnma:’mzzifm 35 i A | position | subsets |
R [loorams [aegress <] 02000 % o | o
. . T Dec ’% 7”7’mmnnm - ! T ‘y—r.ux :
e Command-line/scriptable access to all TOPCAT capabilities (and more | — [ b e ——
Maximum Row Count: l =
, amow: [ — ~[[y [
O T | -
[ By Category 15 ' - | TOPCAT(1): Table Columns 10g10(Y) < palytinefX, 21.0,0.06, 19.0,0.06, 4.9,1.50)
Eizgj @E;Eg::::;w“*‘" E Ly /8 E ] \ﬂ@:@ﬂﬂé% = I i
e I D) i e ey ma
[ — [T EEERH = FE S EIFICIE
Window Layers Subsets Plot Export Help = (El
ElEEEREE = 9 SRk e o
s SRR P W U N
~[oe = il i - ErD
Mindow_Adions Help [=]Prane Piot 2 [ [ET I
e e el S e o B A
sl e =) R lel$TA L LRSS [o]x] {
T T [senas coordinates using SAMP. i v . - & oo
2;:::::;::.’.1:::;" = TOPCAT(3): Table Browser ; ; 5]

wAcCotum: e[ window Bows Hip i
L — I =N

raroet Appction: | ratn

o' D

‘Table Browser for 3: di5asofits

oy o : 2 =
Tiiosoets S g, g
v 2 L3 P
= : £ Cotor: [ <] W] (@] oy sumser
5 | invake nowon row 10174 % : o
| 5 05 §
e 2o | o2.oon 2 £ combine: [sum <] [4p]
— | TOPCAT(3): Row Subsets 3557280 510 3
i g e Row i o o 8 £ | o s <)
; oray_imerop el 1 £ b E
5 s024087 oK il o) == io - Thickness: [——2v] [{}]
5 42085 0K = 5 ) =
e = on Daste [—— ~1[»
8 1006494 OK ts. £
91017009 OK. ize Fre = “
[ 2 -
subset: visile
- 179262 3 oz visbie 72055 Seaea 2 s 005 = Of
- 136
3 star 26634 15 3
4 blue 10203 % BMAG - FMAL < - 5 [subset: All ¥
s eanio 17925 10%80%10--0 ., ees
& e TS01l 1% myai b - - - - o o g moan ||y |
oun i
Y (& zoom Iso Psition: 3.02, 6.0 Count: 338,724 / 338,833 |Count: 39,973 / 40,252
E X/ 2] (BSelect CAPanX/y {HSuetch XY (B FrameX/Y (& Zoom Iso {8 Frame XY @ Zoom Iso

Mark Taylor, TOPCAT and Gaia DR3, National Astronomy Meeting, Cardiff University, 3 July 2023 3/14



Data Access

There are lots of ways to get Gaia datal

Accessing DR3 data products from TOPCAT:

e Main gaia_source table:

> Database query: TAP window

> Positional query: Cone search window

> Join with local data: X-Match window
e Other tables in database:

> Database query: TAP window

> Full table download (small-ish tables): VizieR window
e Ancillary tables:

> Datalink access: Activation window
> Database query (some services): TAP window

. or download externally, then load into TOPCAT

e ESA TAP web interface
e Bulk ECSV downloads



TOPCAT TAP window

e Browse column/table metadata

e GAVO DC
e VizieR

e ... and many more with (and without) Gaia data

Full Database Access: TAP/ADQL

Table Access Protocol (TAP) Query x

Window TAP Registry Edit Interop Help

¥ ¢ B@X

Select Service | Use Service rResumejnb rRunningjobs |

(1]

rMetadata
: : Find: | | il ® Service | ® Schema | ® Table | ® Columns | O FKeys | Hints
e Results loaded directly into topcat e Cipeserin I - [ I’T [ v [oFkeys | L
: ame ype ni esc
: i i||lsolution_id lon Solution Identifier -
. . . FE gaiadr3.commanded_scan_law el sou - g - : .
[ ADQL SyntaX h|gh||ght|ng & gaiadr3.dr2_neighbourhood : designation char(*) Unigue source designation (E
) A\source id long Unigue source identifier {uni
oy . B ga!adr3.fra.me_rotator_source ! :random_index long Random index for use when
® ADQL edltlng featu res (mU|t|‘tab, UndO/redO) B gaiadr3.gaia_crf3_xm i|ref_epoch double  |yr Reference epoch
&% [gaiadr3.gaia_source] BE double |deg Right ascension
FH gaiadr3.gaia_source lite ira_error float mas Standard error of right asce
[ Integrated table upload (TAP_UPLOAD . t<n> SyntaX) = gaiadr3.gaia_source_simulation dec double [deg Declination
B2 gaiadr3.gaia_universe_modal i[ldec_error float mas Standard error of declinatior
B8 gaiadr3.galaxy candidates i|\parallax double  |mas Parallax
. - :|\parallax_error float mas Standard error of parallax
I F2 gaiadr3.galaxy_catalogue_name : = 2
as Ots O ta es &8 qaiadra.gold | o " i|parallax_over_error float Parallax divided by its stand
" gafa r=.gola_sample_carbon_stars Ellpm float mas. yrks-1 Total proper motion
& gaiadr3.gold_sample_fgkm_stars i|pmra double  |mas.yr++-1 Proper mation in right ascen
& gaiadr3.gold_sample_oba_stars i|lpmra_error float mas.yri-1 Standard error of proper mo
A . I bI TA P - . #2 gaiadr3.gold_sample_solar_analogues pmdec double  [mas.yr#+-1 Proper motion in declination|+]
Va I a e Se rV|Ces . F2 gaiadr3.gold_sample_spss =k Il | [¥]
R Capablhtms .............................................................................................................................................................................................
) ESA Ga|a Catalogue Query Language: Max Rows: (3000000 (default) |v| Uploads: 100Mb
-ADQL Text
[ ] ARI—Ga|a Mode: |Synchrnnnus |v| Q @ & ) o

SELECT TOP 100000

FROM galadr3.gala_source
WHERE parallax = 10
AMND parallax_over_error = 10

deslgnatlon, source_id, ra, dec, parallax, bp_rp. phot_g_mean_mag,
phot_g_mean_mag+5*1loglG{parallax/100) AS mag_g

AND astrometric_excess_nolse = 1

lukxamples ][4 |

-
|
Info
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Full Database Access: TAP/ADQL

Table Access Protocol (TAP) Query x

,1 TOPCAT TAP W|ndOW Window TAP Registry Edit Interop Help
2 e X

) Browse Column/table metadata ]M[/ Use Service rResumejnb |/Running Jobs |
rMetadata
H . Find: | | {"®service | ® Schema | ® Table | ® Columns | O FKeys | Hints
e Results loaded directly into topcat : L [ i [ [OFKeys [ Hints |
lv|Name [ ]Descrip : Name Type A Unit N Desc
o ' ' 4]
. . . iadra. ded la a]ifirv template fe_h float dex [FefH] of the template used |«
o ADQL SyntaX hlghllghtlng = galacts.commanced_scan_aw — :{lmh_gspphot float ‘dex’ Iron abundance from GSP-PH_
&8 gaiadr3.dr2 neighbourhood illmh_gspphot lower float ‘dex’ Lower confidence level (16%—
- . = ga?adr3.fra.me_rotator_source — mh_gspphot_upper float 'dex’ Upper confidence level (849
® ADQL edltlng featu res (mU|t|‘tab, UndO/redO) B gaiadr3.gaia_crf3_xm “|phot_g_mean_flux double |'electron’.s**1 |G-band mean flux
&% [gaiadra.gaia_source| || #|phot_g_mean_flux_error [float ‘electron’.s**-1 |Error on G-band mean flux
FH gaiadr3.gaia_source lite lphot_bp_mean_flux double [electron’.s##1 |Integrated BP mean flux
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A . I bI TA P - . #2 gaiadr3.gold_sample_solar_analogues ra double |deg Right ascension -
Va I a e Se rV|Ces . F2 gaiadr3.gold_sample_spss -] |4 ] I | [ ]

rService Capabilities

) ESA Ga|a Catalogue Query Language: Max Rows: (3000000 (default) |v| Uploads: 100Mb

rADQL Text

® ARI_Gaia Mnde:|51nchrnnous |v| Q I@ & ) o
e GAVO DC (1]

SELECT TOP 100000
deslgnatlon, source_id, ra, dec, parallax, bp_rp. phot_g_mean_mag,

11 phot_g_mean_mag+5*1loglG{parallax/100) AS mag_g
o VIZIeR FROM galadr3.gala_source

WHERE parallax = 10
AMND parallax_over_error = 10

e ... and many more with (and without) Gaia data 3D Pormirie ereenn maise < 1

eeemies | )|
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Full Database Access: TAP/ADQL

Window TAP Registry Edit Interop Help

TOPCAT TAP window

Browse column/table metadata

¥ ¢ B@X

Select Service | Use Service rResumejnb rRunningjobs |

rMetadata
H . Find: | | {"®service | ® Schema | ® Table | ® Columns | O FKeys | Hints
Results loaded directly into topcat : L [ i [ [OFKeys [ Hints |
Name [ |Descrip i MName Type Unit Desc
. i “lsolution_id lon Solution Identifier -
H . . FE gaiadr3.commanded_scan_law Jl 5 50 . : g - - -
ADQL syntax highlighting 5 saairs 2 e O e e i
oy . B ga!adr3.fra.me_rotator_source — i|random_index long Random index for use when
ADQL edltlng featu res (mU|t|‘tab, UndO/redO) = gafadra.gafa_crfB_}{m =|i|ref_epoch double |y Reference epoch
F gaiadr3.gaia_source I double |deg Right ascension
FH gaiadr3.gaia_source lite ira_error float mas Standard error of right asce
Integrated table upload (TAP_UPLOAD . t<n> SyntaX) = gaiadr3.gaia_source_simulation dec double [deg Declination
B2 gaiadr3.gaia_universe_modal dec_error float mas Standard error of declinatior
B8 gaiadr3.galaxy candidates ; parallax double [mas Parallax
i - i\parallax_error float mas Standard error of parallax
I F2 gaiadr3.galaxy_catalogue_name : = 2
as Ots O ta es &8 qaiadra.gold | o " i|parallax_over_error float Parallax divided by its stand
" gafa r=.gola_sample_carbon_stars “Jlpm float mas. yrks-1 Total proper motion
& gaiadr3.gold_sample_fgkm_stars i|lpmra double  |mas.yr++-1 Proper mation in right ascen
& gaiadr3.gold_sample_oba_stars i|lpmra_error float mas.yri-1 Standard error of proper mo
Ava i I a ble TA P Se rVices . #2 gaiadr3.gold_sample_solar_analogues “|[pmdec double  [mas.yr#+-1 Proper motion in declination|+ |
. F2 gaiadr3.gold_sample_spss A Il | [+ |
R Capab|l|t|es .............................................................................................................................................................................................
ESA Ga|a Catalogue Query Language: Max Rows: (3000000 (default) |v| Uploads: 100Mb
rADQL Text
ARI—Ga|a Mnde:|51nchrnnous |v| Q @ & ) I
[ 1
GAVO DC SELECT TOP 100000 =
deslgnatlon, source_id, ra, deg. parallax, bp_rp. phot_g_mean_mag,
ViZieR phot_g_mean_mag+5*logl@(parallax/100) AS mag_g
FROM galadr3.gala_source =
WHERE parallax = 10
H H H AND parallax_over_error = 10
and many more with (and without) Gaia data e e 1 -
_m DD -Info
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e Browse column/table metadata

e ARI-Gaia
GAVO DC
e VizieR

e ... and many more with (and without) Gaia data

TOPCAT TAP window

Results loaded directly into topcat

ADQL syntax highlighting

ADQL editing features (multi-tab, undo/redo)
Integrated table upload (TAP_UPLOAD.t<n> syntax)

DR3 has lots of tables!
Available TAP services

e ESA Gaia catalogue

Full Database Access: TAP/ADQL

Table Access Protocol (TAP) Query x

Window TAP Registry Edit Interop Help

¥ ¢ B@X

Select Service | Use Service rResumejnb rRunningjobs |

rMetadata

Find: |go|d

Name [ | Descrip

i f ® Service r ® Schema r ® Table |/® Columns |/O FKeys r Hints |

[0 Gala (6/227)
¢ ] gaiadr3 (6/88)
&F gaiadr3.gold_sample_carbon_stars
5F gaiadr3.gold_sample_fgkm_stars
F2 gaiadr3.gold_sample_oba_stars
F2 gaiadr3.gold_sample_solar_analogues
EF gaiadr3.gold_sample_spss
&F gaiadr3.gold_sample_ucd

: Name Type Unit Descriptii
“|lsource_id long Unique source identifier {unigue |~
i|teff_gspphot float K Effective temperature from G5P-F
“|logg_gspphat float loglcm.s*+-2) |Surface gravity from GSP-Phot Ag
Zmh_gspphot float ‘dex’ Global metallicity from GSP-Phot

§§ ag_gspphot float mag Extinction in G band from GSP-Ph
“|lebpminrp_gspphot float mag Reddening E{BP-RP) from GSP-Ph
“|lalphafe_gspspec float 'dex’ Median abundance of alpha-elem=
i|teff gspspec float K Median value of the effactive tem
i|logg_gspspec float loglcm.s#*+-2) |Median value of logarithm of the
i|mh_gspspec float 'dex’ Median global metallicity [M/H] fr
i|radius_flame float solRad Radius of the star derived from F
lum_flame float sollum Luminosity of the star from FLAME |
J|mass_flame float solMass Mass of the star from FLAME usin
“|lage_flame float Gyr Age of the star from FLAME using
“|levolstage flame int Evolutionary stage of the star de
“|radius_flame_spec float solRad Radius of the star from FLAME us|+ |
11 ] [

rService Capabilities

Query Language: [ADQL-2.0 = Max Rows: (3000000 (default) |v| Uploads: 100Mb

rADQL Text

Mode: |Synchrnnnus |v|

(1]

‘e

i~ (RG] P2 AR &

SELECT TOP 100000

FROM galadr3.gala_source

WHERE parallax = 10

AMND parallax_over_error = 10
AND astrometric_excess_nolse = 1

deslgnatlon, source_id, ra, dec, parallax, bp_rp. phot_g_mean_mag,
phot_g_mean_mag+5*1loglG{parallax/100) AS mag_g

lukxamples ][4 |

-
|
Info
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e Browse column/table metadata

Mark Taylor, TOPCAT and Gaia DR3, National Astronomy Meeting, Cardiff University, 3 July 2023

Results loaded directly into topcat

ADQL syntax highlighting

ADQL editing features (multi-tab, undo/redo)
Integrated table upload (TAP_UPLOAD.t<n> syntax)

DR3 has lots of tables!
Available TAP services

e ESA Gaia catalogue

ARI-Gaia
GAVO DC
VizieR

and many more with (and without) Gaia data

TOPCAT TAP window

Full Database Access: TAP/ADQL

Table Access Protocol (TAP) Query x

Window TAP Registry Edit Interop Help

¥ ¢ B@X

Select Service | Use Service rResumejnb rRunningjobs |

rMetadata

Find: |go|d

Name [ | Descrip

i f ® Service r ® Schema r ® Table |/® Columns |/O FKeys r Hints |

GAIA (6/227)
¢ ] gaiadr3 (6/88)
&F gaiadr3.gold_sample_carbon_stars
5F gaiadr3.gold_sample_fgkm_stars
F2 gaiadr3.gold_sample_oba_stars
F2 gaiadr3.gold_sample_solar_analogues
EF gaiadr3.gold_sample_spss
&F gaiadr3.gold_sample_ucd

[+

: Name Type Unit Descriptii
“|lsource_id long Unique source identifier {unigue |~
i|teff_gspphot float K Effective temperature from G5P-F
“|logg_gspphat float loglcm.s*+-2) |Surface gravity from GSP-Phot Ag
Zmh_gspphot float ‘dex’ Global metallicity from GSP-Phot

§§ ag_gspphot float mag Extinction in G band from GSP-Ph
“|lebpminrp_gspphot float mag Reddening E{BP-RP) from GSP-Ph
“|lalphafe_gspspec float 'dex’ Median abundance of alpha-elem=
i|teff gspspec float K Median value of the effactive tem
i|logg_gspspec float loglcm.s#*+-2) |Median value of logarithm of the
i|mh_gspspec float 'dex’ Median global metallicity [M/H] fr
i|radius_flame float solRad Radius of the star derived from F
lum_flame float sollum Luminosity of the star from FLAME |
J|mass_flame float solMass Mass of the star from FLAME usin
“|lage_flame float Gyr Age of the star from FLAME using
“|levolstage flame int Evolutionary stage of the star de
“|radius_flame_spec float solRad Radius of the star from FLAME us|+ |

rService Capabilities

Query Language: [ADQL-2.0 = Max Rows: (3000000 (default) |v| Uploads: 100Mb

rADQL Text

Mode: |Synchrnnnus |v|

(1]

4 g

olalelE

SELECT TOP 100000
deslgnation, source id, ra

FROM galadr3.g
WHERE parallax

Upload »

ec, parallax, bp_rp. phot_g_mean_mag,
phot_g_| Basic p [[1ax/100) AS mag_g

ObsTAP

AND parallax| Service-Provided ¥ Cone search sorted by angular separation
AND astromet| TAP_SCHEMA | Cone search in galactic coordinates + DataLink filter
Selection of rectangular sky region + 2MASS pre-computed cross-match

b
Examples || RegTAP ¥ Bright sources in Gaia DR2 and (E)DR3

Basic positional cross-match: Hipparcos vs Gaia
Advanced positional cross-match

Positional cross-match + proper-motion propagation

Retrieve average quantities per HEALPix level 8 in the Galactic anticentre
Extinction-corrected CMD diagram (histogram)
Exploration of the interstellar medium with Gaia RVS diffuse interstellar bands
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Sky Region Access: Cone Search

Cone Search = O
7| TOPCAT Cone Search window T
s X
e Loads all Gaia sources in a given part of the sky
~Available Cone Services
o Operation: Registry: |http:ffreg.g-va.argftap |v‘o|RegTAP|v|
> VQO|Cone Search menu item Keywords: gaia dr | Land |

Match Fields: Short Name Title Subjects D Publisher [ |Descr

> Keywords' gala — Flnd SerV|Ces [v] Accept Resource Lists Cancel ‘ | Find Services |
> Select service ARI-Gaia — —
> FI” in- ARI-Gaia ARI's Cone Search Service for the last Gaia Data Release (DR3) |Gaia F=~
) ARI-Gaia ARI's Cone Search Service for Gaia EDR3 Gaia B
. GAlIA DR3 Gaia DR3 at ESA Gaia, |=
O ObJeCt Name or RA/DEC GAIA EDR3 Gaia EDR3 at ESA Gaia, —
. /355 Gaia DR3 Part 1. Main source
© Radlus /356 Gaia DR3 Part 2. Extra-galactic |
. /357 Gaia DR2 Part 3. Non-single stars hal
> Verbosity selector controls L e D
which columns are included AccessURL Description \ersion
https:/fgaia.ari.uni-heidelbe...

Resource Count: 13

Cone Parameters
Cone URL: |https://gaia.ari.uni-heidelberg.de/cone/search? |

Object Name: |ngc346 | | Resolve |
RA: 14.771207 | |degrees |v| (12000) Accept Sky Positions
Dec: |-?2.1?59 ||degrees |v| {J2000)

Radius: |D.?5 ||degrees |v|

Verbosity: |2 (normal) |-r|
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Data Access: Match Catalog X against Gaia

CDS Upload X-Match = O =

¥ TOPCAT CDS Upload X-Match window

Window Search Help

e Load X, then use CDS X-Match window -y X

e \ery fast, millions of rows while you wait -Remote Table

e Most, but not all columns from DR3 returned (some renamed) R === G2ia DR3 (Epach 2016) AR
. . Name: |/355/gaiadr3 (]

e Understand match epoch (see CDS X-Match service documentation) Alias: Gaia DR3 (Epoch 2016)

Description: Gaia DR3 source catalog (1811709771 sources)

w7 TAP Upload match in TOPCAT TAP window s L

FROH

Coverage: 1.0 (order 0) a4 o
e lLoad X, then use TAP_UPLOAD.t<n> in ADQL -Local Table
° Very flexible Input Table: |2: |_ Ap)5_166_549 table2 |«
® Upload table size |imits app|y RA column: | RAJ2000 w | |degrees w | (]2000)
Dec column: |_DE]J2000 w | |degrees + | (J2000)

&= TOPCAT Pair Match window

e Load Gaia and X in same region, then match

-Match Parameters

Radius: (1.0

arcsec -

Find mode: |All -

e Suitable for matches in the same (sky?) region, < few million sources

Rename columns: |Duplicates |« | Suffix: | x

Use pre-calculated archive match tables via TAP Block size: [50000 1D

Go

e High-quality matches already done for large tables
e AIIWISE, RAVE, SDSS DR13, APASS DR9, Pan-STARRS1, GSC 2.3, 2MASS, ...



http://cdsxmatch.u-strasbg.fr/xmatch/doc/faq-poscols.html

Data Access: Ancillary Tables (DatalLink)

TOPCATI(5): Activation Actions — m] x

Background

window Actions Help

T W 7R bk ki /@ @ X

Activation Actions for 5: TAP_4 gaiadr3.gaia _source,gaiaedr3 gcns main 1

e Ancillary data products are not all in the database

rActions ‘[rDescription
® Ca n ,t (mostly) access V|a TAP/ADQ L1 needs Data L| n k % Use Sky Coordinates in It%\;or:b?eservice defined by a ServiceDescriptor attached to

P .
$ [Vl Invoke Service

‘|- Configuration

> sampled/continuous XP spectra, RVS spectra, epoch photometry, 3 sy coonanates | facion: [view patatink Table ||
epoch RVs, GSPPhot/MSC MCMC samples ECiomper s o | Mo oo

Description: Retrieve Datalink file containing ancillary dat:

%DDelay Base URL: https://gea.esac.esa.int/data-server/datalink/
. . . . e P : IVOID:
e Each row in the catalogue points to a DataLink table listing additional resources b || standard 0: vouvos.netistapatatinkslinks 1.0
. . . . * Descriptor ID:
(via designation/source_id column) 0 I I —
+0 EE[Status
. . . : 5; Invoke now on row 85086
&7 [OPCAT Activation Window = = | |
Results
Seq |Row |Status |Melssage
. . . . 5 80084 0K https:/f . . Jint/data- fdata?lD=GCaia+DR3+4122597029|%
e Configures {something} to happen when row/point clicked 6 80083 OK hitpel/gen esac.esa nt/data senver/datarlD—Gaia+ DR+ 4122667123
7 123123 OK https://gea.esac.esa.int/data-server/data?ID=Gaia+ DR3+ 6133931765
8 85086 0K https://gea.esac.esa.int/data-server/data?lD=Gaia+ DR3+ 4373306541

> Lots of options: load/plot table, view image/spectrum,

message other tool, run command, ... S— -
> Includes Invoke SerVice & View Datalink Table 1 ;ter:;antlcs MCMC Msc.dfosjrrgg;a DR3 4... appuca;c::r:wtfﬁc:_ngemml content_iEnat Gaia DR3 43?3:—:365
(as long as designation column is SELECTed) S ithis P mean continuous spectrs, - jappl cationpevotsble-nn Caio DR 273500
. i . 4 |#this MCMC GSP-Phot, source Gaia ... |application/x-votable+xml Gaia DR3 43733065
> Various options from DataLink: 7 I | b
load, plot, download, send tables [ow ink Type
Fixed Access URL
rRow Detail

access_url: https://gea.esac.esa.int/data-server/data?lD=Gaia+DR3+43733065541 703685248&RETRIEVAL,
content_type: applicationi-votable+xml
content_length:
description: ¥P mean sampled spectra, source Gaia DR3 4373306541703685248
semantics: #this
URL: hitps://gea.esac.esa.int/data-server/data?ID=Gaia+DR3+ 4373306541 70368524 8&RETRIEVAL_TYPE=XP_S

Type: |TABLE = Guess [v] Action: |Plot Table |v| [v] Auto-Invoke

Result:

e Operates on ancillary data from one source at a time




Example: Cluster identification using Proper Motions

|dentify members of open cluster NGC 7092 by proper motion clustering

Cone Search NGC7092, r=0.5°: returns ~112 000 rows

Proper Motion space plot pmra vs. pmdec

Make graphical selection of comoving objects

Sky Plot, see cluster positions (Subsets tab)

Colour-Magnitude diagram bp_rp vs. phot_g_mean_mag, view selection

Plot cluster parallax histogram & Gaussian fit to determine mean distance (@ &~ 3.3 mas = r ~ 303 pc)

48.6

48.4

48.2

48 |

47.8 ]

323.5 323 322.5
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Proper Motion space plot pmra vs. pmdec

Make graphical selection of comoving objects

Sky Plot, see cluster positions (Subsets tab)
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Example: Cluster identification using Proper Motions

|dentify members of open cluster NGC 7092 by proper motion clustering

Cone Search NGC7092, r=0.5°: returns ~112 000 rows

Proper Motion space plot pmra vs. pmdec

Make graphical selection of comoving objects

Sky Plot, see cluster positions (Subsets tab)

Colour-Magnitude diagram bp_rp vs. phot_g_mean_mag, view selection

s

Plot cluster parallax histogram & Gaussian fit to determine mean distance (@ &~ 3.3 mas = r ~ 303 pc)

48.6 All
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—
:I
48.4 s
n
©
E -
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©
=
o
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Example: Cluster identification using Proper Motions

|dentify members of open cluster NGC 7092 by proper motion clustering

¥ | Cone Search NGC7092, r=0.5°: returns ~112 000 rows
L] Proper Motion space plot pmra vs. pmdec
‘& Make graphical selection of comoving objects
@ Sky Plot, see cluster positions (Subsets tab)
L) Colour-Magnitude diagram bp_rp vs. phot_g_mean_mag, view selection
llJ Plot cluster parallax histogram & Gaussian fit to determine mean distance (@ ~ 3.3 mas = r = 303 pc)
.l T T T T T 1.0F T T T T T
48.6 All t All background ﬂ
® cluster =10t \ ® cluster| 0.8F I cluster
o 1S i
48.4 i; ?ﬂ? i
5 £ 0.6
g = -
~ [} 15 - -
48.2 é EI 0.4F
3 o
48 s 0.2t
o0k 20 T |— _I_I
47.8 ] Z | 10 0 10 2 1 0 1 2 3 4 s °% 1 2 3 4
323.5 323 322.5 pmra / mas.yr**-1 bp_rp / mag parallax / mas
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Example: Galactic Extinction Map

Apsis calculates extinction maps (Delchambre et al. (2022), “Gaia DR3 Apsis I11")

% Retrieve all HEALPix level 6 pixels from total_galactic_extinction_map (49152 = 12 x 4° rows)

SELECT healpix_id, a0 Match Tables - O X
FROM gaiadr3.total_galactic_extinction_map Window Tuning Help
WHERE healpix_level = 6 VAISIRe X
; . . rMatch Criteria
@ Plot using HEALPix Layer Control Algorithm: [Exact Value [~
& Match HEALPix pixels against user table to find source extinction
e Exact Value match, healpixNestIndex(6,RA,DEC) vs. healpix_id
rTable 1
Table: |2: abell.fits ]

Matched Value column: |hea|pixNestlndex(6,ra,ded |v‘

rTable 2

Table: [1: extinction.fits | v |

Matched Value column: |hea|pix_id |v‘
% rOutput Rows
£ Match Selection: ‘Best match for each Table 1 row |v‘
~
< Join Type: ‘AII from 1 |v‘

[ »

(average bin occupancy 1.0)
Scanning rows for table 1...
Elapsed time for match: 0 seconds
Match succeeded

L]

| Go || stop |

Mark Taylor, TOPCAT and Gaia DR3, National Astronomy Meeting, Cardiff University, 3 July 2023 10/14


https://doi.org/10.1051/0004-6361/202243423

Example: QSO Candidates

See Bailer-Jones et al. (2022), “Gaia DR3: The Extragalactic Content”

% Query gso_candidates table; need to join with gaia_source to get RA & Dec
SELECT g.ra, g.dec, q.redshift_gsoc,
g.gaia_crf_source, g.host_galaxy flag, q.classlabel _dsc_joint, q.vari_best_class_name
FROM gaiadr3.gaia_source AS g
JOIN gaiadr3.gso_candidates AS q USING (source_id)
o

Plot in spherical polar coordinates using ra, dec, redshift_gsoc

Apply purity selection (Table 10 from Bailer-Jones et al., converting ADQL — TOPCAT expression language):

gaia_crf_source || host_galaxy flag<6 || classlabel dsc_joint=="quasar" || vari_best_class_name=="AGN"

2e4r .

count

0 P i I

0.09 0.10
redshift_gsoc
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View XP Sampled spectra for points in a plot of interest

o
FRaH

Mark Taylor, TOPCAT and Gaia DR3, National Astronomy Meeting, Cardiff University, 3 July 2023

Example: XP Sampled Spectra via DatalLink

Query gaia_source table to plot HR diagram:

SELECT designation, source_id, ra, dec, parallax, bp_rp, phot_g mean mag,
phot_g_mean_mag+b5*logl0O(parallax/100) AS mag g

FROM gaiadr3.gaia_source
WHERE parallax > 10
AND parallax_over_error > 10

AND phot_bp_mean_flux_over_error > 10
AND phot_rp_mean_flux_over_error > 10
AND astrometric_excess _noise < 1

AND has_xp_sampled = 'true'

> Select on has_xp_sampled to ensure spectra are available
> Must SELECT designation (or sometimes source_id)

to link rows with Datalink

Set up Activation Action

> Select checkbox for Invoke Service

> Service Action is View Datalink Table

> Select XP mean sampled spectra row of Datalink table

> Configure to Plot Table on Datalink load and Auto-Invoke
>

Set up plot to taste

— clicking on point in plot displays spectrum
(works best with TOPCAT v4.8-6 or later)

Plane Plet (3) = O X

s @

Window Layers Subsets Plot Export Help

B & 8 e A0 L

b

i

Frame 1/ Position | Subsets | Form |

Legend Table: |3: hrd_sources.fits |v|
’xD Axes X |bp_rp |v| EEI
SR e it
SV 3 hrd s

Position: 2.89, 9.1 Count: 124,515 f 253,269
X 7] (Bselet TBPanXy I[BStretchX)y T[HFrameXy Bz
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Example: XP Sampled Spectra via DatalLink

View XP Sampled spectra for points in a plot of interest

%5 Query gaia_source table to plot HR diagram:

SELECT designation, source_id, ra, dec, parallax, bp_rp, phot_g mean mag,
phot_g_mean_mag+b5*logl0O(parallax/100) AS mag g

FROM gaiadr3.gaia_source

WHERE parallax > 10
AND parallax_over_error > 10
AND phot_bp_mean_flux_over_error > 10
AND
AND
AND

phot_rp_mean flux_over_error > 10
astrometric_excess_noise < 1
has_xp_sampled = 'true'

> Select on has_xp_sampled to ensure spectra are available

> Must SELECT designation (or sometimes source_id)
to link rows with Datalink

Set up Activation Action

> Select checkbox for Invoke Service
> Service Action is View Datalink Table
> Select XP mean sampled spectra row of Datalink table
> Configure to Plot Table on Datalink load and Auto-Invoke
> Set up plot to taste
— clicking on point in plot displays spectrum
(works best with TOPCAT v4.8-6 or later)

Mark Taylor, TOPCAT and Gaia DR3, National Astronomy Meeting, Cardiff University, 3 July 2023

Plane Plet (3) = O

Window Layers Subsets Plot Export Help

G |

G

¢l#lh

o o

b

®

s @

13

9:0
[TiTiE]
Frame
O Ha
Bb
Legend

/| Position

Laties STILTS

- PO
3553 hrd_s
i

[

Table:E
¥: |mag_g

Position: 2.89, 9.1

X [Z] Aselect 1A Pan XY .

Activation Actions for 5: TAP 4

T Window Actions Help

TOPCAT(5): Activation Actions

eI

AU

aiadr3.gaia_source,gaiaedr3 gcns_main_1

Actions irDescription
% Use Sky Coordinates in Lr;\;oi(:b?eservice defined by a ServiceDescriptor attached to
+ i :
i Invoke Service i Configuration
L® []5end Sky Coordinates || ‘|action: [View DataLink Table |v|
- . - s
& [ Display HiPS cutout : Name: ancillary
*— B s _ T - .
& lal >end HiF> cutout ;|| Description: Retrieve Datalink file containing ancillary date
% []Delay Base URL: https://gea.esac.esa.int/data-server/datalink/
* O Execute code : IVOID:
A o 3
P IR . #|| Standard ID: ivo://ivoa.net/std/Datalink#links-1.0
e ‘|Descriptor ID:
s0sa essage zfl I I
2 send . [ Il [ ]
b :|rStatus
53 Invoke now on row 85086
'A..’! ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- -
Results
Seq |Row |Status |Message
5 B0084 0K https://gea.esac. esa.int/data-server/data?iD=Gaia+DR3+41225970291 %
5 B0089 OK https://gea. esac.esa.int/data-server/data?|D=Gaia+DR3+ 4122667123
7 123123 0K https://gea.esac.esa.int/data-server/data?ID=Gaia+ DR3+ 6133931 765]=
8 85086 0K https://gea.esac.esa.int/data-server/data?|D=Gaia+DR3+ 4373306541 | v|

4] i

[*]
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Example: XP Sampled Spectra via DatalLink

Plane Plet (3) = O X

s @

Window Layers Subsets Plot Export Help

View XP Sampled spectra for points in a plot of interest EEEERDERN:

b

%5 Query gaia_source table to plot HR diagram:

SELECT designation, source_id, ra, dec, parallax, bp_rp, phot_g mean mag,
phot_g_mean_mag+b5*logl0O(parallax/100) AS mag g

FROM gaiadr3.gaia_source o i

WHERE parallax > 10 g [ L
AND parallax_over_error > 10 10 P - TOPCAT(5): Activation Actions
AND phot_bp_mean_flux_over_error > 10 .. 7 7 - 7'f window Actions Help

AND phot_rp_mean_flux_over_error > 10 - . ‘-'- fil H W |7 “%‘ ‘&H@‘

AND astrometric_excess _noise < 1

15 - Activation Actions for 5: TAP_4 gaiadr3.gaia source,gaiaedr3 gcns _main 1
AND has_xp_sampled = 'true' LUETTnE e _ _ _
o} 1 % Use Sky Coordinates in Lr;\;oi(:b?eserwce defined by a ServiceDescriptor attached to

* i 5
§ [vlinvoke Service i Configuration

> Select on has_xp_sampled to ensure spectra are available

> Must SELECT designation (or sometimes source_id)
to link rows with Datalink

+* csend Skv Coordinatec =3 - = o
J s [ 5end Sky Coordinates :||\Action: (View DatalLink Table |v|
%I:lDisplay HiPS cutout E

: Name: ancillary

PS5 cutout Description: Retrieve Datalink file containing ancillary datz
Base URL: https://gea.esac.esa.int/data-server/datalink/
Execute code [HCIRE

/| Position [

Table: E

57 Set up Activation Action

‘;-DataLinkTabIe
- semantics description content_type content_length D
> Select checkbox for Invoke Service Dot s __MCMC MSC, source Gaia DRS 4. Jabpication/votable Gaia DR3 45733062
#this mean sampled spectra, so... |[applcation/X-votable+xm ala =
N : N 4 : |Z| 3 |#thi XP ti tra, ... lication/x-votabl | Gaia DR3 43733069 |
> S@fVlce ACtlon IS VleW Data Llnk Table il a b MCMC G5P Phot, sbures Cai :EEI:E:t:ggb{;gt:bI:::ﬂl T ErRET | ——
. 1] 1 I [»
> Se|ect XP mean sampled spectra row of Datal_mk table —_——-—————— Py——
[ROW Link Type |!266?123
. . ixed =
> Configure to Plot Table on Datalink load and Auto-Invoke fied Access UL 93176512
access_url: https://gea.esac.esa.int/data-server/data?ID=Gaia+DR3+4373306541 703685248 &RETRIEVAL, v |
[> Set Up pIOt tO taste content_type: application/x-votable+xml
. . . . . content_length: |
_> Cllcklng On p0|nt n plot d'Splays spectrum descriptti.on: XPthmean sampled spectra, source Gaia DR3 4373306541703685248
semantics: #this
(WOka best Wlth TO PCAT V4.8-6 or |ater) URL: https://gea.esac. esa.int/data-server/data?iD=Gaia+DR3+ 4373306541 703685248&RETRIEVAL TYPE=XP_S
Type:GuesS Action: |Plot Table |v| [v] Auto-Invoke
Result:

Mark Taylor, TOPCAT and Gaia DR3, National Astronomy Meeting, Cardiff University, 3 July 2023 12/14



View XP Sampled spectra for points in a plot of interest

o
FRaH

Mark Taylor, TOPCAT and Gaia DR3, National Astronomy Meeting, Cardiff University, 3 July 2023

Example: XP Sampled Spectra via DatalLink

Query gaia_source table to plot HR diagram:

SELECT designation, source_id, ra, dec, parallax, bp_rp, phot_g mean mag,
phot_g_mean_mag+b5*logl0O(parallax/100) AS mag g

FROM gaiadr3.gaia_source
WHERE parallax > 10
AND parallax_over_error > 10

AND phot_bp_mean_flux_over_error > 10
AND phot_rp_mean_flux_over_error > 10
AND astrometric_excess _noise < 1

AND has_xp_sampled = 'true'

> Select on has_xp_sampled to ensure spectra are available
> Must SELECT designation (or sometimes source_id)

to link rows with Datalink

Set up Activation Action

> Select checkbox for Invoke Service

> Service Action is View Datalink Table

> Select XP mean sampled spectra row of Datalink table

> Configure to Plot Table on Datalink load and Auto-Invoke
>

Set up plot to taste

— clicking on point in plot displays spectrum
(works best with TOPCAT v4.8-6 or later)

Plane Plet (3) = O X

s @

Window Layers Subsets Plot Export Help

B & 8 e A0 L

b

i

Frame 1/ Position | Subsets | Form |

Legend Table: |3: hrd_sources.fits |v|
’xD Axes X |bp_rp |v| EEI
SR e it
SV 3 hrd s

Position: 2.89, 9.1 Count: 124,515 f 253,269
X 7] (Bselet TBPanXy I[BStretchX)y T[HFrameXy Bz
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Example: XP Sampled Spectra via DatalLink

Plane Plet (3) = O X

Window Layers Subsets Plot Export Help

View XP Sampled spectra for points in a plot of interest AR

% Query gaia_source table to plot HR diagram: 0

SELECT designation, source_id, ra, dec, parallax, bp_rp, phot_g mean mag,
phot_g_mean_mag+b5*logl0O(parallax/100) AS mag g
FROM gaiadr3.gaia_source

WHERE parallax > 10 ? !
AND parallax_over_error > 10 1o '
AND phot_bp_mean_flux_over_error > 10
AND phot_rp_mean_flux_over_error > 10
AND astrometric_excess _noise < 1 15 btane lot (Downlonded L @

AND has_xp_sampled = 'true'

o] | Window Layers Subsets Plot Export Help

> Select on has_xp_sampled to ensure spectra are available ' aj#e Al
> Must SELECT designation (or sometimes source_id) fE
to link rows with Datalink :gend 7ot g oeas
e AXes g€
57 Set up Activation Action E i;m
> Select checkbox for Invoke Service i S =
> Service Action is View DataLink Table [ @B select EB7
> Select XP mean sampled spectra row of Datalink table R L
~ Configure to Plot Table on DataLink load and Auto-Invoke IR I P I —
> Set up plot to taste . oIz
— clicking on point in plot displays spectrum Laes | fwoveieng Blools
(works best with TOPCAT v4.8-6 or later) e | =l
Position: Count: 343/ 343

X [?] Aseledc [BPanXx LB Stretch X LB Frame X = Zoom X
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View XP Sampled spectra for points in a plot of interest

o
FRaH

Mark Taylor, TOPCAT and Gaia DR3, National Astronomy Meeting, Cardiff University, 3 July 2023

Example: XP Sampled Spectra via DatalLink

Query gaia_source table to plot HR diagram:

SELECT designation, source_id, ra, dec, parallax, bp_rp, phot_g mean mag,
phot_g_mean_mag+b5*logl0O(parallax/100) AS mag g

FROM gaiadr3.gaia_source
WHERE parallax > 10
AND parallax_over_error > 10

AND phot_bp_mean_flux_over_error > 10
AND phot_rp_mean_flux_over_error > 10

AND astrometric_excess _noise < 1
AND has_xp_sampled = 'true'

> Select on has_xp_sampled to ensure spectra are available
> Must SELECT designation (or sometimes source_id)

to link rows with Datalink

Set up Activation Action

> Select checkbox for Invoke Service

Service Action is View Datalink Table

Select XP mean sampled spectra row of Datalink table
Configure to Plot Table on Datalink load and Auto-Invoke

Set up plot to taste

— clicking on point in plot displays spectrum
(works best with TOPCAT v4.8-6 or later)

Plane Plet (3)

Window Layers Subsets Plot Export Help

= m] X

B LIS

o o

s @

b

13

Plane Plot (Downloaded) — m] >

yers Subsets Plot Export Help

2 iz o e
i | e O<).
Frame @ M
28 Legend | at | ae16 H
7] Ax : 4 &
e AXes 1% € ,\‘ .l\‘;-
5 V5% 3 hrd s|: |: £
s & l =
2e-16
Position: | 1=
X [2] (Bselect AP
400 500 600 700 800 800 1000
wavelength / nm
Hla % %e & ik Pe
Frame ;;ansition |/Subsets |/F0rm |
Legend Table: |0: Downloaded |'| sl
’,‘m Axes X: |wave|ength |v|EE| i
> B
Ssties STILTS Ay I —
- "°'“‘_|i|§: | ux |v||E|E| -
Position: Count: 343/ 343
X []
[
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Example: XP Sampled Spectra via DatalLink

Plane Plet (3) = O X

Window Layers Subsets Plot Export Help

View XP Sampled spectra for points in a plot of interest B [&ae[e[van ol @
% Query gaia_source table to plot HR diagram: 0

SELECT designation, source_id, ra, dec, parallax, bp_rp, phot_g mean mag,

phot_g mean_mag+5*loglO(parallax/100) AS mag g J

FROM gaiadr3.gaia_source
WHERE parallax > 10

AND parallax_over_error > 10 1o

AND phot_bp_mean_flux_over_error > 10

AND phot_rp_mean_flux_over_error > 10

AND astrometric_excess _noise < 1 - blane Plt (Downlonded C o
AND has_xp_sampled = 'true' _
a yers Subsets Plot Export Help
> Select on has_xp_sampled to ensure spectra are available - aoee il adEsnn @ X
. . g | ok | OV
> Must SELECT designation (or sometimes source_id) Flrane (72| ©V
to link rows with Datalink fEegend  [ral |, .
>D Axes X: %59'1? .=
. . . 2 its STILTS v ; :‘ ‘: :
57 Set up Activation Action s | ey s P
. 142 KR! .
> Select checkbox for Invoke Service —— 5 ! 4
i . i . . e L= TR %0
> Service Action is View DataLink Table e ' "I\\/\‘d ¥
> Select XP mean sampled spectra row of Datalink table R e
> Configure to Plot Table on Datalink load and Auto-Invoke B8 2 %6 8k Pe
[> Set up pIOt tO taste Frame ééansition |/Subsets |/F0rm| _
. . . . . Legend Tahle:|0: Downloaded |v| —
— clicking on point in plot displays spectrum ft;J::LsTS | wavetonge Bioole
(works best with TOPCAT v4.8-6 or later) e =l
Position: Count: 343/ 343
W
12/14
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Example: XP Sampled Spectra via DatalLink

Plane Plet (3) = O X

View XP Sampled spectra for points in a plot of interest ) &)%) ¢ [#A 0 aE s @)

%5 Query gaia_source table to plot HR diagram:

SELECT designation, source_id, ra, dec, parallax, bp_rp, phot_g mean mag,
phot_g mean_mag+5*loglO(parallax/100) AS mag g

FROM gaiadr3.gaia_source o -

WHERE parallax > 10 A TR

AND parallax_over_error > 10 X

AND phot_bp_mean_flux_over_error > 10

AND phot_rp_mean_flux_over_error > 10

AND astrometric excess noise < 1 1s
- - Plane Plot (Downloaded) — m] >

AND has_xp_sampled = 'true'

o | Window Layers Subsets Plot Export Help
> Select on has_xp_sampled to ensure spectra are available ; a7 e | e A0 |8 (@)X
> Must SELECT designation (or sometimes source_id) l% 218
to link rows with Datalink :gend It g
L Axes Ax1| £
57 Set up Activation Action E i;m ﬂ
> Select checkbox for Invoke Service —— = | ; V\
> Service Action is View DataLink Table e
> Select XP mean sampled spectra row of Datalink table T W enthren
> Configure to Plot Table on Datalink load and Auto-Invoke SRR EINE
> Set up plot to taste Drrame  {fPosition | Subsets [ Fom | -
.y . . . 2§ Legend | Table: |o: Downloaded I+] I
— clicking on point in plot displays spectrum Daes |k wavelongtn [=][<]
(works best with TOPCAT v4.8-6 or later) e | ¥ =l
l%(l]ion: Count: 343/ 343
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Example: XP Sampled Spectra as Arrays

i Get some White Dwarf spectra

SELECT source_id, bp_rp, phot_g mean mag+b*loglO(parallax/100) AS g _abs

FROM gaiadr3.gaia_source
WHERE parallax > 10 AND parallax_over_error > 10

AND phot _bp_mean flux_over_error > 10 AND phot_rp mean_flux_over_error > 10
AND astrometric excess noise < 1

AND has_xp_sampled = 'true'

AND bp_rp BETWEEN -0.63 AND 1.21

AND phot_g mean_mag+b*loglO(parallax/100) BETWEEN 7.4 AND 15.5

stilts arrayjoin in=wd_hrd.fits icmd=progress out=wd_spectra.fits \
atable='"https://gea.esac.esa.int/data-server/data?RETRIEVAL_TYPE=XP_SAMPLED&RELEASE=Gaia+DR3&ID="+source_id'

2| View them using the XYArray plot

e Use array functions to normalise them

e |f X Values are blank, array index is used instead

e Plot mean spectra etc using StatLine/StatMark form

e Linked views using subsets

e To highlight activated row, use Activated subset

e To select single/multiple rows from plot, use Handles layer

(most of these features require recent versions)
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Example: XP Sampled Spectra as Arrayﬂindow Layers Subsets Plot Export Help @| |‘|x‘

8] 7] ¢| |4 6] B

8

b

i Get some White Dwarf spectra

10
SELECT source_id, bp_rp, phot_g mean mag+b*loglO(parallax/100) AS g _abs

FROM gaiadr3.gaia_source
WHERE parallax > 10 AND parallax_over_error > 10
AND phot _bp_mean flux_over_error > 10 AND phot_rp mean_flux_over_error > 10
AND astrometric excess noise < 1
AND has_xp_sampled = 'true'
AND bp_rp BETWEEN -0.63 AND 1.21 04 02 0 02 0.4 06 08 10

bp rp / mag
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e To highlight activated row, use Activated subset

e To select single/multiple rows from plot, use Handles layer
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Summary

TOPCAT's a good tool for working with Gaia DR3 data

e getting hold of it
e exploring it, analysing it

e comparing it to other data

Gaia DR3 is a fantastic data set to work with

Lots of features of both | didn't show here!

e Comprehensive HTML / PDF user manual
Help for Window button on every window

e Email support:

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

Acknowledgement: 2005ASPC..347...29T

Enjoy Gaia DR3!

http://www.starlink.ac.uk/topcat/

— Downloads

— Documentation

— | Tutorials (including extended version of this one)



http://www.starlink.ac.uk/topcat/
http://www.starlink.ac.uk/topcat/sun253/
http://www.starlink.ac.uk/topcat/sun253.pdf
http://adsabs.harvard.edu/abs/2005ASPC..347...29T

