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Introduction: The European Space Astronomy Centre s
(ESAC) {-esa

» ESAC is the ESA centre that hosts the
Science Operations Centre (SOC) for ESA’s

astronomy, heliospheric and planetary
missions

» Other Activities:
= Science Archives N ST R, R

e Tracking of satellites

Located in Villanueva de la Canada,

close to Madrid (Spain).

Since June 2009, ESAC is formally a
new ESA Establishment.

European Space Agency



Introduction: The ESAC Science Archives

http://archives.esac.esa.int

» Different missions:
e Astronomy, Planetary, Solar System, ...
» Different types of data:

e Raw data, calibrated processed data,
high level data products, ...

» Different Users:
e Scientific Community (public access)

e Pl team and observers (controlled
access)

e Science Operations Team (privileged
access)

» Common Architecture and Look and Feel:
e Better corporate image for ESA
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Introduction: The ESAC Science Archives

http://archives.esac.esa.int

» Archives have gone through 3 generations of updates:

e 1St Gen (1998): Small apps (Java applets; Web couldn’t support user reqgs).

235 bows ] j

(oo ss e ot 3]

] Prosuces Ll

—lmum_'_w_nzu.m 2006-05-12T0L: 13 46,80 Z006-85-12T01: 3453290 ]
Aopy — —— =
5 VECY/¥=IPICAY-3-301R-¥1.0 VENDS DOPRESS SICT/VENUS 3PICAV 3 SOIR V1.0
I 7 |SPICAY S0LAR GCCULTATION IN THE INTRARED - SPICAY-30IR
Exsmra e M e — = | 00605KZ VOO TRT.TAD  2006-05-12T0L12E146.00 2006-03-12T0L: |
OL128201 M3L Core O0RAZRI. 008 +ALELIAL 07 26 arese s | —r— — — —
| lotoo 2000-06-20 0616:12.0 2000-06-35 09SOAZ.0 4G Micharl eceom i _|[fRevor-meanssmui  vows Boness SerAS S 3 SR VL0
= E—;“L_T_I SEL SESCL) OS2 SEBIL) pipme  |SPICAY SOLAR GCCULTATION IN THE INVRARED  SFICAV-0IR
s e oulixien st Sowpe ot BulertisPRU-ACTIIE GALUEY Wi Csstperihid - Sucliiglmnsl - AT R e AN - = |
. _|[PRETI-ANIE- ST YRS CORES RTTON SVIRAY 3 S
Ty — DLIZTAN ML DOBAZNAI. 002 +ALEIS 46,07 26 arcees aaien SPICAY. SOLAR SCCULTATION IN THE INFRARED  SPICAV-S0IR
: o -06-23 0 I000-06-33 20356300 AGLE  Michael Uwtzan [~
e o | e s b B e K ok | soesoszs moy_eo1_sanm. 15,00 00
—men |t | ey grriL) osi Fr(L) BOS: FTIL) BOSL SERCL) MR SESIL)
ey Gadaciey el Soougs.of Dulectin (N LETTUE GALACK. (Yarax e cee S huliLis: Suin _| [FEC-T/NSVICAY-3.5008-¥1.0 VDN DURISS SKY/TENUS SYICAY 3 SOR ¥1.0
- T [SFECAY SOLAR SCCULTATION IN THE INFMBEL  SRICAV-SOIR | =
M = ) et
138 Souom 01120601 WAL Cope OORAZNAD. 008 +ALEIS 46,07 D6 amcees Gasen 20060526_M01_CO1_166.3% 2006-04-26T001 39:15.00 006-04-26T01141: 45,00 5 =,
0193 2000-12.20 00101350 0001328 (343230 L350 Micheel Watson e parch Camire: DORAIMAL I3 +411807 5 (12000) j——
XM FTGL) MDSD FRCL) MOSZ FEGL) BOSL SES|L) 082 SESCL) O BUS) 08 VML) WX MR = o = J
Galuxias wod Grnps of Galaxies  MON-ACTIVE GALLY Guest Obmscwer Public Tats 4 - e — 1 I
ak LUSEL OB, 408 13416000, 5. 33acenee
e e ———— — etla ressluzion wavelesgth fage Serestirically Validarea
ATRETISL BUGERNS. e HANLY WV EREE e ] | s s 1 12-50.99 40.61-62, 26 §7.13¢% LINER-type Active Salary Buct® fao.v, S84t |
0265 3001-04-29 03116:08.0  00L-CH-29 O4:LIS6.0  L0ALL  Beiwk Mesen s = Wt [y [+] e zeomxt - | | Teen ¥,4, T R T g R
{frosy swsc1) pesz smainy on v e . — T
Whate twart Binaries. emren Srait WN-ASTIVE GALKYY Giese Chserver Rubliz Dana v [ e e e | e 1 | vs-pec-as
Seremtatically Validarea .
I — — S— 5900 N 19250 € [T £ ! i
oLtarTol0] MaLCaze OCNAIMGI.003 ALE18 46 0% 24 apeses s IR Erpe Sccive Sasey MUY Sy SUESCH et
e i e e 6100708 IONEFPELE M33A  1597-123-35 32:30:57.F 6066 wec Cusiny Ragon ||
TR FFil} WD31 FFCR) MOSZ FRL) RESL SES(L) RGIE SES(1) O UVAZ(: OF UVNZ(H) 51 Cazar FETIE O0hASwdd, 408 +41414/68.9° 1. 4daresec =]
EELEL ase QoMo zDate o0 mules-gileee praa Seremratically Validared
170, 0m LIMIR-type Active Gadecy Bacitfa.v, 39°w3Lt |
DLLISTOTHL MBL fare D0BANAY.008 +ALELIAE 07 24 arese (lameans mnoas e ms aseT-mi-a isiidiset 2416 sy Ao |
0IL J003-DA-06 LGiWA0.0  F003-GL-06 3TSISSTO 4RT Micheel Watean .
DBl fEe(L) ROST aPS|L) 08 TVULLL) N CANSA O0BATRA. 303 +A1416'09.2° L. Tlatesee
oF apesneal with camera Sctemtitically Validared

6,70 5.05-0.35 10,00-12. 04 LINIR-Type Active Galaxy Bucl® £.0.w, 96 96"
||armoine)  MMOERE 3L RN L9ST-0L-37 00509 44 sec Guvaring gt |

mat A COhAZRAd, 308 T

T apeczend with caaern icaly Validaced
600 5.41-6.50 10.00=12. 083 LIKER-type Active Galaxy Buci? f.0.¥, 96°xM"
AYTONTY  MREEE WML WA 1997-00-24 1886 568 ser  Gussny hage |

m [T AP RP— |
oVF apesron e — Sciemcatically Validurad B
670 5.08-0.95 B.88-1. 80 LENER-type Aerive Saloey Buct?)foo.v. S6-rbes
40001018 MRIEE MM N 1996-12-20 22:3nias.t 70

s

Archival Science | Deborah Baines | ESO | 11th Oct 2013 | Pag. 7/25 European Space Agency



Introduction: The ESAC Science Archives

http://archives.esac.esa.int

» Archives have gone through 3 generations of updates:
e 1St Gen (1998): Small apps (Java applets; Web couldn’t support user reqgs).
e 27d Gen (2006): Desktop application (Java webstart; User friendly Ul).
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Introduction: The ESAC Science Archives

http://archives.esac.esa.int

» Archives have gone through 3 generations of updates:
e 1st Gen (1998): Small apps (Java applets; Web couldn’t support user reqgs).
e 27d Gen (2006): Desktop application (Java webstart; User friendly Ul).
e 3" Gen (2013): Web-based (Google Web Toolkit; User friendly; tablets & mobiles).

e An ESA Multi-Mission Archive interface is also in development

XMM-Newton Science Archive
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Introduction: The ESAC Science Archives
http://archives.esac.esa.int

+ EUROPEAN SPACE AGENCY — ABOUT ESAC _-) EUROPEAN SPACE AGENCY &' | ABOUT ESAC + EUROPEAN SPACE AGENCY of  ABOUT ESAC SCIENCE ARCHIVES

Planck
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+ Soho Science Archive This system allows SOHO users o have + Cluster Science Archve
This system allows PLA users to have direct access to + Mission Home + Missan Home This system allows Cluster users to have direct access bo the contents of the Cluster Sclance

without inveking the SSA user interface
. Mission overview + Missan Gverview Archive (CSA) without Invoking the CS4 user Interface java application. Instead, an HTTP
Interface Is prayided.

without invoking the PLA user Interface java application.

The system may be used, for instance, to retrieve data fi . Space invideos The system may be used, for instance, t + Space Scence - Cluster

+ Space inimages + Multimedia Gallery
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« LASCO C2 use the archive in collaboration with otht several practical exampleas that may be
- LASCO C3 to extrac scientific results. reproduced or adapted to the Individual
needs.

Should you find any problem, please cor
Other Solar Archives
Should you find any pratlem, please oo

Us.

« Ulysses Final Archive

+ Cluster Final Archive

omecrwitius B T &0 B8

CONNECT WITH US § ﬁnﬁ‘ v m g

omecrwrius B D W @ TF FOLLOW ESASCIENCE |

» Archives can also be directly accessed without launching the User Interface: Archive
Inter-Operability (A1O). Complementary way to access content via http access, and
batch scripts can be run.
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Ultraviolet Data in the ESAC Astronomical

Science Archives

XMM-Newton Science Archive:
» Optical/UV Monitor telescope (170 — 650 nm, 6 broad band filters, 3 in UV)
» OM Source catalogue.

XMM-Newton Science Archive
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Ultraviolet Data in the ESAC Astronomical

Science Archives

XMM-Newton Science Archive:
» Optical/UV Monitor telescope (170 — 650 nm, 6 broad band filters, 3 in UV)
» OM Source catalogue.

ESA Hubble Science Archive:

» Moved to ESAC in June 2012 due to the closure of the Space Telescope European
Coordinating Facility (ST-ECF), where the archive was previously located.

» 9 instruments in UV range:

Active: ACS (Advanced Camera for Surveys, —120 to 1000 nm)

COS (Cosmic Origins Spectrograph, —115 to 320 nm)

STIS (Space Telescope Imaging Spectrograph, —115 to 1000 nm)

WFC3 (Wide Field Camera 3, —200 to 1700 nm)

Legacy: FOC (Faint Object Camera, —120 to 550 nm)

FOS (Faint Object Spectrograph, —115 to 850 nm)

GHRS (Goddard High Resolution Spectrograph, —105 to 300 nm)

WFPC & WFPC2 (Wide Field Planetary Cameras 1 & 2, —115 to 1000 nm)
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ESAC Astronomical Science Archives Data

Other wavelengths:

» Planck Legacy Archive (Microwaves, 30 to 857 GHz; Includes Sky maps, catalogues,
cosmology products)

» Herschel Science Archive (Far-IR & Sub-mm, 55 to 672 um; Includes images,
photometry, spectra and catalogues)

» 1SO Data Archive (IR, 2.5 to 240 um; Includes images, photometry, spectra and
catalogues)

» ESA Hubble Science Archive (UV, Optical and near-IR, 105 to 2500 nm; Includes
iImages, spectra, astrometric and photometric data)

» XMM-Newton Science Archive (X-ray, 0.15 to 15 keV; Includes images, spectra, light
curves and catalogues)

» EXOSAT Science Archive (X-ray, 0.05 to 50 keV; Includes images, spectra, light
curves and Slew Survey catalogue)

» INTEGRAL Science Data Archive (Gamma-ray & X-ray, 15 keV to 10 MeV; Includes
iImages, spectra, light curves and catalogues. Source monitoring in the X-ray, 3-35 keV,
and optical V-band, 550 nm).
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The Virtual Observatory

http://www.ivoa.net

» The Virtual Observatory (VO) is the vision that astronomical datasets and
other resources should work as a seamless whole.

» Requires everyone to speak the same language:

VO standards and protocols defined and adopted within the IVOA
(International Virtual Observatory Alliance)

Many projects and data centres worldwide are working towards this goal.

The VO allows astronomers to interrogate multiple data centres in a seamless
and transparent way and to utilise astronomical data.

Provides analysis and visualization tools within that system.
Provides access to science ready data.

Gives data centres a standard framework for publishing and delivering services
using their data.

> Ultimate Goal: Aid the work of astronomers and foster new science
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Ultraviolet Data In the VO

» Images:
» Extreme Ultraviolet Explorer (Heasarc)
» GALEX (STScl, Heasarc & MAST)
» HST (MAST & ST-ECF -> ESAC)
» Ultraviolet Imaging Telescope (UIT) on ASTRO-1 mission (MAST)
» XMM-Newton OM (ESAC & MAST) ...... (—100 services covering all wavelengths)
» Spectra:
» Extreme Ultraviolet Explorer Merged Spectra (STScl)
Far Ultraviolet Spectroscopic Explorer (STScl & Obs Paris)
Galaxy Evolution Explorer (STScl)
HST STIS, FOS & GHRS (STScl & ST-ECF -> ESAC)
Hopkins Ultraviolet Telescope (STScl)
IUE, highly processed, newly extracted (INES) (STScl & CAB)
» ESO Spectrum service: incs UVES (ESO) ...... (—55 services covering all As).

YV V V V V

» Catalogues:
» Source catalogues: GALEX-DR5 AIS & MIS, EUVE, UIT, XMMOMSUSS, Hubble Deep Field ...
» Observation logs: HST, IUE, FUSE, HUT, EUVE, XMM-Newton ...
» Over 230 covering all wavelengths (not including VizieR). Including VizieR -> 11500+ !
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How to access all this data

In the ESAC Science Archives:
http://archives.esac.esa.int

» XSA: http://archives.esac.esa.int/xsa

» HST: http://archives.esac.esa.int/hst

ESA Hubble Science Archive (R

@=esa

Acknowledgement

=

—

/?/

¢

A classical search interface is available here. The HLA grism data is also available from a dedicated search interface.

Query form New

‘Archlve MHST MHLA M HLSP

HST@ESAC Webpages Additional Queries Contact ESACSCADC/STScI

Query help

H Type M science frames only H Availability @ public products only H Members @ hidden

One-line query |
Constraints entered into this one-line query field are combined with those entered into the form interface below. Keywords can be dragged&dropped from below.

Position Energy Time Observation Instrument
=l Target (SIMBAD name) * Wavelength or band * Observation date Data type Instrument

[l » Bandwidth }| Exposure time :\:F’lr:}
¥ Target (HST name) ¥| Filter/Grism/Prism ¥ Time start ¥/ PI name cos
*| Target description Oi ical element ire *| Time end *| Proposal ID aﬁcz
¥ File upload ¥ Proposal title NICMOS
* RA Dec ¥ Spectral resolution } Release date STIS
¥ Galactic coordinates ¥ Spectral resolving power ¥ Dataset name :?é.}
¥ Ecliptic coordinates ¥ Science extension FOC
¥l Search box * Number of members EES
[o0:10:00 ¥ Detector
¥| Spatial resolution ¥/ Photon mode
[ Moving objects only
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How to access all this data

In the ESAC Science Archives:
http://archives.esac.esa.int

File Edit View Operations Plastic SAMP Help

> XSA: http://archives.esac.esa.int/xsa|| = |&|@ |2 || x| X |3 ]« |a | |[H

. . Cen il Log Ta WR140 Ra 5116567013 Dec 3.854522278 Size 0.1 ( query )
» HST: http://archives.esac.esa.int/hst (=@ o — :
Flux Unit a0t VOSpec Spectral Analysis Tool
[E" - a ! T T T T = T T T T
In the VO: Redshift [g50 ] (] 511:?
De-reddening ] E a
> Aladin — interactive software sky i B
= S1e-03} .
atlas to visualise images and vwienr O Zreod R
- - 1e-05
superimpose catalogues. Graphic Mode
o )™ ]
> TOPCAT — interactive graphical :[j[:j; e e e
viewer and editor for tabular data. (¥ — P T .
. E a : %i 0 : ES o!L@i ‘ﬂf [5] x Elléx Eﬂx % J’lh* E’/r;

b Spectra List
I = I > D INES: The IUE Newly Extracted Spectra
ana ySIS too L] v D Far Ultraviclet Spectroscoplc Explorer

E q303010200000nvo4ttagfcal, HD193793 b {
] 9303010100000nvo4ttagfeal, HD193793 E

» VOSpec — Multi-wavelength spectral i e E

» All other tools: e.g. IRAF etc. vee )l
see IVOA and Euro-VO web pages. CTV) e e )/
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How to access all this data

Home Astronomers

INTERNATIONAL VIRTUAL
OBSERVATORY ALLIANCE

VO Applications for Astronomers

Home The EURD-WO cument project. EuroWiO-CoSADNE  Fastprojects:  VOTECH  EunVO-0CA  EuroVDuVon  EuncWieICE

Scierce

= Software
- Scientiic Tutorials

[ FeS——

Software

WAD Data Discewary Toel

IRAF, EADIMEGD D9

e
Q

L)

o

In this section, scientists can find available VO-compatible applications for their immediate use to do science
The level of maturity of the applications depends on a high degree on the level of maturity of the corresponding
IO protocols and standards.. As a consequence of the flexibility of the standards, several of the applications
might overlap in functionality. The IVOA does not manage or guaraniee these serviceshools.

TOPCAT, WOConver, STILTS
Fiker curves:

VOServices, Filter Profile
Service

- Sientitc Papars AppliecationsServices [alsraberical) ApplieationsServices [y fosetion)
= Science Advisary Commimee
Applications Functionality VO-compliant Tools & Services
« EuroVi0 Mailing List Al @ Siareh faf Mg il Diccvary Tool, TOPCAT (in alphabetical order) Search for Images: DS9: Image visualiasation
- Educafion Aladin Aladin, Datascope, SkyView, GOSSIP: SED fitting
e AppLauncher VODesktop, Data Discovery Tool || virgo: Search for Images and
Dta Genines AstraSial SRV ET Cross Comparison Tool Search for Spectra: Spectra
- VO "Publshing nte the W' ) CDS Xmatch Service Aladin, Datascope, SPLAT, IRAF: Image Reduction &
COE Crosi-Hatch Sirvice g Search for CarsloguasTasl Data Discovery Tool Specview, VOServices, VOSpec, || analysis
Technical oo TORGAT Ve Har Filter Profile Service Data Discoverny faol World Wide Telescope
- [VOA Standards Wi Iris Search for Catlogues: Gaia- Graphical Astronomy and
Aladin, Datascope, TOPCAT, Image Analysis
— Imige Visuslisation: Alui Montage VODeskiop, Data Discovery Tool || qima
Qutet Search for Time Series Data: TESELA
Rharwes Seeste CatslogualTabie Visualisation: TOFCAT, VOF SkyView Time Series Search Toal b
seleste Specview VizieR
seles s
Aoout Culslegue Cross-matehing: Alade, COS Cross-Math SPLAT Image visualisation: Browse the Regisiries
- Canfacts S kv - Sersice, TOPCAT/STI Comparison Too TAPHandle Aladin, SkyView RSS Feed of New & Updated
il TAPsh Specira visualisation: Services in the VO
- Farrers Seattar, 33 plots and hstograms: TORCAT, WOFL, Vel TESELA SPLAT, Specview, WOServices, AppLauncher
- Galendar SIMBAD ‘@ Time Series Search Tool VOSpec EURO-VO Registry
- Helpdoak [ —— TOPCATISTILTS Catalogues visualisation: NVO Registry
e ViSO Aladin, TOPCAT, VCPlot or use VODesktop
- EC support " - 3
St Caversge Maps: facin VOConvert Cross-correlation: Manuals, Tutorials, How-fos.
« Acknowiedging - VODeskiop :\ad‘m‘. SSTILTS.TDECAT. CDSs ADQL & TAP Tutorial
- match Service, Cross
- Admin ACATISTILTA) - o .
* Tabile formal corvamion: TOPCATIETILTE VO Conmw VOPlot Canparioon Toel };\a(hné.lssr manua_: e ‘
v ross Comparisan Tool Tutarial
) i Scaer, 3D plots and ;
ember of TAPHaRdls - BEDa: iris, VOSA, VDSper VOSA hisiograms: (video)
i VOSED TOPCAT VOPlat Datascope how to
VOServices (Footprint, Stafistics: Data Discovery Tool Tutarial PDF
TERCATIETLTS Spectrum, Filters, ...} VOStat (“f'dew
VOSpec Footprin Service: Iris How-to (video)
WCSFixer Aladin, VOServices Montage help
VAD Croas-Con ‘Oeher VO Complisnt Tooks: Table format conversion: SkyView documentation

Specview examples
SPLAT documentation
STILTS documentation
TOPCAT documentation

SED buikding: VislVO how to
WAS Tira Baries Search Tosl (=) ) WVOSA, VOSED, VOSpec, Iris VOSpec User manual
A Fixing WCS:
Aladin, WCSFixer
Vi _"'ﬂ Query Databases
: Seleste, TOPCAT, TAPHandle,
WickeR

o

http://www.euro-vo.org/?qg=science/software
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Interoperable Tools

» Simple Application Messaging Protocol (SAMP):

XMM-Newton Science Archive

. Signin
POStcard PrEViEW H Save/Open as Send Image to  |¥ |

- Aladin
) Results #1 n PO1 3654030 1 PNSO0SIMAGE_BOGD.FIT

I L L i L i dsg
[4 0] OBSERVATIONS (1 i p R PUBLICATIONS (9)

| (%) Send table to ‘;90

- ible as ‘
. 421 —_—

Dhvearer
i enaten [ owaen |
R R R

20n-11 08T 07
Exposisiu: 2002-11-04 07:15:55 23407

[ 1001750781 1600 se

2002-11-04 07:15:56 23409

2002-11-04 07:16:28

2002-11-04 07:23:32 23913

2002-11-04 07:23:32

A7TRE .
11%05= 40

Displaying 1-5 of 5
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Interoperable Tools

» Simple Application Messaging Protocol (SAMP):

% signin

Posicard Preview | SaveOpen s 7 sendimageto | oF @

HAlT o v

ann

. vospec

File Edit View Operations Plastic SAMP Help

= [ az T T =
B—Igﬂ.“.‘h@i}(\q ﬂ—@]!_
Aoy Target  WR 140 Ra 116567013 Dec 1854522278 Size 0.1 ( query )
I
Fluz Unit VOSpec Spectral Analysis Tool
N ™ " A
'\_,_.)‘\—/—v-v;

Redshift 555
De-reddening

2V oo |

Y-asis error

X-axis error

Graphic Mode

| RSN

= o o Iy

Archival Sezmea ioses

Aladin File Edit Image Catalog Overlay Tool View Interop Help B (
8ne6 Aladin v7.5
& HO@® Loaton x Frame [ ICRs &)
p
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st
diaw
A
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o zoom — i +
Frame: ICRS,
+30
+180
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90
del
00:42:44.33 +41.16:07.5
2,588 x 2.544°
& W]
arid ol o3t a o
{c) 2012 UDS/CNRS - by COS - Distributed under GNU GPL 3 Dsel f0src 27fps  134Mb OB |

TOPCAT File
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Graphics Joins W

indows VOV Interop Help
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|aloBh Gl e z|mE e e
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GALE:

3: Crab-UIT-5d
4: Crab-EUV-5d

2: M31-XMMOMSUS5-60m

Location:

Current Table Properties-

Label:

M31-CALEXLOG-6m
: M31-GALEXLOG-6m

—
Name: coneCet.pl7table=galexlog&RA=10.6847083&DEC=41.26875&SR=0.1
Rows: 2
Columns: 9
Sort Order: 41 v ]
Row Subset: | All |5 |i
v
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VizieR catalogues in the VO

TOPCAT File Views Graphics Joins Windows VO Interop Help

| alBy B & e | W

@eER %W » 0e

rTable List 1 O00 TOPCAT(1): Table Parameters j
1: ]_MNRAS_313_641_table2 ‘ +| i ‘ | X |
2:) MMNRAS 313 641 tabled4 | ' '
3:)_MNRAS 313_641 _tableg | Table Parameters for 1: ) MNRAS_313_641 table2
MName Value Description -
Name JIMNRAS/313/641/table2 Table name i IE
Column Count 8 Number of columns '
Row Count 777 Number of rows Table Browser for 1: | MNRAS_313_641_table2
Description Detected UV sources
votable-version  1.97 (28-Nov-2012) recno [BBWZO... RAJZ000 DEJ2000 UVmag e_UVmag FAUST n_FAUST
-ref T T 1 1 FC1 12 47 36 -37 23 22 11.85 0.4 3466 5
—oull bl 2 2 FC2 125545 -371735 11.26 0.32 3574
que : : : 3 3 FC3 124022 -375152  7.99 0.17 3350
= ' @ . . - & ' f ‘ ’ 4 4 FC4 1256 32 -37 3928 11.75 0.29 3580
Table Columns for 1: ) MNRAS_313_641_table2 5 5 FCS 124154 -375332 10.07 .21 3378
[ 227124mM Visible | Name S Class |Umts  |Descripig | 6 6 FCE 124237 -375400 11.3 0.23 3392
0 ] Index 50 Long Table row 7 T FC7 130321 -374439 10.73 0.29 3654
1 [} recno §1 Integer Record ny 8 8 FC3 12 56 50 -375731 12.19 0.36 3584
2 ™  [eBW2000] $2 String . . Source na 9 9 FC9 125221 -380220 13.23 0.76 3538
i g angggg :i i:r!ﬂg LHT‘IS RDIQT BSt_CE 10 10 FC 10 125332 -380343 12.56 0.45 3548
. ] U\El’Jmag o n::tg m;g-s USC;;E'Q: 11 11 FC11 12 3803 -38 1509 11.5 0.33 3304
3 ¥ e_uvmag $6 Float mag rms uncej 12 12 FC12 124958 -381824 12.36 0.39 3510
De: 7. M FAUST 57 Short 7 FAUST il 13 FC13 124348 -382052 11.85 0.34 3410
8 ™ nFAUST S8 String Last digit sy 14 FC14 124821 -382230 11.4 0.25 3481
15 15 FC 15 123942 -382445 11.98 0.37 3333
16 16 FC 1k 13 04 38 -38B 23 54 9.39 0.19 3665
17 17 FC 17 12 3909 -38B 44 46 10.08 0.2 3317
[& -) 18 18 FC18 123451 -3849 43 10.33 0.23 3253
13 19 FC19 125941 -3842 32 B.81 0.17 3614
| 0 20 K20 124745 385116 10.49 0.2 3467
21 21 FC21 12 4527 -385125 11.19 0.24 3434
22 22 FC22 130035 -384438 12.24 0.28 3631
O m L 1™ AFinding Lis | 23 23 FC23 125801 -385504  7.48 0.16 3599
> If you have a catalogué®dr table insobsoetcany | 241 24 Fc24 124019 390242 13.07 0.83 3346 F
L h 25 25 FC 25 125154 -385824 13.58 0.92 3526 +
VizieR, it is also accessible via the VO. g
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OUTLINE

» Introduction to the ESAC Science Archives

» What UV data is available in the Astronomical ESAC Science Archives
» Introduction to the Virtual Observatory (VO)

» What UV data is available in the VO

» How to access all this data

» Archival Science and a few examples

» Summary
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Archival Science

-@sa

>

» Image from the HST 10,000
science publications press I General Observer (G0)

relea:_se in June 2011, HST SCience PUhIicﬂtiDnS I Archival (AR)
showing the number of B Both GO and AR

archival papers (AR) B Other
increasing whilst General 800 T - T PR 44" A
Observer (GO) papers are 700 | \ ' Ml

600 [
500 -
400
300
200
100 =

around the same number
from 1997 to 2010:

One reason for the surge ->
the telescope’s longevity.
Hubble has amassed almost
23 years of data, and
astronomers are finding new 0F
uses for the data. Projects ,3?3“ N??Jm@“’?] @“ﬁh @“ﬁ% h??ﬁqﬁ RS
not imagined when

observations were taken.

Number of Refereed Science Papers
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Archival Science

» What kind of science can you do with archival data
that you can't, for example, with a short-term
observing program?

Integral Flux >1TeV [Crab]

» Long-term variability of objects (XMM-Newton
science data from 2000 to present, HST science RIS A A AR N
data from 1990 to present, ...).

Ill_llll||||||||||l|l|l|1Illlllll
o

» Statistical and correlative studies: obtain data on
a large sample of the same types of sources.

» Multi-wavelength studies using archival data
from a number of missions, telescopes and
catalogues.

» Management of large archives for the discovery
of rare objects (particularly a VO example).

» Citizen science: e.g. Galaxy Zoo using SDSS
images and Hubble Space telescope images
(from the CANDELS survey) to classify galaxies.

> ..
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Archival Science Examples (HST) Qm cSa

Dust Absorption and the Ultraviolet Luminosity Density at z=3 as Calibrated by Local
Starburst Galaxies Meurer, G. R., Heckman, T. M. & Calzetti, D. (1999) ApJ, 521, 64

» Highly cited HST Archival science paper (over 490).

» Uses archival data from HST (UV fluxes), IUE (UV fluxes) i
and IRAS (FIR fluxes). R

» Paper refines a technique to measure the absorption-
corrected UV luminosity of starburst galaxies using rest-

frame UV guantities alone and apply it to Lyman-limit U F:: T g

dropouts at z=3 found in the Hubble Deep Field. &
> Method is based on an observed correlation between the ~© o[ -

ratio of far-IR (FIR) to UV fluxes with spectral slope B (a I

UV colour). i

» A fit to this relation allows the UV flux absorbed by dust G
and reprocessed to the FIR to be calculated, and the
dust-free UV luminosity to be determined.

» Summary: demonstrate the close correspondence
between local starbursts and high-z Lyman-limit
systems, and that there may be a mass-metallicity
relationship out to z=3.

Ratio of FIR to UV fluxes at
1600 A compared to UV
spectral slope B for UV-selected
starburst galaxies.
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Archival Science Examples (HST)

The Rest-Frame Extreme-Ultraviolet Spectral Properties of Quasi-Stellar Objects
Telfer, R. C. et.al. (2002) ApJ, 565, 773

>

>

Highly cited HST Archival science paper (over
320).

Use a sample of 332 HST spectra of 184 QSOs
with z > 0.33 to study the typical UV spectral
properties of QSOs.

Sample is twice as large as previous work with a
better spectral coverage in the extreme-UV.

The overall composite continuum can be described
by a power law, between 500 to 1200 A.

Summary: Find no evidence for evolution of a
power law index with redshift for either radio-loud
or radio-quiet QSOs.

Summary: Find marginal evidence for a trend
toward harder EUV spectra with increasing
luminosity for radio-loud QSOs.
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Archival Science Examples (XMM-Newton) Qm cSa

XMMOMSUSS — XMM-Newton Optical Monitor Serendipitous UV Source Survey Catalogue
Page, M. J. et.al. (2012) MNRAS, 426, 903

» Contains source detections from 2,417 XMM OM
observations in up to 3 broad band UV filters, between
February 2000 and March 2007.

» All data publicly available in the Archive since May 2007.

> Net sky area, 29 — 54 deg?, depending on UV filter.

» Content: filter-dependent source positions, magnitudes 5 _
and fluxes. Also profile diagnostics and variability o &
statistics.

» Contains 624,049 unique objects (753,578 UV source

detections above 3-sigma). More than 10% of sources
visited more than once using the same filter.

UvM2 — UVWA1

=]

» —1.0 arcsec positional accuracy of catalogue detections.

» Rich in early-type stars and star-forming galaxies out to ~3 = 0 -
z—~0.8 UVW2 — UVM2
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» There are currently 7 ESAC Astronomical Science Archives with data from
microwaves to gamma-rays.

» The ESAC Science archives hold UV data in the XMM-Newton Science Archive
and ESA Hubble Science Archive.

» Many of the large data centres have published UV data in the Virtual
Observatory, including HST, GALEX, FUSE, IUE, EUVE, XMM-Newton data ...

» VizieR catalogues are also available in the Virtual Observatory.
» The older the mission, the more important Archival data becomes.

» Archival data particularly good for studying long-term variability of objects,
large statistical and correlative studies, multi-wavelength studies, discovery of
rare objects, ...

» Very valuable science can (and is being) done with Archival data.
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Fhnciry Scknce Archive

Come and visit us...

The European Space Astronomy Centre (ESAC) hosts mast of ESA astronomy and planetary missions' archives. This currently includes:

http://archives.esac.esa.int

Herschel Science Archive

XMM-Mewton Science Archive

Herschel Mission

XMM-Mewton Mission

Research SCIEI"IC& Portal

Latest News

w 16th Sept 2013: The Herschel
Science Archive version 5.0 is
released! Highlights include
providing access to User Provided
Data Products (UPDPs).

T e e M| = ESA Hubble Szience Archive ~ HST Mission
FSA M Intztace
[T — P = Planck Legacy Archive — Planck Mission =23rd July 2013: The
TPohDamostEovesr XM M-Hewton Science Archive ve.0
® |50 Data Archive - 190 Mission is released| Highlights include a
0 ing dlata § R Mars Ex e e new web-based intrice and the
. ; " ~ (regrouping rom Rosetta, Mars Express, Venus Express, [T
= ESA's Planstary Science Archive Huygens, Smart-1 and Gictto for the time being) MMl mElcg e
LA vaets Iterace v = SOHO Science Archive _ SOHO Mission W 215t March 2013: The Planck
I Sckence Dt A five 2013 results are now available o
IZDA Web Interface: v = Ulysses Final Archive — Ulysses Mission the world-wide commu nity
IS0 Machine Irterface '
through the Planck Legacy
w = INTEGRAL Science Data Archive ~ INTEGRAL Mission i
Archive version 1.01
EXSA Wieh Iteiface v
M = EXOSAT Science Archive ~ EXOSAT Mission
pr— _ = 28h February 2013 The Ulysses
inal Archi ion 10 i
sy In the future Cluster, Gaia, BepiColombo, solar orbiter and Euclid will also have their archives located at ESAC zlr;:d'c e ErEEn 40
woEpec ¥ .
ELhil=T Within the Science Operations Department of ESA's Directorate of Science and Robotic Exploration, all these archives are designed, developed,
ey M maintained and operated by the Science Archives Team at ESAC, using commeon, maodular and flexible 3tier architecturs, where the data storage
is clearly separated from the data presentation. This ensures automatic operations & well & long-term maintainability and evolution. Through
e —1 easy-to-use graphical user interfaces or through powerful machine and Virtual Observatory interfaces, they provide instant access to ESA scientific
% mission data for the science operations centres st ESAC and to the scientific community worldwide.
— Observations from 190, XMM-Newton and Integral can alsa be seen from Google Sky downloading the following KML file.
mm N
Mk ths my Home Page: |
ook s page= h A
My Peronal L
Fopup 1y Portl ki +
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