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SPACE SCIENCE DATA CENTER

ASI - Italian Space Agency

The Space Science Data Center is a Research Infrastructure of the Italian Space Agency
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SSDC - Universe Observation

SSDC — UO management and organization involves
several Research Institutes:

ASI — Italian Space Agency
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INAF — National Institute for Astrophysics

INFN — National Institute for Nuclear Physics

Industries are involved for Information and
Communication Technology supports.




SSDC Scientific Expertise

At present, SSDC team involves around 40 people: scientists from ASI, INAF, INFN and
SW engineers from Telespazio & SERCO, experts in different fields.

cifective approach: Developers and Users belong to the same communities.



SSDC (ex-ASDC) has partecipated to the european data center census promoted by EuroVO Data Center
Alliance (DCA) to identify public european data center following or which will follow the VO standards.

Current activities:

Review of the VO access to the astronomical catalogs hosted within the SSDC services

GAIA TAP service integration

Update SSDC TAP service (new registration)

Recover Catalog VO interoperability with SAMP protocol

Activity to allow access to the Multi-Mission scientific data archives hosted at SSDC through the VO

o Development of MATISSE 2.0 and integration within VESPA for the planetary mission scientific archives

Future further developments

Study of a Space Weather portal in SSDC (ASPIS): assessment of applicable VO protocols

Earth Observation: assessment of applicable VO protocols



My contribution to SSDC (ex-ASDC): in some space missions in the past years on scientific standard data
processing and QL monitoring, together with scientific results presentation to the community. Main
involvement on High-Energy astrophysics but not only: mainly (chronologically) BeppoSAX, Swift and
AGILE; a recent contribution in CHEOPS, then contributions to Multi-Wavelength/Multi-Mission services.
In particular, for this presentation: BeppoSAX/WFC , Swift/UVOT archival DA and web services.

In the last years a contribution to the Open Universe (OU) activities in SSDC, to some services on the ASI
dedicated portal, mainly regarding Swift data.

Among all the possible application of VO protocols to SSDC tools and archives, | will show a few cases:

* Swift/UVOT (and XRT) imaging tools
*  BeppoSAX/WFC archives
e OU services for Swift surveys: HiPS



| may suppose that is not needed to descrive the NASA Swift space mission ....

SSDC hosts one of the three official archives

Home  About SSDC  News and Communication  Quick Look  Missions  Multimission Archive  Catalogs Tools Links  Bibliographic services

Helpdesk  Privacy n

ftalian site

U.K. site

Swift Home  About Swift ~ ASI HQ Swift Home  Swift Data Archive  Swift pointings  Swift Catalogs  Swift Quicklook Data  Swift Data Analysis
Swift Helpdesk GCN  ToO Request Form  Malindi ground station  Gallery

Swift is a MIDEX Gamma Ray Burst mission led by NASA with participation of Italy and the
UK. The Swift data are available to the scientific community through data centers in the
USA, Italy and the UK.

Italy contributes to the mission providing:

+ The XRT X-ray mirror
+ The Malindi ground station
+ XRT data reduction and analysis software

The ASI Science Data Center (ASDC) contributes to the mission providing:

An artist rendering of the Swift
Swift Data Archive Mirror satellite catching a Gamma-ray
o e XRT & OT data analysis Burst
Swift
XRT Burst Support (XBS) and Burst Advocate (BA) activity
XRT data simulator
XRT Helpdesk
XRT Data Analysis Software (XRTDAS) ® (Oct 28, 2015)
o release available harel Y




SSDC Science Gateway

The is the SSDC door to access all the hosted data archives.

=>TWO versions: 1) classic single archive query...



SSDC Science Gateway
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Also the ASI BeppoSAX mission with participation of the Netherlands space should not need
introduction.... SSDC is the official mission data center.
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Contents

Welcome to the BeppoSAX Mission
Home Page

The X-ray astronomy satellite BeppoSAX (Satellite per Astronomia X, "Beppo"” in honor of Giuseppe Occhia a project of the Italian
Space Agency (ASI) with participation of the Netherlands Agency for Aerospace Programs (NIVR). The main scientific characteristic of the
BeppoSAX mission is the wide spectral coverage, ranging from 0.1 to over 200 keV. BeppoSAX has been developed with the support of a

nstitutes in Italy and in The Netherlands and of the Space Science Department of ESA (S5SD). A collaboration with the Max
Planck Institute for Extraterrestrial Physics also exists for X-ray mirror testing and the calibration of the concentrator/spectrometer
system. Prime contractors for space and ground segments are Alenia Spazio and Telespazio respectively.

As of March 2002 about 1500 BeppoSAX scientific publications have appeared in the literature. A comparison of the BeppoSAX
publication rate h that of other astronomy satellites is available here.

New ->BeppoSAX LECS and MECS coordinates estimation has improved significantly. See the BeppoSAX latest news for details

Versi liana

more...
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The SSDC is a facility managed by the Italian Space Agency, ASI
If your research benefits from the use of SSDC, we would appreciate the following acknowledgement in your paper
"Part of this work is based on archival data, software or online services provided by the Space Science Data Center - ASL"
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A Service of the ASI Space Science Data Center

introduct

Observation ID: 9000044500
9W|de Start Date: Sun Jul 26 1998

Target: 9000044500 ort by RA; max lines retrieved: 5000 (on BROWSE
PI: Public data

Available results and data products

Instrument Duration Ra Dec (J2000.0) Results archive access
WFEC1 8484.08 14360044240 No Source Detected

@ Latest New 8477.0
< Documente
# BeppoSAX
< Mission Out
# SDC Overv
< 5DC locatic
< Software 5
Dist. from searched

@ Approved T 1 ngle Target Name position
5 Obs & Time

< Catalogue |

@ NFI Arc | E] E]
@ WrC A?\v :

@ GREBM Arch
@ Data Simuk

< Selected Re
« BeppoSAX
Publications

« BeppoSAX

< Tools
< ASIlinks an

Reconstructed Sky 2-8 KeV.
Click to expand

e ] y the pace Agency, A
If your research benefits from the use of SSDC, we would appreciate the following acknowledgement in your paper
"Part of this work is based on archival data, software or online services provided by the Space Science Data Center - ASL"




Also the SSDC-BeppoSAX WFC Interactive Archive

A Service of the ASI Space Science Data Center

introduct

Observation ID: 9000044500
9W|de Start Date: Sun Jul 26 1998

Target: 9000044500 ort by RA; max lines retrieved: 5000 (on BROWSE
PI: Public data

Instrument Duration Ra Dec (J2000.0)
WFEC1 8484.08 14 36.004424.0

@ Latest New 8477.0
< Documente
# BeppoSAX
< Mission Out
# SDC Overv
< 5DC locatic
< Software 5
Dist. from searched

@ Approved T 1 ngle Target Name position
5 Obs & Time

< Catalogue |

@ NFI Arc | E] E]
@ WrC A?\v :

@ GREBM Arch
@ Data Simuk

< Selected Re
« BeppoSAX
Publications

« BeppoSAX

< Tools
< ASIlinks an

Reconstructed Sky 2-8 KeV.
Click to expand

e ] y the pace Agency, A
If your research benefits from the use of SSDC, we would appreciate the following acknowledgement in your paper
"Part of this work is based on archival data, software or online services provided by the Space Science Data Center - ASL"




SSDC-BeppoSAX WFC Interactive Archive
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SSDC Science Gateway

The is the SSDC door to access all the hosted data archives:

=>TWO versions: 2) parallel queries!
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SSDC Science Gateway: UVOT imaging tool
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SSDC Science Gateway: XRT imaging tool



SSDC Swift archive

Interactive session???

VOObs.it 16 July 2021



SSDC Science Gateway: many other tools...

many other tools, in particular other imaging ones...
- On data from various older (BeppoSAX/NFI, Einstein..) or newer (NuSTAR)
X-ray telescopes;
- On Herschel data;
- On AGILE & Fermi gamma-ray data: various tools, also on time domain;




The is the SSDC door to access all the hosted data archives.

=>TWO versions: single or multiple parallel archive queries...

e Archive for Space Science
=t Astrophysics/Cosmology

Multimission Archive | Cataloy
All Missions (MMIAZ2.0)
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AGILE-LV3

AGILE-LV3 (restricted area)
AMS5-02
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_ Multi-Mission
Matisse-Rosetta Interactive Archive

NUSTAR Nustar Master
PAMELA | _Coorinana_|
ROSAT [ Perameter |
SWIFT

BEGE



SSDC MMIA data publication in VO

MMIA update to allow data access through the VO:

* easily access main resident products through the VO?

* and what about real-time DA tools producing further data products?
» different approach: integrate VO tools in our web DA tools??

Further possible developments

* Upgrade of other SSDC main tools, for instance the SED-Builder tool (a link within
Imaging tools has been shown: an independent application using data in a unique
SEDs DB server)



An example of advanced application: the SED-Builder

SED (t) Login is needed to see VO-tools

Version 40  Tutorial Feedback

SED® Builder e

A tool to build and handle spectral energy distributions and multifrequency light curves

Single Source

Search by Name

Enter object name - ¥ssDC [1SIMBAD [INED

Search by Coordinates ——— :
SCL A SO T

-«

Coordinate system:  Equatorial (J2000) |~

Coordinates: RA, Dec (degrees or hh mm ss.s, dd mm ss.s

Explore Data Build SED




An example of advanced application: the SED-Builder

SED (t) Login is needed to see VO-tools

CRAB Ra=83.63298 deg Dec=22.01443 deg (NH=3.3E21 cm*-2) {§LoadData show Datz

Save

Bibliographic search

Redshift: “# 0.0 Frame: | Observed =

X Axis: Frequency (Hz) o Y Axis: | nuFnu (erg/em2/s) |
Plot Type: | Default |

Update Plot

Input Data Time Filtering | Energy Filtering Models Fit Functions Templates

Instr Sensitivity Plot options Existing SEDs Export VO Tools

-11

VO Tools like TOPCAT can be used to handle SED data in the time domain.

‘Warning: Data points
artificially

TOPCAT 7] Launch ©

Broadcast Type: | Multi Frequency Light Curves |
Band: LogVpmin  LOGVymay  Label
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9.6 9.7
17.13 17.39
2338 23.39
147 14.8

Creation da un-2018 14:40:13(UTC)
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Log frequency v (Hz) egister




An example of advanced application: the SED-Builder

SED (t)

CRAB Ra=83.63298 deg Dec=22.01443 deg (NH=3.3E21 cm*-2)

—_
-
[}
<
@
]
I -
<
£
=]
o
P
o -
—
—
>
=
=
>
I~
[=]
|

Minor VO tools application: through SAMP
Future upgrade under development:
VO SIAP accessibility?

i + =

Creation date: 25-Jun-2018 14:40:13(UTC)

16 17 18 19 20 21

Log frequency v (Hz)

Login is needed to see VO-tools

(] Load Data Show Data

Save

Bibliographic search

Redshift: “# 0.0 Frame: | Observed =

X Axis: Frequency (Hz) o Y Axis: | nuFnu (erg/em2/s) |
Plot Type: | Default |

Update Plot

Input Data Time Filtering | Energy Filtering Models Fit Functions

Instr Sensitivity Plot options Existing SEDs Export VO Tools

VO Tools like TOPCAT can be used to handle SED data in the time domain.
‘Warning: Data points for which an observation date is not available are
artificially associated {0 tye5,=2000.0 equivalent to tyyp=51544.0
TOPCAT 7] Launch ©
Broadcast Type: | Multi Frequency Light Curves |
Band: Logvmin  LOGVmay  Label
5 GHz 4 9.6 9.7
e 17.13 17.39
2338 23.39
147 14.8

1Gev

VMAG

Templates




The Open Universe ASI portal

The mission of the Open Universe initiative is to make astronomy and space science data much more openly available, easily discoverable, free of bureaucratic, administrative or
technical barriers, and therefore usable by the widest possible community, from professional researchers to all people interested in space science, in all parts of the world.

In doing so, Open Universe aims to support an increase in productivity of space research, facilitate the emerging field of data-driven science, and stimulate a significant acceleration
towards the democratisation of space science and the benefits therefrom.

Initially proposed in 2016 to the United Nations Committee on the Peaceful Uses of Outer Space (COPUQS), Open Universe is now actively developed by a number of countries
(Italy, Brazil, Armenia, and Argentina) and international scientific institutions, in coordination with the United Nations Office for Outer Space Affairs (UNOOSA).

In this phase Open Universe gives access to a number of services, is engaged in the
generation of several user-ready space science data sets, and in scientific activities,

including:

The Open Universe web portal @ ASI

The Open Universe for Blazars program
rared

o o

Open Universe Technical prosentations

The Open Universe for GRBs program " i \ni o] an

This is the front page of the Open Universe web portal developed at the Italian Space
Agency, ASI. Click on the picture to visit the site.




The Open Universe ASI portal

e Contribution to SSDC activities for OU: name server, catalog web
pages, and support to Swift surveys

=>Swift/XRT survey HiPS

In this phase Open Universe gives access to a number of services, is engaged in the
generation of several user-ready space science data sets, and in scientific activities,

including:

The Open Universe web portal @ ASI

The Open Universe for Blazars program

The Open Universe for GRBs program

This is the front page of the Open Universe web portal developed at the Italian Space
Agency, ASI. Click on the picture to visit the site.




The Open Universe ASI portal
O“ﬁ‘” UNiverse for astronomy P o
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The Open Universe ASI portal
O“ﬁ‘” UNiverse for astronomy P o
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Help & video tutorials n

12 56 11.11 (194.046309 deg)
-05 47 21.24 (-5.780235 deg)
GLAT = 57.06

wibguleljgigriacala
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This is a first version of an Open Universe web portal providing a) links to the major on-line space science open data services, and b) an
evolving prototype to be used for discussions on the definition of a new generation of on-line integrated space science data archive services.




e Contribution to SSDC activities for OU:
=>Swift/XRT survey HiPS

Developed also in preparation of future application of HiPS to other
SSDC archives

Question: is it possible to link single specific data products to HiPS?
And/or they should be available independently

| IRIS color
GLIMPSE360
SPITZER color
AKARI FIS Color
Finkbeiner Halpha
DECaLS DR3 color
DECam Flane Survey DR 1 color (g, r, z bands)
PanSTARRS DR.1 color (from bands z and g)
PanSTARRS DR1g
PanSTARRS DR1z
SWIFT_BAT_FLUX
VTSS Halpha
XMM PN colored
PanSTARRS DR 1 color
XMM-Newton stacked EPIC images (no phot. normalization)
Swift/XRT @ Openliniv 0.3-1, 1-2, 2-10 keV bands)
Swift/XRT @ OpenUniverse (0.3-10 keV band)

This is a first version of an Open Universe web portal providing a) links to the major on-line space science open data services, and b) an
evolving prototype to be used for discussions on the definition of a new generation of on-line integrated space science data archive services.




e Contribution to SSDC activities for OU:
=>Swift/XRT survey HiPS

Developed also in preparation of future application of HiPS to other
SSDC archives

Question: is it possible to link single specific data products to HiPS?
And/or they should be available indenendentlv

X-ray spectra and light-curves of blazars frequently observed by Swift
Last update: 22-March-2021

IRIS color
GLIMPSE360
SPITZER color
AKARI FIS Color

Finkbeiner Halpha

DECaLS DR 3 color

DECam Plane Survey DR 1 color (g, r, 2 bands)
PanSTARRS DR 1 color (from bands z and 0)
PanSTARRS DR1g

PanSTARRS DR1z

SWIFT_BAT_FLUX

VTS5 Halpha

XMM PN colored

PanSTARRS DR1 color

XMM-Newton stacked EPIC images (no phot. normalization)
SWift/XRT @ Openlniverse color (0.3-1, 1-2, 2-10 keV bands)
Swift/XRT @ OpenUniverse (0.3-10 keV band)
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Summary and next steps

e Current access to SSDC data archives: MMIA & MMIA 2.0

* Allow access to various data types using SIAP/SSAP?

* For some specific SSDC tool generated products

* VOSSIA possible application

* Access to specific spectral products from within an application
* First application of HiPS for OU

* Access to archival data through HiPS or viceversa

* Future development on other archives









