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SSDC OVERVIEW

The Space Science Data Center is a Research Infrastructure of the ltalian Space Agency

4 )
MAIN GOAL
acquire, manage, process and distribute data from (mainly) space based
mission adopting the FAIR (Findable, Accessible, Interoperable, Reusable)
\_ principles. )

= SSDC management and organization involves
several Research Institutes:

- ASI - ltalian Space Agency (SA‘?:_I . (AI_'I‘IAGF_
- INAF - National Institute for Astrophysics Technical NUSTAR...J

Coordination and

- INFN - National Institute for Nuclear Physics Management)

Industries are involved for Information and Telespazio
Communication Technology supports. SERCO

(ICT)
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Open Data and Open Access @ SSDC

e Through its main web portal, SSDC provides 24 hrs/7 days
open access to low-level and high-level data and data
products of several space missions, mainly operating in the
high-energy astrophysics field:

o X-ray missions: Beppo SAX, SWIFT-XRT, NuSTAR, IXPE, ...

o Gamma-ray missions: AGILE (reference data center), FERMI-LAT,
SWIFT-BAT, EGRET, ...

o IR-Optics-UV: Herschel, SWIFT-UVOT, Gaia, CHEOPS

e Data and data products are integrated in a fully MWL
environment: the Multi-Mission Interactive Archive (MMIA).
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THE MULTI-MISSION INTERACTIVE ARCHIVE *

Multi-Mission Interactive Archive

Query results for: CRAB Summary of the observations

RA = 83.632977 (deg); DEC = 22.014434 (deg);

y Soureenemeresoived by ASBE | o the Crab position considering

s / S Rames | _all the data available @ SSDC

v | =
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Clicking on each “piece of the cake”
you have access to the corresponding
data and interactive data analysis




Open Data and Open Access @ SSDC

e The SSDC portal also hosts high-level data of interest for
the cosmology, planetology and cosmic-ray physics
community.

issions

ul;tli-‘Missionﬁteractive Archive for Space Sefigncé'3

Exploration of the Solar System
Astrophysics/Cosmology

Exploration of the Particle Astrophysics Atmospheric Physics
Solar System Cosmic rays TGF

—Target
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Version 3.2.0
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XM CONCEPTS

2 Gaia objects with the SAME Best Neighbour in
the External Catalogue

for a given leading catalogue object, a
GoodNeighbour is a nearby object in the second
catalogue whose position is compatible (within

position errors) with the target. All the

GoodNeighbours are listed in the
Neighbourhood Table.

for a given leading catalogue object, a
BestNeighbour is the GoodNeighbour with the
highest score. All BestNeigbours are listed in the
BestNeighbours Table.

The score is a Figure of Merit based on
geometric distance and local density of the
second catalogue. The score is computer for all
GoodNeighbours: the higher the score, the
better the match.

Is a bitmask indicating which special treatment
were aplied in the cross-matchin of that




SSDC Catalogs
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Open Science Tools
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= SSDC offers powerful science tools to extract spectral
energy distributions (SEDs) and modelization of sources
of interest and to perform on-line scientific analysis.

SED® puilder V3.2

A tool to build and handle Spectral Energy Distributions, time-resolved SEDs
and multi-frequency light-curves
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Online science data analysis
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Online science data analysis

&

o\AST,

Worzen &

AGILE interactive
online data analysis

Home About SSDC  News and Communication  Quick Lok ns  Multimission Archive  Catalogs ~ Tools  Links

Helpdesk  Privacy

J

\ . ,J

Multi-Mission
Interactive Arc

Mission Selected
AGILE-LV3
AGILE-LV3 Tutorials: Enter source name or coordinates: ORA, DEC "L, B [ Lon, Lat
- (e.g. CYGX-1 or 19 58 21.7, +35 12 05.8 or 299.590333, 35.201611 or 71.334960, 3.066917)
« Tutorial LV3.pdf (7]

« video 1, video 2 csois  Name Resolver: @ SSDC Name Server @SIMBAD @ NED

AGILE-LV3 Data

3

She=ite cobse Query results for 3c454.3(SSDC)
Advanced tirenng Details: query by COORDINATE & TIME with RA = 343.490417; DEC = 16.148056; L = 86.110748,
01-09-2009; End date = 17-11-2011; Duration = 28 day(s); "lnm- 100 cm? s sr; sort by ST/

Modify AGILE-LV3 que arameters

Print current view of table

Print complete tbse

Rose: o fiters

Make Light Curve:  .C ikeinoos

Export Current view of Table In:  Latexformat 7S iomst  Rawtexiformat  CSVitext format

« Previous Page NextPage > Poge Size (# of lnes) 200 [J Resetstfiers  Showsllonsies

Data access and online analysis

s

83841; Lon = 351.367785; Lat = 21.330631; EQUINOX = zooo RADIUS = 30 degrees; Start date =
ART DATE; max lines retrieved 1

2009-08-31 12:00:00 2009-09-28 12:00:00 22 19 31.19
2009-09-28 12:00:00 2009-10-26 12:00:00 22 19 31.19
2009-11-04 12:00:00 2009-12-02 12:00:00 22 19 31.19
-12-02 12:00:00 2009-12-30 12:00:00 22 19 31.19
-12-30 12:00:00 2010-01-27 12:00:00 22 19 31.19
2040-01-27 12:00:00 2010-02-24 12:00:00 22 19 31.19
-02-24 12:00:00 2010-03-24 12:00:00 22 19 31.19
03-24 12:00:00 2010-04-21 12:00:00 22 19 31.19

Inaractive Anslysis 1 12:00:00 2010-05-19 12:00:00 22 19 31.19
tve Arslysis :00:00 2010-06-16 12:00:00 22 19 31.19
A0 2010-07-14 12:00:00 22 19 31.19

Q10-08-11 12:00:00 22 19 31.19

22193119
22193119
22193119
22193119

2010-11-03 12:00:00 2010-12-01 12:0

AGILE Software Manual Start Date: o01-12-2007 “ ™ (dd-mm-yyyy) End Date: 17-06-2019 " (dd-n]
WARNINGS and PLANNED UPDATES  Duration: 28 [J Day(s) Min EXP: 100 (cm?ssr)
Max lines retrieved: 1000 Equinox: ©2000 ~ 1950

e

L: 861

2 38,18, 28 day(s) Time binalng

B LAGLIIZIS ¢ 1602 ORIG_I840 temeten o

+040904.67 510342
404090467  1764.04
+040904.67  1593.62
4040904.67  1659.58
+040904.67 893177
4040904.67  309.808
+040904.67 296794
+040904.67  751.005
404090467  1577.38
404090467 163433
+04 09 04.67 1419.2
404090467  718.88
+040904.67  245.569
404090467  367.271
+040904.67  1029.19
404090467  1666.48

A o 0 300

n i SED® puilder V3.2

*
<
3
. ~"
i /
S ¥
Wl
+ 14 E
. z
T ot 4 s,
MR T s A
- . A L 2N i (1
‘ - ‘. - e nt , . o .

DOWNLOAD: [AGLRIZZS 4+ 1602-ORI_ 280 timetin_inpet_Sor_SED dat
Tokal wuember of GOOD blns n the lightowrve: 1929 .

et RO e

100l be build and handle Specvel Laargy Distributans, fime cesaived 5By
end mtt brequency light corves

Log frequency v (M2)

FCASAT Ran 34349042 deg Dec=16.14806 deg (NH=6.6820 am*-2)




MATISSE Tool

7\ MATISSE (Multi Purpose Advanced tool for Instruments for the Solar

(»\5-5‘- 5«- System Exploration)

o
\ —

Camplone Veronica, Angelo Zinzi

Completely written in Python 3, MATISSE 2 is now - - -
available at https.//tools.ssdc.asi.it/Matisse The integration of PLANMAP/GMAP geological maps
‘ into MATISSE brings a substantial enrichment to the tool's
database. This allows MATISSE users to access detailed,
high-quality geological data, which is essential for deeper
and more accurate analyzes of celestial bodies.

MATISSE, using the Virtual Observatory (VO) protocol,
improves data access and management, promoting
standardization and interoperability. This approach helps
integrate and share data across various platforms and
research initiatives. It enables efficient integration and
comparison of data from different missions and
instruments, supporting comparative and interdisciplinary
research. Collaborations and integrations in MATISSE
significantly increase the quantity and quality of data,
while simultaneously improving the versatility and
functionality of the tool. This makes MATISSE a crucial
resource for the scientific community involved in space
exploration and planetology.

veronica.cam @ssdc.asi.it
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VO Tools and SED Builder

SEDo Builder

A tool to build and handle sp energy

and multifreq y light curves.
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ews Graphics Joins Windows VO Interop Help It 5
| o | Search
TOPCAT(1): Table Browser
Window Rows Help
@ ® X \
[
and sear ‘ ConneCt tO SA'VIP ‘\t',
Table Browser for 1: boomerang ) —— ‘ e
name Ra Dec Rflux Vmag Redshift classification | lii | bi Clean
|_1 | PKS 0252-549 43.3783 | -54.6947 | 1193. 17.7 0.537 | FSRQ - WMAP MA8 | -54.602 |a| |————[0 interop Help | ‘
2 | PKS 0257-510 44,6571 | -50.8711 452, 3. 0.834 | FSRQ 266.21 | -56.21 A 2
|_3 | PKS 0308-611 47.48167 | -60.9743 | 1163, 8.6 | | NED: @S0 [ 278,11 | -48.95 — mﬂ @“,@@ ‘7(5& fe “.ﬁ
[_4 ] PKS 0310-558 48.02417 | -55.69389 | 561 18. Blazar candidate 212 [ -51.89 ‘ : i ¥,
5 | PKS 0317-570 49.73333 | -56.84778 | 257, 17.5 Blazar Candidate 719 -50.46 (1 In 1iebe boperies
|_6 | v J0321-3711 50.3467 | -37.1925 | 5020. [ | NED: Radio S. Extended - WMAP | 240.18 | -56.96 Labe:
|_7] kS 0340-372 55.5205 | -37.053¢5 | 872, 18.1 0.28¢ [0SO Location:
8 | PKS 0402-362 60.9712 | -36.08 1132, 17.2 1,417 [FSRQ Name:
|_9 | PKS 0405-385 617446 | -38.4397 | 830, 177 | 1285 |FSRQ - WMAP Rows:
| 10 | PKS 0410-519 62.90083 | -51.82222 | 361 17.5 NED: QSO Comns:
11 | PMN 04193010 64,9512 | -30.1686 184, 17.5 Blazar candidate sortorter. . | |
12 [ PMN |0422-3844 65.5612_ | -38.7467 130. 17. 3.11 | NED:QSO mwsubseED T
| 13 | WGA J0424.6-3849 66.1637 | -38.8172 309. 18.5 234 [FSRQ i uid
14 | PKS 0422-380 66.1742 | -37.94 1706. 18.1 0.782 | FSRQ - WMAP b
15 | WGA 0428.8-3805 67.2104 | -38.0956 51, 16.5 0.15 [BLLac :
[16 | 1RXS |0432087-35065 | 68,0362 | -35.1142 | 182, 18. Blazar candidate 0 | ciens|@ & ssDC | ﬁ‘
17 | PKS 0432-606 68.39208 | -60.50389 | 636, 19, NED: QSO =
18 | PKS 0435-300 69.4062 | -29.9631 691, 17.2 1328 [FSRQ ] -
19 | 0438-43 70.0738 | -43.5489 | 3933 18.8 2.852 | FSRQ - WMAP
Total: 54 Visible: 54 Selected: 0 t t S d
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VO Tools and SSDC Catalogs

NuBlazar - The first hard X-ray spectral catalogue of Blazars observed by NuSTAR

Last update: 5-July-2022
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[ JoX ) Table Access Prq T
? @ x .E.. 10'”; Search table columns
; | I filters | |4 3 [ | Search |
SSDC catalogs - 9 |
On-line interactive version of catalogs produced at SSDC or with the contribution of SSDC staff Cross-search SSOC catalogs S J
Select Service VARV 3 Description % i . Cone Search
5 " [ i SourcoMNamo
e iv"!l y | X-Ray | pt | | q v| | A ssoc catalogs - 10 “! ‘ [ ]
P | Resolve name and search |
EInc: <EET p | e T NS /AN U U .
N . —_— . Frequency [Hz. ®RA.Dec. O 15 [Clean|
Name Descrip Or Nerrs finisanc —— i [ |
5 [ascu| [T ———
dssoc v )] Ve
L SDC TAP ( Tables: Source name radus[§  farcmiel Search|
¥ | TAP_SCHEMA (5) 5BZBJ1653+3945 | Reset filter |
F2 TAP_SCHEMA.columns Description

EE TAP_SCHEMA key_column
£ TAP_SCHEMA keys
£E TAP_SCHEMA.schemas

’ |5 catalogs (4)

EE mmc_3egcat

£ mmc_bzcatSth
EE mmc_nublazar
EE mmc_sedentary

Isaze 166343945

R. Middel, P. Glommi, M. Perri et al., 2022, MNRAS, 514, 3179

Export Current view of Table In:| Latex format | FITS format |Raw text format || CSV text format | | Browse table

4 Previous Page Next Page »  Page Size (# of lines) 200

Reset all filters | Show all entries |

This view includes 7 entries

« Planck PCCS1 - The pianck Catalogue of Compact Sources 0 by ESA on March 21th, 2013, ASA, 571, A28, 2014
« Planck PCCS2 - The 2nd Menck Catalogue of Compact Sources, by £SA on July 9th, 2015, ABA, 592, A26
* ROXA - The Radio Opticsl X-ray SSOC (ROXA) blazar sample - Turtzari, Cavazzut & Glommi 200, ABA, 472, 699

= bee ) Photon Flux 3-10 keV pl Flux 10-30 keV pl ]
Service Capabilities + Sedentary SUFVeY - The Secentary Mukl-reguency Survey - Giomvri, Pranomarte, Perr & Padovan! 2005, ABA, 434, 365 ic oarcs Nee ﬁ‘ ﬁ | index (erg/em?/s) (erg/em?/s)  Blazar Type
P + SUperAGILE - bosic ay sky with SuperAGILE - M. Ferod et sl 2010, ABA § hnmm ssd || dd mom ss [ Photon index with error v | Flux 3-10 kev with Err v | P 10-30 kev with err v |
Query Language: ADQL-2.0 Max Rows: 1( | ‘
] include | [#][3] 0| oI [#]3] (2][3] (e 2y
ADQL Text Gl | | |
3 | 1 $SDC plorer || Ct earch SSOC catalogs | 5828)1653+43945 16 53 52.21 +394537 2.26+0.02 (4.97£0.01)e-11 (3.3640.01)e-11 HBL
Mode: | Synchronous Q ‘ @ E‘l ‘f’ ' ” ' E 2 g SSDC Data Explorer || Cross-search SSOC catalogs | 5828)165343945 16 535221  +3945 37 2.2340.01 (7.06£0.01)e-11 (4.94£0.02)e-11 HBL
3 B SSDC Data Explorer | Cross-search SSOC catalogs | 5828)165343945 16 53 52.21 +39 45 37 2.10£0.01 (1.7060.003)e-10 (1.39340.004)e-10 HBL
. 4 SSDC Data Explorer || SSOC catalogs 16 53 52.21 +394537 2.1240.01 (1.54240.003)e-10 (1.23340.004)e-10 HBL
5 $SDC D xplorer || Cross-search SSOC catalogs | 58Z8)1653+3945 16 53 52.21 +394537 2.20%0.01 (4.49%0.01)e-11 (3.2740.01)e-11 HBL
6 SSDC Data Explorer || SSOC catalogs 3945 16 5352.21 +394537 2.6940.03 (1.687£0.007)e-11 (6.9740.06)e-12 HBL
7 SSDC Data Explorer || Cross-search SSOC catalogs | 5828)1653+43945 16 53 52.21 +394537 2.7440.04 (9.5940.05)e-12 (3.7040.04)e-12 HBL
Examples 4 Info 2
Run Query

A new SSDC TARP registry has been recently created: a few catalogs are
currently available, and we are working considerably at increase their number.
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SUMMARY

- The ASI-SSDC strongly pursues the Open Science paradigm since its
beginning, allowing free 24/7 days access to space mission data, and fully
adopting the FAIR principles.

- The MWL SSDC environment provides several unique features and tools
(SEDBuilder, SkyExplorer, Matisse, Gaia Portal, Source Catalogs, ...) that can
support a large part of the astronomical community, from HE astrophysics to
cosmology, planetology and cosmic-ray physics.

- The SSDC online science analysis tools allow the users to perform data
analysis without the need for local space resources or software installations.

* All services and tools are frequently updated (web server and security
upgrades, improved graphical layouts, new features added, ...) in close
synergy with the industrial support.

* Most of the SSDC tools and catalogs can directly generate tables and
products compliant with the VO standards and tools.

F. Lucarelli — Open Science @ INAF — Rome, 14-15/12/23
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i=Vlission Interactive Archive for Space Science
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SEARCH FOR EM NEUTRINO COUNTERPARTS: ()
THE CASE OF IC-160731

= Extremely High Energy (EHE) neutrino detected by the

ICECUBE experiment at T0=31/07/2016 01:55:04 UTC

= Reconstructed arrival direction:

RA,DEC (J2000)=(214.54, -0.33) +/- 0.75 [ded]
(90% stat+sys containement radius)
Gal Coords. |,b=(343.68, +55.52) deg

= No known blazars/LAT sources found inside the

ICECUBE-160731 error circle.

= Possible AGILE gamma-ray transient (AGL J1418+0008)

seen in correspondence of IC-160731.

Use SSDC tools (SkyExplorer & SEDBuilder)
to identify the possible EM counterpart
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SEARCH FOR EM NEUTRINO COUNTERPARTS:  (#)

THE CASE OF IC-16073"

Search around IC-160731/AGL
J1418 using SSDC
SkyExplorer tool

50

arcmin

F. Lucarelli — Open Science @ INAF — Rome, 14-15/12/23

SSDC SEDBuilder Tool
.90-001442.5 Ra=214.24543 deg Dec=-0.24515 deg (NH=3.1E20 cmA-2)

J141658
10

1
S s
o
o
-
-1
17

i |
RA§ﬂ§detection

(v) (erg cmA-2 sA

Q FIRST detection (~2mdJy)

1RXS J141658-00144:
possible HBL blazar candidate [

ICECUBE-160731 emitter candidate?
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THE CASE OF TXS 0506+056

« First source of VHE neutrinos: gamma/nu correlated

emission observed during Sept. 2017.

g\rreyuciiLy |rigg)

IceCube Coll. et al., Sci 361 (2018)
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THE CASE OF TXS 0506+056

« First source of VHE neutrinos: gamma/nu correlated
emission observed during Sept. 2017.

sy IceCube Coll et al., Scj 361 (2018)
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