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What is the BSDC?

• A novel data center initiative, developed under the ICRANet-
Brazil framework, with support of CBPF and the AEB. 
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What is the BSDC?

• A novel data center initiative, developed under the ICRANet-
Brasil framework, with support of CBPF and the AEB. 

• Built from start within the concept proposed by the Open 
Universe Initiative 
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What is the BSDC?

• A novel data center initiative, developed under the ICRANet-
Brasil framework, with support of CBPF and the AEB. 

• Built from start within the concept proposed by the Open 
Universe Initiative 

• In the long run, it aims to respond to the necessity of the 
Brazilian community for a regional data center for 
Astrophysics in the Country. 
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Preliminary objectives 
The preliminary objectives of the Open Universe Initiative can be summarized into three 
broad priorities: 

 

INCREASE TRANSPARENCY of already accessible resources: 
including promoting FAIR (Findable, Accessible, Interoperable, 
Reusable) guiding principles, promoting the adoption of widely-used 
standards, processing from raw data to web-ready products, enhanced 
data-mining and integration solutions, interfacing and facilitating 
cooperation between data providers and data centres and archives… 

 

RESURFACE DATA and other hidden or otherwise hardly 
accessible resources: by identifying inaccessible data and working 
with national and regional entities to solve the challenges to make 
them public, including legacy data, as well as bringing new main 
players and actors in the international space science arena into the 
Initiative and in contact with other public data access solutions. 

 

BROADEN THE USER-BASE of astronomy and space science 
data: to include as well the rapidly growing community of citizen 
scientists, by providing the necessary tools to use astronomy and 
space science data for a range of target groups, including educators 
and students, planetariums, amateur scientists or other potential end-
users; and by promoting STEM education, particularly among women 
and youth in developing countries. 

Proposed Action Plan and Projects 
The following actions and projects are tentatively proposed to implement the Open 
Universe Initiative, including draft proposals by third parties and associated partners. 
They are intended as concrete examples on how to further the above priorities and 
objectives, and can be implemented in a modular and scalable way. 

0. PREPARATORY ACTIVITIES 
This section lists past, on-going and future preparatory activities of the Initiative, leading 
up to UNISPACE+50 

1. Open Universe Legal Aspects panel, 30 March 2017, UNOV, Vienna, Austria 
2. Expert Meeting on Open Universe, 11-12 April 2017, ASI HQ, Rome, Italy, with 

the participation of the research community and major space data providers and 
data archive experts. Programme and presentations can be accessed in 1 

3. Briefing on the status of Open Universe and call for support, 13 June 2017, 
UNOV, Vienna, Austria. Presentation of A/AC.105/2017/CRP.22 and the draft 
plan of action with results of the Expert Meeting 

4. UN / Italy Workshop on the Open Universe Initiative, 20-22 November 2017, 
UNOV, Vienna, Austria.2 The Workshop will aim at involving the various 
potential end-users and at presenting the Initiative to the world at large. 

                                                 
1 http://www.unoosa.org/oosa/events/data/2017/psa_italy_expertmeeting_openuniverse.html 
2 http://www.unoosa.org/oosa/en/ourwork/psa/schedule/2017/workshop_italy_openuniverse.html  
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• Easy of access and usage

• Powerful interface : focus on data mining software

• Collaborate with the IVOA community to enhance VO experience
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• Focus on data integration : VO as a basis

• Interoperability with other existing tools : “the ship in a fleet”

• Development of meaningful interface for specific science (CR, ν, Polar.)

• Easy of access and usage

• Powerful interface : focus on data mining software

• Collaborate with the IVOA community to enhance VO experience
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cooperation between data providers and data centres and archives… 

 

RESURFACE DATA and other hidden or otherwise hardly 
accessible resources: by identifying inaccessible data and working 
with national and regional entities to solve the challenges to make 
them public, including legacy data, as well as bringing new main 
players and actors in the international space science arena into the 
Initiative and in contact with other public data access solutions. 

 

BROADEN THE USER-BASE of astronomy and space science 
data: to include as well the rapidly growing community of citizen 
scientists, by providing the necessary tools to use astronomy and 
space science data for a range of target groups, including educators 
and students, planetariums, amateur scientists or other potential end-
users; and by promoting STEM education, particularly among women 
and youth in developing countries. 

Proposed Action Plan and Projects 
The following actions and projects are tentatively proposed to implement the Open 
Universe Initiative, including draft proposals by third parties and associated partners. 
They are intended as concrete examples on how to further the above priorities and 
objectives, and can be implemented in a modular and scalable way. 

0. PREPARATORY ACTIVITIES 
This section lists past, on-going and future preparatory activities of the Initiative, leading 
up to UNISPACE+50 

1. Open Universe Legal Aspects panel, 30 March 2017, UNOV, Vienna, Austria 
2. Expert Meeting on Open Universe, 11-12 April 2017, ASI HQ, Rome, Italy, with 

the participation of the research community and major space data providers and 
data archive experts. Programme and presentations can be accessed in 1 

3. Briefing on the status of Open Universe and call for support, 13 June 2017, 
UNOV, Vienna, Austria. Presentation of A/AC.105/2017/CRP.22 and the draft 
plan of action with results of the Expert Meeting 

4. UN / Italy Workshop on the Open Universe Initiative, 20-22 November 2017, 
UNOV, Vienna, Austria.2 The Workshop will aim at involving the various 
potential end-users and at presenting the Initiative to the world at large. 

                                                 
1 http://www.unoosa.org/oosa/events/data/2017/psa_italy_expertmeeting_openuniverse.html 
2 http://www.unoosa.org/oosa/en/ourwork/psa/schedule/2017/workshop_italy_openuniverse.html  
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Broad User-base
• The SDC as a data mining tool, as opposed to a repository

• Strong interaction with the community of users and providers

• A platform open for other people’s data and software tools / ideas.

• Easy of access and usage

• Powerful interface : focus on data mining software

• Collaborate with the IVOA community to enhance VO experience

• Focus on data integration : VO as a basis

• Interoperability with other existing tools : “the ship in a fleet”

• Development of meaningful interface for specific science (CR, ν, Polar.)

10



• Space science for development. Transparent access to data + flexible 
and meaningful tools for data handling have the potential to impact in 
education and formation of human resources. 

• Scientific information in the right context. Data mining and 
integration is crucial for driving knowledge and potential new research 
avenues, specially in the era of big data. 
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Not a repository, not a set of protocols.  
A data mining platform.

Motivations for an SDC in Brazil
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BSDC is built for a context of cooperation, concerned with delivering 
products and productivity — a model we consider interesting for other 
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CBPF is the National Institute for Physics, founded 
in 1949, and located in Rio de Janeiro.!
!

With 55 staff researchers and c. 40 technicians, it is 
active in theoretical and experimental physics, 
from high-energy physics and astrophysics to 
applied complex systems, quantum information 
and  nanotechnology.!
!

Home to one of the top physics graduate 
programmes in the Country, with over 100 graduate 
students (30% from abroad).!
!

It is the 1st institute in Brazil in scientific citations, 
according to Scimago/SCOPUS/2013!
!
It is also the operational segment of Rio’s research 
and education network (Rede-Rio), involving over 
145 institutions.

Activities of the 
BSDC

The BSDC is in development at 
CBPF (Rio) since 2016. First, as a 
database experiment in the context 
of scientific collaborations between 
Brazil and ICRANet.
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Activities of the 
BSDC

The BSDC is in development at 
CBPF (Rio) since 2016. First, as a 
database experiment in the context 
of scientific collaborations between 
Brazil and ICRANet.

!

SDSS White Dwarf catalog;

sdc
b s d c

the brazilian science  
data center
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Examples of activities
scientific catalogues 

The WD catalogue in BSDC is 
accessible via ASDC portal 
tools, whereby the interactive 
table links each star to a set 
of DB and analysis tools. The 
position of each object is 
resolved to allow for external 
analysis tools
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scientific catalogues 

The 1WHSP catalogue in 
BSDC is accessible via 
ASDC portal tools, whereby 
the interactive table links 
each star to a set of DB and 
analysis tools. The position 
of each object is resolved to 
allow for external analysis 
tools
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The 1WHSP catalogue in 
BSDC is accessible via 
ASDC portal tools, whereby 
the interactive table links 
each star to a set of DB and 
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of each object is resolved to 
allow for external analysis 
tools
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1-BIGB Catalogue 
1st brazilian-ICRANet gamma-ray blazers catalogue

A first example of scientific 
catalogue developed with 
BSDC-hosted databases.

Examples of activities
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Searching for γ-ray signature in WHSP blazars:

Fermi-LAT detection of 150 excess signal in the 0.3-500 GeV band.
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ABSTRACT

Aims. A direct search of γ-ray emission centered on multi-frequency selected candidates is a valuable complementary
approach to the standard search adopted in current γ-ray Fermi-LAT catalogs. Our sources are part of the 2WHSP
sample that was assembled with the aim of providing targets for Imaging Atmospheric Cherenkov Telescopes (IACT).
A likelihood analysis based on their known position enabled us to detect 150 γ-ray excess signals that have not yet
been reported in previous γ-ray catalogs (1FGL, 2FGL, 3FGL). By identifying new sources, we solve a fraction of the
extragalactic isotropic γ-ray background (IGRB) composition, improving the description of the γ-ray sky.
Methods. We perform data reduction with the Fermi Science Tools using positions from 400 high synchrotron peaked
(HSP) blazars as seeds of tentative γ-ray sources; none of them have counterparts from previous 1FGL, 2FGL and
3FGL catalogs. Our candidates are part of the 2WHSP sample (currently the largest set of HSP blazars). We focus on
HSPs characterised by bright synchrotron component with peak flux νf(ν) ≥ 10−12.1 ergs/cm2/s, testing the hypothesis
of having a γ-ray source in correspondence to the WHSP positions. Our likelihood analysis considers the 0.3-500 GeV
energy band, integrating over 7.2 yrs of Fermi-LAT observation and making use of the Pass 8 data release.
Results. From the 400 candidates tested, a total of 150 2WHSPs showed excess γ-ray signature: 85 high-significance
detections with test statistic (TS)>25, and 65 lower-significance detections with TS between 10 to 25. We assume a
power law spectrum in the 0.3-500 GeV band and list in Table 4 the spectrum parameters describing all 150 new γ-ray
sources. We study the γ-ray photon spectral index distribution, the likelihood of detection according to the synchrotron
peak brightness (figure of merit parameter), and plot the measured γ-ray LogN-LogS of HSP blazars, also discussing the
portion of the IGRB that has been resolved by the present work. We also report on four cases where we could resolve
source confusion and find counterparts for unassociated 3FGL sources with the help of high-energy TS maps together
with multi-frequency data. The 150 new γ-ray sources are named with the acronym 1BIGB for the first version of the
Brazil ICRANet Gamma-ray Blazar catalog, in reference to the cooperation agreement supporting this work.

Key words. galaxies: active – BL Lacertae objects: general – Radiation mechanisms: non-thermal – Gamma rays: diffuse
background – Gamma rays: General

1. Introduction

Catalogs of γ-ray sources currently compiled by the Fermi-
LAT team are based on γ-ray data only, and their stan-
dard detection method is blind with respect to information
coming from other wavelengths. This approach is clean and
unbiased with respect to any class of potential γ-ray emit-
ters. However, there are populations of astrophysical ob-
jects that are now known to emit γ-rays, and the knowl-
edge of their position in the sky can be used to facilitate the
detection and identification of new γ-ray sources. Based on
this principal, we select a sample of candidates to be used as
seeds for a direct search of γ-ray signatures using likelihood
analysis with the Fermi Science Tools.

Blazars are the most abundant γ-ray sources in the lat-
est Fermi-LAT 3FGL catalog, being 1147 (660 BL Lacs and
487 Flat Spectrum Radio Quasars - FSRQ) of the total
3034 (Acero et al. 2015). Even so, one third of the known

blazars from 5BZcat1 are not confirmed as γ-ray emitters.
Probably many of them are faint γ-ray sources that are
hard to identify by automatic search methods only based
on Fermi-LAT data. The blazar population has been ex-
tensively studied by means of a multi-frequency approach
considering dedicated databases on radio, microwave, infra-
red (IR), optical, ultra-violet (UV), and X-ray, since they
are characterised by radiation emission extending along the
whole electromagnetic spectrum, up to TeV energies.

A particular family of extreme sources with the syn-
chrotron component peaking at frequencies νpeak larger
than 1015 Hz is classified as a high synchrotron peak blazar
(HSP, Padovani & Giommi 1995; Abdo et al. 2010) and is
the dominant population associated with extragalactic very
high-energy (VHE: E>0.1 TeV, Rieger et al. 2013) sources

1 The 5BZcat (Massaro et al. 2015) is a large sample of 3 561
identified blazars. Multi-frequency data for the 5BZcat is avail-
able at http://www.asdc.asi.it/bzcat with a direct link to the
SED-builder tool.
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Examples of activities
scientific catalogues 
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resolved to allow for external 
analysis tools
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A particular family of extreme sources with the syn-
chrotron component peaking at frequencies νpeak larger
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Activities of the 
BSDC
The BSDC is in development at 
CBPF (Rio) since 2016. First, as a 
database experiment in the context 
of scientific collaborations between 
Brazil and ICRANet.

Since early 2017, motivated by the 
Open Universe Initiative, we are 
building a full-scale online data 
platform.
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Activities of the BSDC
Since early 2017, motivated by the Open Universe Initiative, we are building a 
full-scale online data platform. Activities are starting from research-critical 
topics.

!

VHE Legacy Database, in collaboration with VERITAS (and now HESS).

     ➢For the first time, appropriate data formats for the field are being developed, in 
collaboration with the individual data providers to release their final data products in 
comprehensive way for the first time. 

     ➢Data is released in VO format (for everyone). The BSDC helps with the release, then 
provides a platform for integration and adequate / specific tools to interact with the data 
online.
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Preliminary objectives 
The preliminary objectives of the Open Universe Initiative can be summarized into three 
broad priorities: 

 

INCREASE TRANSPARENCY of already accessible resources: 
including promoting FAIR (Findable, Accessible, Interoperable, 
Reusable) guiding principles, promoting the adoption of widely-used 
standards, processing from raw data to web-ready products, enhanced 
data-mining and integration solutions, interfacing and facilitating 
cooperation between data providers and data centres and archives… 

 

RESURFACE DATA and other hidden or otherwise hardly 
accessible resources: by identifying inaccessible data and working 
with national and regional entities to solve the challenges to make 
them public, including legacy data, as well as bringing new main 
players and actors in the international space science arena into the 
Initiative and in contact with other public data access solutions. 

 

BROADEN THE USER-BASE of astronomy and space science 
data: to include as well the rapidly growing community of citizen 
scientists, by providing the necessary tools to use astronomy and 
space science data for a range of target groups, including educators 
and students, planetariums, amateur scientists or other potential end-
users; and by promoting STEM education, particularly among women 
and youth in developing countries. 

Proposed Action Plan and Projects 
The following actions and projects are tentatively proposed to implement the Open 
Universe Initiative, including draft proposals by third parties and associated partners. 
They are intended as concrete examples on how to further the above priorities and 
objectives, and can be implemented in a modular and scalable way. 

0. PREPARATORY ACTIVITIES 
This section lists past, on-going and future preparatory activities of the Initiative, leading 
up to UNISPACE+50 

1. Open Universe Legal Aspects panel, 30 March 2017, UNOV, Vienna, Austria 
2. Expert Meeting on Open Universe, 11-12 April 2017, ASI HQ, Rome, Italy, with 

the participation of the research community and major space data providers and 
data archive experts. Programme and presentations can be accessed in 1 

3. Briefing on the status of Open Universe and call for support, 13 June 2017, 
UNOV, Vienna, Austria. Presentation of A/AC.105/2017/CRP.22 and the draft 
plan of action with results of the Expert Meeting 

4. UN / Italy Workshop on the Open Universe Initiative, 20-22 November 2017, 
UNOV, Vienna, Austria.2 The Workshop will aim at involving the various 
potential end-users and at presenting the Initiative to the world at large. 
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Activities of the BSDC
Since early 2017, motivated by the Open Universe Initiative, we are building a 
full-scale online data platform. Activities are starting from research-critical 
topics.

!

VHE Legacy Database, in collaboration with VERITAS (and now HESS).

!
Optical Polarimetry database.


     ➢For the first time, an effort to systematically release VO data products in the field and 
integrate data from multiple optical polarisation providers (usually medium-size observatories 
or networks) is being undertaken. 

     ➢BSDC helps with data standards definition, data release with the VO, and the creation of 
the first dedicated interface for optical polarimetry (under construction)

s

d
c

sc
ie

nce dat a

cent er

b r a z i l i a n

Rµν-   gµνR = kTµν
1
2
_

United Nations  Office for Outer Space Affairs 

 2  
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The prototype BSDC Interface

Get random picture, from “astronomy picture of the day” for example…
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Activities of the BSDC
Since early 2017, motivated by the Open Universe Initiative, we are building a 
full-scale online data platform. Activities are starting from research- critical 
topics.

!

VHE Legacy Database, in collaboration with VERITAS (and now HESS).

!
Optical Polarimetry database.


!
Activities involving new data (Resurfacing) and increased usability 
(Transparency) necessarily require the development of new tools with the 
potential to contribute to, and enhance the VO experience.
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Preliminary objectives 
The preliminary objectives of the Open Universe Initiative can be summarized into three 
broad priorities: 
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Reusable) guiding principles, promoting the adoption of widely-used 
standards, processing from raw data to web-ready products, enhanced 
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objectives, and can be implemented in a modular and scalable way. 

0. PREPARATORY ACTIVITIES 
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2. Expert Meeting on Open Universe, 11-12 April 2017, ASI HQ, Rome, Italy, with 
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data archive experts. Programme and presentations can be accessed in 1 

3. Briefing on the status of Open Universe and call for support, 13 June 2017, 
UNOV, Vienna, Austria. Presentation of A/AC.105/2017/CRP.22 and the draft 
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4. UN / Italy Workshop on the Open Universe Initiative, 20-22 November 2017, 
UNOV, Vienna, Austria.2 The Workshop will aim at involving the various 
potential end-users and at presenting the Initiative to the world at large. 
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Activities of the BSDC
Since early 2017, motivated by the Open Universe Initiative, we are building a 
full-scale online data platform. Activities are starting from research- critical 
topics.

!

VHE Legacy Database, in collaboration with VERITAS (and now HESS).

!
Optical Polarimetry database.


!
Activities involving new data (Resurfacing) and increased usability 
(Transparency) necessarily require the development of new tools with the 
potential to contribute to, and enhance the VO experience.
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The preliminary objectives of the Open Universe Initiative can be summarized into three 
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and students, planetariums, amateur scientists or other potential end-
users; and by promoting STEM education, particularly among women 
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Proposed Action Plan and Projects 
The following actions and projects are tentatively proposed to implement the Open 
Universe Initiative, including draft proposals by third parties and associated partners. 
They are intended as concrete examples on how to further the above priorities and 
objectives, and can be implemented in a modular and scalable way. 
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data archive experts. Programme and presentations can be accessed in 1 
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ulisses@cbpf.br

Thank you very much!
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Astrophysics and Space Science are becoming increasingly characterised by what is
now known as ”big data”, the bottlenecks for progress partly shifting from data acquisi-
tion to ”data mining”. Truth is that the amount and rate of data accumulation in many
fields already surpasses the local capabilities for its processing and exploitation, and the
e�cient conversion of scientific data into knowledge is everywhere a challenge. The result
is that, to a large extent, isolated data archives risk being progressively likened to ”data
graveyards”, where the information stored is not reused for scientific work.

Responsible and e�cient use of these large datasets means democratising access
and extracting the most science possible from it, which in turn signifies improving data
accessibility and integration. Improving data processing capabilities is another important
issue specific to researchers and computer scientists of each field. The project presented
here wishes to exploit the enormous potential opened up by information technology at
our age to advance a model for a science data center in astronomy which aims to expand
data accessibility and integration to the largest possible extent and with the greatest
e�ciency for scientific and educational use. Greater access to data means more people
producing and benefiting from information, whereas larger integration of related data
from di↵erent origins means a greater research potential and increased scientific impact.

The project of the BSDC is preoccupied, primarily, with providing tools and solutions
for the Brazilian astronomical community. It nevertheless capitalizes on extensive inter-
national experience, and is developed in cooperation with the ASI Science Data Center
(ASDC), from the Italian Space Agency, granting it an essential ingredient of interna-
tionalisation. The BSDC is Virtual Observatory-compliant and supportive of the ”Open
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