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n BETA RELEASE OF PUBLIC WEB PORTAL

Goal

During these first months, a preliminary web portal has been set up in order to introduce the
ASTRODEEP project to the world astronomical community. This website has been used to
announce the first job positions, which have been currently filled, as well as the opportunity
to participate to the project as an external consultant (visiting program).

Description

In this beta release, the portal includes general information about the project, its goals and all
participating partners. The web site can be found in the following link:

http://www.oa-roma.inaf.it/astrodeep/astrodeep/Home.html

In the following figures we show screenshots of all the sections on the current site.
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ASTRODEEP is a co-ordinated and comprehensive program of i) algorithm/software
development and testing; ii) data reduction/release, and iii) scientific data
validation/analysis aimed at making Europe the world leader in the exploitation of the
deepest multifrequency data.

We will focus on 5 key extra-galactic survey fields, the target of public observing
programs motivated by the desire to understand the formation and evolution of
galaxies and super-massive black holes from the very earliest times, and to answer
fundamental questions in cosmology such as how and when the universe was re-
ionized. They include data from space, notably from HST, XMM, Herschel and Spitzer,
and from several optical and far-IR ground based facilities.

The main technical problems we seek to overcome relate to the varying depth and,
most importantly, widely-varying angular resolution of the data delivered by
observatories working over a wide range of frequencies. The focus of this project is on
bringing together the expertise of our team to develop, refine and combine advanced
algorithms for data analysis, and apply them to produce uniquely powerful
homogenized data products (for all 5 deep survey fields).

We will deliver the final data in the form of a) final stacked images, b) multiwavelength
catalogues, spectral energy distributions, and photometric/spectroscopic redshifts, and
c) derived rest-frame parameters (e.g. stellar masses, star-formation rates). We will also
disseminate the software specifically developed for our analysis, using VO-compliant
services.

We ourselves propose to use this unrivalled database to address several of the key

outstanding issues in present-day extragalactic astronomy, Finally, we will use the
gained experience to maximise the scientific return from the next generation of space

surveys, especially ESA’s planned EUCLID Deep survey.

Figure 1: This is the home page of the current ASTRODEEP web portal (beta release)
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PARTICIPANTS

ASTRODEEP is a consortium composed by 4 major partner Institutions, and benefits from the
collaboration with larger teams involved in the CANDELS and GOODS-HERSCHEL surveys.
The leaders of the various teams are:

+ Adriano Fontana, Coordinator, ( INAF - OA Rome, I)
+ James Dunlop, (University of Ediunburgh, UK)

+ David Elbaz (CEA-Saclay, FR )

+ S. Derriere (CDS Strasbourg, FR)

+ A. Comastri (INAF - OA Bologna, 1)

+ S. Faber (Univ. of S. Cruz, USA)

+ H. Ferguson (STScl, USA)

The ASTRODEEP team collects most of the Pl (or main Co-l) of all major ultradeep surveys,
covering also the whole range of the electromagnetic spectrum: CANDELS at HST, ground
based imaging at VLT and LBT and ULTRAVISTA ot VISTA, GOODS-HERSCHEL,
HERMES@HERSCHEL, PEP@HERSCHEL, SPUDS@SPITZER, , XMM-COSMOS and Chandra
on CDFS.

This ensures the highest technical and scientific expertise in the analysis and prompt
exploitation if these data.

Figure 2: In this section we present the main participants of the project. Currently only the names
of the Executive Committee are listed, along with the affiliation institute. In the future all scientists
participating to ASTRODEEP will be included.
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We will focus on 5 key extra-galactic survey fields, the target of public observing programs motivated
by the desire to understand the formation and evolution of galaxies and super-massive black holes
from the very earliest times.

A preliminary list of the data that we plan to include in our analysis is provided below.
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Figure 3: In this section we show a preliminary list of the key fields that will be analyzed by
ASTRODEEP along with the currently available data in all wavelength bands.
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In order to fully exploit the extraordinary scientific benefits of this unique technology investment, a
number of key technical problems first need to be faced. The most important challenge comes from
the fact that the data are delivered by very different kinds of telescopes having widely different
angular resolutions. This is most explicitly an issue for very deep surveys, which yield a high
surface-density of detections, often resulting in “highly-confused” images. This results in conceptual
and technical problems in a number of crucial areas. These include: the unambiguous identification
and definition of individual objects; the measurement of accurate multifrequency photometry in
crowded fields from images with very different resolution and depth; the optimal extraction of the
weadlth of information contained in deep slitless spectra obtained from space, exploiting the prior
information available from ultra-deep imaging.

Members of our team have already developed and applied algorithms to solve or mitigate these
problems. This project is on bringing together this expertise to develop, refine and combine these
algorithms, test and properly validate their effectiveness on the deepest multi-frequency data. More
specifically, we will test and further develop the available software for PSF-matched photometry,
named TFIT and CONVPHOT. These will be applied to images with PSF FWHM ranging from sub-
arcsec (WFC3, VLT) to ~2-3 arcsec (optical, Spitzer), in order to test whether it is possible to jump
from WFC3-like resolution to the poorer-resolution Herschel images. We will explore and test other
techniques for multiband photometry (e.g. matched aperture photometry, cross correlation etc.).
Thus a big part of this task will be devoted to cross-checking and comparing the various methods,
with the goal of understanding and quantifying the differences, in order to fully characterize the
various systematics and define the final recipes to adopt. Based on this experience a new version of
a PSF-matching code will be released. Since slit-less spectroscopic observations with WFC3 on HST
are available; we will also develop the basic reduction procedures and study the problem of
association with deep imaging data.

Figure 4: A screenshot of the section presenting the kind of algorithms that will be developed and
then used for the data analysis.
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A major goal of ASTRODEEP is to assemble and make worldwide available high quality data based
on the deepest public surveys.
All the algorithms developed in ASTRODEEP will be used to create high quality multiwavelength
catalogs extracted from both space and ground-based datasets.

Ancillary information will also be computed, like morphological parameters, photometric redshifts,
stellar masses and star formation rates (SFRs) and related quantities for all galaxies in the sample. A
preliminary list of all the programs already approved can be found

It is very possible that different recipes will be adopted to obtain catalogues selected in the various
bands. The data will be processed field-by-field, as soon as the acquisition of a given data set is

finalized. Since we expect to have different revisions of the software for data analysis, we foresee
the possibility of compiling different versions of the same data set, as data andlysis tools will evolve
and improve.

We expect to compile the following catalogs:
1) Catalogs based on WFC3 images, with measurements at all other available wavelengths.
2) Catalogs based on HSO images, with measurements at all other available wavelengths.
3) Catalogs based on XMM/Chandra images, with measurements at all other wavelengths.
4) Catalogs with useful associated WFC3-Grism spectral measurements.

Figure 5: In this section we present the kind of catalogs that will be released by ASTRODEEP as
mid-term and final products.
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formation rates, morphologies) as a function of cosmic time,

environment and spectral type. We will obtain a full census of

AGNs at high redshift, including those most absorbed, and

explore their association with their host galaxies.

More specifically, partners will use this unrivalled database to

address outstanding issues in present- day extragalactic

astronomy, including:

* the first galaxies and cosmic re-ionization,

* the complete history of obscured and un-obscured star
formation;

* the formation of the most massive galaxies, and

+ the nature of the connection between the evolution of
galaxies and their central super-

massive black holes.

Figure 6: This is a screenshot of the section presenting the science cases that will be studied by the
ASTRODEEP collaboration.
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An aggressive dissemination plan will be undertaken in order to release our results to the wider
European and world-wide astronomical community in a timely manner, through a dedicated web-
service with a unified portal for data access.

The delivered data will be in the form of a) final stacked images, b) multiwavelength catalogues,
spectral energy distributions, and photometric/spectroscopic redshifts, and c) derived rest-frame
parameters (e.g. stellar masses, starformation rates). We will also disseminate the software
specifically developed for our andlysis. We will ensure professional high-quality, properly-
documented data products by engaging the technical expertise of the collaboration members which
have vast experience of serving Virtual Observatory (VO)-compatible data products to the European
community. We will explore the possibility of implementing, in this portal, advanced methods of data
mining and visualization using existing VO tools. The long-term archiving of the data will be ensured
by making them available in the CDS database.

We will take special care to make the community fully aware of the scientific and technological
achievements of the program, through publications, major scientific conferences open dlso to
participants outside the circle of the collaboration members and a number of dedicated Press
Releases as soon as major goals of ASTRODEEP are accomplished.

Figure 7: In this section we present the main goals of the dissemination strategy that will be
followed by the ASTRODEEP collaboration in order to present the delivered products to the world
astronomical community.
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Building on the expertise gained during the project and on the foundation of the results, we intend to
develop the tools in preparation of the next generation of space surveys, especially ESA’s planned
EUCLID Deep survey, where the images and spectra will be subject to the same observational biases
as existing deep data, but will require dedicated tools to cope with a dataset that is 102 times
larger.

There will be two different aspects:

* Improve the existing simulator of the EUCLID data in order to simulate the data anticipated from
EUCLID Deep survey. This will be undertaken both with the real CANDELS imaging and grism data,
as well as using other tools that start from entirely theoretical models of galaxies and spectra

*Use the new algorithms developed during the project in order to analyze the synthetic data

produced, to test scalability and accuracy at the EUCLID level.

Since most software and data analysis tools should be already in place for this activity, it will not start
earlier than the 3rd year of the project.

Figure 8: This section is dedicated to the EUCLID Deep Survey that is an ESA space mission. All
tools developed for the analysis of the ASTRODEEP datasets, will be also used for simulations
necessary in the preparation of this EUCLID mission.
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Visiting program

One of the main aspects of the ASTRODEEP project is to enhance collaboration between members of
the participating institutes and other international scientists. To accomplish this exchange of expertise,
data and tools, visitors can be invited for short and medium term periods in one of the beneficiary
institutes (INAF-OAR, UEDIN, CEA, CDS). Interested scientist must apply to the call emitted every six
month. Application received outside dfter the deadline will be considered only if funds are still
available.

The first call is now open. To apply, read the call, fill the relevant application form, and submit it to
astrodeep at oa-roma.inaf.it within April, 30, 2013.

Material available:

- Call

- Visitor Application Form

- Visitor Call Procedures

Post-doctoral grants
Currently, there is no open position on ASTRODEEP grants. A list of previously open position is given
below, for reference.

* ASTRODEEP Postdoctoral Researcher: High redshift Galaxies in the CANDELS survey (Rome obs.):
Deadline December 15, 2012

+ ASTRODEEP Postdoctoral Researcher/Software Engineer: Advanced techniques for multiwavelength
photometry (Rome obs.):
Deadline December 15, 2012

* Post-Doctoral Fellowships in extra-galactic astronomy at Edinburgh
Deadline December 1, 2012

* Postdoctoral Researcher Studying Multiwavelength Properties of Distant Galaxies (CEA-Saclay):
Deadline November 30, 2012

Figure 9: This is a screen shot of the section where we presented all job opportunities for
ASTRODEEP, along with the Visiting program that is aimed at attracting scientists from institutes
outside the partnership, experts in the scientific cases studied by ASTRODEEP, to participate to the
project as external consultants.
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This is an early release of the site and its purpose it to serve as a test bench for the
development of the official and final version of the web-portal.

Future Development

According to feedback we obtained during this period, we also present a first draft of the new
concept for the appearance of the site. The realization of the concept will be sub-contracted to
a professional web designer, since such an activity has been budgeted in the DOW. Once the
structure is ready, the content will be handled and revised accordingly by the local teams.
Although, the preliminary site is currently hosted on INAF servers, in the long term the final
web portal and all ASTRODEEP products, will be hosted on CEA servers, in order to optimize
the need for bandwidth and storage capacity and allow users to access all available data
easier and faster.
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Figure 10: First draft of the concept for the final ASTRODEEP web portal.

Currently it is underway the migration of this preliminary site to a Wordpress environment. This
draft site is temporarily hosted in this URL that is not linked to search engines.

http://www.oa-roma.inaf.it/adeep/wordpress/

Here can also be found a section for the “Team Site” that is used for internal management. This
page is protected by password and is presented in more detail in the document for the Deliverable
D2.1.



