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ALMA + ACA -

A"E: Atacama Large Millimeter/submillimeter




;_; ALMA Project — Structure
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ALMA

Partners:

— Europe - European Organization for Astronomical Research in
the Southern Hemisphere - ESO.

- Nnrth America - National Science Foundation (NSF) in

RPE!‘EHDH with the National Research Council of Canada
C) - AUI/NRAO

— Chile

— Japan/Taiwan - National Institutes of Natural Sciences (NINS),
in cooperation with the Academia Sinica in Taiwan - NAQOJ

— Joint ALMA Office: Construction project
— Joint ALMA Observatory
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‘_..._, ALMA Sites
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ALMA

Array Operations Site — AOS — Antennas, correlator,
reconfiguration. 5 km

Operations Support Facility — OSF — Array operation,
equipment maintenance 2.9 km

Santiago Central Offices — SCO — Administration,
scientific support. sealevel

ALMA Regional Centers — ARCs + ARClets —
interfaces to astronomy community
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9000m Chajnantor plateau — looking south

Array Operations Site




Chajnantor Plateau — looking north
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,,__a..._, ALMA Science Requirements
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ALMA

Three “level I” science goals:

» Spectral line CO/C+ in z=3 MWG < 24hrs
» resolve PPD at 150 pc — gas/dust/fields
» Precise 0.1” imaging above 0.1% peak

High Fidelity Imaging.

Routine sub-mJy Continuum / mK Spectral Sensitivity.
Wideband Frequency Coverage.

Wide Field Imaging Mosaicing.

Submillimeter Receiver System (..& site..).

Full Polarization Capability.

System Flexibility (hardware/software).




— ALMA Technical Specifications

= 54 12-m antennas, 12 7-m antennas, at 5000 m altitude site,
desert environment.

- Antennas: Surface accuracy 25 um, 0.6” reference pointing in
9m/s wind, 2" absolute pointing all-sky.

= Array configurations between 150m to ~15 -18km.

= 10 bands in 31-950 GHz + 183 GHz WVR. Initially:

+86-119 GHz “3" 3 mm

+125-169 GH . 2 mm

+211-275 GHz o 1.3 mm

»275-370 GHz 7 0.85 mm

+385-500 GHz 3 b 0.65 mm

+602-720 GHz “g” 0.45 mm

+787-950 GHz “07 0.35mm




ALMA Technical Specifications
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ALMA

= 8§ GHz BW, dual polarization.

= Flux sensitivity ~0.2 mJy in 1 min at 345 GHz

= Interferometry, mosaicing & total-power observing.
= Correlator: 4096 channels/IF (multi-IF), full Stokes.
- Data rate: 6MB/s average; peak 60-150 MB/s.

= All data archived (raw + images), pipeline processing.
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ALMA Key science 4: high redshift deep fields

z=0.3

z=12






Phase 1 Observing proposal

- mostly concentrated on science

- some administrative information

- minimal amount of technical information
- target list

Phase 2 Observing program

- complete set of technical details
- full specifications of how observations are to be carried out
- consistency with Phase 1

Observing program

scheduling blocks (SchedBlocks) [cf. VLT]
- key executable self-consistent units:
- targets, correlator set-up, receiver set-up, pointing, phase calibrators, etc.
Observing Units Sets (ObsUnitSets)
- Structure to support recursive hierarchy of SchedBlocks












ALMA World-wide organisational structure
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Central node (ESO) + Network of regional nodes



The EU ARC-network



ARC - EUROPE

| ndependent regional nodes
( Bonn-Bochum-Cologne (D)
|RA, Bologna (1)
IRAM (Grenoble; F, E)

ESO —

Central node Leiden (+; NL)

Manchester (+; UK)

\  Nordic (Onsala; DK, S, SU)
Also interested in joining: Lisbon (P); Zurich (CH); Ondrejov (CZ); Belgium

Responsibilities & interactions detailed in “ Memo of Under standing”



ALMA

Key science
1. Planetary regions, nearby disks
2. Astrochemistry

54" 12m + (4 12m+ 12 7m) 3: Interstellar medium

0.3-3mm; resol: 0°.015| (mm) 4: High-redshift deep fields

Italy & ALMA

Strong interest in: planetary sciences, star formation, stellar evolution,
galaxy formation, high-redshift universe, cosmology

|talian representativesin ALMA:

Testi — European Project Scientist
Tofani — ALMA Management Advisory Committee (AMAC)

Maiolino — European Science Advisory Committee (ESAC)
Andreani — EU ARC Manager



ROLE of the ARC-nodes

Build a community (e.g. ALMA/ARC-days 2007, 2008; tutorials, PRINS)
Provide face-to-face user support (post-obs.)

Offer help with specific expertises (see next slide)

Provide user feedback

Beinvolved with softwar e development & testing

manuals, cookbooks; share with the other ARCYARC-nodes

e.g. CASA-testing: Rossetti @ Socorro, ESO;

ALMA Observation Preparation softwar e-test

Beinvolved in commissioning/science verification phase

http://www.ira.inaf.it/alma/alma.html
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Areas of expertisein EU ARC-nodes

Wide-field, high-dynamic range imaging (UK/NL/F)
Mosaicing ()

High-frequency observing (NL)

Infrastructure for advances data analysis tools (D/NL/Nordic)
Data handling/GRID-technology (I/P)

Coordinating surveys'key projects (1)

Polarimetry (1/F/D)

Astrometry (Nordic/D/UK)

Pipeline heuristics (D)

Automatic data calibration (D)

. Datapipelining (UK)

Multi-frequency synthesis (Nordic/UK)

Array combination imaging (UK)

Robust self-cal methods and use of WVR data (Nordic)
Data handling and server (P)

Instrumental calibration (F)

. Atmospheric phase calibration (F)

ALMA imaging ssmulations (F)



Present situation

ARC-working group consisting of:
6 staff-members [Brand, Gregorini, Mack, Nanni, Prandoni, Zanichelli]

2 post-docs:
1 experienced in VLBI (radio, extra-galactic) [ Rossetti|
1 experienced in comp. systems, software [ Bedosti|
(Until July 2008: 1 experienced in (sub-) mm (galactic) observations;
preparation for ALMA [Fontani])

Rossetti: One of 4 EU CASA-user support specialists who will train
EU community in its use, and act as interface between the EU-
users and developers at NRAO.



Future situation

| mmediate Future:

2 new post-docsto be hired 2009
Hardware acquisition: 3 2008

Long-term: 3 2011.

1 FTE provided by (4-6) IRA-staff; 1 system manager;
4 post-doc positions

+ Involve experts from other institutes:
e.d., Viviana Casasola (IRA-Firenze/Arcetri)
Obs. Catania [+ temp. transfer personnel ]



| mportance of having an Itallan ARC

- Italy gains expertise in mm-interferometry, which is going
to be very important in the next decade(s).

- It gives Italian community advantaged entrance to ALMA and
to the EU-ALMA network (ESO, other regional nodes);
Italian users can tap into the network of expertises,

Access to Commissioning, easier access to Early Science.

- Development of GRID technology, expertise in transmission
and archiving of large quantity of dataisin synergy with other
applications (e.g., eVLBI, mm-VLBI, Lofar).

- Participation in EU funding network through FP7 RadioNet,
I'TN, COFUND.



General ALMA pagesat ESO:
http://www.eso.or g/sci/facilities’alma/index.html

ESO-ARC pages.
http://www.eso.or g/sci/facilitiesalma/arc

|talian ARC-pages:
http://www.ira.inaf.it/alma/alma.html

Check for job offers.



