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ALMA Key science 4: high redshift deep fields  





 Two calls for proposals per year 

 A single TAC for NA+EU+EA 

 Service observing (PI not involved in observations) 

 Dynamic scheduling: 
    - Best project in queue determined every SB (hr-scale) 
    - Depends on weather + configuration + priority 



 Calibration and imaging pipeline 
       - Final product: data cube  

 Archive 
        - Raw data + pipeline products 
        - 200 TB/yr 
        - public after 18 months 

 User face-to-face support provided 



 No guaranteed time 

 Single TAC for NA+EU+EA 
       EU ~ 35%, NA ~ 35%, EA ~ 20%, Chile = 10% 
        - in ESO: D~21%, F~16%, E~9% 
        - in ALMA: D~7.5%, F~5.5%, E~3% 

 Huge competition to be expected 

 Early Science Call for Proposals: end of 2010;  
        ES starts 8 months later (2011) 



-  At least 16 12-m antennas fully commissioned 
-  Receiver bands 3, 6, 7, and 9 available on all antennas, plus 
    bands 4 and 8 on as many antennas as possible 
-  Sufficient antenna stations (platforms) to provide range of configurations 
    covering the shortest spacings out to at least 1 km 
-  Synthesis mapping of single fields, plus pointed mosaic mode 
-  Basic set of spectral modes 
-  Linear and circular polarisation of compact sources 
-  Single-dish mapping of extended objects in both continuum and spectral 
    line modes, including on-the-fly observing 
-  Calibration of all the above to a level comparable with existing mm-wave 
    arrays - requires hot/ambient loads and WVRs 
-  Software to support users’ applications, the preparation and execution of 
    observations and off-line data reduction 

Expected in 2012: observe >75% of time with >40% of antennas; 
2013: formal end of construction 



-  mostly concentrated on science 
-  some administrative information 
-  minimal amount of technical information 
-  target list 

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

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 Observing Tool 







Central node (ESO) + Network of regional nodes 





Independent regional nodes 

Bonn-Bochum-Cologne (D) 

IRA, Bologna (I) 

IRAM (Grenoble; F, E) 

Leiden (+; NL) 

Manchester (+; UK)  

Nordic (Onsala; DK, S, SU + Baltic states) 

Lisbon (P); Zürich (CH); Ondrejov (CZ); Belgium 

Responsibilities & interactions detailed in “Memo of Understanding” 

  ESO 
Central node 

Also interested in joining: 



Key science  
1: Planetary regions, nearby disks 
2: Astrochemistry 
3: Interstellar medium 
4: High-redshift deep fields 

Italian representatives in ALMA: 
Testi – European Project Scientist 
Tofani – ALMA Management Advisory Committee (AMAC) 
Maiolino – European Science Advisory Committee (ESAC) 
Andreani – EU ARC Manager 
Tarenghi – former Director ALMA 

50×12m + (4×12m + 12×7m) 
0.3-3mm; resol: 0”.015λ(mm) 



In response to ESO-call, national INAF-ALMA Commission 
was established in June 2004. This recommended: 

                  IRA to host ALMA Regional Centre 

Primarily based on IRA’s extensive experience with (radio) 
interferometrical instruments, observing techniques, software 
packages and development, and managing large data sets. 

           Expression of interest from INAF to ESO.  
Italian ARC: hosted by IRA-Bologna, funded by INAF  

 Testi, de Zotti, Mack, Natta, Pucillo 



IRA 

Central Library Conference rooms Mensa 

Campus “Area di Ricerca”: 
8 institutes (6 CNR, 2 INAF) 



Core tasks ⇒  ESO 
   - Basic user support (Helpdesk) 
   - Emit Call for Proposals, Phase I, Phase II 
   - ALMA archive operations 
   - Data product support: delivering data and software 

Additional tasks ⇒ ARC nodes 
   (see next slide) 



 Build a community (e.g. ALMA/ARC-days 2007, 2008; tutorials;             
                                  seminars; schools; meetings; PRINs) 

 Provide face-to-face user support (post-obs.) 
     and archival data-mining 

 Offer help in specific areas of expertise (see next slide) 

 Provide user feedback 

 Be involved with software development & testing 
    manuals, cookbooks; share with the other ARCs/ARC-nodes 
    e.g. CASA-testing: Rossetti @ Socorro, ESO; 
   ALMA Observation Preparation software-test  

 Be involved in commissioning/science verification phase 

                         http://www.alma.inaf.it/ 



1.  Wide-field, high-dynamic range imaging (UK/NL/F) 
2.  Mosaicing (I)  
3.  High-frequency observing (NL) 
4.  Infrastructure for advances data analysis tools (D/NL/Nordic) 
5.  Data handling/GRID-technology (I/P)  
6.  Coordinating surveys/key projects (I) 
7.  Polarimetry (I/F/D) 
8.  Astrometry (Nordic/D/UK) 
9.  Pipeline heuristics (D) 
10.  Automatic data calibration (D) 
11.  Data pipelining (UK) 
12.  Multi-frequency synthesis (Nordic/UK) 
13.  Array combination imaging (UK) 
14.  Robust self-cal methods and use of WVR data (Nordic) 
15.  Data handling and server (P) 
16.  Instrumental calibration (F) 
17.  Atmospheric phase calibration (F) 
18.  ALMA imaging simulations (F) 



ARC-working group consisting of: 

6 staff-members Brand, Gregorini, Mack, Nanni, Prandoni, Zanichelli 

2 post-docs + 1 technician:  
    Rossetti (VLBI, radio, polarisation, extra-galactic)           60% 
    Mignano (software development, opt/IR, extra-galactic)  50% 
    Bedosti (computer systems, software)                            100% 

<7/2008: Fontani  ((sub-) mm, galactic; preparation for ALMA) 

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



 Immediate Future: 

1 new post-docs to be hired  2009/10  (deadline 21 Oct. 2009)    
1 ESO-ALMA COFUND Fellow arrives 2010 (deadline 1 Nov.) 
INAF: ARC astronomer (tenure) 2010 
INAF: ALMA science (tenure) 2010 (Arcetri or IRA)   
Hardware acquisition: ≥ 2008 (www.alma.inaf.it)   

 Long-term: ≥ 2011: 

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

+ Involve experts from other institutes 



Activities: recent & future 
Regular (ca. 1/month) internal ARC-meetings 

Received first visitor! 

CASA-tutorial - May 2010 

ALMA-course (Rome/Teramo) - Nov. 2009 

International School on “ALMA and Astrochemistry”  
 (COST Action: The Chemical Cosmos: understanding 
  chemistry in astronomical environments) - 2010/11 

Preparation of visitors’ open-plan offices 

Web page development (Joomla!)  (http://www.alma.inaf.it) 



http://www.alma.inaf.it/ 







-  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 data is in synergy with other  
   applications (e.g., e-VLBI, mm-VLBI, Lofar). 

-  Participation in EU funding network through FP7 RadioNet,  
   ITN, COFUND. 



Latest News: 
http://www.almaobservatory.org/ 

General ALMA pages at ESO: 
http://www.eso.org/sci/facilities/alma/ 

Possible Science Projects (DRSP): 
http://www.eso.org/sci/facilities/alma/science/drsp/ 

ESO-ARC pages: 
http://www.eso.org/sci/facilities/alma/arc/ 

Italian ARC-pages: 
http://www.alma.inaf.it/ 

Check for job offers.  


