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ALMA – The first year of observations 

Andreas Lundgren 
Deputy Lead of the Program Manager Group 



Talk Overview 

•  Short description of JAO and related governing bodies, 
and setting the stage for Cycle 0 

•  Cycle 0 Proposals 
•  Observations in Cycle 0 
•  Selected science results 

•  I am here to listen and learn and listen to how we can 
improve and to see how ALMA data is presented 
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The Joint ALMA Observatory (JAO) 

•  ALMA is operated by the JAO. 
•  The ALMA Regional Centers (ARCs) form an integral part of JAO 

operations.  
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High-level concepts for Science Operations 
in Cycle 0  

•  Observations will be done in service observing mode with flexible 
scheduling. 

•  Observations 18h/day in 7d period alternated by maintenance (6h) 
and commissioning (7n) periods. 

•  All observations are executed in the form of scheduling blocks 
(SBs), each of which contains all information necessary to schedule 
and execute the observations. 

•  All science and calibration raw data are captured and archived 
•  The default output to the astronomer are reliable data sets, 

calibrated according to the calibration plan. 
•  The Joint ALMA Observatory (JAO) is responsible for the data 

product quality. 
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Cycle 0 Capabilities 
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Configurations 

Receiver characteristics 

Correlator settings 
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Technical feasibility 
Proposal Review  

Committee 

Program preparation 
Phase 2: SBs 

Long-term queue 

Observations 

Quality control 
Pipeline 

Proposal preparation 
Phase 1 

Archive (OSF+SCO) 

DSO 
EA ARC PI 

EU, NA, EA  
mirror archives 

Program flow 

NA ARC 

EU ARC 

•  Standard Proposals  
•  Large Proposals 
•  Target of Opportunity 
•  Director’s Discretionary time 

PI Proprietary time: 
One year 



Proposals 

•   Cosmology and the high redshift universe: 20% 
•   Galaxies and galactic nuclei: 27% 
•   ISM, star formation/protoplanetary disks and their astrochemistry, 

exoplanets: 40% 
•   Stellar evolution, the Sun and the solar system: 13% 
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A call for proposals for ALMA Early Science Cycle 0 was published on March 30, 
2011, with a submission deadline of June 30. The astronomical community 
responded enthusiastically: 919 unique proposals  were received. Their 
distribution across the four ALMA science categories was as follows:  

Ultimately, 112 proposals were identified as having the highest priority for 
completion, and a further 52 as filler projects. 

Maria Diaz Trigo will give more details on the proposal review process  



Proposals 
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The number of SBs in the top 112 accepted proposals as function of ALMA band. 



Proposals 
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Total estimated requested observing time as function of Right Ascension. 



Phase 2 

•  For the proposals that was accepted: On to phase 2. 
•  Two things happen in parallel: 

•  The project will be assigned to a Contact Scientist and a Phase 2 
Generator. This will be covered by Suzanna Randalls talk later. 

•  The aot files are downloaded by the DSO lead in order to make 
observing plans and look on observational pressure. 

ALMA Community days, Garhing June 25, 2012 10 



Cycle 0 – the first observation 
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September 30th, 2011 



Cycle 0 – how it looks now 
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Observations 

•  Observing blocks of 7 nights 
–  Wednesdays regression (computer and antenna), calibration 

observations (amplitude grid monitoring, and calibration source 
flux checks) 

–  Thursday-Tuesday: Regular observations 
•  6 astronomers at the OSF 

–  3 astronomers on duty, 3 support astronomers 
•  AoD: Observations and what to do next (Present and future) 
•  Support: Quality checks and logs (Past) 

–  Morning, Day, Night shift 
•  Morning: Wrap up the shift, plan the next 
•  Day: Continue planning, start observations 
•  Night: Observations 

ALMA Community days, Garhing June 25, 2012 13 



Cycle 0 – Coarse night planning 
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Cycle 0 - detailed night planning 
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Cycle 0 - backup plans … 
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Cycle 0 - Submitting the SB 
(So, you think you are ready?) 

•  Is the bandpass calibrator is above 20o? 
•  Is the amplitude calibrator is above 20o, and not too 

close to the parent body? 
•  Is the phase calibrator is above 20o, and within 10o from 

the science source? 
•  Is uv-coverage necessary for the science goal? Has the 

science source been observed before? At what LST?  
•  Is the atmosphere transparent enough? 
•  Is the phase stability good enough? 
•  Are there more than 16 antennas that can lock - at both the pointing 

and science bands? 
•  Can the scheduler read the SB?  
•  And yes, there is more 
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Improvements in efficiency 
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50% of the time used, 1/3 of the SBs finished 
50% of the PIs will or have received data 
With more antennas and better weather we 
expect to pick up the slack 



Information logging 
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Quality assurance 

•  QA0: is a near-real-time verification of data quality. It deals with rapidly-varying 
performance parameters (at scales of a scheduling block, or SB, execution length or 
shorter, such as e.g. phase fluctuations, antenna gain, offset pointing, and focus.) and thus 
it has to be performed at the time of the observations. Assessment is performed by AoDs 
(Astronomers on Duty). 

•  QA1: includes slowly varying (timescales longer than a week, such as e.g.\ baseline 
measurements, delays, all-sky pointing, and focus curves) array performance parameters. 
They will all be measured by AoDs executing standard calibration SBs created as specified 
by the Calibration Plan. 

•  QA2: Data Reduction. Comparison of data quality to science goals. 
•  QA3: Post-reduction evaluation of the data products delivered to the PIs, triggered by PIs 

(or ARC staff) 
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The goal of ALMA Quality Assurance (QA) is to deliver to the PIs a reliable final data 
product that has reached the desired control parameters outlined in the science goals, 
that is calibrated to the desired accuracy and free of calibration or imaging artifacts. The 
broad classification of this multi-layered QA approach is: 

Liz Humphreys talk will give us more details 



Online QA0 
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Online QA0 
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Online QA0 
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Online QA0 
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Online QA0 
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Cycle 0 – Data reduction 

•  Import data into reduction software  
•  A priori and QA0 flagging 
•  Phase correction based on data from the Water Vapor Radiometers (WVRs) 
•  System temperature (Tsys) calibration 
•  Antenna position correction (antpos) calibration 
•  Application of the WVR, Tsys and antpos calibration tables 
•  Split of the science data 
•  Initial flagging (shadowing, atmospheric lines) 
•  Putting a model for the spatially-resolved calibrators 
•  Bandpass calibration 
•  Gain calibration (phase and amplitude) 
•  Application of the bandpass and gain calibration tables 
•  Flux equalization/bootstrapping across observations 
•  QA2 of calibration 
•  Imaging 
•  QA2 of imaging 
•  Packaging of data and products 
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Main steps of data  reduction workflow 
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www.almaobservatory.org 

The Atacama Large Millimeter/submillimeter Array (ALMA), an international astronomy facility, is a partnership of Europe, 
North America and East Asia in cooperation with the Republic of Chile.  ALMA is funded in Europe by the European 
Organization for Astronomical Research in the Southern Hemisphere (ESO), in North America by the U.S. National Science 
Foundation (NSF) in cooperation with the National Research Council of Canada (NRC) and the National Science Council of 
Taiwan (NSC) and in East Asia by the National Institutes of Natural Sciences (NINS) of Japan in cooperation with the 
Academia Sinica (AS) in Taiwan.  ALMA construction and operations are led on behalf of Europe by ESO, on behalf of North 
America by the National Radio Astronomy Observatory (NRAO), which is managed by Associated Universities, Inc. (AUI) 
and on behalf of East Asia by the National Astronomical Observatory of Japan (NAOJ).  The Joint ALMA Observatory (JAO) 
provides the unified leadership and management of the construction, commissioning and operation of ALMA. 


