Science Operationswith ALMA
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ALMA operationsin Chile
ALMA operationsin Europe
Early science observing




| mportant dates

e Q32007: Start of early science observing
e Q4 2011: Completion of construction

mmm) Astronomers can start using ALMA while
construction and commissioning Is on-going!




Science Oper ations:
Project’ s Perspective

ALMA isa service observing facility

Operationsin Chilelimited to activities needed to
acquire, certify and archive scientific data

For safety, number of ALMA staff at 5000 m to be
kept at minimum

Main interface between usersand ALMA isthrough
Regional Support Centers

Development/upgrades on hardwar e and software
contracted to Executives > | nstitutes




ALMA Operations Organization
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ALMA director
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Science Oper ations:
Astronomers Per spective

Non-experts should be ableto use ALMA

Dynamic scheduler to match observing
conditions

Reliable and consistent calibration:
— 1% at mm, few % at submm goal

Data public in timely fashion




ALMA Operations

Array Operations Site Chajnantor
Operations Support Facility San Pedro
Central Office Santiago
Regional Support Centers NA/EU
Development / Upgrades NA/EU

Subject to approval by ALMA Board!
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Chajnantor

ASAC at center of ALMA array
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Array Operations Site
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Main Functions AOS

* Antennare-configuration (continuous)
e |nstrument module exchange
e Security of site
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M ain functions OSF:
near San Pedro

Array scheduling and oper ations
Quick-look data reduction

Maintenance and repair antennas
Maintenance and repair instrumentation
Administration, safety




Dynamic Scheduler

 Dynamic scheduler selects programs
accor ding to:
— Sciencerating

— Weather conditions. transparency, phase
rms, .... (‘stringency’)

— Execution status
— Array configuration
— Partner parity




Transparency Variations

Annual variation

! !
Chajnantor: Median 225 GHz Zenith Optical Depth (7gg:)

Diurnal variation
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11.2 GHz
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Phase Stability Variations

Annual variation

Chajnantor: Median RMS Phase Fluctuations at Zenith
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Transparency and
Phase Stability

Note tail in statistics of periodswith good transparency
but large phase rms => phase correction essential!




Main functions Central Office:
Santiago

Pipeline data reduction
Quality assessment
Production of archive
Business functions
Science offices




Science operations in practice

Phasel + || proposalsthrough RSCs

— Powerful time estimator and end-to-end data
simulator => scheduling blocksto OSF

Scheduler selects programs, assures

nomogeneous + consistent calibration;

nossibility of eavesdropping and breakpoints

Pipeline data reduction, quality control,

oroduction of archive, VO compatible

— Complete data management system

Advanced datareduction at RSCs




Example: Vegadebrisdisk

Dust trapped in resonances due to unseen planet?

Norch affeet [arswn)
v n
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PdB 1mm data

Simulation
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Wilner et al.
2002

Use simulator to observe’ model in same way as actual data



Regional Support Centers,
Core Functions

* Proposal handling

o User support for proposals and data
reduction beyond the standard pipeline
products

 Host of copy of archive

Corefunctionsare controlled by ALMA Observatory




Regional Support Centers,
Additional Functions

« Advanced softwar e and technigues (e.g.
large OTF maps)

e Training, summer schools, outreach
e Research funding,

Additional functions may differ between RSCs




European RSC

 ESO will do phasel proposal handling and
some aspects of archiving; rest in RSC

e Call for proposalsfor RSC in TBD time (>1
yr)

« ESO fundsonly part of RSC cor e functions
(~10 fte)

« Additional funding to come from national /
other sources, I.p. countries hosting RSC




Modelsfor European RSC

True Center In single location

!

Central Node with distributed network  <ssm
Favored by

1 ESAC

Virtual Center distributed throughout Europe




Central Node with networ k

o Strong Central Node for user support

 Development within distributed network,
to ensure optimal use of expertisein
European institutes

Community comments wel comel!




Development / Upgrades

 New /upgradeinstrumentation over lifetime of
array, e.g..
— Additional recelver bands
— Second gener ation correlator
— Improved software

 Tobedonemostly at institutesin partner
countries, under contract from ESO

* Development funding included in operations
budget (~5 M Eu/ year Europe)




Early Science observing:
>3 2007

Follows Commisioning and Science
Verification

Open to community through call for
proposals

Should demonstrate unigue ALMA
capabilitiesto all astronomers

Provides feedback to ALMA operations




Unique ALMA capabilities
for Early Science

Senditivity: gain over existing facilities
once >6 antenna’s

L ong baselines —=> high angular
resolution

High frequencies
Southern sky
Polarization capabilities




Sensitiviiy (mlv)

Early science sensitivities
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See ASAC Sept. 2002 report for assumptions, number s subject to change



ASAC Recommendations

Start with no lessthan 6 antenna’s, preferably
8-10

Start with at least 2 recaiver bands (including
Band 3)

Phase correction isessential for Early Science
Polarization to be included a.s.a.p.

Array for Early Scienceto be separated from
commissioning array
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Subaru Telescope, National Astronomical Observatory of Japan January 28, 1999
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