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The Atacama Large Millimetre Array

A revolutionary research facility:

★ 54x12m + 12x7m antennas; 16km maximum 
baselines
★ working over the 84 - 950 GHz range (300 
μm - 3.5 mm)
★ max. spacial resolution: 5 mas 
★ max. velocity resolution: <0.05 km/s

Built and operated by ESO, NA, EA, Chile

Capable to address most/all astronomy topics



Leonardo Testi: The ALMA project, Copenhagen, 26 August 2010
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Example: directly image of proto-planets in disks

Simulations by Wolf & 
D’Angelo (2005)
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Example: directly image of proto-planets in disks



The Atacama Large Millimetre Array

Example: Study the chemistry in SF regions

Test 3mm ALMA data for the hot molecular core G34.26+0.15.



The Atacama Large Millimetre Array

Example: Study the chemistry in SF regions



The Atacama Large Millimetre Array

Example: ... and out to the highest redshifts



Figure 2: Figure 2: ALMA 3mm spectra of 26 SPT sources. The vertical axis is observed flux density
in units of mJy, with 30 mJy offsets between sources for clarity. Spectra are continuum-subtracted. The
strong CO lines are indicative of dust-enshrouded active star formation. The spectra are labeled by source
and redshift. Black labels indicate unambiguous redshifts (18), with the subset in bold (12) having been
derived from the ALMA data alone. Five sources labeled in blue (5) are plotted at the most likely redshift
of multiple options, based on the dust temperature derived from extensive far-infrared photometry. Three
sources with no lines detected are placed at z = 1.85, in the middle of the redshift range for which we
expect no strong lines, and labeled in red. Total integration times for each source were roughly ten minutes.
The synthesized beam size ranges from 7′′×5′′ to 5′′×3′′ over the frequency range of the search, which is
inadequate to spatially resolve the velocity structure of the lensed sources.

12

Vieira et al. (2013)



ALMA Early Science Cycle 3

 Anticipated Capabilities:
•  >36x12m antennas + 10x7m antennas 

+ 2x12m total power antennas
• Bands 3, 4, 6, 7, 8, 9, 10 (3mm down to 

0.35mm)
• baselines up to 2 km for B8, 9, 10
• baselines up to 5 km for B7
• baselines up to 10 km for B3, 4, 6
• Single field + mosaics
• polarization
• mixed correlator modes 

Some non-standard modes:
• Bands 8, 9 & 10 observations
• Long baselines (> 2km)
• Polarization
• Spectral Scans
• All ephemeris observations
• Bands ≥ 7 with all narrow band spectral 

windows
• Non-standard calibrations

Start: Oct 2015 - Sept 2016
Time Availability: 2100 hours
Call: March 24
Deadline: April 23 (est.)
Results: August 



The ALMA Regional Centres



• Distribution of Call for Proposals

• user support for proposal preparation

• TAC procedures & technical feasibility

• Assistance with phase II scheduling/execution observations

• Data products support

• Archive operations

• ALMA helpdesk

• community development and outreach

The ALMA Regional Centres

  ARC Duties



• Seven Nodes and one Centre of Expertise

• Duties: user support (face2face proposal preparation and 
data reduction or archival research, meetings, workshops, 
Helpdesk); phase II; community preparation; outreach.

• For CoE: also develop unique expertise; increase ALMA 
national usage

The EU ALMA Regional Centre



• expertise strengthening (e.g.: planetary atmospheres and data mining)

• ALMA promotion to the national community (national community days, visits to 
institutions, webpage)

• f2f (proposal preparation and archival research)

•QA2, tutoring in EU-ARC activities

• EU ARC activities (incl. ARC all hands)

The Portuguese ALMA Centre of Expertise - PACE

  PACE main duties



The Portuguese ALMA Centre of Expertise - PACE

Cycle-2 PACE supported ALMA programs:

• Spoon et al. “Detecting in CO(1-0) the Strongest Molecular Outflow found by Herschel in the 
Southern Sky”
• Triester et al. “Caught in a Cosmic Tango: ALMA Spies the Interplay Between Dual AGN in 

Merger Remnant Galaxies”
• Bauer et al. “Lensing Through Cosmic Time: ALMA Constraints on "Normal" Galaxies in the 

HST Frontier Fields”
• Ibar et al. “A resolved view to star-forming H-𝜶 galaxies at z = 1.47-2.23: exploiting the 

synergy between ALMA and AO-IFU”
• Stott et al. “Probing the z=1.0 Kennicutt-Schmidt law by combining ALMA and VLT KMOS 

observations”



The Portuguese ALMA Centre of Expertise - PACE

ALMA-PT results being produced...
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Herschel-ATLAS and ALMA
HATLAS J142935.3-002836, a lensed major merger at redshift 1.027
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ABSTRACT

Context. The submillimetre-bright galaxy population is believed to comprise, aside from local galaxies and radio-loud sources, intrinsically active
star-forming galaxies, the brightest of which are lensed gravitationally. The latter enable studies at a level of detail beyond what is usually possible
by the observation facility.
Aims. This work focuses on one of these lensed systems, HATLAS J142935.3−002836 (H1429−0028), selected in the Herschel-ATLAS field.
Gathering a rich, multi-wavelength dataset, we aim to confirm the lensing hypothesis and model the background source’s morphology and dynam-
ics, as well as to provide a full physical characterisation.
Methods. Multi-wavelength high-resolution data is utilised to assess the nature of the system. A lensing-analysis algorithm that simultaneously fits
different wavebands is adopted to characterise the lens. The background galaxy dynamical information is studied by reconstructing the 3D source
plane of the ALMA CO (J:4→ 3) transition. Near-IR imaging from HST and Keck-AO allows to constrain rest-frame optical photometry inde-
pendently for the foreground and background systems. Physical parameters (such as stellar and dust masses) are estimated via modelling of the
spectral energy distribution taking source blending, foreground obscuration, and differential magnification into account.
Results. The system comprises a foreground edge-on disk galaxy (at zsp = 0.218) with an almost complete Einstein ring around it. The background
source (at zsp = 1.027) is magnified by a factor of µ ∼ 8−10 depending on wavelength. It is comprised of two components and a tens-of-kpc-long
tidal tail resembling the Antennæ merger. As a whole, the background source is a massive stellar system (1.32+0.63

−0.41 × 1011 M⊙) forming stars at a
rate of 394 ± 90 M⊙ yr−1, and it has a significant gas reservoir MISM = 4.6 ± 1.7 × 1010 M⊙. Its depletion time due to star formation alone is thus
expected to be τSF = MISM/SFR = 117 ± 51 Myr. The dynamical mass of one of the components is estimated to be 5.8 ± 1.7 × 1010 M⊙, and,
together with the photometric total mass estimate, it implies that H1429−0028 is a major merger system (1:2.8+1.8

−1.5).
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1. Introduction

Most of the sources responsible for the far-infrared (FIR) back-
ground (Reach et al. 1995; Puget et al. 1996; Fixsen et al. 1998;
Lagache et al. 1999) are at z > 1 (Franceschini et al. 1994;
Fall et al. 1996; Burigana & Popa 1998; Hauser & Dwek 2001).
Their detailed study has been limited by instrumental develop-
ment: early submillimetre (submm; rest-frame FIR) studies were
based on shallow- and low-resolution surveys (e.g., Scott et al.
2002; Smail et al. 2002; Greve et al. 2004, 2008; Magnelli et al.
2009; Clements et al. 2010; Dannerbauer et al. 2010; Jacobs
et al. 2011), but the advent of Herschel and the construction of
the Atacama Large (sub-)Millimetre-Array (ALMA) are over-
coming these limitations.

These recent instrumental developments have enabled sys-
tematic, detailed follow-up of the brightest of the galaxies de-
tected in the FIR and (sub-)millimetre regime (e.g., Cox et al.
2011; Harris et al. 2012; Karim et al. 2012; Lupu et al. 2012;
Ivison et al. 2013; Hodge et al. 2013; Vieira et al. 2013; Weiß
et al. 2013; Riechers et al. 2013), revolutionising our view of

this galaxy population (for a review, see Casey et al. 2014).
Commonly referred to as submm galaxies (SMGs), they are be-
lieved to be a sporadic (∼100 Myr, Greve et al. 2005; Tacconi
et al. 2006, 2008) and extremely active phase of evolution
(star-formation rates of ∼102−103 M⊙ yr−1, Ivison et al. 2000;
Chapman et al. 2005; Coppin et al. 2008; Michałowski et al.
2010a,b; Wardlow et al. 2011; Yun et al. 2012; Smolčić et al.
2012; Riechers et al. 2013). Whether this phase is responsible
for the formation of the bulk of the stellar population of their
descendants is still a matter of debate (Renzini 2006; Tacconi
et al. 2008; González et al. 2011), as is the trigger for this ex-
treme phase. Gas-rich major mergers (Frayer et al. 1998, 1999;
Ivison et al. 2000; Tacconi et al. 2008; Daddi et al. 2010b; Engel
et al. 2010; Menéndez-Delmestre et al. 2013), smooth accre-
tion of cold gas as suggested by hydrodynamical simulations
(Kereš et al. 2005; Carilli et al. 2010; Davé et al. 2010; Hayward
et al. 2011; Hodge et al. 2012) and self-regulated baryon collapse
(Granato et al. 2004; Lapi et al. 2011) have all been proposed to
induce the SMG phase.
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The Portuguese ALMA Centre of Expertise - PACE

Official Site:

http://pace.oal.ul.pt

http://pace.oal.ul.pt
http://pace.oal.ul.pt
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