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ALMA !



• The largest ground-based astronomical facility  
• The 12-m Array: 50 12-m antennas 

Atacama Compact Array: 12 7-m, 4 12-m  
in total, 66 antennas  

• ~5000 m in altitude, Chajnantor plateau, Chile 
• https://almascience.org

Atacama  
Large  
Millimeter/submillimeter  
Array

https://almascience.org
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Official partner of ALMA

2012 MOU between NAOJ & KASI 2014 MOA between NINS/NAOJ/KASI

ALMA OSF



ALMA full Operation’s 
Specifications





Why (sub)mm & ALMA?

galaxy = dark matter + stars + ISM

ISM = gas (H I, H II, H2, He, C, N, O;
atoms + molecules)

+ dust (PAH, grains)

submm: extinction-free probe for
~1000 spectral lines from inter- &
circum-stellar medium and dust

Chandra GALEX HST Spitzer VLA
PdBI CO(1-0) + HST

Schinnerer et al. (2013)

M51

From Y. Yang’s slides
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Level one science goals
While ALMA will revolutionize many areas of astronomy, the technical requirements 
of ALMA were driven by three Level One Science Aims: 

I. The ability to detect spectral line emission from C+ in a normal galaxy like the 
Milky Way at a redshift of z = 3, in less than 24 hours of observation. 

II. The ability to image gas kinematics in a solar-mass protostellar/protoplanetary disk 
at a distance of 150 pc (roughly, the distance of the star-forming clouds in Ophiuchus 
or Corona Australis), enabling one to study the physical, chemical, and magnetic field 
structure of the disk and detect the tidal gaps created by planets undergoing formation. 

III. The ability to provide precise images at an angular resolution of 0.1ʺ. Here the 
term "precise image" means an accurate representation of the sky brightness at all 
points where the brightness is greater than 0.1% of the peak image brightness. This 
requirement applies to all sources visible to ALMA that transit at an elevation greater 
than 20 degrees.



ALMA2030



Large Programs
• To address strategic scientific issues that will lead to a major 

advance or breakthrough in the field


• > 50 hours on the 12-m Array (with or without ACA) 
> 150 hours on the ACA in stand-alone mode 

• Not producible by a combination of Regular Proposals


• Must deliver high level products and relevant documentation 
following the management plan of the proposal 

https://almascience.nrao.edu/alma-data/lp

https://almascience.nrao.edu/alma-data/lp


 

https://almascience.nrao.edu/alma-data/lp

https://almascience.nrao.edu/alma-data/lp
https://almascience.nrao.edu/alma-data/lp


DSHARP
Disk  
Substructures at 
High  
Angular  
Resolution  
Project


Sean Andrews et al. 2018: 
10 ApJL papers,  
posted at astro-ph  
on Dec. 12, 2018


0.035” (5 au scales) 
Band 6



Cycle 7
2019.1.00195.L   ALMAGAL: ALMA Evolutionary study of High 

Mass Protocluster Formation in the Galaxy, Sergio 
Molinari


2019.1.00261.L   Early Planet Formation in Embedded Disks, 
Nagayoshi N. Ohashi 

2019.1.00763.L   VERTICO: The Virgo Environment Traced in 
CO, Toby Brown


2019.1.01634.L   REBELS: An ALMA Large Program to Discover 
the Most Luminous [CII]+[OIII] Galaxies in the 
Reionization Epoch, Richard RJ Bouwens

“eDisk”



ALMA Cycle 8
• Call for Proposals: 4300 hours (12-m array), 3000 hours (ACA) 

- March 17 : release of CfP 
- April 15 : deadline 

• New capabilities 
- Solar obs. in Band 5 
- VLBI obs. of faint science targets (< 500 mJy) 
- High-freq. obs. (Bands 9/10) with the stand-alone 7-m Array 
- Continuum linear pol. mosaicking (Bands 3 to 7) 
- Spectral scans with the 7-m Array


• Dual-Anonymous Proposal Review



ALMA Cycle 8
• Townhall meetings 

- KASI : March 19 Thursday, 2020 
- Seoul National University : March 26 Thursday, 2020 
- Yonsei University : March 27 Friday, 2020 
- Kyunghee University : TBD 

• Technical capabilities 
- 12-m Array antennas > 43 
- 7-m antennas > 10, TP antennas > 3 
- Bands 3,4,5,6,7,8,9,10 
- C1 to C8 (8.5 km) for Bands 3 to 7, to C7 (3.6 km) for Bands 8,9,10 
- Spectral line & continuum obs. in all bands, mosaics (Bands 3 to 9), single disk 
spectral line obs. in Band 3 to 8 
- Polarization: single pointing in linear & circular pol. for both continuum & spectral 
line obs. in Bands 3,4,5,6,7 (12-m Array), mosaicking of continuum linear pol. ors. 
(Bands 3 to 7)



ALMA Summer School
• 2020.08.17—21


• SOAO


• Undergraduates 
to Postdocs


• Program 
Introduction to radio interferometry and ALMA 
ALMA data calibration and imaging 
Hands-on group projects with ALMA archive data 
Presentation


