
(��(=,*FV32�

27A74��)�4��U6>�
�/3"7��38��!7����#3�1�7A4 !7"% 

1

July 13, 2020 @ALMA summer student training camp

2

aceCfbd
3

ALMA Regional Centers (ARCs)

Each of the three ALMA regional partners (Executives) maintain an ALMA Regional Center (ARC) 
within its respective region.  The 
ARCs provide the gateway to ALMA 
for astronomers, whether for infor-
mation, assistance through the Help-
desk, for submitting proposals and 
science goals through the OT, or ac-
quiring data through the archive.
The North American ARC is part of 
the North American ALMA Science 
Center (NAASC) based at NRAO 
headquarters in Charlottesville, VA, USA, and with the assistance of the National Research Council of 
Canada (NRC), is responsible for supporting the science use of ALMA by the North American and Tai-
wan astronomical communities, and for research and development activities in support of future up-
grades to ALMA.
European researchers are supported by the EU-ARC, based at the ESO headquarters in Garching, Ger-
many, along with regional nodes based in Germany, Italy, Sweden, France, the Netherlands, the United 
Kingdom, and the Czech Republic.  

The East Asian ARC (EA-ARC) 
is based at the NAOJ headquar-
ters in Tokyo, in collaboration 
with Academia Sinica Institute 
of Astronomy and Astrophysics 
(ASIAA), and supports the as-
tronomy communities of Japan 
and Taiwan.  
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Learn More
The three ARCs can be reached through their web sites:

NAASC  http://science.nrao.edu/facilities/alma/
EU-ARC  http://www.eso.org/sci/facilities/alma/arc.html

EA-ARC  http://alma.mtk.nao.ac.jp/e/forresearchers/ea-arc/

Figure 10: Array in the moonlight.  Image courtesy of Stéphane Guisard (© 2011, www.astrosurf.com/sguisard)

Figure 9: ARCs are located in North 
America, Europe, and East Asia.  The 
ALMA headquarters are located in 
Santiago,  Chile   © ALMA (ESO/
NAOJ/NRAO).
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What is ALMA?
The Atacama Large Millimeter/submillimeter Array (ALMA) will be a single research instrument com-
posed of 66 reconfigurable high-precision anten-
nas (see Figures 7 & 8), located on the Chajnan-
tor plain of the Chilean Andes at an elevation of 

a b o u t 
5000-m 
and at a 
latitude 
of -23°.  
ALMA will consist of the 12-m Array, made up of fifty 12-m di-
ameter antennas, plus the Atacama Compact Array (ACA), made 
up of twelve 7-m antennas packed closely together and four 12-
m antennas (the Total Power (TP) Array).
ALMA will be a complete imaging and spectroscopic instrument 
for the millimeter/submillimeter regime, providing scientists 
with capabilities and wavelength coverage which complement 
those of other research facilities of its era, such as the Jansky 
Very Large Array (JVLA), James Webb Space Telescope (JWST), 
and planned extremely-large-aperture optical telescopes.  ALMA 
will enable transformational research into the physics of the cold 
Universe, regions that are optically dark but shine brightly in the 
millimeter portion of the electromagnetic spectrum.  Providing 
astronomers a new window on celestial origins, ALMA will 
probe the first stars and galaxies and directly image the disks in 
which planets are forming.  
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 Euro-
pean Organization for Astronomical Research in the Southern 
Hemisphere (ESO), in North America by the U.S. National Sci-
ence Foundation (NSF) in cooperation with the National Re-
search Council of Canada (NRC) and the National Science 
Council of Taiwan (NSC), and in East Asia by the National Insti-
tutes of Natural Sciences (NINS) of Japan in cooperation with 
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Figure 3: Another ALMA 
antenna takes its place at 
Chajnantor, carried by one 
of the two ALMA trans-
porter vehicles.  (Photo J. 
Guarda,  © ALMA (ESO/
NAOJ/NRAO)

Figure 4:  Map of Chile, showing 
the location of ALMA (red star).

Learn More
Click on 

www.almaobservatory.org/en/alma-virtual-tour 
for a virtual tour the ALMA site and vicinity.

Image courtesy: Stephane Guisard
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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.
Unlike most radio telescopes, the ALMA antennas are at a very high altitude of 5000 m on the Llano de 
Chajnantor in northern Chile (see Figure 4).  This is more than 750 meters higher than Mauna Kea and 
more than 2300 meters higher than Cerro Paranal.  Decade-long monitoring studies of the sky above this 
site have shown it to have the dryness and stability essential for ALMA (Figure 6).  The site is large and 
open, allowing easy re-positioning of the antennas over an area at least 16 km in extent.
ALMA Chilean operations are the responsibility of the JAO.  The telescope array itself is located at the 
Array Operations Site. Due to the limited oxygen at 5000 m, the array will be operated from the Opera-

tions Support Facility (OSF) at an eleva-
tion of 2900 m, with trips to the AOS to 
install, retrieve, or move equipment and 
antennas. OSF site facilities include the 
array control room, offices, labs, staff 
residences, and a contractor camp. The 
OSF will handle the ongoing operations, 
maintenance, and repairs of ALMA an-
tennas and receivers. The JAO has a cen-
tral office in Santiago .
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Figure 5:  Four of the ALMA receiver cartridges.  Eventually 
ALMA antennas will be equipped with at least seven receiver car-
tridges, covering Bands 3-10 (see Table, page 10).  The Band 3 
cartridges were constructed in Canada by NRC, Band 6 in the 
U.S. by NRAO, Band 7 in France by IRAM, and Band 9 in the 
Netherlands by SRON. Bands 4, 8,  and 10 are being constructed 
in Japan by NAOJ in collaboration with U. Tokyo.
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Figure 6: Curves showing the transparency of the 
atmosphere above the ALMA site as a function of 
frequency. Plotted in blue and black are the trans-
parency values for the 50th, and 12.5th percentile 
weather conditions respectively averaged over the 
year.  This means that 50% of the time the sky 
transparency is better than shown in the blue line, 
and 1/8 of the time is better than the black line. 
The horizontal lines represent the frequency cover-
age of the ALMA receiver bands. Bands 3, 6, 7 and 
9 (black) are available on all antennas in Cycle 1. 
Plots such as this can be generated via the Science 
Portal (under “About ALMA” -> “Weather“) for 
any frequency range and value of water vapor.
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Credit: J. C. Rojas/ESO
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ALMA Regional Centers (ARCs)
Each of the three ALMA partners (Executives) maintains an ALMA Regional Center (ARC) within its respective re-
gion.  The ARCs provide the interface between the JAO and their respective communities, either through the ALMA 
Helpdesk or face-to-face at the ARC.  In addition, the ARCs provide operational support to the JAO, and for research 
and development activities in support of future upgrades to ALMA.  
The North American ARC is part of the North American ALMA Science Center (NAASC) based at NRAO headquar-
ters in Charlottesville, VA, USA, and with the assistance of the National Research Council of Canada (NRC), is re-
sponsible for supporting the science use of ALMA by the North American and Taiwan astronomical communities.
European researchers are supported by the EU-ARC, based at the ESO headquarters in Garching, Germany, along 
with regional nodes based in Germany, Italy, Sweden, France, the Netherlands, the United Kingdom, Portugal, and 
the Czech Republic.  
The East Asian ARC (EA-ARC) is based at the NAOJ headquarters in Tokyo, in collaboration with the Academia 
Sinica Institute of Astronomy and Astrophysics (ASIAA) and the Korea Astronomy and Space Science Institute 
(KASI), and supports the astronomy 
communities  of  Japan,  Taiwan  and 
the Republic of Korea. 
Chilean  astronomers  may  be  sup-
ported  by  any  of  the  three  ARCs. 
Similarly,  astronomers  from  non-
partner  countries  may  choose  any 
of the three ARCs for their support.  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Figure 4: Curves showing the transparency of the atmosphere 
above the ALMA site as a function of frequency.  Plotted in blue 
and black are the transparency values for the 50th and 12.5th 
percentile conditions respectively averaged over the year.  This 
means that 50% of the time the sky transparency is better than 
shown in the blue line (corresponding to a precipitable  water 
vapor (PWV) of 1.3 mm), and 1/8 of the time is better than the 
black line (transparency at 0.5 mm of PWV).  The horizontal 
lines  represent  the  frequency  coverage  of  the  ALMA receiver 
bands.  Bands 3, 4, 6, 7, 8, 9 and 10 are available on all anten-
nas in Cycle 4.  

Figure 5:  ARCs are located in North America,  Europe, 
and East Asia.  The ALMA headquarters are located in 
Santiago, Chile   . (Credit:  ALMA (ESO/NAOJ/NRAO))

Quick Links
The three ARCs can be reached through the Science Portal or via their web sites:

NAASC  http://science.nrao.edu/facilities/alma/
EU-ARC  http://www.eso.org/sci/facilities/alma/arc.html

EA-ARC  http://alma.mtk.nao.ac.jp/e/forresearchers/ea-arc/
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More Questions?  Ask Sarah 檔䕕苉! 


