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ALMA (the Atacama Large Millimeter/submillimeter Ar r ay ) i s

best millimetre/submillimetre telescope.

The telescope, located in Chile, is designed to observe at 312950 GHz
(0.3229.5 mm).

The primary emission sources it detects are:

A Molecular spectral line emission

A Thermal (modified blackbody) dust continuum emission
A Free-free continuum emission

A Synchrotron continuum emission
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Some of the science performed with ALMA includes:

A Detecting dust emission from high-redshift galaxies (up to z=10)
Using CO to measure redshifts for distant galaxies
Imaging molecular gas and dust in nearby galaxies

Examining the formation of protostellar objects in molecular clouds

o o To o

|Identifying the chemical composition of molecular gas around
protostellar objects

To

Resolving protoplanetary disks

To

Observing the formation of molecules and dust grains around evolved
stars and supernovae

A Studying the physics of the Sun



ALMA is located in the
Atacama Desert, a high
altitude desert in Chile.

Because the air is cold and
dry, the site is ideal for
observing in submillimetre
and millimetre bands.

(Credit: Aerophotogrammetry Sevice, Chilean Air Force)
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(Credit: ESO)




The Array Operations Site
(AOS) is located at an
elevation of 5000 m.

Access to the site is highly
restricted, even for people

working with the observatory.

(Credit: ALMA (ESO/NAOJ/NRAO)/A.Caproni (ESO)



The Array Operations Site
(AOS) is located at an
elevation of 5000 m.

Access to the site is highly
restricted, even for people : R <
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(Credit: ESO/S. Fandango)



Workshops for the telescope
are located at the Observation
Support Facility (OSF) at an
elevation of 2900 m.

Public tours of the site are
available.
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(Credit: ESO)



Workshops for the telescope
are located at the Observation
Support Facility (OSF) at an
elevation of 2900 m.

Public tours of the site are
available.

(Credit: ESO)




ALMA operations are managed
from the Joint ALMA
Observatory on the European
Southern Observatory campus
In Santiago.

(Credit: ESO & ALMA (ESO/NAOJ/NRAO)



ALMA uses multiple sets of
heterodyne receivers.

9 bands are available in Cycle
11.

(Credit: ASIAA/NAOJ/ESO/S. Guisard (www.eso.org/~sguisard)



ALMA uses multiple sets of
heterodyne receivers.

9 bands are available in Cycle
10.
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(Credit: Enrico Sacchetti/ESO)



Angular Resolution

sang | Freduency | Wavelength Pg(ranae:;y (arcsec)
(GHz) (mm) (arcsec) Compact Extended
Configuration Configuration
1 35-50 6-8.5 142 8.6 0.230
2 67-116 2.6-4.5 72 4.0 0.111
3 84-116 2.6-3.6 63 3.5 0.097
4 125-163 1.8-2.4 43 2.4 0.067
) 163-211 1.4-1.9 30 1.9 0.053
6 211-275 1.1-1.4 25 1.4 0.039
7 275-373 0.80-1.09 19 N\ 0.029
8 385-500 0.60-0.78 14 0.78 0.021
9 602-720 0.42-0.50 9.2 0.52 0.014
10 787-950 0.32-0.38 7.1 0.40 0.011
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ALMA has three subarrays that observe different-sized structures:
A The 12m Array (50 antennas with 12m diameters)

A The 7m Array (12 antennas with 7m diameters)

A The Total Power antennas (4 antennas with 12m diameters)




The 12m Array can be reconfigured in different ways to achieve different
angular resolutions.

A Short baseline configurations image extended emission.

A Long baseline configurations resolve small structures.

(Credit: ESO/P.Martinez)



