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Mobile High Precision Instruments

The antennas are central to the ALMA project. Their quality
and performance define the overall functionality of ALMA.

The specifications of each antenna are 2" absolute point-
ing over the whole sky, 0.6" tracking, and a 25-micrometer
RMS surface accuracy. These are very fight specifications
for radio telescopes fully exposed to the harsh weather
environment at 5000-m altitudes.

The first antennas supplied by Vertex RSI were delivered in
Chile during the second half of 2007. The first antenna o be
supplied by the AEM Consortium is expected by the end
of 2008. Despite the later delivery of the first AEM antenna,
both suppliers are expected to deliver their 25th antenna by
the end of 2011. The four Japanese 12-m antennas have also
been delivered to the Operations Support Facility (OSF).

ALMA, the Atacama Large Millimeter/submillimeter Array, will be a sin-
gle research instrument composed of up to 80 high-precision antennas,
located on the Chajnantor plain of the Chilean Andes in the District of
San Pedro de Atacama, 5000 m above sea level.

ALMA will be the leading instrument for observing the cool Universe
—the molecular gas and dust that constitute the building blocks of stars,
planetary systems, galaxies, and of life itself. This material’s typical tem-
peratures of 3-100 K resulf in spectral energy distributions peaking at
submillimeter through to far-infrared wavelengths. ALMA will also play a
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major role in studies of the cosmic microwave background.
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In view of the difficulties in fulfilling these requirements, pro-
fotype antennas were supplied by three companies: the
AEC Consortium (procured by ESO), Vertex RS| (procured
by NRAO for North America) and the Mitsubishi Electrical
Company (procured by NAOJ, Japan). All three prototypes
were extensively tested at the ALMA Test Facility in Socorro,
New Mexico. Several groups of infernational experts, both
internal and external to ALMA, reviewed the performance
of the prototype antennas and concluded that, on the basis
of the tested functioning, their expected performance at
the ALMA site conformed to the technical requirements.

ALMA will operate at wavelengths of 0.3 to 9.6 mm, a waveband where
the Earth's atmosphere above a high, dry site is largely fransparent, and
offer unprecedented sensitivity and resolution. The 12-m antennas will
have reconfigurable baselines ranging from 15 m to 18 km. Resolutions
as fine as 0.005" will be achieved at the shortest wavelengths, a factor
of fen better than the Hubble Space Telescope.
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ALMA will be a complete astronomical imaging and spectroscopic
instrument for the millimeter/submillimeter range, providing scientists
with capabilities and wavelength coverage that complement those
of other research facilities of its era, such as the Expanded Very Large
Array (EVLA), the Exiremely Large Telescopes (ELT), and the James
Webb Space Telescope (JWST).
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The North American partners of the ALMA project, through
AUI, signed a contract with Vertex RSl on July 11, 2005 to sup-
ply up to 25 anfennas, with opfions to increase to 32 anten-
nas. On December 6, 2005 the ESO Director General signed
a confract with the AEM (Alcatel Alenia Space France,
Alcatel Alenia Space Italy, European Industrial Engineering
S.r.L., MT Aerospace) Consorfium o supply 25 ALMA anten-
nas, with options to increase the number of antennas to 32.
The four 12-m antennas and the twelve 7-m antennas to
be provided by Japan have been ordered from Mitsubishi
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U ALMA Deep Field: Most of the galax-
ies that will be detected in sensitive ALMA
images will have large redshifts. The top
row shows the number of low redshift
(z < 1.5) and high redshift (z > 1.5) galax- *
ies expected from a simulated deep ALMA . i §
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observation. Although the high redshift
galaxies are more distant, much more of
the dominant emission from warm dust is

Electrical Company. - (LA T 54 & .
{t The three profotype antennas at the ALMA Test Facility in Socorro +ES+ redshifted into the ALMA freqL_Jency bor?ds- C = » .
m 0 [ J The bottom row shows that with an optical g S
% () + () image, such as the Hubble Deep Field, most ¢ \_‘ :
N N of the detections are of galaxies withz < 1.5.
Specifications In stark contrast to the optical image, 80 Q ¥ 3
12-m Array Atacama Compact = percent of the galaxies detected by ALMA =
Array (ACA) s will lie at high redshifts. The top images are * .
Array Number of Anfennas  up to 64 12 (7m) + 4 (12m) e from Wootten & Gallimore (2000, ASP Conf. K '
Total Collecting Area  up to 7240 m? 460 + 450 m? = L e () Ser. Vol. 240, pg. 54). The bottomimages are ¥ ’ }' -
Angular Resolution 0.02” (A/1 mm)(10 km/baseline) 5.7 (A/1 mm) Q?—’;'J\ — R ) from K. Lanzetta, K. Moore, A. Fernandez- Q
Baseline Lengths 1518500 m ? T ?.V::Twmw—-g-m:&““‘” Soto, and A. Yahil (SUNY). ‘g 5
Antennas Diameter 12m 7m,12m géiﬁ?ﬁmum T
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1 Artist's impression of the ALMA Array : : T L T ST S LY
The ALMA project is a partnership between Europe, East Asia and North g Al B S W e L et
America in cooperatfion with the Republic of Chile. ALMA is funded in z ; s- e
ALMA Sensitivity Goals for the 12-m Array _Europe by ES.O, in Egs’r Asia by the Nghor)o_l Ins’q’ru’res_ of Natural 5_;C|ences S ; : L P T
in cooperation with the Academia Sinica in Taiwan and in North AR
For an integration time of 60 seconds, a spectral resolution of 1 km/s, the RMS flux density, AS, and brightness temperature sensitivity, AT, with a America by the U.S. National Science Foundation in cooperation with PO VSN Tl e '_
G UM el e Ui 1 il 1 sl 5 e the National Research Council of Canada. ALMA construction and galaxiesz 1.3 2 EXINES Rt o P A
) . B ox = 0-2km B ox = 14.7 km operations are led on behalf of Europe by ESO, on behalf of East Asia .
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"o 5T s . 03’805 0“2;70 N 3:'3 4';; behalf of North America by the National Radio Astronomy Observatory
140 0.055 71 5’50 0.0005 0.071 0.030 38 495 (NRAQO), which is managed by Associated Universities, Inc. . i & .
230 0.100 10.2 (%52 0.0010 0.104 0.018 6.9 709 “2 . . ¥ 2 e
345 0.195 16.3 1.01 0.0020 0.167 0.012 13.5 1128 www.eso.org/projects/alma LI ‘ . o :
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