ATACAMA LARGE MILLIMETER ARRAY
BUILDING THE INSTRUMENT TO IMAGE COSMIC DAWNS

A prototype ALMA antenna can be seen under construction at the Very Large Array site of the

ALMA Test Facility in thisdrawing. Most of the parts for the Vertex antenna, the ALMA/NA prototype
have arrived at the site; acceptance is scheduled for late July. Other prototype antennas are expected to
arrive during 2003; testing of prototypes is scheduled for completion early in 2004.

The heart of the receiver shown at left lieswithin its dewar. At Ieft is shown
the 'works' of the receiver, termed a cartridge, for the 3mm band. Atrightis
the 1.3mm band cartridge.

ALMA Simulation of a Planet-Bearing Debris Disk

Model “Tdust at 1 AU = 350K
*Tdust power law index q = 0.45
+Surface density power law index = 1.3
eInclination = 45 degrees

Feature Amplitude  Radius (AU) Width (AU) PA (deg)
10 7 2

Dark Ring
Dark Ring 20 16 4
Planet Debris 15 40 5 45
Planet Debris 30 60 9 155
'APS Use 1134 NUNDY DEGAIS ORK
‘The model i a simulated modestly-bright debris disk at 12 pc located around a Sunlik frequency is

345 GHz, at which the total emission is 10 mJy. The disk has an inner radius at 3 AU and an outer rad\usa 125 AU, with amass of roughly
0.4 lunar masses of dust. Thisis afaily dusty system, of which perhaps adozen might be available:

A receiver bilt especially LMA receiver, has been
constructed at NRAO-Tucson. The receiver contains dual polarization cartridges at 3mm, and single
polarization cartridges at 1.3mm. This receiver package will be nstalled on the Vertex antenna at the
ALMA Test Facility site during Autumn 2002.

Simdaions M. Holdaay, NRACTucson

‘The holography receiver has been designed and constructed at NRAO-Tucson. It was built especially to

The debris disk model is spread over several primary beamwicths of the ALMA antenna, Imaging |he dlsk wouid pose aproblem for current
P e o R e e P e ﬁﬁm” interferometers, which do ot recover short spacing datafrom Awill i
high fidelity images. Simulations of an ALMA observation of the debris disk using muli- e CLEAN nhe cipst+ package. O theleft, an
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the central star (not resolved from inner dust in these compact configurations), 2) the general structure of the disk—suggesting the presence of
planets and 3) the total dust mass of the disk, as all of the flux is recovered in the image. With further integration and higher resolution, the
details of the model emerge.

the model to leted) image, so higher For awide
range of medians, the fidelity measure lies near 100, showing that ALMA imagesviil be o quite high quality indesd.

The simulated appearance of acluster of galaxies a a redshift z = 0.2 observed using
ALMA a afrequency of 350 GHz a arelatively low resolution of 3 arcsec (Ieft). Red is
used the cluster and Son from the
Sunyaev-Zef dovich effect. Blue s used to represent background galaxies magnified by
the cluster. A simulation of the same field in the optical R-band is also shown (right).
b the high-redshift background
galaxies. Theimages are 100 arcsec on aside. A survey of thewholefild  with ALMA
(about 30 ALMA pointings) would reveal the brightest sources, while the faintest
sources (with fluxes of 0.01 mi) in the 350-GHz image could be detected in about 70
hours of integration pe field.




