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The ALMA System

Antenna
64-element array (64 12-m dishes)
ACA system (12 7-m + 4 12-m dishes)
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ALMA

2 km @)

Cont. Line (1 MHz)
(GHz) Best Median Best Median
100 0.31 0.22 K 0.35K 9.8 K 15.7 K
150 0.21 0.26 K 0.38 K 11.7 K 17.6 K
230 0.13 031K 0.44 K 13.7K 19.6 K
350 0.09 057K 0.88 K 25 K 39 K
490 0.06 0.87 K 8.8 K 39 K 390 K
650 0.05 3.1K 31K 137 K 1370 K
900 0.03 3.9K 39 K 176 K 1760 K




ALMA

300 m 1 O
Cont. Line (1 MHz)
(GHz) Best Median Best Median
100 2 5> mK 8 mK 0.22 K 0.35 K
150 1.4 6 mK 9 mK 0.26 K 0.40 K
230 0.9 7 mK 10 mK 031K 0.44 K
350 0.6 13 mK 20 mK 057K 0.88 K
490 0.4 20 mK 0.2K 0.88 K 8.8 K
650 0.3 70 mK 0.7K 3.1K 31K
900 0.2 90 mK 09K 4.0 K 40 K




ALMA

10 km 1 O
Cont. Line (1 MHz)
(GHz2) ( ) Best Median Best Median
100 0.062 5K 9 K 240 K 390 K
150 0.041 /K 10 K 290 K 440 K
230 0.027 8 K 11 K 340 K 480 K
350 0.018 14 K 22 K 630 K 970 K
490 0.013 22 K 220 K 970 K 9700 K
650 0.009 77K 770 K 3400 K | 34000 K
900 0.007 98K 980 K 4400 K | 44000 K




ACA

1 O
Cont. Line (1 MHz)
(GHz) Best Median Best Median
100 2 0.35mK | 0.55 mK 15 mK 24 mK
150 1.4 0.42mK | 0.63 mK 18 mK 28 mK
230 0.9 0.49mK | 0.7mK 22 mK 31 mK
350 0.6 091 mK | 1.4mK 40 mK 61 mK
490 0.4 1.4 mK 14 mK 61 mK 610 mK
650 0.3 4.9 mK 49 mK 220 mK 2.2 K
900 0.2 6.3 mK 63 mK 280 mK 2.8 K




ALMA

64 ACA
(12m ) (7m )
(GHz)

100 62 106
150 41 71
230 27 46
350 18 30
490 13 22
650 9.6 16
900 6.9 12




High fidelity imaging
Role of the Compact Array

e |Interferometer

— Only sensitive to the Fourier component
corresponding to the baseline ranges

— Shortest baseline limited by the diameter of
the dish

Missing flux problem

— Heterogeneous array: add smaller dishes to
collect shorter-spacing data
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Tfechnical innovations

Developments in Japan

o Collaborative developments
— National Astronomical Observatory of Japan

— Groups at Universities and Institutes
(U. Tokyo, Nagoya U., Osaka Pref. U., Toyota
College of Tech., CRL, etc.)

Items include,;
* Precision reflector antennas
* Receiver frontend (SIS mixer receiver)
 Photonic LO
 FX spectro-correlator
e etc.



Milestones

2003 FeDb. Bilateral Agreement signed
(North America & Europe)

2003 Nov. Groundbreaking

2004 Q2 Trilateral Agreement signed

(Japan participates)

2007 Q3 Start early science observations
2012 Q1 Start full science operations



Operation of ALMA

« ALMA Is a single integrated instrument

— Researchers in Japan, Europe, North America
and Chile will enjoy all the capabilities

— The share of observing time is proportional to
the Value of contribution to the project

 Dynamic scheduling

— Make the full use of the good condition for
submillimeter observation

— Observers will not go to the site

* Pipeline processing
— User-friendly system: open to non-specialists
— Data archive open to the world researchers



Scrence with ALMA

 Three Key Science Areas:

— Protoplanetary disks:
Formation of Planetary Systems

— Protogalaxies:
Formation of Galaxies

— Interstellar chemistry:
Origin of life in space
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