Enhanced/Future Correlator

The Enhanced/Future Correlator will provide two major improvements to ALMA with respect to the baseline correlator: (i) a larger bandwidth with a much higher spectral resolution; and (ii) a highly flexible use of the bandwidth and the 64 telescopes.  It can increase the observing speed of some highly ranked programs by a factor of two or more, especially in the areas of high-redshift galaxies and protoplanetary disks around young stars, which require long integration times.  At a minimum, the observing efficiency is increased by 11% thanks to a 3-bit vs. 3-bit sampling scheme for wide band observations.  In the following, a few science cases are described; working examples can be found in the documents at the above WWW site.  

1. Distant dusty sources

(add the following paragraph)

The superb point-source sensitivity of ALMA makes it feasible to conduct an unbiased spectral survey of absorption lines toward quasars at high redshifts.  With the Enhanced/Future Correlator, a full coverage from 86 to 115 GHz, for example, can be made with 2 km s-1 velocity resolution in 8 hours at the sensitivity to detect 1% absorption against a ubiquitous 3 mJy source.  This is capable of opening a door to a new science finding a missing link between the Lyman-alpha clouds and galaxies.  

2. Line surveys and searches for pre-biotic molecules

(add the following paragraph)

The Enhanced/Future Correlator gives a spectroscopic capability that parallels that of the modern Echelle spectrographs now being a standard equipment in leading ground-based optical/infrared telescopes.  

3. Probing deep into the centers of active galaxies

The central regions of galaxies is a mixture of quiescence of narrow-lined gas clouds and extremely wild motions such as rapid rotation and explosive outflows.  A correct picture of such an environment can be acquired with a high spectral resolution and wide bandwidth delivered by the Enhanced/Future Correlator.  Fig. X gives and example of such cases.  

Fig. X is found at:

http://stars.sci.ibaraki.ac.jp/~momose/alma/fx/CenA_r.pdf
