
Examples of Cycle 7 Observing With ALMA
In the following sections we provide a few examples of observations that could be done with ALMA during Cycle 7.  
Note that these examples use the sensitivities and capabilities of ALMA as they were known at the time of the Cy-
cle 7 Announcement. Any astronomer proposing observations with ALMA should carefully check the published 
capabilities and sensitivities at the time of the Call for Proposals.  
For each example below, we start with a brief science aim and discuss the required receiver band at which the observa-
tions should be undertaken.  Next, we determine the angular resolution and LAS needed. The necessary spectral resolu-
tion is discussed to provide the appropriate correlator settings (see Table 2 page 8).  In addition, the continuum or channel 
sensitivity is quantified so the on-source observing time can be calculated.  Note that the examples may not include 
overheads (calibration, telescope movement, etc.) which, for short observations in particular, can add a significant 
amount of time to an observation.  Users who are unfamiliar with these terms, or who would like a refresher on radio 
interferometry terms and concepts, should first read  “Interferometry Concepts for ALMA” starting on page 31.

Molecular Absorption Lines at z=0.9
Science Aim: To study high-redshift absorption lines toward a bright background quasar 
Observing gas in absorption against a bright background continuum source can provide detailed information on the 
molecular interstellar medium of the foreground galaxy. Observations of absorption lines are very powerful because 
the detectability of the intervening gas depends only on the brightness of the background source. Many molecular 
species have already been detected in the few known intermediate-redshift absorbers, but ALMA's sensitivity and 
bandwidth will allow an unbiased survey for absorption lines in selected distant galaxies.
Here we prepare a spectral survey in Band 3 of PKS1830-211, where a spiral galaxy at z~0.9 is detected in front of the 
bright background quasar at z~2.5. The background source is sufficiently bright (~2 Jy in Band 3) that short observa-
tions with 12-m Array will result in very good optical depth limits of about 1%. By 
covering a wide range of frequencies with several spectral settings, we expect to detect 
many molecular lines, enabling detailed comparison with the interstellar chemistry of 
the Milky Way interstellar medium.
Receiver(s): Band 3. The molecules HCN, HNC, HCO+, HOC+, CS, HC3N, for exam-
ple, have transitions redshifted into this band.
Angular resolution: In principle, angular resolution is not important for this experiment 
because we are looking for absorption lines against a bright background point source.  
However, an angular resolution of at least ~1” is needed so that the two lensed compo-
nents of the quasar can be separated. In the OT, we will select a range of angular resolu-
tions, from 0.3” to 1”, and LAS of 0.5”, corresponding to array configurations C43-4/5/6. 
Spectral resolution: We want to cover a large bandwidth but with adequate spectral 
resolution to resolve the absorption lines of a few km/s width.  The 1875 MHz band-
width spectral (FDM; see Table 2) correlator mode gives a spectral resolution of ~3 
km/s, but to decrease the data rate (and data volume), we will use a Spectral averaging 
factor of 2, which still yields a resolution of ~3.4 km/s.
Line sensitivity: In order to reach 1% optical depth limits at 5 σ significance, an rms 
noise level of 4 mJy per channel is required in Band 3. Additional spectral smoothing 
can be applied to search for broader, weaker absorption features.
Continuum sensitivity: N/A: The continuum sensitivity of the spectral line observations 
is sufficient for the present purposes given that a single spectral line channel has only a 1% 
error in the continuum level.  Continuum imaging would also be useful for self-calibration.
Band 3 observing time: Using the spectral scan mode, setting up such spectral sur-
veys is very simple.  In the OT in the Spectral Setup frame, we request a start and end 
sky frequency of 86.0 and 115 GHz respectively, which is nearly the entire frequency 
range of the Band 3 receiver (84-116 GHz).  The OT automatically sets up a set of five 
tunings to cover the requested interval.  To reach our target line sensitivity, a total 
integration time of 15 minutes (plus overheads of approximately 48 minutes) will be 
required to cover this frequency range.
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Figure 11:  Examples of molecu-
lar absorption lines detected to-
ward PKS1830-211.  These ob-
servations were made by ALMA 
in  late  2010  when  there  were 
only a few antennas.


