
Mosaicing the Nearby Spiral Galaxy M100  
Science Aim:   Map the distribution and kinematics of molecular gas in a nearby spiral galaxy 
M100 (NGC 4321) is a bright, fairly face-on spiral galaxy in the Virgo Cluster. As one of the nearest (d ~ 16 Mpc) 
spiral galaxies with well-defined arms and active star formation, M100 has been studied at virtually every wave-
length, including the millimeter. These studies reveal a rich molecular interstellar medium (ISM) fuelling the star 
formation visible at optical and IR wavelengths. A bar funnels gas to the center of M100, leading to a nuclear 
concentration of molecular gas and star formation while fainter molecular emission traces the spiral arms. ALMA 
imaged M100 as a science verification target and the data are available from the Science Portal.  ALMA casaguides 
provide a tutorial  on combining data from the 12-m Array,  the 7-m Array,  and the TP Array (see https://
casaguides.nrao.edu/index.php/M100_Band3).
ALMA’s excellent imaging fidelity, mosaicing capabilities, and sensitivity to large angular scale (via the ACA) 
make a wide-field, high-resolution image of a galaxy like M100 a viable project. Such data would probe the dy-
namical effects of spiral arms and the nuclear bar on molecular gas, map the density distribution of the molecular 
ISM, and allow comparisons of molecular material to the distributions of dust, recent star formation, stellar pop-
ulations, and other phases of the ISM.  
Receiver(s): Band 3 (115 GHz):   We consider a mosaic to observe CO (1-0) emission (~115 GHz, Band 3) across 
most of M100. 
Spectral Sensitivity:  Large molecular clouds like the Orion complex have masses ~5 × 105 M⨀ or more. We de-
sign our survey of M100 to detect such clouds. For a CO-to-H2 conversion factor of ~2 × 1020 cm-2 (K km/s)-1 and 
assuming a CO line width of 10 km/s, a 1σ sensitivity of 3 mJy/beam corresponds to a 1σ molecular mass sensi-
tivity of 8 × 104 M⨀ per beam per 10 km/s channel, enough to detect Orion-like clouds at S/N ~ 5 or more. 
Angular Resolution:  We target a resolution of 2”, or about 150 pc at M100. This is suitable for comparison to a 
wide variety of multi-wavelength data and sufficient to resolve spiral arms, the bar, and large molecular com-
plexes. At this resolution in Band 3 ALMA can achieve surface brightness sensitivity well matched to the bright-
ness of M100 in a reasonable amount of time. 
LAS:  M100 exhibits structure over a large range of angular scales.  We set the LAS to the extent of the map (270”) 
to recover structure at all scales down to the resolution of the observations.  All three arrays (12-m Array, 7-m Ar-
ray, and TP Array) will be required.
Coverage:  We know the overall extent of CO from previous observations, including wide field single dish maps. 
A single ALMA beam covers only a small part of the galaxy, but a rectangular grid of 137 pointings spaced by 
~half of the primary beam does manage to encompass most CO emission.  Mosaics of up to 150 pointings per 
Science Goal (SG) are allowed by the Cycle 7 call.
Sensitivity and Mosaicing:  Entering the mosaicing parameters and a required sensitivity of 3 mJy/beam direct-
ly into the OT, the integration time calculator (which takes into account the overlapping of the mosaic fields) es-
timates an observing time of ~2.1 minutes per mosaic position.  With 137 fields we expect that the program will 

need about 4.8 hours on source, or just 
over  7.6  hours  with  overheads.  The 
OT  estimates  that  52  overlapping 
pointings will be needed for the 7-m 
Array requiring about 40 hours total, 
and about 78 hours for the total pow-
er observations.
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Figure 17:  Six of the galaxies imaged using 
mosaics of 12-m, 7-m, and TP Arrays in the 
2017 Large project to image 100,000 giant 
molecular  clouds  in  74  nearby  galaxies.  
These results are being presented in a series 
of papers in the Astrophysical Journal and 
Astrophysical  Journal  Letters.(Credit:  
ALMA (ESO/NAOJ/NRAO); NRAO/AUI/
NSF, B.  Saxton;  J.  Sun et  al.,  2018,  ApJ, 
860, 172)


