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• Incorporates a broad range of science: 
ISM phases, molecular cloud, core and 
star formation, Galactic structure…

• Magnetic fields, turbulence, kinematics, 
recombination lines, SEDs (e.g. hyper 
compact HII regions), molecular lines, 
masers, chemistry….

• Requires the full range of ATCA 
frequencies, continuum and relies 
heavily on spectral lines 

• In the Galaxy there are lots of detectable  
spectral lines that can be relatively narrow 
-> drive requirements for spectral 
resolution and number of zooms

• Continuum requirements more standard 
(like everyone else we enjoy broad 
bandwidths) so not discussed further 

Galactic star formation
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NASA, ESA, Hubble Heritage Collaboration Ellingsen/Breen et al. 

Breen et al. 2019



Cm frequencies 
• 1.1–3.1 GHz band dominated by HI, 

OH (maser + diffuse, Zeeman 
splitting), recomb lines

• Lots of great science to be done
• Doesn’t typically require a large 

number of zooms (relatively few lines)
• 3.9–11 GHz band has more lines –

formaldehyde, methanol, OH etc
• Exciting new lines (likely associated 

with accretion bursts) recently 
discovered 
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Dawson, Wardle+ (cartoon partially adapted 
from Dalgleish et al. 2018)

Breen et al. 2019



16–25 GHz Band 
• ATCA has been severely limited by 

CABB at this frequency 
• (1 MHz mode gives ~100 km/s vel coverage 

or 64 MHz gives 0.5 km/s channels) 

• Lots of interest in doing a HOPS++ style 
survey with the

• Key transitions like ammonia, water, 
methanol

• HOPS (Mopra) lacks spatial resolution and 
sensitivity

4

Transitions from original HOPS:



• This is where the ATCA shines for star formation studies – lots of great lines, fantastic system
• StarFISH is a great example of the kind of star formation work that you can do in this band but 

we are limited by CABB
• Have to use CFB 64M-32k
• Not enough zooms/velocity coverage to cover all lines of interest (often need 2 zooms to cover the full 

Galactic velocity range but this is largely because you can’t center each zoom independently)
• Limited by the 2x2 GHz IFs
• Upper/lower sideband (although I understand that this will not change?)

30–50 GHz band
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Spectral line Traces Spectral line Traces 

CS (1-0) dense gas (n≥105 cm-3; 
Evans (1999)

CH3OH 70 – 61 A+ maser; outflows, 
expanding HII regions

SiO (1-0) v=1,2,3 Masers; evolved stars, star 
formation (rare)

H51α, H53α (RRL) ionised gas; HII regions, 
kinematics

SiO (1-0) v=0 shocks and outflows CH3OH 10 – 00 A+ and E identify regions of hotter 
gas

C34S (1-0) high optical depth OCS (4-3) chemical clock, shocks

Transitions from StarFISH (BIGCAT would permit more):



83–105 GHz band 
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• 3mm interferometry 
can be hard at the 
ATCA but renewed 
interest in the system 
for autocorrelation 
mapping! 

• Many lines of interest 
for star formation 
studies 

HCO+ towards W28NE 
Tothill et al. (C3348)

MALT90 target lines



How does this mesh with the BIGCAT plan?

Band Native vel res
1.1 - 3.1 GHz 2.5 – 0.90 km/s
3.9 – 11(12.3) GHz 0.71 – 0.25 (0.23) km/s
16 – 25 GHz 0.17 – 0.11 km/s
30 – 50 GHz 0.09 – 0.05 km/s
83 – 105 GHz 0.036 – 0.026 km/s
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• WELL!! Above 16 GHz the 
native resolution of 9.3 kHz 
means that you are likely to only 
need “zooms” for masers (and 
sometimes not even for them!)

• At cm frequencies zooms will be 
needed BUT there are also fewer 
lines of interest



• What spectral lines/frequencies are we most interested in?
• Lots of high-impact work to do at all frequencies but the requirements are different

• What spectral resolution/bandwidth is needed?
• I would want the option to go to 0.01 km/s (would rarely need more – Max?) over 

600 km/s (i.e. full Galactic range +) 

• How many zooms do we need?
• If you move forward with a 9.3 kHz resolution, certainly not more than CABB has 

currently. I can’t think of many situations where you might want more than ~16
• Do we want to switch between 2 frequencies rapidly?

• Nah? (although we would do want to switch slowly still)

Other questions:
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Summary
• Farewell CABB, it's been emotional.
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