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The Four Eras in Magellanic HI:  

• 1954-1970 The Hindman Era at Potts Hill  

• 1970-1984 The Matthewson Era at Parkes 

• 1995 – 2005 The Staveley-Smith Era at the 
ATCA (data includes ATCA + Parkes) 

• The McClure-Griffiths et al.1 Era at ASKAP 
      (plus data from Parkes + ATCA precursors) 

1 Helga Denes, Katie Jameson, Enrico Di Teodoro, Buckland-Willis, James 
Dempsey, Nick Pingel, Snezana Stanimirovic, Liu Boyang, Lister Staveley-
Smith,, JD.



Kerr, Hindman, and Robinson 1954

1948 pioneers:   
Ruby Payne-Scott 
Alec Little 
Wilbur Christiansen
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Results from Potts Hill: 
• HI mass  LMC: 6x108 Mo SMC: 4x108 Mo 

• Sizes much larger than the optical 
sizes 

• Velocity fields: 

• Mtot LMC = 0.7 to 1 x 1010 Mo   
              SMC =  ???

Modern value (Bruns et al 2005 A&A 432, 45):   4.4 x 108  [d/50kpc]2 and 4.0 x 108 [d/
60kpc]2      plus   4.9x108  [d/55kpc]2 for the Bridge, Stream, Leading 
Arm etc.

LMC (van der Marel and Kallivayalil 2014) : 1.7 x 1010 [d/50kpc]2 inside R=8.7 kpc 
SMC (de Teodoro et al 2018 in prep):   2.4 x 109  [sin(51o)/sin(i)]      



The Parkes Decades (1964-1984):



McGee and Milton 1966

Parkes 
view of HI 
in the 
LMC



Hindman 1967



Mathewson and Ford 1984



The Mosaic + Multibeam Era:

1995 – 2005 
Staveley-Smith, Kim, Stanimirovic, Mueller, Matthews, 
For 

Sault, Kileen





Stanimirovic et al. 1999



Stanimirovic et al. 2000



John Dickey -- The Australian Square 
Kilometre Array Pathfinder10/09/2018  14

The Australian Square 
Kilometre Array Pathfinder -- 
ASKAP
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PAF slides from Schinckel, Chippendale, 
Hotan, Voronkov, McConnell
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ATCA+PKS
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ATCA+PKS

ASKAP+Parkes

16 Antennas McClure-Griffiths et al 
(2018)
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Anomalous external features

“Normally” rotating gas
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Anomalous external features

“Normally” rotating gas

???



 18

Anomalous external features

“Normally” rotating gas

???



 19

















Filamentary 
features pointing 
back towards the 
bar 
– Marginally resolved 

10 -20 pc, 100 - 
500 pc long  

– Masses: 4.2 - 9.4 
x104 M⦿ , most 
massive 2.2 x106 
M⦿ 

– Unresolved 
linewidths: T<400 K 

– vdev = 35 - 60 km/s
HI mass flux:  
MHI~0.2 - 1 M⦿ 

yr-1

McClure-Griffiths et al. 2018 Nature-Astronomy in press.



Epoch 1:  ATCA 21-cm Absorption studies 
of the Magellanic System with Parkes 
emission (Dickey et al. 1994, Mebold et 
al. 1997, Marx-Zimmer et al. 2000) 

Epoch 2: Recent work with the ATCA: 
Boyang Liu et al. (2018 in prep.) 
Katie Jameson et al. (2018 in prep.) 
and 
Recent work with ASKAP: 
McClure-Griffiths et al. (2018 in prep.) 

Cool gas in the Magellanic 
System



Jameson et al. 2018 in prep.

HI Absorption      vs.       Emission



Jameson et al. 2018 in prep.



Jameson et al. 2018 in prep.



Conclusion: 
• Improving the resolution and sensitivity 

in emission brings new astrophysical 
understanding of the relationship 
between star formation (SF) and 
outflow. 

• Increasing the sample of absorption 
spectra shows where conditions are 
right for cool HI and eventual SF. 

• Gas dynamics shows how the 
interaction between the MW halo and 
the MCs is changing the evolution of all 
three galaxies.
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ATCA+PKS
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ATCA+PKS

ASKAP+Parkes

16 Antennas McClure-Griffiths et al 
(2018)


