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•  Today’s session:  star formation and masers 

•  This morning will focus on Galactic studies 



Main threads  
•  Our Galaxy – its contents and structure  

•  Masers, high mass stars and HII regions 

•  A link with yesterday – Parkes contributions to 
these fields over many years 

•  Recent and ongoing research - looking forward to 
the later talks 



Looking back, looking forward 



The past 
•  Firstly, an appreciation to yesterday’s speakers for 

their entertaining reflections on the history.   

•  We learn from the past:                               
ignoring its lessons dooms us to repeat its mistakes  
-  and leads us to re-invent the wheel…… 

•  The corporate memory is fragile –exacerbated by 
restructuring:   Radiophysics   -   ATNF  -   CASS 



Galactic Structure 
 Our Galaxy is thought to be a spiral 
Galaxy, and we are all aware that the 
details are very uncertain, because 
mapping it from within is very difficult   









  
•  Remember – these limits for the Parkes 

telescope are well above the horizon – at an 
elevation above 30 degrees – all good 
observations! 

•  So Parkes can make a unique impact on the 
study of Galactic structure.   

•  And of course, the Parkes suite of excellent 
receivers complement its location.   



The Parkes HI interferometer 
•  Pioneered by Radhakrishnan in the late 1960s to 

study cold HI. 

•  But contributions to distance determinations 
were of great value and deserved further study 

 
•  Continuation with John Murray, Dave Cooke and 

Doug Cole, and Rob Roger visiting from Penticton. 





Galactic structure 
•  Initially using the known HII regions and 

supernova remnants studied with the Parkes 
interferometer – but then requiring a huge 
new survey – the 5-GHz Galactic Plane survey 
with Raymond Haynes.  Predominantly 
recognising HII regions which could then be 
studied for recombination line emission, and 
hence kinematic distances.   

•  Leading to an early version of spiral structure. 





• 1967: my first acquaintance with masers etc.

• 1970: first acquaintance with Parkes

• 1971?: first Parkes data at 22 GHz

• 1972: HI with the Parkes interferometer

• 1973-1982: the Parkes OH surveys

• 1987-1993: methanol at Parkes

• 1998-2001: OH maser VLBI

• 2003: Methanol Multibeam survey



OH masers, the 1970s 
 
•    Initially with Brian Robinson and Miller 

Goss, and with state of the art 
parametric amplifiers from Mal Sinclair. 

•  ‘Surveys’ firstly needed to discover a 
large enough sample to explore the 
variety of masers existing in our Galaxy. 

•  Would they be useful for Galactic 
studies? 



Water masers 
•  Water masers with Ken Johnston, Brian 

Robinson, Bob Batchelor.  Above 20 GHz, this 
was a new challenge for Parkes.   

•  The discovery that both red and blue-shifted 
emission was common.  Some especially 
puzzling ones, recognised as strong outflows 

•  Providing clear evidence of energetic outflows 
occurring during massive star formation 



The problem of positions 
•  No suitable southern interferometer 

prior to AT Compact Array.  So we used  
the VLA as far south as physically 
possible – working with Rick Forster 
studying both OH and water masers, and 
verifying their close association.   



Parkes and the ATCA 
Once the ATCA came into operation (1988), 

their co-existence yielded an incredibly 
productive combination. 

   
It was possible to use the high spatial 

resolution of the ATCA for accurate 
positions, and Parkes, with its superior 
spectroscopic performance, for the high 
velocity resolution polarimetry.   



The methanol ‘explosion’ 
•  In swift succession, the masing transitions of 

methanol at 12.2 and 6.6 GHz were discovered 
to surpass even OH and water in their 
usefulness for pinpointing new sites of 
massive star formation.   

•  Southern studies of OH and water were 
almost suspended to assess the methanol 
maser population, using Parkes searches at 
the sites of the OH and water masers.   





The purpose of surveys 

 
•  Depends on previous knowledge and the space 

density of the expected population.   
•  If very few objects known, main purpose may simply 

be to expand the sample 

•  If low space density, much of the importance of 
a uniformly sensitive large survey is to define 
the regions where there is nothing! 

•  In a few cases, eg a finite Galactic population, 
we may discover the whole population! 



A new project-the MMB survey 

•  A Galactic plane unbiased methanol survey 
(planned 2003) at 6.6 GHz – Parkes or ATCA?   

•  Parkes preferred because the ATCA was 
awaiting  receiver upgrade at 6.6 GHz (we still 
wait…….), and the new ATCA spectrometer 
(CABB) was also not yet operational.   

•  MMB now complete: Jimi Green will discuss 
details and its exciting outcomes.  However it 
is especially appropriate to mention it here:   











A few diversions 
•  I have indicated the very non-linear  

path in our study of the Galaxy –           
 zigzagging with priorities as 

unexpected discoveries arose. 
•      and zigzagging with instruments as we 

used Parkes, its interferometer, the 
VLA, the AT Compact array and the AT 
Long Baseline Array.   



The LBA  
•  For spectroscopic mapping of masers, 

despite its ad hoc nature, the LBA, 
even in 3-element form, is excellent. 

•  It is a worthy southern counterpart to 
MERLIN, with comparable capability. 

  
•  Some examples: 











The future: 1  
The (spiral) structure and velocity field of the Galaxy 

•  The objective:  LBA   maser astrometry with 
precision to measure parallaxes, hence precise 
geometric distances, over the whole Galaxy. 

•  A project begun already, with demonstration 
that methanol masers at 6.6 GHz (using EVN), 
12 GHz (using VLBA), and water masers at 22 
GHz (using VERA) can all be used.   

•  The southern sky will greatly benefit from 
the sensitive large Parkes dish as an element 
of the LBA at both 6.6 GHz and at 22 GHz.   





The future:  2 
The magnetic field of our Galaxy 

•  Using OH masers to map the magnetic 
field over the whole Galaxy.   

•  Initially Parkes spectro-polarimetry, and 
now with the ATCA and CABB  





  


