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My Broken Hill Observatory 
1,146 klm West of Sydney 
Lat -31 degrees 57 min’s 
Lon +141 degrees 26 min’s E 



Age 64 years, retired 2002. 
Mechanical & Electrical Engineering background, 34 years on the Broken 
Hill Mines. 
 
Enrolled in Graduate Certificate of Science in Astronomy semester 1 2003 
with Swinburne University. 
 
Graduated Swinburne University Melbourne March 2005 with Grad Cert Sc 
Received  faculty Award for Excellence September 2005. 
 
30 years active amateur astronomer. 
 
2008 accompanied Swinburne research team, headed by Professor Duncan 
Forbes to Hawaii, had two nights observing with Keck II. Swinburne being 
the only Australian University with a time allocation on the Keck’s and 
following our two nights with Keck II was invited to join Caltech Professor 
Chuck Steidel for a third night on Keck I. 
 
 



The South Celestial Pole over the slot of my observatory. 
 



I designed and built the Broken Hill Observatory in 
1988, originally a single storey rotating dome but 
then built the current two storey version in 1996. 





Downstairs in my observatory 







Upstairs. 
My very heavy German 
Equatorial Mount which I 
designed and built. 



 
My 408mm F 4.5 Newtonian Reflector. I used 
a two piece aluminium tube construction 
pioneered by Anthony Wesley.  
 
The aluminium follows the ambient 
temperature very closely, doesn't dew up or 
generate tube currents as a steel tube would. 
 
I used the Ray Trace  program NEWT to  
design the scope which is optimized for 
planetary imaging, the scope is fully baffled. 
 
My primary mirror was cast by Newport Glass 
in California and finished by Master Mirror 
maker, Mark Suchting in Sydney Australia.   
 
My secondary mirror is a 1/30 wave 
secondary from Antares Optics Rochester 
New York.  
 
Note the 8 x 50 finder scope which I have 
modified, attaching a DMK21AU04 as a wide 
field low power finder, beside that is a normal 
8 x 50 finder scope along with a Telrad.  



Note the heavily reinforced section of the tube where the JMI Moto 
Focus is attached to the tube to reduce any possible flex from the 
filter wheel & camera.  
 
The eight position XAGYL electronic filter wheel is loaded with 
Astrodon L, R, G, B, UV, Baader 685nm IR, Astronomik 742nm IR & 
807nm IR filters.  
 
My current camera is a PGR Grasshopper3 GS3-U3-32S4M-C  mono 
camera which I have been using since November 2015. 



GS3-U3-32S4M-C Imaging Performance 
                                                    Measurement Video Mode 0             Video Mode 7 

Pixel Clock (MHz)                                               37.13                                     37.13 

ADC (Bits)                                                           10-bit                                     12-bit 
Quantum Efficiency (% at 525 nm)                70                                             76 

Temporal Dark Noise (Read Noise) (e-)           5.11                                         2.37 

Signal to Noise Ratio Maximum (dB)             40.09                                       40.15 

Signal to Noise Ratio Maximum (Bits)              6.66                                         6.67 

Absolute Sensitivity Threshold (γ)                     8.00                                         4.03 

Saturation Capacity (Well Depth) (e-)       10208                                     10361 

Dynamic Range (dB)                                           65.20                                       71.15 

Dynamic Range (Bits)                                         10.83                                       11.82 

Gain (e-/ADU)                                                        0.17                                         0.17 

Revised 8/ 

Note the very low Read Noise & 
high sensitivity of this sensor, I 
run the camera in Video Mode 7. 
Particularly note the extended 
sensitivity into the IR.  

Credit Point Grey Research for the imaging 
performance data and performance curve. 



My Peltier cooler for controlling the temperature of my primary mirror. The outline of the cold plate can be 
seen through the translucent Perspex barrier.  
 
Three internal fans circulate air from the cold plate over the rear of the primary.  
 
The external heat sink can be seen also with three fans, forcing air through the heat sink  fins which is 
expelled out either end of the heat sink. I aim to keep the primary within 1 degree C of ambient. 



Digital thermometers, from the left, the temp of the back of the primary mirror, 
the temp of the side of the primary mirror, the ambient temp in the observatory. 



My computer hutch. 
 
The laptop on top is mounted in a 
cardboard box which acts as a 
light shield it runs the capture 
software for the DMK on the 
finder scope. 
 
The desktop mounted in the 
lower section of the hutch runs 
the Grasshopper and XAGYL filter 
wheel.  
 
I use the latest FireCapture 
v2.5.02 Beta x64 capture 
software.  
 
The hutch is on castors which 
allows me to move around as the 
position of the scope changes 
through the night. 



My prime interest is Saturn, tracking SED’s related storms along with other atmospheric features for 
Cassini RPWS Dr Georg Fischer, Cassini ISS Dr Kunio Sayanagi and Professor Agustin Sanchez-Lavega. I 
run spreadsheets on the features I track and create drift charts from them. I use my spreadsheet data 
to create ephemerides using WinJUPOS. I have also been involved with other researchers regarding 
Saturn including Dr Leigh  Fletcher, Dr Padma Yanamandra-Fisher and Marc Delcroix. That said I also 
contribute a significant amount of Jupiter data to JUPOS, PVOL, ALPO Japan & the BAA. 
 
My location is good for astronomy with a high percentage of clear nights and generally low relative 
humidity. The local topography is typical of the Australian outback, flat in all directions. The high 
pressure systems that cross our continent often pass directly over Broken Hill which generally delivers 
good conditions for imaging, witnessed by the sheer volume of data that I produce. When I have 
been asked to provide time dependant data I have generally delivered it. 
 
I have contributed data to JUPOS since July 2009 and as at February 5th 2016, my JUPOS measurer 
Michel Jacquesson  has made 13,119 records of measurement from my data. I started contributing 
Saturn & Jupiter images to PVOL in 2008 and to March 16th 2016, have contributed 3,298 data sets. 
 
As this workshop is focused on the JUNO mission I have included a sample of my archived Jupiter data 
year by year from 2009. I should add that I participated in the Beta testing of the Mission JUNO 
website and continue to contribute data to it. 
 
From my Broken Hill Observatory Jupiter will rise to an altitude of 52 degrees at 2016 opposition, 64 
degrees at 2017 opposition and 74 degrees at 2018 opposition although the JUNO mission is set to 
conclude in February 2018.  
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Contributions of data & Scientific Papers.  
 
Media release from (CICLOPS) Cassini Imaging Central Laboratory for Operations 29th April 2008 acknowledging the  
contribution of amateurs, Marc Delcroix from France, Ralf Vandebergh from the Netherlands, Chris Go from the Philippines 
 and Trevor Barry from Australia for tracking a great electrical storm on Saturn. 
http://ciclops.org/view.php?id=4963&js=1 
 

 

 
 
 
 
 

7th International Workshop on Planetary, Solar & Heliospheric Radio Emissions. Graz Austria, 15th - 17th September 2010. 
Overview of Saturn lightning observations G. Fischer etal. (Included as co-author) 
http://www-pw.physics.uiowa.edu/~dag/publications/2011_OverviewOfSaturnLightningObservations_book.pdf 

Peer Reviewed Journal "Science" 332, 1413 (2011) :DOI: 10.1126/science.1204774 Thermal Structure & Dynamics of 
Saturn's Northern Springtime Disturbance Leigh. N. Fletcher etal. (Included in acknowledgements as my data was presented 
in the paper side by side with the VLT data) associated media releases from JPL & ESO below. 
http://www.jpl.nasa.gov/news/news.php?release=2011-150 
http://www.eso.org/public/images/eso1116a/ 
 
 
 Peer Reviewed Journal "Nature", 475,71-74 (07 July 2011) I doi:10. 1038/nature10203. Deep Winds Beneath Saturn's Upper 
Clouds from a seasonal long- lived planetary- scale storm. Sanchez-Lavega etal. (Included as co-author) 
http://www.nature.com/nature/journal/v475/n7354/full/nature10203.html 

(EPSC) European Planetary Science Congress Madrid 2012. Saturn's Northern Hemisphere Atmosphere after the 2010/2011 
Great White Spot. M. Delcroix, G. Fischer and T. Barry. Abstract and Presentation. NOTE: The Presentation is 5.97Mb 
http://www.astrosurf.com/delcroix/doc/EPSC2012/Delcroix%20M.%20et%20al.%202012-
Saturn%20Northern%20hemisphere%27s%20atmosphere%20after%20the%202010%20GWS%20%28abstract%29-
EPSC2012%20Madrid%20September%2027%202012.pdf 
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AGU Fall meeting, San Francisco December 2012) Thunderstorm and lightning observations during and after the GWS event 
on Saturn. Georg Fischer, Kunio M. Sayanagi, Donald A. Garnett, William S. Kurth, Ulyana A. Dyudina, Andrew P. Ingersoll, 
Marc Delcroix, Anthony Wesley and Trevor Barry. 
http://www.astrosurf.com/delcroix/doc/Fischer%20G.%20et%20al.%202012-
Thunderstorm%20and%20lightning%20observations%20during%20and%20after%20the%20Great%20White%20Spot%20ev
ent%20on%20Saturn%20abstract-AGU%202012%20San%20Franciso%20December%202012.ppt 

(EPSC) European Planetary Science Congress University College London 2013. Saturn Northern Hemisphere's Atmosphere 
and Polar Hexagon in 2013. M. Delcroix, P. Yanamandra-Fisher, G. Fischer, L.N. Fletcher, K.M. Sayanagi, T. Barry. 
http://www.astrosurf.com/delcroix/doc/Delcroix%20M.%20et%20al.%202013-
Saturn%20Northern%20hemisphere%27s%20atmosphere%20and%20polar%20hexagon%20in%202013-EPSC2013-1067.pdf 

AGU Geophysical Research Letters March 7th 2014 "The long-term steady motion of Saturn's hexagon and the stability of  
its enclosed jet stream under seasonal changes ." A. Sanchez-Lavega etal (Included as co-author)  
Article first published online: 7 MAR 2014 | DOI: 10.1002/2013GL059078 
http://onlinelibrary.wiley.com/doi/10.1002/2013GL059078/abstract 
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