
Wandering through Radio Astronomy, 
a talk in four parts: 

the early history and some amazing people 

a bit about radio telescopes 

Quasars and the early days at Parkes 

VLBI, fun and games with water vapour,   
international diplomacy and blasting off into space 



Karl Jansky with his antenna at Bell Labs 

Radio astronomy got started by accident… 



  “The astronomers were afraid of it  
    because they didn’t know anything  
      about radio.  The radio people  
    weren’t interested because it was so faint it didn’t even constitute   
    an interference.  So,  nobody was going to do anything.  So, alright,  
      if nobody was going to do anything, maybe I should do something.  

    So I consulted with myself and decided to build a dish!” 

Grote Reber 



One person really can make a difference 

This opened the first new window on the Universe  
since Galileo 





The Very Large Array 
Socorro NM 

The Australia Telescope 
Compact Array 
Narrabri Australia 



in the early 1960s, Cyril Hazard set out to measure accurate radio 
positions in the optical reference frame using lunar occultations 

Cyril Hazard 

Maarten Schmidt 

3C273 3C273 

Palomar 200” 



The AGN paradigm: 
the galaxy Virgo A shows  

a jet coming from the  
black hole in the nucleus. 



50 years old and 
still a dish! 
The Parkes 
telescope is  

Australia's most 
successful  
scientific 

instrument.  

  from the  
 first dish  
        to  

 the Dish 



Lyle Skjerve NASA’s  64 m DSS14 
at Goldstone CA  



Quasar variability  
on a time-scale  

of a year implies a  
linear size of 1 light 

year. 

At a distance of 
200,000,000 ly angular  

resolution needed is  
1 milliarcsecond,  

one thousandth of an  
arcsecond. 

Or a radio telescope  
10,000 km is diameter! 



It’s called VLBI 

very long baseline interferometry 

all that’s required to make radio images with 
milli-arc-seconds resolution  

is a bunch of radio telescopes spread across 
the Earth, atomic clocks, high-speed data 

recorders and a big, fast computer. 

We’ve been doing this for 44 years with radio 
telescopes on all the continents,  Antarctica, 

Australasia, China, Europe, India, Japan, 
Russia, South Africa, South America & the US. 



Hydrogen Maser atomic clocks at the  
US Naval Observatory  

in Washington DC have a frequency stability of  
1 part in 1015 

That’s one in a thousand trillion 
or 1 second in 30 million years! 



The apparent  
faster-than-light  
expansion of the  
Quasar 3C279  
as measured by  

VLBI 
35 light-years in  
7 years or ~5 c! 

Although radio  
astronomy works at  

the longest  
wavelengths 

it achieves by far  
the highest angular  

resolution in  
astronomy 







VSOP Space Antenna Deployment Test 



VSOP Launch（Feb.12 1997）

　　M-V 
　Maiden Flight 



a Radio Telescope  
Bigger than the Earth 

Kanpai!   “Hirax”, Prof Hirabayashi 



RadioAstron Zenit-2 launch, Baikonur July 18 2011 

RadioAstron 
launch 



“VLBI ties the world. It connects radio  
astronomers by coherence and covers the  

world by a network of friendship” 

The CHARM of VLBI 



Some takeaway messages 

•  Radio Astronomy has a short but illustrious 
    history 

•  Radio astronomy can be fun, as well as earning 
    you a PhD 

•  See the world with VLBI, too much to do, too 
    little time 

•  Don’t be a wavelength chauvinist; be a  
    multi-wavelength astronomer 



Thank you 



“The wind from the sea”    Andrew Wyeth 

 They opened the first new window on the Universe in 400 years 



“There were no self  
appointed pontiffs  

looking over my  
   shoulder to give  

bad advice.   
  The things I want  
to do are the kind  
establishment men  

   will have no part of.” 

Grote Reber 
1911-2002 

The first radio  
astronomer 







25th anniversary 
August 1986 

first successful 
Space VLBI 

experiment TDRSS 
to Tidbinbilla  

and Usuda 



Grote Reber,  
electrical engineer  

and the first  
radio astronomer 





50 years old and still a dish! 
The Parkes telescope is  

Australia's most successful  
scientific instrument.  





Bothwell 
Tasmania 



Grote Reber (1911-2002) 

“There were no self appointed  
     pontiffs looking over my  
   shoulder to give bad advice.   
  The things I want to do are  
   the kind establishment men  
        will have no part of.” 



Grote Reber was not the 
first person to detect 
extra-terrestrial radio 

emission; 

That person was  
Karl Jansky 



Bothwell, Tasmania 

During 1950’s Reber constructed a Square Km Array 

•  Frequency of 2085 kc 
•  192 dipoles 
•  3500 ft on a side 

Was, and still is,  
the world’s largest  
radio telescope  
in terms of collecting area. 















SUCCESS! 





Hazard’s 3C273 occultations revealed a “core-jet” structure  
the core coincident with a 12th magnitude star-like object 

This core-jet radio  
structure coincided  

exactly with  
the optical 



The very first quasar 3C273 

Maarten Schmidt at Caltech measured a redshift of 0.158. 
3C273 was 12th magnitude and a ~30 Jy radio source 

visible virtually anywhere in the universe! 



Maarten Schmidt 



Grote Reber's Wheaton radio map of the sky. The Cygnus 
complex is in the region around +40 degrees declination, 
Cassiopeia A is near +60 and Sagittarius A near -25.  



8.6 GHz 

4.8 GHz 

2.4 GHz 

1.4 GHz 

ATCA measurements of PKS 0405-385 1996 June 8 – 10. 



Top 8.4 GHz  
Bottom 4.8 GHz 

Circles are from  
the ATCA and  
triangles are  
from HARTRAO 



Variability on a time- 
scale of a year implies a  

linear size of 1 light year. 

At a distance of 
200,000,000 ly angular  

resolution needed is  
1 milliarcsecond,  

one thousandth of one  
arcsecond. 

Or a radio telescope  
10,000 km is diameter! 



PKS 0405-385; June 1996 

Fringes of a different sort! 


