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Project Outline: 

The aim of this project is to build a radio telescope that can detect the radio 
emissions from the sun. To do this I will need the following: 

• An old satellite dish 
• An old telescope mount 
• Coaxial cables and connectors 
• LNB 
• Satellite finder 
• Satellite receiver  

I‘m trying to detect microwaves from the sun and from satellites. The frequency 
that I am going to use is 12 GHz,  which I am going to use because it’s used for 
satellite communication signals, where it is known as the Ku-band. 

The dish is made from steel formed into a parabolic reflector that focuses the beam 
of radio waves onto the detector. Then the LNB sends an IF (intermediate frequency, 
about 1.5 GHz) signal to the SAT finder and receiver.  



 

Radio Astronomy: 

The electromagnetic spectrum contains radio, microwaves, infrared, visible light, 
ultraviolet, x-rays and gamma rays. 

Karl Jansky discovered that radio interference was coming from outside the earth. 
During the war lots of radio equipment were invented such as radar. After the war 
some of this equipment was available to scientists like Joe Pawsey in Australia, a 
famous radio astronomer who discovered that the sun emits radio waves. He did 
most of his important work at Collaroy in the Northern Beaches 

There are many radio telescopes around the world Including the one at PARKES  
west of Sydney which starred in the movie called THE DISH. 

 

How Radio Telescopes Work: 

Radio waves from space penetrate the atmosphere so we 
can detect them from the ground. Radio telescopes are 
very big to capture detailed images of space because 
radio waves are a longer wavelength than light. The dish 
has a parabolic surface. This means that when radio 
waves bounce off the surface they meet at a focus where 
the LNB is mounted. The detected signal is then 
processed by electronics and computers into images.  

 

 



 

My Radio Telescope Design: 

 

My design uses a 90 x 80cm dish that is big enough to detect things, also this size is 
available on ebay because it is used form satellite TV. I did find a 2m dish but it was 
too big to fit in the car! 

 

Satellite dish      Quad LNB   Satellite Finder 

The LNB (detector) is a quad (four-port) unit that came with the dish. The LNB 
blocks out unwanted signals and boosts the signal we want, then it converts it to 
lower frequency that will go down the coax cable. The 12 GHz will not go down the 
coax.  



The satellite finder helps TV installers find the signal when putting the dish on a 
house roof. They are cheap from ebay. 

The satellite receiver (second hand unit from ebay) is used to make the TV signal to 
plug into your TV set. It also sends power back up the cable to work the satellite 
finder and LNB, which is what I used it for. 

                      

Dreamax DT470 Satellite Receiver  Coax Cable 

The cable connecting all the electronics is a coax cable, that had been left by the TV 
man. This special cable can carry high frequency signals. 

To stop the dish falling over I used some counterweights, and I mounted the dish 
on an old telescope tripod because it was very convenient and lightweight so I could 
move it. However the tripod was not strong enough for the weight of the dish. No 
need to worry it doesn’t fall over now! 

 

 



 

Building the radio telescope: 

1. My Dad helped me get the parts and build the telescope. First we took the old 
optical telescope off the mount so we can use the tripod for our radio telescope.  

2. Next we took the old radio telescope and took off the mount.   

3. Then we drilled holes into the optical telescopes tripod and into the other mount. 

4. We bolted the mount onto the tripod and attached the dish.  

5. The whole thing fell over! 

6. We attached 2x 2.5 kg weights to the other end of the mount to balance it.  

7. Then we attached the LNB to the mount arm of the dish. 

8. Finally we attached the cables from the LNB to the SAT finder and from there to 
the receiver.  

                      

             

 



 

Experiments: 

1. I was testing to see if I could see the sun but really I did not get a very strong 
signal at all! I have tried another LNB and then I started to actually know how 
strong the suns 12 GHz radiation really is. It is really strong. I pointed the 
dish at the sun and suddenly the needle on the SAT finder jumped to ten, 
while the tone went up very high. 

2. Next I tested to find satellites in geostationary orbit. These satellites orbit 
the Earth in exactly 24 hrs, this happens when they are at a distance of 
36,000 km. At this distance, they appear stationary above a point on the 
Earth.  

This is very useful for communications and TV, since we only need to point 
our dishes in the same direction. 

Satellite Position 

Optus D2 GEO 152E 

Optus B3 GEO 154E 

Optus C1 GEO 156E 

Optus D3 GEO 156E 

Optus D1 GEO 160E 

 

Positions of Satellites in Geostationary Orbit over Australia 

In the table above I’ve listed the Optus satellites over Australia. Since 
Sydney’s longitude is 151 degrees east, they should be a few degrees east of 
north. Since Sydney is at latitude 34 degrees south, I should see the satellites 
at an angle of about 34 degrees from straight up, or an “elevation” of 90-
34=56 degrees. 



 

Where the Optus Satellites are in Geostationary Orbit over Australia 

My satellite dish is an “offset” design, which means the dish is not pointed 
straight at the satellite but at an angle of 30 degrees. This makes no 
difference to the way it works, but I had to add 30 degrees to the elevation 
when making measurements of satellites and the sun. 

 

 

 

 

 

 

Offset dish diagram 

I used a piece of wood or a metre stick, and a protractor, to measure the 
elevation angle.  

I used a compass to measure the location of signals. 

 



                           

 

I got some very strong signals at some points in the north sky, and wrote down the 
results. 

 

Strong Signal Angle Elevation 
1 5 deg W of N 55 deg 
2 20 deg E of N 55 deg 
3 35 deg E of N 55 deg 

 

The positions are roughly where the satellite positions are, which are on the 
internet (REF. Wikipedia). 

Conclusion: 

I was able to build my own radio telescope out of just pieces of junk. I was able to 
detect satellites and the sun. The old telescope mount couldn’t stand the weight so I 
steered it by hand instead. Although the dish worked you would need a bigger dish 
to see any other radio source eg. The Moon. I am already planning my next radio 
astronomical project!  
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