
Meteor Scatter Detection
IAN LAUWERYS

1



Introduction

ÅAstronomy come rain or shine, day or night!

ÅDetect meteors by means of means of radio scatter

ÅRequires Antenna, Software Defined Radio Dongle, PC or Laptop

ÅLow cost (£50-£60 not including computer!)

ÅDetails in the Sky At Night Magazine

ÅEverything you need here including article:

Åhttps://www.britastro.org/radio/downloads.html

- What if I was to tell you that there was a type of astronomy that you could do at 
ŀƴȅ ǘƛƳŜ ƻŦ Řŀȅ ƻǊ ƴƛƎƘǘΣ ŀƴŘ ǘƘŀǘ ǿŀǎƴΩǘ ŀŦŦŜŎǘŜŘ ōȅ ŎƭƻǳŘǎ ƻǊ ǊŀƛƴΚ {ƻǳƴŘǎ ƭƛƪŜ ŀ 
dream right, but meteor scatter detection is cheap and easy to get in to.

- !ǎǎǳƳƛƴƎ ȅƻǳΩǾŜ Ǝƻǘ ŀ ŎƻƳǇǳǘŜǊ ƻǊ ƭŀǇǘƻǇ ŀǾŀƛƭŀōƭŜΣ ȅƻǳ Ŏŀƴ Ǉǳǘ ǘƻƎŜǘƘŜǊ ǘƘŜ ǊŜǎǘ 
of the equipment needed for 50 or 60 quid.

- ²Ƙƛƭǎǘ ǿŜΩƭƭ ǘŀƪŜ ŀ ƭƻƻƪ ŀǘ ǎƻƳŜ ƻŦ ǘƘŜ ǎŎƛŜƴŎŜ ŀƴŘ ƳŀǘƘǎ ƛƴǾƻƭǾŜŘ ƛƴ ƳŜǘŜƻǊ 
ŘŜǘŜŎǘƛƻƴΣ ŘƻƴΩǘ ƭŜǘ ǘƘŀǘ Ǉǳǘ ȅƻǳ ƻŦŦΦ LŦ ȅƻǳ Ŏŀƴ ǿƻǊƪ ŀ ƘŀƴŘ ǎŀǿΣ ǎŎǊŜǿŘǊƛǾŜǊ ŀƴŘ 
ǘŀǇŜ ƳŜŀǎǳǊŜ ȅƻǳΩǾŜ Ǝƻǘ ǘƘŜ ǎƪƛƭƭǎ ƴŜŜŘŜŘ ǘƻ ƎŜǘ ǘƘƛǎ ǇǊƻƧŜŎǘ ƻŦŦ ǘƘŜ ƎǊƻǳƴŘΦ

- I first came across the idea in a series of articles in the Sky at Night magazine. The 
information you need to get going is available from the British Astronomical 
{ƻŎƛŜǘȅΩǎ ǿŜō ǎƛǘŜΣ ƛƴŎƭǳŘƛƴƎ ŀ ŘƻǿƴƭƻŀŘŀōƭŜ ŎƻǇȅ ƻŦ ǘƘŜ ƻǊƛƎƛƴŀƭ ŀǊǘƛŎƭŜǎΦ !ƭƭ ƻŦ ǘƘŜ 
kit you need can be obtained from B&Q and Amazon.
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Basic Premise

ÅMeteoroids enter the 
atmosphere at high speed

ÅAt heights between 120km and 
80km the bow shock heats and 
ionises the air creating the 
glowing trail we see visually

ÅElectrons in the ionised meteor 
trail can reflect radio signals
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- The basic premise of meteor scatter detection is fairly simple.
- Meteoroids are small particles of space rock or metal that enter the atmosphere. 

The meteoroids are usually no bigger than a grain of sand, but they can travel at 
ǎǇŜŜŘǎ ƻŦ ǳǇ ǘƻ мслΣлллƳǇƘΦ ¢ƘŀǘΩǎ Ŧŀǎǘ ŜƴƻǳƎƘ ǘƻ ƎŜǘ ŦǊƻƳ 9ǎǎŜȄ ǘƻ !ǳǎǘǊŀƭƛŀ ƛƴ 
ŀōƻǳǘ ŦƻǳǊ ƳƛƴǳǘŜǎΣ ōǳǘ ȅƻǳΩŘ ŜƴŘ ǳǇ ǇǊŜǘǘȅ ǘƻŀǎǘȅ ƛŦ ȅƻǳ ǘǊƛŜŘ ƛǘΗ

- At heights between 120km and 80km up in the atmosphere, the meteoroid slams 
in to the air molecules and compresses them. Just like pumping up a bicycle tyre, 
the compression heats the air. The enormous kinetic energy of the meteoroid 
converts to heat which ionises the air molecules, splitting electrons away from 
their parent atoms creating an electrically charged plasma.

- The negatively charged electrons are attracted back towards the positively charged 
ions. In order to recombine in to neutral molecules, the electrons have to get rid of 
their excess energy in the form of photons of light. This light it what we see as the 
ƎƭƻǿƛƴƎ ƳŜǘŜƻǊ ǘǊŀƛƭ ƻǊ άǎƘƻƻǘƛƴƎ ǎǘŀǊέΦ .ȅ ǘƘŜ ǿŀȅΣ ƛǘΩǎ ǘƘŜ ǎŀƳŜ ǇǊƻŎŜǎǎ ŀǎ ǿŜ ǎŜŜ 
in bolts of lightning ςthe electrical charge from the cloud heats and ionises the air, 
creating a bright flash as the electrons recombine with the positive ions.

- Whilst the electrons are free from their parent atoms, they are free to move about 
in the hot plasma. This mobility enables them to reflect incoming radio waves just 
like a mirror, and this reflectivity is what we exploit to detect meteors.
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- There are two modes for detecting meteors using radio scatter.
- The first is back scatter. This is undertaken using a conventional RADAR setup. A 

radio signal is transmitted in to the sky by the RADAR transmitter. When a meteor 
enters the zone covered by the transmitter, the signal is scattered in all directions 
by the meteor. A small amount of the original signal ends up back at the 
transmitter, which also functions as a receiver. When the returning signal is 
detected we know there is a meteor. This signal reflection is diffuse ςimagine 
shining a torch at a wall covered in matt paint ςthe light is scattered in all 
directions.

- The second mode is forward scatter. This is undertaken using a transmitter at one 
location, and a receiver at a second location some distance away. The signal 
reflection is specularςimagine shining a torch at a mirror ςƛƴ ǘƘƛǎ ŎŀǎŜ ȅƻǳΩƭƭ ǎŜŜ 
that the incoming beam is reflected in a single direction by the mirror.

- In order for forward scatter to detect meteors effectively, we need to block the 
signal coming directly from the transmitter, and only receive it when it is reflected 
from the ionised meteor. Conveniently, this can be achieved by locating the 
transmitter far enough away that it is hidden behind the curve of the Earth, but 
ŎƭƻǎŜ ŜƴƻǳƎƘ ǘƘŀǘ ōƻǘƘ ǘƘŜ ǘǊŀƴǎƳƛǘǘŜǊ ŀƴŘ ǊŜŎŜƛǾŜǊ Ŏŀƴ ΨǎŜŜΩ ǘƘŜ ǎŀƳŜ ƳŜǘŜƻǊ 
high in the atmosphere.
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- Back scatter has been used for scientific meteor research since the 1950s. A major 
advantage of back scatter is that by modulating (pulsing) the outgoing beam, we 
can time the returning radar pulses and calculate the distance from the transmitter 
to the meteor. We can also measure the Doppler shift of the returning radio 
frequencies to calculate the speed of the meteor and combine the two pieces of 
information to determine the direction of travel of the meteor.

- There are some disadvantages for us amateur astronomers though ςfirstly only a 
small amount of the diffusely scattered radio energy is returned to the receiver, so 
you need a relatively large dish to pick it up. Secondly the cost of the equipment is 
likely to be quite high ςL ƘŀǾŜƴΩǘ ǎŜŜƴ ŀƴȅ ŀƳŀǘŜǳǊ ƳŜǘŜƻǊ ǇǊƻƧŜŎǘǎ ƻŦ ǘƘƛǎ ǘȅǇŜΣ 
but some people have built doppler rain radars which use the same principles, and 
these cost several thousand pounds at least. Bearing in mind that rain showers 
tend to be very large and meteors trails relatively small, I doubt it is practical for an 
amateur to build a transmitter powerful enough and a receiver sensitive enough to 
ŀŎǘǳŀƭƭȅ ǿƻǊƪ ŦƻǊ ƳŜǘŜƻǊ ŘŜǘŜŎǘƛƻƴΦ Cƛƴŀƭƭȅ ȅƻǳΩŘ ƴŜŜŘ ŀ ƭƛŎŜƴǎŜ ǘƻ ǘǊŀƴǎƳƛǘ ƻƴ 
whatever frequency you are going to use.

- 5ƻƴΩǘ ōŜ ŘƛǎŎƻǳǊŀƎŜŘ ƘƻǿŜǾŜǊ ςforward scatter detection is a much simpler 
proposition. Assuming we can find a suitable transmitter (and we certainly can in 
the UK), we only need a relatively simple receiver setup. The advantage is that a 
ƭƻǘ ƳƻǊŜ ǎƛƎƴŀƭ ƛǎ ǎŎŀǘǘŜǊŜŘ Ǿƛŀ ǎǇŜŎǳƭŀǊ ǊŜŦƭŜŎǘƛƻƴ ǎƻ ǿŜ ŘƻƴΩǘ ƴŜŜŘ ŀ ōƛƎ ǊŜŎŜƛǾŜǊ 
ŘƛǎƘΣ ŀƴŘ ǎƛƴŎŜ ǿŜΩǊŜ ƴƻǘ ǘǊŀƴǎƳƛǘǘƛƴƎ ǿŜ ŘƻƴΩǘ ƴŜŜŘ ŀƴȅ ŦƻǊƳ ƻŦ ǊŀŘƛƻ ƭƛŎŜƴǎŜ 
either. The downside is that we can only detect doppler frequency shifts of the 
incoming signal, but not distance to the meteor itself. This in turn means we 
Ŏŀƴƴƻǘ ŘŜǘŜǊƳƛƴŜ ǘƘŜ ǘǊŀŎƪ ƻŦ ǘƘŜ ƳŜǘŜƻǊΣ ōǳǘ ŀǎ ǿŜΩƭƭ ǎŜŜΣ ǿŜ Ŏŀƴ ǎǘƛƭƭ Řƻ ǎƻƳŜ 
very interesting scientific analysis.

- LǘΩǎ ŀƭǎƻ ǿƻǊǘƘ ōŜŀǊƛƴƎ ƛƴ ƳƛƴŘ ǘƘŀǘ ǘƘŜ ƎŜƻƳŜǘǊȅ ōŜǘǿŜŜƴ ǘǊŀƴǎƳƛǘǘŜǊΣ ƳŜǘŜƻǊ 
ŀƴŘ ǊŜŎŜƛǾŜǊ Ƙŀǎ ǘƻ ōŜ ǊƛƎƘǘ ǘƻ ǇƛŎƪ ǳǇ ǘƘŜ ŦƻǊǿŀǊŘ ǎŎŀǘǘŜǊ ǎƛƎƴŀƭΣ ǎƻ ȅƻǳΩǊŜ ƻƴƭȅ 
going to detect a proportion of meteors passing through the area of interest. More 
on this later.

- Forward scatter has actually been used by radio Hams for many years as a trick to 
(briefly) bounce radio transmissions much further than would ordinarily be 
possible, and indeed the early days of amateur meteor detecting used Ham radio 
receivers at the detectors. These days we have simpler and cheaper options as 
ǿŜΩƭƭ ǎŜŜΦ

- Finally, note that for both setups shown above, there is a specular reflection and a 
diffuse reflection component ςLΩǾŜ ƻƴƭȅ ǎƘƻǿƴ ƻƴŜ ƛƴ ŜŀŎƘ ŘƛŀƎǊŀƳ ŦƻǊ ŎƭŀǊƛǘȅ ƻŦ 
what we are aiming to detect, but both processes occur in each case.

4



Forward Scatter Transmitters

ÅAt the average meteor height of 100km, the 
radio horizon is a circle of 1,150km radius.

ÅTherefore, the transmitter and receiver 
should be no more than 2,300km apart in 
order for an overlapping area of sky to be 
visible from both transmitter and receiver.

ÅTypically VHF Analogue TV stations were 
used for forward scatter detection, but most 
have migrated to digital broadcast which 
cannot be used.

- So for our forward scatter detection setup to work, we need a suitable transmitter:
- It should be transmitting continuously on a frequency that we are able to detect.
- It needs to be far enough away that it is over the horizon and not directly 

detectable by our receiver. At sea level the horizon is 4.7km away, but if the 
transmitter (or receiver) is at an elevation of only 30m, the horizon is 19.6km 
away. Many transmitters are much taller than 30m and deliberately located on top 
of hills so they can be detected over the widest possible area. On top of this one 
ŀƭǎƻ ƴŜŜŘǎ ǘƻ ŎƻƴǎƛŘŜǊ ŀǘƳƻǎǇƘŜǊƛŎ ǊŜŦǊŀŎǘƛƻƴ όάŘǳŎǘƛƴƎέύ ςradio waves will bend 
up over the horizon in the same way as light does, so it would be reasonable to 
assume a minimum distance of several hundreds of km between transmitter and 
receiver to avoid direct detection.

- The transmitter also needs to be near enough that both the transmitter and 
ǊŜŎŜƛǾŜǊ Ŏŀƴ άǎŜŜέ ǘƘŜ ǎŀƳŜ ǇŀǘŎƘ ƻŦ ǎƪȅ ŎƻƴǘŀƛƴƛƴƎ ƳŜǘŜƻǊǎΦ LŦ ǿŜ ŘǊŀǿ ŀ ƭƛƴŜ ƻǳǘ 
from the receiver straight over the physical horizon and extend it until it reaches 
100km above sea level, the average height of meteors, the line will be 1,150km 
long. Therefore the radio horizon at 100km altitude is a circle of radius 1,150km 
(again not allowing for refraction). The same is true for the transmitter, and 
therefore any transmitter and receiver which are less than 2,300km apart will be 
able to see the same patch of sky.
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- For example if our transmitter was located in Gibraltar and receiver in Essex, they 
would both be able to see the part of the sky where their horizons intersect (like a 
Venn diagram), as shown in green. The closer the transmitter and receiver, the 
large the area of overlap. Of course meteors may occur anywhere between 120km 
ŀƴŘ улƪƳ ŀōƻǾŜ ǎŜŀ ƭŜǾŜƭΣ ǎƻ ǊŜŀƭƭȅ ǿŜΩǊŜ ƭƻƻƪƛƴƎ ŀǘ ŀ ǾƻƭǳƳŜ ǘƘŀǘ ƛǎ ǿƛŘŜǊ ŀǘ ǘƘŜ 
top and tapers towards the bottom.

- Conversely, any pair that are more than 2,300km apart will not work as they do not 
share any part of the visible sky. So roughly speaking, from Essex we need a 
transmitter that is located somewhere within the area shown in pink, but far 
enough away to not be seen directly.

- Historically VHF Analogue TV stations were perfect for this job. One simply tuned 
the receiver to the frequency of a station far enough away and when a meteor 
appears, a short burst of reception will occur. Unfortunately pretty much all 
European stations have now switched to digital broadcasting, which is not suitable 
for our purposes.
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Our Chosen Transmitter

ÅGRAVES Radar ɀDijon, France ɀSatellite Tracking Radar (143.05MHz)

ÅCW Radar covering 180 Degrees due South

ÅFour 45 degree sectors in Azimuth, 15 to 40 degree beam in Elevation

ÅEach has 6 subsectors scanned for 3.2 seconds

ÅTotal coverage every 19.2 seconds

- There are several suitable transmitters within range of Essex, including the Brams
transmitter and receiver network in Belgium and the VVS beacon also in Belgium, 
both of which are operated specifically for meteor detection.
- The one many amateurs use however is the GRAVES space surveillance radar 

which is located near Dijon in central France. This is a high powered continuous 
ǿŀǾŜ ǊŀŘŀǊ ƻǇŜǊŀǘŜŘ ōȅ ǘƘŜ CǊŜƴŎƘ ƳƛƭƛǘŀǊȅΦ LǘΩǎ ǇǳǊǇƻǎŜ ƛǎ ǘƻ ǘǊŀŎƪ ǎŀǘŜƭƭƛǘŜǎ ƛƴ ƭƻǿ 
Earth orbit at altitudes up to 1,000km which pass over French territory.

- Lǘ ƛǎ ŀ ΨōƛǎǘŀǘƛŎΩ ǊŀŘŀǊ ǎȅǎǘŜƳ ǿƛǘƘ ǘƘŜ ǘǊŀƴǎƳƛǘǘŜǊ ƭƻŎŀǘŜŘ ƻƴ ŀ ŘŜŎƻƳƳƛǎǎƛƻƴŜŘ 
airfield 36km to the East of Dijon, and the receiver at a disused missile site about 
365km due south of the transmitter inland from Marseille. Unlike the US Space 
Surveillance System which has multiple detector sites, GRAVES uses a single 
detector site providing Doppler and directional information, which when combined 
using ingenious computer processing can automatically determine orbital 
elements for about 2,000 objects of interest.

- Details of the transmitter are somewhat sketchy as it is a military installation, but 
based on the limited public information and empirical evidence it is known that:

- The transmitter sends a single unmodulated Continuous Wave signal on 143.05 
MHz, which is conveniently close to the 2m Ham radio band (making receiver and 
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antenna design much easier due to the wealth of experience available).
- It is believed the main transmission covers an arc of 180 degrees, centred on due 

South, with a beam covering elevations between 15 and 40 degrees above the 
horizon.

- The transmitter is divided in to four 45 degree sectors, as can be seen from the 
photograph.

- It is believed that each of the four subsectors is further divided in to six subsectors, 
each of which is scanned for 3.2 seconds before moving to the next, so the total 
180 degree sweep is scanned every 19.2 seconds. The scanning is achieved using a 
phased array radar, i.e. no moving parts are involved. Instead the many elements 
of the array each have a phase shifter which causes constructive/destructive 
interference with waves from other elements, allowing the beam to be steered 
electronically.
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Black Helicopter Territory

- ²ŜΩǊŜ ƛƴ ōƭŀŎƪ ƘŜƭƛŎƻǇǘŜǊ ǘŜǊǊƛǘƻǊȅ ƘŜǊŜΤ ȅƻǳǊ ƳƛƭŜŀƎŜ Ƴŀȅ ǾŀǊȅΣ ǘƘŜ ǎŎŀƴƴƛƴƎ 
patterns, transmission power and frequency are known to change for short periods 
from time to time, including of course shutdowns of the system. Generally though 
the system operates continuously on the expected frequency.

- 9ΦƎΦ IŜǊŜΩǎ ǘƘŜ DƻƻƎƭŜ {ǘǊŜŜǘ ±ƛŜǿ ƻŦ ǘƘŜ ǊŜŎŜƛǾŜǊ ǎƛǘŜΣ L ǘƘƛƴƪ ǿŜ Ŏŀƴ ŀǎǎǳƳŜ 
visitors are not welcome.
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GRAVES Scanning Pattern

- Here is a speeded up video representation of the scanning pattern ςsorry for the 
poor quality, but at least our guy got out alive.

- You can see the four separate beams scanning their sector of the sky.
- The scanning pattern does make it slightly challenging to interpret meteor results 
ŀǎ ǿŜΩƭƭ ǎŜŜ ƭŀǘŜǊΣ ǎƛƴŎŜ ǘƘŜ ǊŀŘŀǊ ǎƛƎƴŀƭ ƛǎ ƴƻǘ Ŏƻƴǘƛƴǳƻǳǎ ƛƴ ŀƴȅ ƻƴŜ ŘƛǊŜŎǘƛƻƴΦ
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GRAVES Visibility From Essex

- This map shows the visibility of GRAVES forward scatter signals from Essex (red pin 
near top). You can see the transmitter site as the other red pin in the middle of 
France, and the military receiver as the green pin below it (not relevant for our 
purposes).

- ¦ǎƛƴƎ ǿƘŀǘ ǿŜ ƪƴƻǿ ŀōƻǳǘ ǘƘŜ ǘǊŀƴǎƳƛǘǘŜǊ ōŜŀƳ ǇŀǘǘŜǊƴΣ LΩǾŜ ŘǊŀǿƴ ǘƘŜ ǾƻƭǳƳŜ 
of sky illuminated by the radar. The green area represents the lower (80km) 
meteor boundary encompassed by the 15 to 40 degree beam elevation. The 
yellow area is the same for the upper (120km) meteor boundary.
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*ISS Model Not To Scale!

- You can visualise this as a slice of a half cone volume in the sky between the lower 
green and upper yellow areas. Any meteor passing through this volume could 
potentially pass through the radar beam and be detected. From our location in 
Essex, the entire volume is above our radio horizon. As you go further North in 
Europe and the UK, less and less of the volume is visible (remember the Venn 
diagram effect from earlier).

- The purple area is where the International Space Station can also be detected by 
amateurs, it is much higher at 408km and so can be detected successfully much 
further South of the UK.

- ¢Ƙƛǎ ƛǎƴΩǘ ǘƘŜ ŜƴǘƛǊŜ ǎǘƻǊȅ ƘƻǿŜǾŜǊΦ aŜŀǎǳǊŜƳŜƴǘǎ ƻŦ ǊŜŦƭŜŎǘƛƻƴǎ ŦǊƻƳ ǘƘŜ L{{ ǎƘƻǿ 
that the radio beams from GRAVES also extend to the North of the transmitter site. 
¢Ƙƛǎ ƛǎƴΩǘ ǎǳǊǇǊƛǎƛƴƎΣ ŀǎ ƛǘΩǎ ǇǊŜǘǘȅ ƘŀǊŘ ǘƻ ƳŀƪŜ ŀ ǇƻǿŜǊŦǳƭ ǊŀŘƛƻ ǘǊŀƴǎƳƛǘǘŜǊ ǘƘŀǘ 
only sends signals in one direction. It does mean that potentially we can detect 
meteors over Northern France and the channel, perhaps making it possible to 
correlate visual/video and radio observations.

- It has certainly been possible to detect meteors via GRAVES as far North as 
Newcastle and Glasgow, which are well below the radio horizon for the primary 
transmission pattern. Atmospheric refraction will also help to extend the detection 
range.
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Receiver - Antenna

ÅSimple 3-element Yagi

ÅMade from wood, copper 
pipe & electrical parts

ÅSourced from B&Q: £20 or so 
to build

ÅConnect to  receiver using 
RG58 50Ohm Coax Cable (e.g. 
from Amazon)

- hY ǎƻ ƴƻǿ ǿŜ ƪƴƻǿ ǿƘŀǘ ǿŜΩǊŜ ƎƻƛƴƎ ǘƻ ŘŜǘŜŎǘ ŀƴŘ ǿƘŜǊŜ ƛǘ ƛǎ ƎƻƛƴƎ ǘƻ ōŜΣ ƭŜǘΩǎ 
move on to the practicalities of doing so.

- !ǎ L ǎŀƛŘ ōŜŦƻǊŜΣ ǿŜΩƭƭ ǘŀƪŜ ŀ ōƛǘ ƻŦ ŀ ƭƻƻƪ ŀǘ ǘƘŜ ǘƘŜƻǊȅΣ ōǳǘ ŘƻƴΩǘ ǿƻǊǊȅ ǘƻƻ ƳǳŎƘ 
about it, if you can measure and cut, you can get this little project working.

- The first thing we need is an antenna. The design we will use is a simple 3 element 
Yagi ςōŀǎƛŎŀƭƭȅ ƛǘΩǎ ǘƘŜ ǎŀƳŜ ŀǎ ŀƴ ƻǊŘƛƴŀǊȅ ¢± ŀŜǊƛŀƭ Ƨǳǎǘ ŀ ƭƛǘǘƭŜ ōƛǘ ōƛƎƎŜǊ ŀǎ ǿŜΩǊŜ 
going to be picking up longer wavelength signals.

- Most of the parts you need can be picked up in B&Q for about 20 quid ςȅƻǳΩƭƭ 
need a 3 metre length of copper pipe from the plumbing section, a few bits of 
plastic electrical conduit, trunking and a junction box, a bit of wood and some 
screws.

- ¢ƘŜ ƻǘƘŜǊ ǘƘƛƴƎ ȅƻǳ ǿƛƭƭ ƴŜŜŘ ƛǎ ŀ ƭŜƴƎǘƘ ƻŦ άwDруέ ŎƻŀȄƛŀƭ ŎŀōƭŜ ςyou can get it in 
various lengths from Amazon ready made with male BNC connectors, just search 
ŦƻǊ άwDру .b/ /ƻŀȄƛŀƭ /ŀōƭŜέΦ ! н ƳŜǘǊŜ ƭŜƴƎǘƘ ƛǎ ŀōƻǳǘ ϻр ςfigure out where 
ȅƻǳΩǊŜ ƎƻƛƴƎ ǘƻ Ǉǳǘ ǘƘŜ ŀƴǘŜƴƴŀ ŀƴŘ Ƙƻǿ ƳǳŎƘ ŎŀōƭŜ ȅƻǳΩƭƭ ƴŜŜŘ ǘƻ ƎŜǘ ŦǊƻƳ ǘƘŜǊŜ 
to where your computer will be located.

- Coaxial cable is basically a central copper strand, surrounded by an insulator and 
then surrounded by an outer copper braid and more insulator. It is commonly used 
for TV aerials and the like, but make sure you get RG58 as this has 50 Ohm 
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impedance which is necessary for the antenna to work properly.
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Radio Wave Basics (1)

ÅA radio wave is an electromagnetic wave, the same as visible light, 
microwaves, X-Rays, etc.

ÅIt consists of an oscillation in the electric field (blue) and a 
corresponding oscillation in the magnetic field (red) at right angles to 
each other moving through space.

ÅRadio waves travel at a constant speed in a vacuum, c., the speed of 
light (299,792,458 metres per second).

By SuperManu- Own work, CC0

- Lƴ ƻǊŘŜǊ ǘƻ ǳƴŘŜǊǎǘŀƴŘ Ƙƻǿ ǘƘŜ ŀƴǘŜƴƴŀ ǿƻǊƪǎΣ ǿŜΩƭƭ ǘŀƪŜ ŀ ǉǳƛŎƪ ƭƻƻƪ ŀǘ ǎƻƳŜ 
radio wave basics. This will also be useful later when looking at meteor detections, 
so bear with me.

- Firstly, radio waves are just a form of electromagnetic radiation, the same as visible 
light, microwaves, X-Rays, etc.

- They consist of a oscillations in the electric and magnetic fields at right angles to 
each other moving through space. The electric oscillation creates the magnetic 
one, and vice versa so the radio wave propels itself across space of its own accord.

- As you know, light travels at 300 million metres per second in a vacuum, and the 
ǳǎǳŀƭ ƳŀǘƘŜƳŀǘƛŎŀƭ ǎȅƳōƻƭ ŦƻǊ ǘƘŜ ǎǇŜŜŘ ƻŦ ƭƛƎƘǘ ƛǎ άŎέΦ
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