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The Knowle Astronomical Society was 
formed in 2001 and comprises a mixed 
membership of experienced Amateur 
Astronomers and those new to the 
subject. Members are drawn from a wide 
range of backgrounds with skills in a 
variety of disciplines which make for 
lively debate at the meetings. 
 
 
Formal meetings with invited speakers 
are held on the first Monday of each 
month at St George and St Teresa’s 
Catholic Church Hall in Dorridge 
commencing at 8pm. Visitors are 
welcome as are guests of existing 
members. 
 
 
In addition trips are organised to places 
of astronomical interest including both 
modern current facilities and those of 
historical interest and significance. 
 
 
The Society owns a high specification 
Meade telescope which it uses in Star 
Gazing events and its own computing 
and display equipment. The Membership 
owns a variety of equipment from 
binoculars to telescopes, whilst some 
are content to be armchair astronomers 
or let the Internet take the strain of the 
dark and cold nights. 
 
 

 
 
 
 
 
 
 
 

 
 
 

For information on Knowle Astronomical Society please see: www.knowleastro.org.uk 



  
 

Astronomical Distances 
The Techniques and Units Used to Describe Distance 
 
As everybody knows distances in astronomy are vast with many people struggling to 
understand the extremely large numbers involved and the methods Astronomers use to 
calculate distances. It must be said here that there is no single method able to be used 
to calculate the distance to the entire Astronomical phenomena that have been 
discovered. 
 
Let us just contemplate the time it would take to travel the distance to some of our 
neighbours and far off relatives if we were to travel at a variety of speeds: 
 
Destination ETA Travelling at 

201 kms/second 
Birmingham to  
London 201 kms in 
1 second  

ETA Travelling at 
2994 kms/s 
6,696,000 mph 
0.998% speed of 
light 

ETA Travelling at 
299460 kms/s 
186,000 miles/s 
99.8% speed of 
light 

Earth’s Moon 31.7 minutes 2.13 minutes 1.28 seconds 
Planet Mars 4.51 days 7.28 hours 4.36 minutes 
Planet Saturn 2.45 months 4.94 days 1.18 hours 
Closest Star 
Proxima Centauri 

6400 years 430 years 4.3 years 

Center of the 
Milky Way 

44.6 million years 3,000,000 years 30,000 years 

Closest Galaxy 
Andromeda 

3.72 billion years 250 million years 2.5 million years 

Edge of the 
observable 
Universe 

22,300 billion years 1500 billion years 15 billion years 

     
So it can be seen that there is a vast range of measurements to be made over a range 
approximately 1: 16.43 x 1015. This is mathematical shorthand for 16.43 followed by 15 
zeros; a very, very large number.  Consequently Astronomers have developed a series 
of techniques and units to measure distances to far off objects. The most easy to 
understand is the “light year”, namely the distance light travels in one earth year and 
this is the unit most commonly used in popular Astronomical publications. 
 

1 light year  = 9.5 million million kilometres, or 6.0 million million miles 
 
Within the solar system it is common to talk of distance measured in Astronomical 
Units  defined as the distance between the Earth and the Sun. 
 

1 AU = 150 x 109 metres, equivalent to 93 x 10 6  miles, i.e. 93 million miles.  
 
Another local measure is the Lunar Unit , i.e. the distance from the Earth to the Moon. 
This is particularly useful in expressing the threat to the Earth of sizeable known “Near 
Earth Objects” describing their closest approach as multiples of LUs (hopefully!). 



  
 

 
1 Lunar Unit =404x 10 3 km, equivalent to 250 x 10 3 miles, i.e. 250,000 miles 

 
For relatively close objects, like stars in our local galaxy, the Milky Way; a method is 
used which applies basic trigonometry to the Solar System. It uses as a baseline the 
observation of a star’s apparent position and measures the angle to the star from either 
side of a line running through the Sun to the Earth’s position diametrically opposite. This 
is known as the parallax method and gives rise to the unit of the “Parsec”  from parallax 
arc second. In formal Astronomical papers it is normal to express distances in Parsecs, 
Mega Parsecs, Giga Parsecs, etc. The further away the star is the smaller the 
apparent movement is and thus other methods had to be developed. 
 

1 Parsec = 3.26 Light Years, equivalent to 31 milli on, million kilometres,  
or 30.857 x 10 12 Km or 19 million, million, miles; 

 
 and therefore using the conversion above:  
 

1 AU = 4.85 x 10 -6 Parsecs 
 
The cosmic distance ladder is the name given to a succession of techniques which 
allow progressively larger distances to be measured using a variety of sophisticated 
techniques not usually available to the amateur. Several of these methods have evolved 
from simple concepts used in light and time measurement for the last 400 hundred 
years. The idea of a Standard Candle which had a measurable luminosity and burnt for 
a consistent time has been around for a long time. Astronomers were able to use this 
idea to look for objects which had a known brightness and could be fitted on the Main 
sequence of star life. They then compared the luminosity of the object with its observed 
brightness, applied the inverse square law and computed its distance. Gradually a 
series of Standard Candles was developed, and is still being refined as measuring 
technology improves. These techniques have allowed astronomers to make 
measurements to the edge of the observable universe of 13.7 billion light years . 
 
Whilst the ladder approach sounds rigorous it has two basic problems, a) Calibration; 
how standard is the Standard Candle and what is its absolute magnitude?  and b) 
recognising other members of the class and applying the wrong calibration to them. 
 
It has to be recognised that the further away an object is the greater the degree of error 
in its measurement, because of the combination of uncertainties. It is common in earth 
bound measurements that in any measuring procedure small instrumental errors or lack 
of sensitivity occurs and measurements are described as X units +or- 2% say. So too 
with astronomical measurements; typically in cosmological measurements all stated 
distances carry an accuracy or uncertainty factor e.g. the distance to the Virgo cluster 
expressed in Mega Parsecs  using the Type 1a Supernovae method is 19.4 +/- 5.0! That 
is quite a health warning which should lead us to question the assumptions and 
accuracy of all distance measuring methods whilst still accepting that all methods and 
technologies will improve over time. 



  
 

Comparison Statistics; Earth and Jupiter 
 
 
 

EARTH   JUPITER    
 
Mean distance from sun  
Astronomical Units (Au)  1   5.2 
 
Period (Yrs)     1   11.86 
 
Rotation period (hrs)   24   10 - slight variation at equator 
 
Inclination of equator   23.5   3 
to its orbit (degrees)  
 
Surface temp  (degrees C)  20 mean  10 
 
Earth masses   1   318 
 
Satellites     1   49 Official, 14 not approved yet 
 
Diameter     12,756 km  11.2 times the Earth’s diameter 
 
Density     5,515kg/m3  1,330 kg/m3 
 
Escape speed    11.2 km/s  59.5 km/s 
 
Orbital speed    29.8 km/s  13.1 km/s  



  
 

The Moon – Phases, Formation, Statistics and Crater ing.  
 

 
 
Notes on the above diagram: 
When the sunlight area of the near side is growing it is said to be WAXING 
When the sunlight area of the near side is shrinking it is said to be WANING 
 
 
 
Moon Statistics 
 
Apogee (when furthest from Earth) 251,970 km 
Perigee (when nearest to Earth)  225,740 km 
Average orbital speed    3680 km/hour 
Diameter at equator    3,476km 
Surface gravity    1/6 that of Earth 
Surface Temperature Range  130oC to -233oC 
 
 



  
 

 
Formation of the Moon 
 
The Moon formed as a large molten mass about 4.5 billion years ago.  The present 
scientific consensus is the ‘Collisional Ejection Theory’, whereby the proto-Earth was 
struck off-centre by a Mars sized object and this collision ejected debris from which the 
Moon was formed.  Tidal forces from the Earth slightly elongated the molten Moon with 
the long axis pointed toward the Earth.  The Moon retained this shape and orientation as 
it cooled and solidified and still sustains this orientation by spinning once on its axis for 
each orbit of the Earth.  We say the Moon is ‘Tidally Locked’ with a ‘1:1 Spin Orbit 
Ratio’.  This is why we always see the same side of the Moon from the Earth.  Most of 
the moons in the solar system are tidally locked to their planets, including both moons of 
Mars - Phobos and Deimos. 
 
 
Moon Craters 
 
Impact Craters are formed when a body like an asteroid strikes the surface.  An asteroid 
will typically be travelling at speeds of 15 to 25 kilometres per second.  Rock can 
withstand pressures measured in kilotonnes, but an asteroid strike delivers pressures 
measured in megatonnes.  This force vaporises both the asteroid and the rocky surface, 
causing the material in the impact site to behave like a liquid.  The resultant shockwave 
travels outwards, excavating the rock and driving the displaced material to form a 
circular wall, giving the crater its characteristic ring appearance.  The rim of a large 
crater can be truly mountainous and the central impact point can rebound to form a 
central peak, sometimes kilometres in height. 



  
 

Debunking Astrology 
 
�  The assumption in Astrology is that there is some force from influences life on earth down to 

the most mundane events such as having an accident of receiving money. It further asserts 
that this force is dependant on the Sun and the known planets with regard to the 
constellations they pass through on their journey round the Sun. Incidentally this circular band 
of stars is known as the Zodiac or in Astronomical terminology, the Ecliptic. In essence it is a 
flat plane across the solar system drawn at right angles to the Sun’s axis.  

 
�  Astrology for many centuries did not include Uranus, Neptune and Pluto because they were 

waiting to be discovered. They are included now but as they existed before discovery they 
should still have had an effect then. Indeed Astrologers should have observed an effect on 
their predictions due to an unknown cause, they didn’t. 

 
�  It is now believed that there are many more planet sized bodies within the Kieper belt and the 

Oort cloud, if so, they too should be having an effect but apparently they don’t. Distance does 
not seem to be an issue in Astrology either as the stars are many hundreds of light years 
away in some cases. Also over 250 extra solar planets have now been discovered. There are 
over a billion asteroids in the solar system with a considerable mass, how is it they have no 
effect? 

 
�  All planets are equal in their influence; lowly Pluto to massive Jupiter and of course their 

distance from earth varies, this does not make any sense scientifically. 
 
�  There are only four fundamental forces in science. Strong force, Weak force, Electromagnetic 

and Gravity. The first two work inside the atom and are only effective at a scale of a billionth 
of an atom. Gravity depends on two things, distance and mass, the closer it is the more 
gravity affects us. The strongest sources are the Moon and the Sun. Electromagnetic force 
covers radiation from Gamma rays through to longer radio waves. Effectively the only large 
source in the solar system is the Sun. The causes and effects of these forces are well 
researched and documented, and as yet no other force has been discovered either by 
Astronomers or Astrologers to compliment this list. 

 
�  The earth’s axis wobbles like a child’s spinning top as it slows down, this is caused by the 

Sun’s equatorial bulge and the Moon’s cycles. The effect over the last few thousand years is 
that the Constellations of the Zodiac have slipped back by about 30 degrees. So if you were 
born 2000 years ago under the sign of Aries you would now be considered to be born under 
Pisces, for Taurus read Aries etc. This in itself makes a mockery of Astrology.  

 
�  Other inconsistencies exist, such as why is the moment of birth more important than any 

other time, such as conception? Why have Astrologers never offered any science to back up 
their art?  Also there has never been a single successful laboratory experiment to support 
astrology. 

 
�  The constellations (of the Zodiac or anywhere) are accidental line ups of stars lying in the 

same direction, viewed from earth. In reality they are at vastly different distances from us and 
from each other. Plotting anything such as the Sun’s apparent position against them is 
meaningless. 

 
Astrology is probably harmless in the final analysi s, and gives some people enjoyment, 
but it isn’t science and it certainly isn’t Astrono my. 



  
 

Harry Potter Books – Astronomical Links 
 
 
JK Rowling’s marvelous series of Harry Potter books have a great array of weird and 
wonderful names used in them. Quite a few can be found in the night sky and here are 
some that I have found, plus a note on some of the planets referred to during the course 
of the books. You may find a few more. If you have a planisphere you can find all the 
constellations mentioned on that. The internet is another good place to find them. 
 

 
 
Alphard Black  – Sirius’ uncle who 
bequeathed him his fortune has the name of 
an orange giant star. Alphard means ‘the 
Solitary One’ in Arabic. It is the brightest 
star in the constellation of Hydra. 
 
 

 
 
Andromeda Tonks  - A mythological princess gives her name to the constellation of 
Andromeda. It contains the Andromeda Galaxy which is the nearest galaxy to our own 
Milky Way. 

  
 



  
 

Augusta Longbottom - Neville’s grandmother has the name of the asteroid 254 
Augusta. 
 
 

 
 
 
Bellatrix Lestrange  - Bellatrix is Latin, meaning 
‘The Female Warrior’. Therefore her star is 
sometimes known as "The Amazon Star". Bellatrix 
is the third brightest star in the constellation of 
Orion and the twenty-seventh brightest star in the 
nighttime sky. 
 
 
 

 
 
 
Centaurs  – The centaurs are an unstable orbital class of minor planets named after the 
mythological race of centaurs. The name was chosen because they behave as half 
asteroid and half comet. Centaurs have transient orbits that cross or have crossed the 
orbits of one or more of the giant planets, and have dynamical lifetimes of a few million 
years. Centaur is also a constellation. 

 
 
 
This shows the positions of known 
outer solar system objects. The 
centaurs are those objects (in orange) 
that lie inwards of the Kuiper belt (in 
green) 
 
 
 
 
 
 
 

 
 
 
 
Cygnus Black  - Father of Narcissa, Andromeda and Bellatrix, Cygnus, the swan, is a 
constellation. 

Rigel 

ORION 

Bellatrix 

Betelgeuse 



  
 

 
 
 
 Draco Malfoy  - Draco is among the 
earliest of the constellations to have been 
defined; in one of the oldest known 
astronomical records. In Latin Draco 
means dragon, but the ancient Greeks 
depicted it as a serpent. Draco is one of 
the constellations that easily resembles its 
name and looks like a snake. Is this a link 
to Slytherin?  
 

 
 
 
Jupiter’s moons  – the subject of a fifth year essay; Jupiter has 63 moons at present. 
The most massive of them, the four Galilean moons, were discovered in 1610 by Galileo 
and were the first objects found to orbit a body that was neither Earth nor the Sun. 
These four moons -Gannymeade, Callisto, Europa and Io can be easily seen when 
viewing Jupiter with binoculars and are often all visible at the same time. 
From the end of the 19th century, dozens of much smaller Jovian moons have been 
discovered and have received the names of lovers, conquests, or daughters of the 
Roman god Jupiter, or his Greek equivalent, Zeus. 
  
Ganymede the largest is an icy, outer moon that is scarred with impact craters and 
many parallel faults. 
Callisto is the second-largest moon; it is icy, dark-coloured, and has a low-density. It is 
an outer moon of Jupiter that is scarred with impact craters. It has a diameter of about 
3,000 miles (4800 km), roughly the size of the planet Mercury. Callisto has the largest-
known impact crater in the Solar System, Valhalla, which has a bright patch 600 km 
across. 
Io is a large, rocky, volcanically active moon. Its volcanoes spew out molten sulphur, 
making Io a very colourful moon. It is the innermost of Jupiter's four large moons and the 
third largest. 

 
 

 
Jupiter and its Moon Io; taken by the Hubble 
Space Telescope. The black spot is Io's 
shadow. Europa is a dense, icy moon. It is the 
smoothest object in our Solar System. Its 
surface is covered with long, crisscrossing 
tracks (but few craters) on water ice. Frozen 
sulphuric acid has been found on its surface. 
 
 



  
 

Luna Lovegood  - Luna is taken from the word lunar, meaning related to the moon.  
Luna1 was the first spacecraft to leave the earth’s gravity, launched in 1959 towards the 
moon. Luna 2 became the first space probe to hit the moon when it crash landed on the 
surface also in 1959.  Then the following month Luna 3 took the first photographs of the 
far side of the moon. 
 
 

  
 
 
 
 
Merope Gaunt  - A star in the 
constellation Taurus, Merope is 
a member of the Pleiades star 
cluster. It is a variable star so its 
brightness ‘twinkles’. 
Surrounding the star is the 
Merope Nebula. 
 
 
 
 
 
 

 
 
 
 
“Mars is bright tonight”  – the planet Mars has an elliptical orbit around the sun and its 
apparent size and brightness varies greatly according to its relative position to the earth. 
When Mars looks brighter the planet is nearer to us. When it is in the night-time sky, 
Mars is easily visible with the unaided eye. Mars is a difficult but rewarding target for an 
amateur telescope though only for the three or four months each Martian year when it is 
closest to earth.  
 
 

 
 
Remus Lupin  - Lupus (Lupi) is the wolf constellation. 
Remus is a moon of Asteroid 87 Sylvia which lies in the 
main asteroid belt. Remus and his twin Romulus were 
raised by wolves in Roman mythology 
 
 
 
 
 



  
 

CANIS MAJOR 

Sirius 

Regulus Arcturus Black – Regulus and Arcturus are both stars. 
 
Regulus is the brightest star 
in the constellation of Leo, 
the lion. 
 
 Arcturus is the brightest 
star in the constellation of 
Bootes, the herdsman. 
     
 
 
 
 
 

 
 

 
 
 
Sirius Black  - Sirius is found in the constellation of Canis 
Major, which means the Great Dog. Sirius is 26 times more 
luminous than our sun and is one of the nearest stars to 
the sun. It is the brightest star in the sky. Canis Major was 
Orion’s senior dog and Sirius is known as the Dog Star. 
 
 
 
 
 
 
 
 

 
Scorpius Hyperion Malfoy – Scorpius is a constellation and the first name given to Draco’s 
son. Scorpius X-1 is the first x-ray source to be found outside the solar system. Hyperion is one 
of the planet Saturn’s moons. 
 

BOOTES 

Arcturus Regulus 

LEO 



  
 

Star Hopping Guides 
 
 
Orion       
 
 

            



  
 

The Plough 
 
 
 
 
 



  
 

Cygnus 
 
 
 
 

 
 
 


