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Recreating 17th century 
experiments 

In  February  we  had  the  pleasure  of  holding  an  astronomy 
session  for  the  43rd  Bristol  Scouts.  Our  main  theme  was 
planets  with Venus and Mars well placed in the western sky, 
albeit through skeletal branches of trees. The plan was to use 
these two planets to illustrate the principle of heliocentricity. 

In 1543 Nicolaus Copernicus announced that “finally, we shall 
place the Sun himself at the centre of the universe”. In 1610, 
Galileo  turned  his  telescope  on  Venus  and  made  two  key 
observations - that it presented in phases like the moon, and, 
in full phase it appeared considerable smaller that when at a 
crescent phase.  

As did Galileo in 1610, we turned our refracting telescope on 
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Sky conditions 

Our first observing session took place 
on 23rd February and we were very 
lucky; storm Doris had passed over 
hours before leaving lovely crisp clear 
skies in her wake.  

The second session on March 2nd was 
clear enough for a great view of a 
crescent moon that would be the 
focus of our observations. We also had 
good views of Venus and M42, but 
unfortunately Mars and Uranus were 
obscured by clouds.  

The Equipment 

We were using a custom made 90mm 
Moonraker refracting telescope, a 
3 0 0 m m N e w t o n i a n r e fl e c t i n g 
telescope and a 71mm William Optics 
Zenithstar refracting telescope with 
Celestron Plossl and William Optics 
eyepieces. Some of the scouts 
brought binoculars with them. We 
took a little time explaining how  
differing types of telescope work, how 
our eyes adapt to the dark sky and the 
importance of using red rather than 
white light from our torches. 

Navigation 

We pointed out constellations and 
enjoyed  great views over to Orion, 
Gemini, Auriga, Canis Major, Taurus 
and Perseus. We saw Leo rising in the 
east, a sign that Spring is on the way. 
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Venus,  and  without  exception,  all  the  scouts  noted  the 
crescent phase of Venus and its visual similarity to the moon.  

We went on to observe Mars, just above Venus. Through the 
excellent optics of the Moonraker telescope, it appeared as a 
deep red disk. Unlike Venus, we noted there was no phase. 
And this  was  the  key  to  our  observation  -  Venus  presents 
phases because it  is  an “inferior”  planet,  lying between the 
earth  and  the  Sun.  Mars  is  a  “superior”  planet,  its  orbit 
beyond that of the Earth. These phases of Venus were crucial 
evidence  for  our  17th  century  forebears  to  prove  that  the 
planets revolve around the Sun - heliocentricity. 

Meanwhile our reflecting telescope was trained on M42, the 
Orion Nebula, an area of colourful gas 1400 light years  away. 
A stellar nursery, this is a birthplace of stars. We all spotted 
the Trapezium, a tight cluster of stars, just 100,000 

years old, in cosmic terms, babies! We pointed out AE Auriga 
- a “runaway” star that was born here and has now, after about 
2 million years, has made its way to the nearby constellation 
of Auriga. 

We also  pointed  out  40  Eridani,  the  star  popular  science 
fiction modelled as Vulcan - home of Mr Spock. In the late 
19th century the planet Vulcan was thought to exist, between 
Mercury  and  the  Sun  and  we  chatted  through  this  (as  it 
turned out erroneous) discovery. 
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Our talk 

With our practical observations complete 
we headed into the scout hut for a 
discussion and slide show.  Using a lamp 
and a couple of hockey balls we illustrated 
the motion of Venus and Mars around the 
Sun. We considered the history of the 
research of these planets - from Galileo in 
the early 17th century, to the canals on 
Mars and Sir Percival Lowell in the early 
20th century, right up to the Curiosity 
mission roaming around Mars at this very 
moment. 

We watched short videos from NASA; a 
trip down the Mawrth Valley on Mars and 
the Apollo 11 moon landing. We went on 
to look at images from the Lunar 
Reconnaissance Orbiter and saw the 
equipment left on the Moon’s surface and 
indeed, footprints of Neil Armstrong as he 
headed out on the 50m trek over to Little 
West Crater.  

Our final video was the Huygens lander 
descending through the thick atmosphere 
on Titan, one of Saturn’s moons, and 
landing gently on the surface.  

For the February group we discussed 
Trojan Asteroids, discovered by Max Wolf 
in 1906 and saw an image of Earth’s own 
Trojan - TK7, discovered in 2010. 

For the March group we considered in 
more depth the Moon complete with a  
lunar globe to point out the area we had 
been observing. 

We finished up both sessions by looking at 
the amazing discovery of Trappest 1 on 
24th February 7 planets, three of which lie 
in the habitable zone of a “super cool” red 
dwarf star.

Observing M42
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In week two we enjoyed a  marvellous waxing crescent moon 
and  lunar  astronomy was  the  theme for  the  evening.  Mare 
Crisium  was  well  placed  and  the  craters  Yerkes,  Lick  and 
Picard easily  visible  within through the refracting telescope 
with a magnification of 193x. For perspective, Picard is 23km 
in diameter. We also spotted Messier (named after the great 
18th century comet hunter we met the previous week), which 
are  actually  two  craters  just  9  and  11  km  in  diameter 
respectively.  

The  subject  of  telescopes  and  magnification  cropped  up 
frequently. The key to telescopes is aperture; light gathering 
capability. For every inch of aperture you can magnify about 
50 times, so on our 4 inch refractor, 200x is about the limit.  
On the 12 inch reflector we were using, the greatest practical 
magnification is around 600x but only under very good sky 
conditions.  Increasing magnification reduces the brightness 
of the object you are looking at, so for faint, deep sky objects 
(like M42) you want to use low magnification. 
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Our  sma l l e r  Zen i ths ta r 
telescope  was  trained  on  the 
“Double  C lus ter ”  in  the 
constellation  of  Perseus,  two 
open  star  clusters  remarkably 
close together and visible in the 
same  field  of  view.  We  also 
observed  and  compared  the 
Pleiades  and  the  Hyades,  a 
good  i l lu s t ra t ion  o f  the 
evolution of open star clusters     
as  they  disperse  across  our 
galaxy.  

Engagement 

There were some great questions and 
many insightful comments summarised 
below including contemplation of the 
Sun, marshmallows, time travel and of 
course, aliens!   

Visual v electronic observing - One scout 
noted that the views we saw through the 
telescopes  were not as colourful as those 
you see in books. This is true. When 
looking at faint objects, the rods in the 
eyes do the work, and the rods do not 
detect colour. M42 is an exception - 
everybody noted its green colour. Popular 
images are a lso usual ly digi ta l ly 
enhanced, in false colour, and of course, 
taken through larger, often space based,  
telescopes. But you can’t beat observing 
an object live! 

Luna 13. Few people are aware that whilst 
Neil Armstrong was bouncing on the 
Moon on 20th July 1969, the Russians 
were also on the Moon, indeed in Mare 
Crisium, the feature we observed. Luna 13 
was unmanned and designed to bring 
samples of Lunar rock back to Earth, but it 
crashed! 

Henrietta Swan Leavitt figured out that 
Cepheid variable stars can act as standard 
candles to measure vast distances - to 
other galaxies. Within our own galaxy, the 
distance to stars may be calculated by 
using parallax and trigonometry. 

Transient Lunar Phenomena and Ashen 
light - certain areas of the Moon and 
Venus appear occasionally to glow, a 
phenomenon that has been noted since 
the 17th century. There are may theories 
but we have yet to determine exactly why 
this should be. 

Aliens - in the 18th and 19th centuries it 
was generally thought that most, if not all 
the planets, moons and indeed stars were 
inhabited. The great William Hershel 
proposed that the Sun was inhabited.

Observing the Double Cluster
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The March group, as per the previous, observed Venus which 
was in a very similar phase to the Moon. A number of people 
had a go at some astrophotography, simply pointing a mobile 
phone down the  eyepiece.  This  technique  is  called  “afocal” 
and you can get some very good results,  particularly of  the 
moon

It  was  a  pleasure  to  address  this  receptive,  enthusiastic, 
polite and well behaved scouts, we are looking forward to 
further events. A key point we learnt was that, whilst it is 
fantastic to observe the night sky through big telescopes 
(and  apologies  to  those  parents  whose  children  returned 
home asking for expensive telescopes for their birthdays!), 
there  are  also  many  amazing  and inspiring  things  in  the 
night sky to look at with the naked eye or a simple pair of 
binoculars.  

Over the two weeks we covered a lot of material - surely 
enough for an astronomy badge!

For  p l anets  and  moons , 
magnification is good to bring 
out detail.  Refractors  tend to 
provide a sharper image. A lot 
of  thought  needs  to  go  into 
selecting  a  suitable  telescope 
for astronomy.

Observing the Moon as it sets over the 
flats, and below, our view of Moon on 
March 2nd.

The Travelling History 
Company 

The Travelling History Company is based 
in Stoke Bishop and provides historic 
outings designed for families, visitors, 
corporates, schools and community 
groups. We run trips to ancient historic 
sites where children are free to engage 
with and explore the historic landscape. 
We provide historical astronomy sessions 
in dark locations or arrange home visits. 
We also hold occasional talks aimed at 
children and families, usually in Westbury 
Village Hall.  

Please visit our website at the foot of the 
page, follow us on Facebook or contact 
John Swann on 07871 128430.

Although we have yet to find evidence, 
big steps are being made in terms of the 
amount of exoplanets that are being 
discovered. It appears that stars with 
families of planets are very common 
indeed and this must increase the chance 
of life being out there somewhere. 

The speed of light - 186,000 miles per 
second. When we were observing the 
Orion Nebula we were seeing it as it was 
around 600 AD. The Romans had left 
Britain and we were in the Early Medieval 
period - Anglo Saxons. Quite possibly the 
origins of Westbury on Trym are to be 
found in this period. 

The Arecibo Message - sent in 1974 
towards the Great Globular Cluster in 
Hercules (M13) this was thought to be a 
good place to find some intelligent life. 
The problem - the message will take 
26,000 years to get there, and if 
somebody does receive it, another 26,000 
years to receive a reply!


