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What is your real star sign?  
Teachers Notes
Previous knowledge needed: Relative positions of Earth, Sun and other stars.   What a constellation is.
Aim:  Reinforce the relative positions and motions of the Earth, Sun and stars by looking at how the movement of the Earth causes the apparent annual movement of the Sun relative to the other stars.  

Understand the astronomical term Zodiac and appreciate its historical origin.      Understand the difference between the science of astronomy and the study of astrology.
Objective:   Construct a model of the zodiac.
Type of learning activity: physical model making and manipulation
Materials: 

Zodiacal constellation sheets
Sticky tape
Scissors

Zodiac chart

Marbles for the Earth and Sun
‘Blu-tak’

Introduction

Two and a half thousand years ago one of the centres of civilization was Babylon, where Iraq is today. The Babylonian astronomers needed a way to divide up the sky so that they could catalogue the stars.   They did this by imagining patterns in the stars and dividing the sky into sections.   They noticed that the ‘wandering stars’ (planets) moon and Sun all passed through a circular band of the sky.  You can see the Sun doing this in a SOHO satellite movie clip at this address on the Suntrek website www.xxxxxx.    So they divided the band into 12 segments, most represented by a real or imaginary animal.   The Greeks carried on the work of the Babylonians.   They called the band of constellations the “circle of animals” which in Greek is “Zodiac”.   The constellations that modern Astronomers divide the sky into are basically those imagined by the Babylonians and ancient Greeks.   Other civilisations had completely different constellations, reflecting their own religions and mythology.
Ancient people did not understand what stars and planets were.   Most people thought that the Earth was the centre of the Universe and that the things that appeared in the night sky were to do with supernatural beings that could affect their everyday life.   They thought there must be a connection between where the celestial objects were in the sky and what would happen in their lives.  They even believed that predicting the positions of the stars and planets could be used to predict a person’s future.   This seeing into the future is described by the ancient Greek words for “time observer” – horoscope.  Before the invention of the scientific method and the discovery of universal laws of physics (centring on the work of Galileo at the turn of the 17th century) most astronomers also had mystical explanations for the movements of the cosmos.  So astronomy was a mixture of mathematics, pseudo science and made up nonsense.    With the birth of science, astronomers abandoned the mystical elements of their studies but still retained the names for celestial bodies and the patterns they form.
However other people, who were not interested in the scientific approach, continued to pass on the mystical ideas.   These people are called Astrologers and their study is called astrology.   Many people love the idea of mystery and magic.   The reason you might know something about the Zodiac is probably due to astrology rather than the science of astronomy!  
Putting the Zodiac together

The path of the Sun (the ecliptic) is shown by the line passing through the constellations.  The more complicated boundaries are already joined.    

Students need to place their Sun marble in the middle of the Zodiac circle and their Earth marble on the side of the Sun opposite their constellation.   T
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They should discover that the Earth must orbit the Sun in an anticlockwise direction when viewed from above to make the zodiac run in the correct order.   They can mark this rotation on their diagram.  They should also work out that to get the Sun rising in the East and setting in the West, the Earth must also revolve in an anticlockwise direction.
The sky on computer – planetarium programs
.   
Not very long ago the only way to see an animated night sky was to go to a planetarium.  However today the graphic handling abilities of computers can put a planetarium into every home and school, which can be made spectacular with the use of a data projector.  They enable you and your classes to speed up the movements of the sky, watching changes through the night or through the seasons.  Planetarium computer programs can be a great help in understanding the dynamics of the sky.  What’s more, there are first class free programs available on the net.
One of the best free planetarium is Patrick Chevally’s ‘Cartes du Ciel’  at http://www.stargazing.net/astropc/index.html   To see the Sun sweep through the Zodiac, set the time for midday, switch off the blue sky to reveal the stars, click on the Sun, centre it and select tracking.  Now select 1 day intervals and play.     You can even make a gif movie of it.   This generous Frenchman also produces an outstanding free programme called ‘Virtual Moon Atlas’ http://astrosurf.com/avl/UK_index.html
Another good planetarium program is ‘Distant Suns’ at http://www.distantsuns.com/ version 4 is free.
One of the most successful commercial planetariums is ‘Starry Night’ http://www.starrynight.com/ .   
The newest type of planetaria is ‘Desktop Universe’ (http://www.main-sequence.com/) which uses 20,000 real high resolution images of the sky seamlessly stitched into a digital mosaic of the night sky.  It is probably one of the best ways to give an appreciation of our place in the Milky Way.   Spectacular, but the most expensive option.
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