
Dark Sky Scotland - Constellation Project

This is a cross-curricular activity that involves pupils learning about stars in the night sky as reference points for investigating and presenting science and history.    

It supports, in particular, 5-14 Earth in Space levels E and F.  Some specific science learning outcomes for pupils might be:

· Understand that light travels extremely fast, 186,282 miles per second.
· A sense of the vast scale of the visible night sky.

· Understand that measuring distances to objects continues to be a challenge for astronomers.

· Become familiar with at least one part of the night sky.

· Understand the life cycle of stars.
Background science

Astronomers measure large distances in Light Years. A Light Year is the distance that light travels in one year.  Light travels at 299,792,458 metres per second.  So one Light Year is 9,460,730,472,580.8 km. The nearest star to Earth (apart from the Sun) is Alpha Centauri and even this close neighbour is about four Light Years away!   
In 1838, Thomas Henderson, Astronomy Royal for Scotland, was one of three scientists who, independently, first measured the distances to nearby stars.  This helped to provide a dramatically new appreciation of the scale of the Universe and was one of greatest Scottish contributions to astronomy.   On a clear night, some of the stars that we can see are up to 2,000 Light Years away.  But measuring accurately the distance to stars and other distant objects still remains a problem for astronomers.  In the 1990s, many stellar distances were radically updated based on data from the Hipparchus Satellite.

Stars and history

If anyone is standing on Alpha Centauri today (not very likely!) looking at Earth through a hugely powerful telescope (not yet built!) they would see the light that left here four years ago.  So they would be seeing the events of 2002: Brazil beating Germany in the World Cup final; fox hunting being banned in Scotland…  Anyone looking at us from the most distant visible stars would be looking at events some 2000 years ago which, coincidently, is roughly when the written historical record of Scotland begins. 

The activity for pupils
1. Choose a well-known constellation, containing half a dozen or so bright stars.

2. Find out how many Light Years away each star is.

3. Research the history of the local area (or Scotland etc) at that time. 
4. Research or learn about some of the science of those stars eg how old they are, their colour. 

5. Present the research in a format of their choice eg a storytelling/stargazing evening. 

There is obvious potential for cross-curricular activity which may inspire art and chemistry teachers as well as history and physics teachers.  Why not create a school constellation involving a whole year group or the school?
Choosing the best stars and finding their distances

Encourage pupils to choose stars that are near the North Star (known as circumpolar stars).  These stars will be visible every night of the year.  This means that pupils can see and tell their history on any night of the year.  The Plough and Cassiopeia are good constellations to work with.

Finding the distance to stars in Light Years will be a key challenge for pupils or teachers.  You can find this information on the web (see below) and you will need to understand some scientific conventions and complexities to collate this information:

· Only the brightest stars have stand-alone Proper Names such as Polaris, Sirius or Altair (note that many of these Proper Names were given by Arabic astronomers).

· The more ordinary visible stars are named after the constellation in which they are found.

· Each star is also named after a letter of the Greek alphabet eg α Alpha Cassiopeiae.
· Generally speaking, Alpha indicates that this is the brightest star in the constellation.  The brightest star, however, is not necessarily the nearest star.  The apparent brightness of the star in the night sky depends on its luminosity as well as its distance.  This is part of the ongoing challenge for astronomers in measuring distances to objects in the universe.

To illustrate these points (and to help you on your way) here are the seven brightest stars in Cassiopeia and the Plough (also known as Ursa Major).  You will need to use a detailed star chart to confirm where each of these stars is within those constellations.

	Cassiopeia
	The Plough (including the stars’ Proper Names)

	α Alpha Cassiopeiae, 229 Light Years
	Dubhe α Ursa Major, 124 Light Years

	β Beta Cassiopeiae, 54.5 Light Years
	Merak β Ursa Major 79 Light Years 

	 Gamma Cassiopiae, 610 Light Years
	Phecda γ Ursa Major 84 Light Years 

	δ Delta Cassiopeiae, 99.4 Light Years 
	Megrez δ Ursa Major 81 Light Years

	 Epsilon Cassiopeiae, 442 Light Years
	Alioth ε Ursa Major 81 Light Years

	η Eta Cassiopeiae, 19.4 Light Years 
	Mizar ζ Ursa Major 78 Light Years 

	ζ Zeta Cassiopeiae 597 Light Years
	Alkaid η Ursa Major 101 Light Years

	50 50 Cassiopeiae, 162.1 Light Years
	


The lists show the range of historical dates provided by the stars in these particular constellations.  To find distances to other stars try using: 
www.stellarium.org, 

http://staff.imsa.edu/science/astro/astrometry/rung2.html 
www.haydenplanetarium.org/universe/.  
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