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Gaia Live in School event – script outline

1. Introduction

Good morning, my name is ……. and I’m from ……….

Today you are going to be part of a very special event that is happening in [number of schools] in [number of countries] across Europe at the same time.

During the event this morning you are going to find out about the European Space Agency’s Gaia mission that has just begun to make a map of one billion stars in our Galaxy, the Milky Way.

To help us understand and discover more about the Gaia mission, we will; take a look at the Earth’s place in space, learn how Gaia will make its map of one billion stars, and find out what astronomers will learn from this mission. As well as this we will connect live to the Gaia Mission Operations Centre in Germany where we will be joined by experts from the European Space Agency. 

2. Our place in space / the Earth’s place in space

(series of questions that could be delivered at a fair pace as students should easily be able to answer)

When do we normally see the stars?

If we go outside now could we see any stars?

That’s right, we can see one star, the Sun.

Now, as you’ve just told me we see stars at night and the Sun in the day. So what happens to the stars that we see at nighttime during the day? [Could give some silly examples of what happens e.g. do they move to the other side of the Earth? Do they switch off? Do they run away?]
You’re right again, the stars we see at nighttime don’t go anywhere, they are still in the sky in the daytime. So why can’t we see them?

[Take answers from students and then reiterate]

The light from the Sun is so bright that we can’t see the nighttime stars anymore [or The light from the Sun is so bright that it makes the Earth’s atmosphere very bright and the light from the nighttime stars is blocked and we can’t see them].

[Could use the following demo here, although this might not be suitable for the age of the students (previously used with younger students)] 
Demo 1:

Equipment: Torch

[Turn on little torch] 
We can’t see the light from this torch in here with all the lights turned on. If we turn the lights off, we can see the light from the torch much more easily. If we turn on the lights again we can’t see the torchlight. 
Now, if our Sun manages to block out the light from all those nighttime stars that must mean that the Sun is the biggest and brightest type of star there is?

- Put your hands up then if you think our Sun is a really big type of star!

- Who thinks it’s a really small star?

- And who thinks it’s a normal average sized star?

The Sun is an normal average sized star.

There are stars out there in space that are bigger than our Sun and there are some stars that are smaller. Why then does Sun look so big and bright?

It looks at lot bigger because it’s much closer to us then the other stars.

Demo 2:

Equipment: could simply ask for two volunteers or have two objects of the same size for volunteers to hold

[Ask for students names as they arrive at the front with you] 
These [objects and [name of volunteer students]] are going to represent stars that are roughly the same size. [Ask one voluteer to stand in front of group and one to stand as far away as possible; adapt depending on space available].
Everyone hold out your arm and make pinchers with your thumb and your first finger. We’re going to measure the size of the two stars. Which star looks bigger to you? Which one looks smaller? Lets ask [the star that is furthest away] to walk slowly towards us, watch how they appear to get taller and taller.

Let’s thank our volunteers [name of students] and give them a big round of applause as they sit back down.
Demo 2 alternative if space limited:

Equipment: none

Everyone hold out your arms in front of you with your fists together and thumbs up. Close one eye and watch carefully as you slowly move one of your thumbs towards your nose. What do you notice about the thumb that is by your nose? Etc, etc.
Now lets think about how we get to see the stars.
3. Night and Day- Our place in space 

Demo 3:
Equipment: inflatable globe (use something like a Lego man stuck to the globe to make it onvious where the students country is), standing lamp or something to represent the Sun, objects for stars if used above.
[Ask for 2 volunteers and ask their names as they come up to the front]

[Hold up the globe] What’s this? Yes, our planet, Earth. We are in [country] so here is [Lego man or similar] sat on us.
This lamp is represents the Sun, and [names of volunteers] are going to be stars [ask one volunteer to stand on either side of the Sun].

[Hold globe next to the Sun, so it is daytime for the country you are in] when its day time for us we are facing towards the Sun. We want to see the stars, but we can’t see [name of volunteer on other side of the Sun] because the Sun is in the way, so what can we do to make it nighttime for us? [Could give some silly suggestions, eg, the Sun turns off, etc, etc]
That’s right the Earth turns (on its axis) so that we are facing away from the Sun [turn the globe as you say this]. It’s night and we can see [name of other volunteer] star. 

[Turn the globe so that the country you are in is facing towards the Sun again] the Earth turns/spins giving us day and night, how long does it take for the Earth to spin all the way round once? Yes, 1 day or 24 hours.
How can we get to see the star that is on other side of the Sun? 
That’s right, the Earth moves around or ‘orbits’  the Sun and spins at the same time [walk around the Sun spinning the globe as you say this]. How long does that take? One year or 365 days and a little bit). [Could mention leap year at this point].
4. The Solar System (difference between planets and stars)

[Could use an orrery or annimation to aid this next part] The Earth is one of eight planets that orbit the Sun. In order from the Sun, the planets are Mercury, Venus, Earth, Mars, Jupiter, Saturn, Uranus and Neptune [could use a mnemonic and ask students to shout out the names of the planets]. 

What is the difference between stars like the Sun and the planets? 

[Take some answers from the students]

There are two main difference; planets orbit stars, and stars emit/give out light and planets don’t. We see the planets in the Solar System because they reflect the light of the Sun.

So, we know that our planet Earth, spins whilst orbiting the Sun and is one or eight planets in the Solar System. We know that the Sun is a star and is similar to the stars that we see at night. 

All the stars we see at night time belong to our Galaxy, the Milky Way. A galaxy is like a giant city of stars and typically they have a shape that resembles two fried eggs stuck together back-to-back. With a bulge in the centre and a disk around the edge. [Show images of different galaxies].
5. The Milky Way galaxy

In the Milky Way galaxy the Sun is just one of about 100 billion stars and is about 26,000 light years [give distance in kilometers?] from the centre. The Milky Way is similar to other galaxies with a central bulge and a disk that is in a spiral shape. However, we can’t travel outside of the Milky Way to find out exactly what shape it is and exactly what it looks like, all we can do is study it from the inside. Astronomers know that the Milky Way has spiral arms but do not know exactly how many there are.

This is one thing that the Gaia mission will help to understand, it will study one billion stars and accuratly work out how far away from us they are and where they are in the galaxy. 
Earlier on we said that the stars that we see at night are similar to the Sun and look smaller because they are further away. But just how far away are they? After the Sun (149,600,000 km), the next nearest star to us is called Proxima Centuri. It might be the next closest star but light from this star takes about four and a half years to travel to us. Light is the fastest thing we know and travels an incredible 300 thousand kilometers in just one second. If we could travel there in a rocket it would take about 70 thousand years. That’s just the nearest star, other stars are thousands of times further away than that.
6. Measuring the distance to the stars - Parallax

How can we measure the distance to the stars? We can’t use a giant tape measure/rular. One way is use something called the Parallax. Let’s have a look at how the Parallax works.

Everyone hold out one arm, make a fist and stick your thumb up. Make sure that you hold your thumb up so you’re not looking at the back of someones head. Look at your thumb and close one eye at a time. What do you see happening? Yes, as you close one eye at a time you thumb appears to move against the background. This is the idea of Parallax. I have another demonstration to show how Parallax can be used to measure the distance to the stars.

[See non-mathematical demo, if students have covered relevant maths show this as well]
7. GAIA mission in brief 
Gaia is the European Space Agency's (ESA) next major astronomy telescope mission which will be launched 20 November 2013. Gaia will measure accurate distances to some billion stars across our Milky Way. The exquisite data, which it will gather during its five-year mission, will provide a superb set of new information about our Milky Way, which will enable astronomers to better understand how our Galaxy formed and evolved. Gaia will have a profound impact on our wider understanding of the Universe, from the nature of Dark Matter, direct tests of General Relativity, through to a deeper understanding of how planets form around stars in our local neighbourhood. 

8. Video of Launch 

Foreseen to be used as a link from what has been happening in school to the live video link up in Gaia Mission Operations Control room. Footage of Gaia launch will be shown.
9. Video Link Up 

This section will take place live. A one-way video link to the Gaia Mission Operations Control room. Representatives of the Gaia project/science team and the Gaia operations team will be interviewed to tell more about the mission itself and how it is operated.

10. Conclusion 

Summary of what they have done during the event, summery of the mission and how it will help astronomers in the future.
Appendix: Parallax model
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