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Spaceport Pre-visit
Go Observing Workshop

Finding out about The Liverpool Telescope

(a) Log on to the www.schoolsobservatory.org.uk.
(b) Enter the NSO website.

(c) Click on ‘Introduction’.

(d) Click on the picture of the Earth.

Q1 Where is The Liverpool Telescope?

(e) Click on the picture of the island.

Q2 Why was it not put in Liverpool?

Using Go Observing

(a) Click on ‘Observing'.

(b) Click on ‘Planets’.

(c) Click on ‘Demonstration’

(d) Click on ‘OK".

(e) Look at the key and see which planets you
could see this evening.

(f} Select one by clicking on the small circle next
to the planet you want and click on ‘OK'

If your school was a member of The National
Schools’ Observatory you would now be
submitting your observation. Since we are using
the demonstration just click on ‘Go Observing
again’' and look what else is available.

(g) When you have finished click on ‘Observatory
Home'.

Using LTimage

Special software has been developed to help to
let you see images from The Liverpool Telescope.
You will need to make sure that it is available on
the computer you are using to carry out this part of
the workshop.

Click on ‘Observing'.
Click on ‘Examples’.
Click on ‘The Moon'.
Click on ‘Image 1".
Click on ‘Save'.
Click on ‘Save'.
Click on ‘Open’.
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(a) Changing the colours

1. Click on colour.

2. Click on ‘Colour select'.

3. Change the colours on the right hand side.

4. Click on ‘Back to normal colours’ when you
have finished.

(b) Measuring distances

1. Click on ‘Astro’.
2. Click on ‘Image Properties’'.
3. Click on ‘Calibration’.

You will see that the pixel scale is 497.0 m/pixel,
so each pixel is worth about 0.5 km. So now we
need to find the number of pixels.

4. Click on ‘Astro’.

5. Click on ‘Size and distance’.

6. Drag the mouse across a crater keeping your
finger on the left mouse button.

7. Look on the right and you will see:
Total size: pixels

8. To find the distance multiply the number of
pixels by 0.5 km.

9. Click on the red cross and the ‘Back’ button.

(c) Changing the range of brightness
to explore images

1. On the Example Image Data page click on
‘Messier 42’
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Hamilton Square is the nearest Merseyrail station, From the M56 heading west, turn right onto the M53 at
(Pier Head Terminal):- Junction 11, Follow motorway to junction I, then follow
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Free coach parking is available at Woodside Ferry Terminal. For Dock and Central Tourist Attractions, ME'I'SE}’ IFE.'I'I'IE'S & Spaceport
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Street. Please contact our Customer Service Department on Tel: m Parking Wallasey, Merseyside
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Spacéport Interactives - .

Space Helmet

Static display in which visitors place head into glass
dome and view onto a space landscape.

Living in Space

Push-button interactive showing video clips of key
elements, demonstrated by astronauts who are living
in space.

Space Glove
Visitors can place their hands in replica space gloves
and find out how difficult it is to manoeuvre small and
spherical objectives.

Weightless Water

A push button interactive in which a tube full of water
freefalls through the air, with the result recorded on
camera and transmitted in slow motion onto a monitor
which demonstrates the weightlessness of water.

Formation of the Solar System

A projected video display showing the formation of
the planets within our solar system.

Phases of the Moon

A hands on interactive that demonstrates why people
on earth can see the different phases of the moon.

Seasons Interactive

This interactive demonstrates the reasons for seasons
on earth.

Tides Interactive

Demonstrates how the rotation of the earth and
gravitational pull of the moon creates high and low
tides.

Viable Planets

A series of interactive displays demonstrate the
favourable properties on the Earth which make life
possible on other planets.

Mars Rover

This interactive demonstrates what it is like to steer a
probe on the surface of Mars, with and without a time
delay.
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Space Bagatelle

This interactive demonstrates how gravity is used to
steer probes towards planets within the solar system.

Crater Maker

This shows how craters are formed by asteroids/
meteors.

‘Beans’ Interactive

This demonstrates varying gravity of different planets
in the solar system.

How Heavy Am 1?

This shows how heavy a person is on different planets
compared to their weight on earth.

Vacuum
This demonstrates the lack of air resistance.

Cloud Chamber

This interactive demonstrates the effect of cosmic
rays.

Spectrascope

This shows how we can identify the composition of
stars from the light they emit (absorption spectra).

Life and Death of Stars

This video show demonstrates how stars are born and
die, and the sequence of life stages in between.

RE MAKING EDUCATION FUN:;

Radio Pulsar

This shows radio signals emitted by pulsars (spinning
neutron stars).

Pictures in the Sky

This telescope interactive demonstrates constellations
in the night sky.

Milky Way Game

This quiz interactive shows the properties of galaxies
and the Milky Way, followed by a race around space
trying to avoid asteroids along the way.

Whisper Dishes

This shows how radio telescopes and satellite dishes
work.

How a telescope works

This interactive demonstrates the workings of a
telescope.

Exo Planets

This shows the different methods of detecting planets
in other solar systems.

Rocket Interactive
This demonstrates the principles of rocket propulsion.

4
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Year 5 Pre-Visit L <

1. Look at these pictures of the Earth, Moon and the Sun

What shape are they?

(a) Sphere D (b) Circle D (c) Oval D

2. Put them in order with the smallest first

Smallest Largest

*
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3. Look at the information and explain what is wrong with this image?

DISTANCE FROM THE SUN

Mercury 4. 879km
Venus 12,104km
Earth 12,756km
Moon 3,475km
Mars 6,794km
Jupiter 142,984km
Saturn 120,536km
Uranus 51,118km
Neptune 49,528km

(a) The images are not to scale I:

(b) The planets are not in the correct order

4. Here are the first four planets in the solar system

They are called terrestrial planets because?
(a) They have a compact, rocky surface like the Earth's I:
(b) They are closest to the Sun I:
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5. When was there a full moon in August 20077? ' |
August 2007

Monday Tuesday Wednesday Thursday Friday Saturday

(a) 14 August
(b) 28 August

RE MAKING E;‘?UCATION FUN!,* )/ Sppm
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Year 7 Pre-Visit N

1. Look at the model of the seasons and the picture below

October
November

Northern Autumn / Southern Spring

._ Mortharn Winter Morthern Summer
Southern Summer Southern Winter \

»

Merthern Spring / Southern Autumn
January

The earth revolves around the sun on an annual cycle.
Copy and complete the sentences using these words:

away colder longer towards shorter warmer

During the Summer in Britain, the Northern part of the Earth is tilted
.................................... the Sun. This means that the day is

In the Winter, the Northern part of the Earthis tilted ....................o, from the Sun,

2. The Moon is a non-luminous object.
This means that it is a surface that:
(a) Reflects light
(b) Gives out light

L]
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3. How many days are in a moon month?

4. How far could you jump, and how much would you weigh on other planets?

For the jumping exercise, you'll need to jump forward as far as you can (from a standing
start with both feet together), measure that distance and then use the calculations below
to see how far you could jump on other bodies in our solar system.

And to see how much (or little) you would weigh on those bodies, measure your weight,
and again use the calculations below to see how much you would weigh on the other
bodies in our solar system.

Sun Divide the figure by 30

Mercury Multiply by 5, then divide that figure by 2
Venus Multiply by 10, then divide by 9

Mars Multiply by 5, then divide by 2

Jupiter Multiply by 2, then divide by 5

Saturn Multiply by 7, then divide by 8

Uranus Multiply by 11, then divide by 12
Neptune Multiply by 5, then divide by 7

Pluto Multiply by 30

Earth’s Moon | Multiply by 6

Remember to use the National Schools’ Observatory website to
find out more information. (www.schoolsobservatory.org.uk)

RE MAKING EDUCATION FUN'J* Yy
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Worksheets - Spaceport ¢
Year 5

Use the information in the Solar System section and answer the following questions.

1. How long does it take the Earth to orbit the sun?

(a) 24 hours I:' (b) 28 days I:' (c) 365 days I:'

2. How long does it take the Moon to orbit the Earth?

(a) 24 hours D (b) 28 days D (c) 365 days D

*
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(a) Mars D (b) Moon D (c) Mercury D

4. Look at the diagram below:

Tipped
ey Axis

SPRING North Pole

Earth's
orbit

i
I

WINTER
SUMMER

AUTUMN
The seasons are caused by:
(a) The Earth being tilted D
(b) The Earth moving closer or further away from the Sun D

*
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5.

Look at the phases of the moon and match the correct name for the Moon's shape

Full Moon New Moon Crescent Moon Half Moon

SpECEpOn:
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Worksheets - Spaceport *
Year 7

Use the Solar System section to help you answer the following questions

The Cassini Probe

The Cassini probe was launched in 1997. It was sent
to explore a planet's system of rings and moons.

1. Look at this image from the Cassini probe and
work out which planet it is exploring

(a) Mercury
(b) Venus
(c) Saturn

2. The Cassini image shows the outer rings of the
planet and two of its moons

How many moons does this planet have?

(a) Less than 30
(b) 40
(c) More than 50

3. The Cassini probe has done many fly-bys of Titan,
the largest of Saturn’s moons, which is bigger than
the planet Mercury

Titan is the only moon in our solar system that has
a dense atmosphere.

Why is having an atmosphere so important?

(a) It may support life
(b) It may have weather
(c) It may be a good place to go on holiday

*
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The New Horizons Spacecraft ' B

Later in 2006, the planet was reclassified as a dwarf planet.

4. What object was the spacecraft going to study?

(a) Jupiter I:‘
(b) Pluto ]

(c) Neptune |:|

5. This is an image of Jupiter's moon lo taken by the
New Horizons Spacecraft.

What is special about Jupiter's size?
(a) Itis the smallest planet \:l
(b) It is the largest moon D
(c) Itis the largest planet D

The Phoenix Lander

6. The Phoenix Lander left for Mars on 4 August 2007
and it is hoped that it will arrive on 25 May 2008.
Its mission is to examine soil and ice and monitor
the Martian northern polar weather.

What colour is Mars?

(a) Blue D
(b) Green \:l
(c) Red D

Spaceport Powerpoint Exercises

A series of powerpoint exercises and workshops are available at
www.schoolsobservatory.org.uk/spaceport.

These include:

1. Hunting for Asteroids
2. Quasar Quest
3. Moonsaic — (ideal for open evenings)

*
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Constellations such as Ursa Major (the Great Bear) Orion or Gemi
we draw imaginary lines between to create any shape that takes ot .
it's as random as making shapes out of tea leaves that ycu drop onto a piece of paper.

But thousands of years ago, before the telescope was invented, our ancestors liked to make sense of theﬁug
sky by making up these shapes (there are 88 official constellations) and creating stories to explain how the men,
women or animals they saw in the stars got up there.

You can make up your own constellations in exactly the same way! In doing so you'll realise that different people
see different shapes in the same groups of random stars. So connect together the stars in the patterns below
to make any shape you like, a person, an object you use at home, an animal, etc. Let your imagination go wild!
Afterwards, compare your constellation shape with other kids in your class.

Once you have all designed your own constellations, have some fun making up stories to explain how the shape
got into the sky.




Simulating Moon Phases

Materials Needed
+  White Styrofoam balls.

*  One dowling stick (about 6" long) per
Styrofoam ball.

«  Sellotape or glue.

» Scissors.
=  Light source, such as a strong torch or
table lamp.

*«  Worksheet below.
«  Pencil or pen.

Doing the Activity

(Depending on how many children are in your group,
and how many Styrofoam Moons you have, you may
need to pair up children. Also, turn the lights out in
the room and black out the windows.)

In this activity your head is the Earth, the white ball is
the Moon and the light source is the Sun. (If you have
a partner they should stand behind you, so they can
see what you see.)

Hold the white ball at arm's length so it blocks out the
light source. All of the illuminated part of the ‘Moon'’
is now pointed away from you (the Earth) and so this
simulates a New Moon, when we can't see it for one
night each month, as indicated on the chart below.

Now, keeping the Moon
at arm’s length, turn a
little to your left until

a thin sliver of light
appears on the right

of the Moon. Thisis a
Crescent Moon.

By turning further

(until you've turned 90
degrees in relation to
your starting point) you
will see a First Quarter
Moon, in which the
right hand side of the
white ball is lit, and the
left side is dark.

THE ULTIMATE LEARNING EXPERIENCE THROUGH TIME AND SPACE

By turning another

90 degrees (meaning
you are facing in the
opposite direction to
where you started) you
will see a Full Moon.
(Hold the Moon slightly
above your head, so
your head isn't in the
way of the light source.)

Another 90-degree
turn will show you a
Last Quarter Moon, in
which the left side of
the Moon is lit and the
right side is dark.

And rotating a final 90
degrees brings you
back to where you
started with a New
Moon.

Congratulations! You've just simulated one
month of lunar phases.

You may also find the following links to the National
Schools Observatory website useful www.
schoolsobservatory.org.uk.

*  Click on ‘astronomy’
* Click on ‘earth, moon, & sun’

*  Click on ‘learn about different phases of the
moon’

*  Click on ‘seem to change shape’
*  Click on ‘moon month’
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You don't need to use a computer programme, or a
telescope, to learn about astronomy — all you need
are cheap paper plates! The same ones you use
for birthday parties. Try this exercise below which
will produce a plate that'll effectively be a mini
planetarium, showing constellations when you hold it
up to the light.

Materials needed
*  One white 23 cm-wide paper plate.
*  One black 23 cm-wide paper plate.

«  Scissors.

= Sharp tool to make tiny holes.
= Star map.

Instructions

Go to the website http://www.astronomynow.com/
and print a star chart showing the sky for the current
month. Cut out the circular star field.

Place the star field on the black paper plate and

use the sharp tool to pierce a tiny hole through the
stars of Ursa Major, Ursa Minor and Cassiopiea and
through the paper plate. Make sure you pierce a hole
through Polaris, the Pole Star. (After you've done this
exercise and you've understood the concepts, you
can cut out holes for more constellations in addition
to the ones above.)

Cut out a horizon on the white plate, including,
perhaps, the outline of a small house and a small
tree, no more than about 2cm high. (The haorizon line
should be no more than about 5¢m from the plate
edge, leaving most of the black plate and the stars
visible.)

WE'RE MAKING EDUCATION FUN:
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(At all times hold the horizon level with
you rotate the black plate behind it.)

The edge of the black plate is already broken into
regular intervals marked by creases, so if you rotate
the ‘sky’ from one crease to another you will have
simulated approximately one hour of movement in

the real sky, because you will have moved the plate
approximately 1/24th of the entire circumference, and
there are 24 hours in a day. Now gradually turn the
plate one complete rotation. You've just simulated
one complete rotation of the sky.

Do you see what happens when you rotate the sky?
The Pole Star (Polaris, the star at the tip of the ‘tail’ in
Ursa Minor, the Little Bear) doesn't move, but all the
other stars do. This is because as the Earth spins
the sky above us appears to turn around our heads,
and the rotation just happens to pivot at a point in
the sky where Polaris is. It's a pure coincidence.
There's nothing special about the star itself. If it was
anywhere else in the sky it wouldn't be as famous.

Some stars are visible all night long, every night of the
year. These are called ‘circumpolar’ stars. But others
set below the horizon and are only seen at certain
times of year — such as Orion, Gemini and Leo.
Research which stars are circumpolar from the UK,
and make a paper plate star field with a horizon that
keeps them above the horizon all the time, while other
stars dip below your artificial horizon.

To find out which constellations are visible now, go to
www.schoolsobservatory.org.uk

Click on ‘news' and this will show ‘the night sky
in ....(month)'. This gives details of constellations
available in that month and information about them.

SpECEpOn:
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International Heliophysical Year

The International Heliophysical Year 2007-2008 is a UN sponsored
programme that has been developed to research further understanding
in solar terrestrial planetary heliospheric physics or, to put into simpler
terms, the effect the Sun has on the planets in our Solar System.

Included in this pack are some examples of how our Sun affects the
planets in our Solar System.

In your class, what other affects would our Sun have on planets in our
Solar System?

WE'RE MAKING EDUCATION FUN!;* 4 7
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varies enormously depent

Detailed below are examples of two of the planets.

Your task is to explore other planets and discover what the weather is like there. \ ' B,

Venus

Today — Hot & Cloudy. Limited visibility due to extremely high pressure.
Air quality poor: 96% carbon dioxide by mid-day.

Tonight — Hot & Cloudy. Zero percent chance of sulphuric acid precipitation.
Temperature a steady 477 degrees all night.

Tomorrow — Hot & Cloudy. Temperature about 477 degrees.

SAT SUN MON TUES
Temp in Celsius 477 477 477 477
Wind: 0 km per hour
Visibility: 2 metres
Sunrise: January 12
Sunset: September 10

Mars

Today — High winds will lift some scattered dust storms, otherwise mostly sunny.
Dust storms may continue throughout the week, causing eye and skin irritation.
South wind becoming East to 30 km per hour.

Tonight — Isolated dust showers clearing. Lows in the upper minus 70s to lower minus 60s.
Northwest wind 30-40 km per hour.

Tomorrow — Mostly sunny. Highs in the mid minus 40s Northwest wind to 40 km per hour.

SAT SUN MON TUES
Max Temp in Celsius -30 -32 -28 -25
Wind: 40 km per hour NW
Visibility: -16 km
Sunrise: 06.25 am
Sunset: 06.37 pm

SOECEpOrE




THE ULTIMATE LEARNING EXPERIENCE THROUGH TIME AND SPACE

PN

’*’ *

»

: 8

Fun Space Facts and Figufes

A journey from the Earth to the Sun in a jumbo jet
travelling at just over 500 miles an hour, would take
21 years. You could walk that distance in 2,000
years!

Proxima Centauri is the nearest star to the Sun, in
the constellation Centaurus. The Apollo spacecraft
that carried people to the Moon in the 1960s in three
days, would take 850,000 years to make the journey
to that star from Earth.

The 2.4 metre wide mirror on the Hubble Space
Telescope collects 160,000 times more light than the
human eye.

It's incredibly low but we do get heat from the stars.
The heat from Arcturus, the brightest star in the
constellation Bootes, gives Earth as much heat as you
would get from a candle held five miles away.

One square inch of the Sun shines with the intensity
of 300,000 candles.

The pull of gravity on the Sun is 28 times greater than
it is on Earth.

At its closest point to Earth, Mars is 140 times farther
away than the Moon.

The word ‘calendar' comes from the Latin for
‘proclaim’, because in the ancient Roman Empire
priests would proclaim the first sighting of a crescent
Moon as signalling the start of a new month.

The word ‘constellation’ comes from two Latin words
that, roughly translated, mean ‘star togetherness'.

RE MAKING EDUCATION FUN:

If you could travel instantly from one star to another,
spending one second at each star, it would take you
6,000 years to cover all the stars in our Milky Way
galaxy. And there are millions of other galaxies the
same size as ours......

A pin head of gas from the Sun’s core produces
enough radiation to kill a person 100 miles away.

In just one second a camera flashbulb produces
more light than we've received from Uranus since its
discovery in 1781.

If all the atoms that make up the Earth were squeezed
together to the greatest possible degree, the Earth
would be just 128 metres across — down from the
current size of over 12,500 kilometres.

If the Earth were the size of a basketball, the
atmosphere would be the thickness of a postage
stamp.

Approximately 1,000 meteorites fall to Earth each
year, most of them in the oceans, because water
covers two thirds of our planet.

y
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Quizzes and Wordsearch*¥ .

Spaceport Wordsearch

R OR J ECOZ Z R HICODB U
S EB OHFGWE U I T R H N
L G T S C N K S O QI QR O |
G U uUul I KAOXRUQT AV
ANTXPHEMZHMU X R E
c LMY CUZFTXWILHYV PR
XS vVROZJ S I P ZWOWS
P A A UUXWPGA AL A XY L E
u T TCRATEULE S C O P E
S UL RCD I ORETSANWU
Q R D EMOONWDBS AR UR S
P NP MCWPJ QX Z R TADWU
v O ECAPSBUL J P NWMHN
D AT GMRWPAYVEUT  Z P E
E Z VR I OS I NS SWGMV
Look for the following words in the grid:

ASTEROID MERCURY SPACE UNIVERSE
EARTH MOON SPACEPOD URANUS
GALAXY PLUTO STAR VENUS

JUPITER ROCKET SUN WORMHOLE
MARS SATURN TELESCOPE

*
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Spaceport Puzzle " » 4 &
1 Wl I'J. 0
‘ﬂ - o p o
2
3 4
5 6
7
Across Down
2. Our Milky Way is one of these . .. 1. Which planet is now called a dwarf

® N o ®

Which is the hottest planet?
What is the Earth's natural satellite?

Which is the largest planet?

Which is the only star in our solar
system?

planet?

4. Which planet is the most far away from
the Sun?

Which planet is famous for its rings?

Which planet is famous for being red?




