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The Planetarium show Tycho to the Moon 
Tycho to the Moon a junior astronomy show at Melbourne Planetarium. It explores 
the characteristics of the two bodies that dominate our sky, the Sun and the Moon. 
 
Tycho is a mischievous but lovable dog, who loves to watch the Moon. When Ruby 
and Michael, Tycho’s two humans, buy a kennel for Tycho, they find themselves with 
a spaceship. Tycho quickly discovers how to fly the space-kennel and transport them 
to the Moon. While in orbit they experience microgravity, look down on the Earth from 
space, and watch meteors. On the Moon, they explore the barren and cratered 
landscape, have fun with the reduced gravity and see some abandoned Apollo 
equipment. Ready to return home, the kennel blasts off from the Moon’s surface but 
Tycho is after more adventures. The trio find themselves whizzing past the inner 
planets of Venus and Mercury, and heading for the Sun. They are in awe of the size 
and fierce activity of the Sun, our own star, until panic sets in as they approach closer 
and closer. Tycho heroically saves the day, turning the kennel about and piloting it 
back to Earth. Ruby and Michael are glad to be home, but Tycho is all set for his next 
trip. He is now interested in a red star-like object in the sky, the planet Mars. 
 
http://museumvictoria.com.au/Scienceworks/Education/Education-Programs/Tycho-to-the-Moon/
 
Astronomical information 
 
The following lists the astronomy content which is presented in Tycho to the Moon 
and the related activities in the Toys watch the sky education kit. 
 

Topic 
 

Activity 

Phases of the Moon 
 

The Moon is lit and unlit too 

Southern Cross 
 

The Sun is a close star 

Meteors or ‘shooting stars’ 
 

No light of their own 

The cause of day and night 
 

Investigating light and dark 

Properties of the Moon 
 

Toys to the Moon 

Conditions on the Moon 
 

Toys to the Moon 

Mercury and Venus 
 

No light of their own 

The Sun 
 

The Sun is a close star 

 
Tycho Brahe 
 
Tycho Brahe was an astronomer who lived from 1546 to 1601. For 20 years, he 
made very accurate observations of the night sky – mapping the positions of the Sun, 
Moon and planets. From Tycho’s observations, the mathematician Johannes Kepler 
(1571-1630) developed the three laws of planetary motion, and plotted the elliptical 
orbits of the planets around the Sun. 

http://museumvictoria.com.au/Scienceworks/Education/Education-Programs/Tycho-to-the-Moon/
http://museumvictoria.com.au/Scienceworks/Education/Education-Programs/Tycho-to-the-Moon/
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Tycho to the Moon song 
 

Verse 1 
 

When the sign says DON’T TOUCH 

Well that means DON’T TOUCH 

It doesn’t mean CRUNCH CRUNCH 

It doesn’t mean LET’S HAVE SOME LUNCH 

When the sign says DON’T TOUCH 

You don’t have to THINK MUCH 

You muck around in a SPACE SHIP 

You’ll soon be heading on a SPACE TRIP 

Chorus A 
 

And then the rocket went BOOM 

Tycho howling at the MOON 

And they were going so HIGH 

Way beyond the blue SKY 

Verse 2 
 

Have you ever been in ORBIT 

With a dog in a HELMET 

Checking all the stars OUT 

There is definitely NO DOUBT 

You might get shivers and you might get SHAKES 

When you find out there are no BRAKES 

The way you can SUR-VIVE 

Is step aside and let the DOG DRIVE 

Chorus B 
 

Then the rocket went BOOM 

Tycho howling at the MOON 

And everything was good FUN 

‘Til they got sucked into the SUN 

Repeat 
 

Then the rocket went BOOM 

Tycho howling at the MOON 

And everything was good FUN 

‘Til they got sucked into the SUN 
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VELS Curriculum Links 
 

 
Physical, Personal & Social 

Learning 

 
Discipline-based  

Learning 

 
Interdisciplinary Learning 

 
VELS 
 
Victorian Essential Learning 
Standards 
 
 
 
School-based education activities 
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Concepts and terms 
 

    •    •     •     

What do toys do at night? 
 

    •   •      •   •   •   •  

Investigating light and dark 
 

   •    •      •      • 

Unlit at night 
 

   •        •  •    •    • 

The Moon is lit and unlit too 
 

   •   •   •     •  •    •    • 

The Sun is a close star 
 

   •         •     •   • 

No light of their own 
 

   •   •   •     •  •   •    •   • 

Toys to the Moon 
 

   •    •      •    •   •   • 
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Glossary for Teachers 
 
 
Asteroid 
One of many rocky mini-planets (up to 
1000km across) that orbit the Sun as 
part of the Solar System. Most 
asteroids lie within the asteroid belt. 
 
Asteroid belt 
A band of asteroids found in orbit 
between Mars and Jupiter. 
 
Astrology 
A belief that celestial bodies (eg. stars 
and planets) influence human 
behaviour. 
 
Astronaut 
A person who is trained to travel in a 
spacecraft. 
 
Astronomer 
Someone who studies astronomy. 
 
Astronomy 
The scientific study of the nature, 
position and motion of celestial bodies. 
 
Black hole 
A region of space where the force of 
gravity is so strong that nothing can 
escape, not even light. Stellar black 
holes are believed to form when a 
massive star, 10 times the mass of our 
Sun, collapses at the end of its life. 
 
Celestial poles 
Imaginary points in space extending 
from Earth’s North and South Poles. 
 
Comet 
A dirty ball of rock and ice which orbits 
the Sun as part of the Solar System. 
As a comet approaches the Sun the 
ice melts, producing a tail. 
 
 
 
 
 

 
 
Constellation 
An area of sky recognised by a special 
group of stars that can be joined 
together to form a shape or a picture. 
Astronomers have agreed on dividing 
the sky into 88 constellations. 
 
Day 
Generally accepted to be the time 
taken for the Earth to rotate once on 
its axis, like a spinning top. One day is 
approximately 24 hours. 
 
Eclipse 
The blocking out of part or all of the 
light from one celestial body by 
another, as viewed from a fixed point. 
For example, a solar eclipse occurs 
when the Moon passes between the 
Sun and the Earth, preventing the 
Sun’s light from reaching our planet. A 
lunar eclipse occurs when the Earth 
prevents the Sun’s light from reaching 
the Moon. 
 
Ecliptic 
An imaginary arc traced by the Sun as 
it appears to move across the sky. 
 
Galaxy 
A collection of billions of stars, gas and 
dust. Our Solar System is just one 
small part of a galaxy called the Milky 
Way. 
 
Gravity 
A force of attraction between any two 
things which have mass. The strength 
of gravitational force depends on how 
massive the objects are and the 
distance between them. 
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Light year 
The distance travelled by light in one 
year: approximately 10 million million 
kilometres. Often used as a measure 
for distance in space. 
 
Meteor 
Often called a shooting star, even 
though it is just dust or rock which 
burns up as it passes through the 
Earth’s upper atmosphere. 
 
Meteorite 
The fragment of rock that survives the 
journey through Earth’s atmosphere 
and lands on Earth. 
 
Meteoroid 
A small chunk of rock (usually less 
than a few centimetres across) 
travelling through space. When a 
meteoroid travels through the Earth’s 
atmosphere, it is moving so fast (60-80 
km/s) that friction can vaporise the 
rock. This produces a streak of light 
known as a meteor, or more 
commonly a shooting star. 
 
Milky Way 
The band of stars that crosses our sky 
and the name of our galaxy. 
 
Moon 
A natural satellite of a planet; also the 
name of Earth’s natural satellite. 
 
Orbit 
The path of an object moving around 
another. 
 
Orrery 
A model of our Solar System to show 
the movement of the planets around 
the Sun. 
 
Planet 
An object orbiting a star. In our Solar 
System there are eight major planets, 
several dwarf planets and many 
smaller mini-planets called asteroids. 
 
 

 
Revolution 
The motion of one body around 
another, for example, the Earth 
revolves around the Sun in one year. 
 
Rotation 
The turning of a body about its own 
axis. The Earth spins once on its axis 
in 24 hours. 
 
Satellite 
Any object that is in orbit around 
another; natural satellites are called 
moons. 
 
Solar System 
The entire family of planets and their 
moons, asteroids and comets which 
orbit the Sun. 
 
Star 
A ball of gas that makes its own light 
through nuclear reactions. 
 
Sun 
The closest star to Earth, the star at 
the centre of our Solar System 
 
Telescope 
A tool for collecting radiation (such as 
light, x-rays, radio waves) from distant 
bodies. 
 
Universe 
The whole of space and everything in 
it. 
 
Year 
The time taken for the Earth to orbit 
the Sun, approximately 365¼ days. 
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Solar System statistics at a glance 
 Mercury Venus Earth Earth’s Moon Mars Jupiter Saturn Uranus Neptune Sun 
Average Distance from Sun 
(millions of km) 

57.9 108.2 149.6 0.384 
from Earth 

227.9 779 1,434 2,873 4,495 ~40 trillion km 
to nearest star 

Average Distance from Sun 
(compared to Earth; also called 
the Astronomical Unit – AU) 

0.39 0.72 1 0.0026  
from Earth 

1.52 5.21 9.59 19.22 30.05  

Approx. Distance from the 
Sun in Light Time (light 
travels at 299,790 km/s) 

3 minutes 6 minutes 8 minutes 1 second 
from Earth 

13 minutes 43 minutes 1 hour  
20 minutes 

2 hours  
40 minutes 

4 hours  
10 minutes 

4.3 light years 
to nearest star 

Average Orbital Speed (km/s) 47.9 35.0 29.8 1.0 24.1 13.1 9.7 6.8 5.4 220 
Time to Orbit the Sun 

(a planet’s year) 

88.0 days 224.7 days 365.2 days 27.3 days  
to orbit Earth 

1.88 years 11.87 years 29.44 years 84 years 164 years 225 million 
years to orbit 
the galaxy 

Time to Rotate  
(negative sign indicates 
rotation in opposite direction) 

58.65 days -243 days 23.9 hours 27.3 days 24.6 hours 9.9 hours 10.7 hours -17.2 hours 16.1 hours 25 days 

Length of Day  
(measured from sunrise to 
sunrise) 

176 days 117 days 24 hours 29.5 days 24.7 hours 9.9 hours 10.7 hours from 17.2 hrs 
to 21 years 

16.1 hours  

Equatorial Diameter (km) 4,879 12,104 12,756 3,475 6,794 142,984 120,536 51,118 49,528 1,392,000 
Equatorial Diameter 
(compared to Earth) 

0.38 0.95 1 0.27 0.53 11.2 9.4 4.0 3.9 109 

Mass (1024 kg) 0.330 4.87 5.97 0.073 0.642 1,899 568 86.8 102 2,000,000 
Surface Gravity (compared to 
Earth at 9.8m/s2) 

0.38 0.91 1 0.16 0.38 2.36 0.92 0.89 1.12 27.9 

Axial Tilt (degrees) 0.01 177.4 23.5 6.7 25.2 3.1 26.7 97.8 28.3 7.5 
Maximum & Minimum 
Temperatures  
(degrees Celsius; 

S = surface, C = clouds) 

+427 (S) 
day 

-173 (S) 
night 

+482 (S)  
day and night  

+58 (S) day 

-88 (S) night 

+123 (S) day 

-233 (S) night 

+20 (S) day 

-140 (S) night 

-108 (C) 
mean 

-139 (C) 
mean 

-197 (C) 
mean 

-201 (C) 
mean 

5,800 (S) 

15,000,000 

(core) 
Principle Gases in 
Atmosphere 

None Carbon 
Dioxide  

Nitrogen & 
Oxygen 

None Carbon 
Dioxide  

Hydrogen & 
Helium 

Hydrogen & 
Helium 

Hydrogen, 
Helium & 
Methane 

Hydrogen, 
Helium & 
Methane 

Hydrogen & 
Helium 

Number of known Satellites 
(date of latest discovery) 

0 0 1 0 2 

(Aug 1877) 

63 

(Feb 2004) 

60 

(July 2007) 

27 

(Dec 2005) 

13 

(Sept 03) 

8 planets + 3 
dwarf planets 

(Aug 06) 
Planet Discovery Date known 

since 
ancient 
times 

known since 
ancient times 

 known since 
ancient times 

known since 
ancient times 

known since 
ancient times 

known since 
ancient times 

31 March 
1781 by 
William 
Herschel 

23 Sept 1846 
by Adams, Le 
Verrier, Galla 
and d’Arrest 
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Dwarf Planet statistics at a glance 
 
 Ceres Pluto Eris 

 
Average Distance from Sun 
(millions of km) 

415 5,870 10,100 

Average Distance from Sun  
(compared to Earth; also called the 
Astronomical Unit – AU) 

2.8 39.2 67.5 

Approx. Distance from the Sun in 
Light Time (light travels at 299,790 
km/s) 

23 minutes 5 hours 
26 minutes 

9 hours 
22 minutes 

Average Orbital Speed  
(km/s) 

17.9 4.7 3.4 

Time to Orbit the Sun 

(a planet’s year) 

4.6 years 248 years 560 years 

Time to Rotate  
(negative sign indicates rotation in 
opposite direction) 

9.1 hours -6.4 days less than 8 
hours 

Length of Day (measured from 
sunrise to sunrise) 

9.1 hours from 6.4 days 
to 62 years 

less than 8 
hours 

Equatorial Diameter  
(km) 

975 2,390 2,600 

Equatorial Diameter  
(compared to Earth) 

0.08 0.19 0.20 

Mass (1024 kg) 0.001 0.0125 0.0166 
Surface Gravity  
(compared to Earth at 9.8m/s2) 

0.03 0.06 ~0.08 

Axial Tilt (degrees) 4 122.5 44 
Maximum & Minimum 
Temperatures  
(degrees Celsius; 

S = surface, C = clouds) 

-34 (S) day 

-106 (S) night 

-225 (S)  
mean 

-218 (S) day 
-243 (S) night 

Principle Gases in Atmosphere None Nitrogen, 
Carbon 
Monoxide & 
Methane 

Methane 

Number of known Satellites  
(latest discovery) 

0 3 

(Oct 2005) 

1 

(Sept 2005) 
Planet Discovery Date 1 Jan 1801 by 

Giuseppe 
Piazzi 

18 Feb 1930 
by Clyde 
Toumbaugh 

21 Oct 2003 
by Brown, 
Trujillo and 
Rabinowitz 
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Astronomy Websites 
 

• Melbourne Planetarium www.museumvictoria.com.au/Planetarium/ 
• Star maps www.skymaps.com/downloads.html 

Other Planetaria 

• Australasian Planetarium Society  
• International Planetarium Society  

Astronomy & Astrophysics Research

• Australian Astronomy  www.astronomy.org.au/ngn/engine.php 
• University of Melbourne Astrophysics Group www.astro.ph.unimelb.edu.au 
• Swinburne Astrophysics and Supercomputing Group www.asa.astronomy.org.au/ 
• Monash University - Centre for Stellar and Planetary Astrophysics 

www.cspa.monash.edu.au/ 
• Astronomical Society of Australia www.asa.astronomy.org.au 

Australian Research Observatories

• Australia Telescope National Facility www.atnf.csiro.au/ 
• Anglo-Australian Observatory www.aao.gov.au/aaohomepage.html 
• Mt Stromlo and Siding Springs Observatory www.mso.anu.edu.au/home.php 

Space Agencies

• The NASA Homepage www.nasa.gov/ 
• NASA News Today www.nasa.gov/news/index.html 
• NASA Human Spaceflight www.spaceflight.nasa.gov/home/index.html 
• European Space Agency www.esa.int/esaCP/index.html 
• Russian Aviation and Space Agency www.zyra.org.uk/ruspace.htm 
• Japanese Aerospace Exploration Agency www.jaxa.jp/index_e.html 

Astronomy Information

• SETI Institute (Search for Extraterrestrial Intelligence) www.seti.org/ 
• in Space... part of The Lab at ABC Online www.abc.net.au/science/space/ 
• Hubble Space Telescope www.hubblesite.org/ 
• Astronomy Picture of the Day www.antwrp.gsfc.nasa.gov/apod/astropix.html 
• Geoscience Australia - Astronomical Information www.ga.gov.au/geodesy/astro/ 
• Satellite Observing - Heaven's Above Homepage www.heavens-above.com/ 

Astronomy Education

• Victorian Space Science Education Centre www.vssec.vic.edu.au/ 
• Swinburne Astronomy online www.astronomy.swin.edu.au/sao/ 
• Astronomy Education: Astronomical Society of the Pacific 

www.astrosociety.org/education.html 
• NASA's Education Program www.education.nasa.gov/home/index.html 

http://museumvictoria.com.au/Planetarium/
http://www.museumvictoria.com.au/Planetarium/
http://www.skymaps.com/downloads.html
http://www.skymaps.com/downloads.html
http://www.vicnet.net.au/%7Eapsweb
http://www.ips-planetarium.org/
http://www.astronomy.org.au/ngn/engine.php
http://www.astronomy.org.au/ngn/engine.php
http://astro.ph.unimelb.edu.au/
http://www.astro.ph.unimelb.edu.au/
http://www.swin.edu.au/astronomy
http://www.asa.astronomy.org.au/
http://www.cspa.monash.edu.au/
http://www.cspa.monash.edu.au/
http://www.atnf.csiro.au/asa_www/asa.html
http://www.asa.astronomy.org.au/
http://www.atnf.csiro.au/
http://www.atnf.csiro.au/
http://www.aao.gov.au/aaohomepage.html
http://www.aao.gov.au/aaohomepage.html
http://msowww.anu.edu.au/exploratory/
http://www.mso.anu.edu.au/home.php
http://www.nasa.gov/
http://www.nasa.gov/
http://www.nasa.gov/news/highlights/index.html
http://www.nasa.gov/news/index.html
http://spaceflight.nasa.gov/
http://www.spaceflight.nasa.gov/home/index.html
http://www.esa.int/esaCP/index.html
http://www.esa.int/esaCP/index.html
http://www.zyra.org.uk/ruspace.htm
http://www.zyra.org.uk/ruspace.htm
http://www.jaxa.jp/index_e.html
http://www.jaxa.jp/index_e.html
http://www.seti.org/
http://www.seti.org/
http://www.abc.net.au/science/space/
http://www.abc.net.au/science/space/
http://hubblesite.org/
http://www.hubblesite.org/
http://antwrp.gsfc.nasa.gov/apod/astropix.html
http://www.antwrp.gsfc.nasa.gov/apod/astropix.html
http://www.ga.gov.au/geodesy/astro/
http://www.ga.gov.au/geodesy/astro/
http://www.heavens-above.com/
http://www.heavens-above.com/
http://www.vssec.vic.edu.au/
http://www.vssec.vic.edu.au/
http://www.astronomy.swin.edu.au/sao/
http://www.astronomy.swin.edu.au/sao/
http://www.astrosociety.org/education.html
http://www.astrosociety.org/education.html
http://www.hq.nasa.gov/office/codef/education/index.html
http://www.education.nasa.gov/home/index.html
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• Centre for Educational Resources www.btc.montana.edu/ceres/ 
• Teachers' Lab www.learner.org/teacherslab/ 
• Women of NASA www.quest.nasa.gov/women/intro.html 

Planets Information

• The Nine Planets www.nineplanets.org/ 
• Views of the Solar System www.solarviews.com/eng/homepage.htm 
• NASA Planetary Photojournal www.photojournal.jpl.nasa.gov/index.html 
• Solar System Simulator www.space.jpl.nasa.gov/ 
• Earth and Moon Viewer www.fourmilab.ch/earthview/vplanet.html 

Online Astronomy Magazines

• Sky & Space (Southern Hemisphere) www.skyandspace.com.au/public/home.ehtml 
• Sky & Telescope Online www.skyandtelescope.com/ 
• Astronomy Magazine www.astronomy.com/asy/default.aspx 

Astronomical Societies 

The follow list includes all registered and incorporated amateur astronomy societies 
operating in Victoria (in alphabetical order). These organisations operate 
independently of each other, and are self-governing, not-for-profit bodies. Their 
names give some indication of the geographical region each group covers. 

Albury-Wodonga Astronomical Society (AWAS)  www.asaw.org.au/

 

Astronomical Society of East Gippsland (ASEG)  
www.geocities.com/asegastronomy/Home.html

 
Astronomical Society of Geelong (ASG) http://home.vicnet.net.au/~asog/

 

Astronomical Society of Melbourne (ASM) www.astromelb.i.net.au/

 

Astronomical Society of Victoria (ASV) www.asv.org.au/ 
 
Ballarat Astronomical Society (BAS)  http://observatory.ballarat.net/society.html

 
Bendigo District Astronomical Society (BDAS) http://bdas.50webs.com/

 
Latrobe Valley Astronomical Society (LVAS) http://home.vicnet.net.au/~lvas/

 

The Mornington Peninsula Astronomical Society (MPAS) http://www.mpas.asn.au/

 
Oasis Stargazers Club Mildura Inc (OSCM) 
http://mc2.vicnet.net.au/home/astrogroup/web/index.html

 

Snake Valley Astronomical Association (SVAA) http://snake-valley-
astro.homelinux.org/

 
Space Association of Australia (SAS) www.space.asn.au/

http://btc.montana.edu/ceres/
http://www.btc.montana.edu/ceres/
http://www.learner.org/teacherslab/
http://www.learner.org/teacherslab/
http://quest.nasa.gov/women/intro.html
http://www.quest.nasa.gov/women/intro.html
http://www.nineplanets.org/
http://www.nineplanets.org/
http://www.solarviews.com/eng/homepage.htm
http://www.solarviews.com/eng/homepage.htm
http://photojournal.jpl.nasa.gov/
http://www.photojournal.jpl.nasa.gov/index.html
http://space.jpl.nasa.gov/
http://www.space.jpl.nasa.gov/
http://www.fourmilab.ch/earthview/vplanet.html
http://www.fourmilab.ch/earthview/vplanet.html
http://www.skyandspace.com.au/
http://www.skyandspace.com.au/public/home.ehtml
http://www.skypub.com/
http://www.skyandtelescope.com/
http://www.astronomy.com/asy/default.aspx
http://www.astronomy.com/asy/default.aspx
http://www.asaw.org.au/
http://www.asaw.org.au/
http://www.geocities.com/asegastronomy/Home.html
http://www.geocities.com/asegastronomy/Home.html
http://home.vicnet.net.au/%7Easog/
http://home.vicnet.net.au/%7Easog/
http://www.astromelb.i.net.au/
http://www.astromelb.i.net.au/
http://www.asv.org.au/
http://www.asv.org.au/
http://observatory.ballarat.net/society.html
http://observatory.ballarat.net/society.html
http://bdas.50webs.com/
http://bdas.50webs.com/
http://home.vicnet.net.au/%7Elvas/
http://home.vicnet.net.au/%7Elvas/
http://www.mpas.asn.au/
http://www.mpas.asn.au/
http://mc2.vicnet.net.au/home/astrogroup/web/index.html
http://mc2.vicnet.net.au/home/astrogroup/web/index.html
http://snake-valley-astro.homelinux.org/
http://snake-valley-astro.homelinux.org/
http://snake-valley-astro.homelinux.org/
http://www.space.asn.au/
http://www.space.asn.au/
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