The Astronomy Master class – Speakers Notes – v1.4
Introduction

The Astronomy master class originated at Hitchin Girls School in 2005 and has run as 6 two hour sessions for able year 10 students during each subsequent winter.  
The Prezi is a tool that was written to give a backdrop to the lecture style presentations we used in the first half of each session (the second half of the evening was used to (hopefully) look at some stars – or for a suitable indoor activity in the likelihood of cloudy/rainy/snowy weather.) The speaker’s notes that follow are my attempt to put down on paper an explanation to the trail of thought throughout the prezi. It is not my intention to write a full description of everything – more to explain how and why the path follows the route it does and to explain some of the more strange pictures and videos included in the prezi. Hopefully there should be enough detail within these notes for the master class to be used successfully at many other institutions and/or in class teaching @ KS4 and 5.
The master class prezi can be downloaded as a 240MB zip file from http://www.box.net/shared/aqnk3lvr09 

A Screencast of the entirety of the theory section of the masterclass is also freely available on YouTube. 

http://www.youtube.com/view_play_list?p=353586D60C3F8C31
The versions published there follow the same threads as these speakers’ notes and vary from 20-40 mins or so – as there is obviously no time spent tacking questions or doing practical work! In my experience each of these “talks” will often last around 50-70 mins dependant on the group you are presenting to.

The Prezi can also be explored online @ http://prezi.com/2hk390sfkqjh and can be embedded into any website using the HTML below;

<div class="prezi-player"><style type="text/css" media="screen">.prezi-player { width: 550px; } .prezi-player-links { text-align: center; }</style><object id="prezi_2hk390sfkqjh" name="prezi_2hk390sfkqjh" classid="clsid:D27CDB6E-AE6D-11cf-96B8-444553540000" width="550" height="400"><param name="movie" value="http://prezi.com/bin/preziloader.swf"/><param name="allowfullscreen" value="true"/><param name="allowscriptaccess" value="always"/><param name="bgcolor" value="#ffffff"/><param name="flashvars" value="prezi_id=2hk390sfkqjh&amp;lock_to_path=0&amp;color=ffffff&amp;autoplay=no&amp;autohide_ctrls=0"/><embed id="preziEmbed_2hk390sfkqjh" name="preziEmbed_2hk390sfkqjh" src="http://prezi.com/bin/preziloader.swf" type="application/x-shockwave-flash" allowfullscreen="true" allowscriptaccess="always" width="550" height="400" bgcolor="#ffffff" flashvars="prezi_id=2hk390sfkqjh&amp;lock_to_path=0&amp;color=ffffff&amp;autoplay=no&amp;autohide_ctrls=0"></embed></object><div class="prezi-player-links"><p><a title="A 6 hour masterclass covering everything from telescope operation to the origin of the universe. Feel free to either follow the preset path - or explore the content by clicking on anything you want!" href="http://prezi.com/2hk390sfkqjh/the-astronomy-masterclass/">The Astronomy Masterclass.</a> on <a href="http://prezi.com">Prezi</a></p></div></div>

The Astronomy Masterclass was selected as the Outstanding Teaching Resource of the Year @ the TES awards 2011 and is featured in the June edition of Gifted and Talented Update.
Andrew Jackson – July 2011
a.j@cantab.net
Session 1 – It’s full of stars

The title of this first session is pulled from the last line of 2001: a space odyssey and its main aim is to introduce students to practical astronomy (hopefully they will get to do some) and to teach them how to use telescopes safely and correctly. This is the shortest of the “lectures” as it is designed to leave some time for students to practically use scopes within the confines of a lab, or hopefully outside looking at stars.
The basic flow is as follows

· The story of Hans Lippershey and how and why Galileo is incorrectly remembered as its inventor

· http://space.about.com/cs/basics/a/spacefaq12.htm
· http://en.wikipedia.org/wiki/Hans_Lippershey
· A brief introduction to the mechanism of two lenses – I often get smaller groups playing with pairs of lenses and/or get them to look down the barrel of a large reflecting telescope such as a Meade lx200

· Warn students to be careful – video from Australia showing damage from a science experiment gone wrong

· http://blogs.discovermagazine.com/badastronomy/2010/04/29/dramatic-video-of-nasa-balloon-accident-that-destroys-payload/

· Question – What sort of things can you see using a telescope? 

· Video – Some images taken using telescopes – specifically most taken with the Hubble. These sorts of images you can never seen using a small scope in a light polluted city.

· Reasons why they can’t be seen... Too feint, too small, too much light pollution, not a big enough scope, eyes not sensitive enough, need to use a camera and a long exposure. (Heinrich Olbers is visible in the bottom of the screen for this question, he comes up in session 4 – however his paradox can be mentioned now if you like – this is the first of many cross over points between the sessions.)

· Star trails picture taken over around a 2hr exposure (from the size of the trails – full circle = 24hrs) Foreground image and star trails are NOT taken at the same time with same exposure – this has been edited. Note the “pole star” doesn’t appear to move (much)
· Zoom in – naked eye astronomy task – find Polaris using the pointers. Hit the big W of Cassiopeia and you have gone too far. Note the “pole star” is not actually that bright, and due to precession of the Earth’s Axis it will not always be on the pole.

· Introduction to Right Ascension and Declination

· http://astro.unl.edu/classaction/animations/coordsmotion/radecdemo.html
· Video - Introduction to software that maps the sky – Microsoft virtual telescope (free), Distant suns (iphone app – not free) and various other programs. 

· Time spent playing with telescopes – hopefully outside

· End of session 1

· Useful cloudy weather applications

· APOD 
· http://apod.nasa.gov/apod/astropix.html
· Virtual Telescope

· http://www.worldwidetelescope.org/Home.aspx
· Working out magnification using objects inside a room.

Session 2- From the Earth to the Moon

The title of this session comes from the HBO series fronted by Tom Hanks made in the years following the Apollo 13 Movie. http://en.wikipedia.org/wiki/From_the_Earth_to_the_Moon_(TV_miniseries)
The main aim here is to tell the story of how, why and when people last walked on the Moon. 

· The moon has always been an important mysterious light in the nights sky

· Many myths and historical events are linked to the sky, moon and stars

· Stonehenge http://en.wikipedia.org/wiki/Stonehenge
· Egyptian pyramids laid out in the pattern of constellations (Orion) http://en.wikipedia.org/wiki/Orion_Correlation_Theory
· Aristarchus – First heliocentric model – Eclipse calendars etc http://en.wikipedia.org/wiki/Aristarchus_of_Samos
· The Middle Ages... not much else happened – in fact a lot was forgotten... pictures are some examples of the best lunar drawings of the era.

· Eugene Shoemaker, first theories of crater dynamics, first planetary geologist, involved in the proof that there were many asteroid craters on the moon – potential to be an astronaut until diagnosis with rare condition. Trained all Apollo astronauts in geology. http://en.wikipedia.org/wiki/Eugene_Merle_Shoemaker#Astrogeology_and_Apollo
· Video - JFK speech @ Rice University Texas, http://www.historyplace.com/speeches/jfk-space.htm
· JFK would die before his dream could be realised. America’s decision to go to the moon was as much political as it was scientific. Introduce cold war dynamics. 

· Ranger 7 – First USA probe to take close up images of the moon. Impact mission – not really a “landing” – July 1964. Rangers 1-6 either broke down before reaching the moon or missed it entirely... 

· http://en.wikipedia.org/wiki/Ranger_program
· Luna 9 – first soft landing on the moon – Russian Probe. Later Luna missions would land – collect and return soil samples. The Russians would focus on this technology whilst the Americans focused on manned missions.

· http://en.wikipedia.org/wiki/Luna_programme
· Gemini program. USA series of missions to test all technologies needed for a moon shot. Video - Following on from the mercury program with Alan Shepherd becoming the first American in space – Gemini was a great success paving the way for Apollo. 
· http://en.wikipedia.org/wiki/Project_Gemini
· http://en.wikipedia.org/wiki/Project_Mercury
· Apollo 1 – Tragic loss of life during a “plugs out” test on the launch pad. Required a major redesign. I often demonstrate something burning in a pure oxygen environment to show the risks of this approach.

· http://en.wikipedia.org/wiki/Apollo_1
· Apollo 4, 5 and 6 were unmanned tests.

· Apollo 7 – Manned Earth orbit Test.

· http://en.wikipedia.org/wiki/Apollo_7
· Apollo 8 – Lunar Manned Free Return Test

· Earthrise Picture taken

· http://en.wikipedia.org/wiki/Apollo_8
· Apollo 9 – Test on lunar Lander in Earth Orbit.

· http://en.wikipedia.org/wiki/Apollo_9
· Apollo 10 – Test on full system in Lunar Orbit

· Got to within 16km of the surface of the moon. 

· http://en.wikipedia.org/wiki/Apollo_10
· Apollo 11 – Landed ( Video – Apollo 11 landing on the Moon
· http://en.wikipedia.org/wiki/Apollo_11
· Apollo 12 – Landed next to Surveyor 3 (previous unmanned probe) to allow collection of parts of the lander for analysis.

· http://en.wikipedia.org/wiki/Apollo_12
· Apollo 13 – A successful Failure – Used Apollo 8’s pre-tested free return trajectory. Video – Apollo 13 movie trailer
· http://en.wikipedia.org/wiki/Apollo_13
· Apollo 14

· Played golf on the moon using a makeshift club

· http://en.wikipedia.org/wiki/Apollo_14
· US public starting to lose interest

· Apollo 15

· Longer stay on the moon than before – Lunar rover used

· http://en.wikipedia.org/wiki/Apollo_15
· Apollo 16

· http://en.wikipedia.org/wiki/Apollo_16
· Apollo 17

· First scientist on the moon (Schmitt)
· First night launch

· Last mission (USA had beaten the Russians and so little political will remained for huge costs.)

· Schmitt last man on the moon.

· 3D picture – works with red and Green Gels
· http://en.wikipedia.org/wiki/Apollo_17
· Video is off 17 leaving the surface. Had to be controlled remotely and with a 4 second time lag from Huston. Video – Apollo 17 leaving the Moon
· Moon Map – Green Triangles are Apollo landings

· Reds and Yellows are unmanned probes. 

· Apollo near equator to aid take-off due to angular momentum.

· The Future – Potential for mars? Eden project... Mars 500 program. Technical challenges etc. Video – Barak Obama Cancels a return to the Moon
· End of session 2

· Useful cloudy weather applications

· ESA Astronaut tests

· http://www.esa.int/esaMI/Astronaut_Selection/SEMJOSRHKHF_0.html
· Build a Model Moon Base

Session 3 – Celestial Wanderers

Having looked at the moon last time we now turn our attention to the rest of the solar system – specifically focusing on the geology and evolution of the rocky bodies.

· The voyager probes were the first close up look at the outer solar system – taking advantage of a rare “lining up” of the gas giants allowing one probe to flyby them all. Video – The story of Voyager 2. Music is NOT Bach but I doubt any student will notice.
· http://www.nasa.gov/mission_pages/voyager/index.html
· http://en.wikipedia.org/wiki/Voyager_2
· Feb 14th 1991 Voyager took a departing valentine of the solar system – 6 of the 8 planets would prove visible in its final image before its cameras were shut down.
· http://www.nasa.gov/mission_pages/voyager/voyager-20100212.html
· The outer planets

· http://en.wikipedia.org/wiki/Jupiter
· http://en.wikipedia.org/wiki/Saturn
· http://en.wikipedia.org/wiki/Uranus
· http://en.wikipedia.org/wiki/Neptune
· Rocky bodies more interesting as we can see their surfaces.

· Mimas has a Massive Crater

· http://en.wikipedia.org/wiki/Mimas_(moon)
· Such craters also exist on Earth

· Manicouagan is clearly visible to astronauts

· http://earthobservatory.nasa.gov/IOTD/view.php?id=3325
· The moon also has many craters – although lava flows in the “seas” have covered over many of them.

· Image taken by Apollo 8

· Dating surfaces possible by looking at crater counts. No craters = young surface
· Tycho crater can be seen unaided from the earth. The lines of ejecta cover ¼ of the near side of the moon.
· Craters can be dated by the layering of the ejecta’s over older craters.

· Possible that the asteroid that formed tycho was linked to the asteroid that caused the K-T boundary extinction.

· http://en.wikipedia.org/wiki/Tycho_(crater)
· http://en.wikipedia.org/wiki/Baptistina_family
· Olympus Mons – Not a crater but the biggest volcano in the solar system.

· http://en.wikipedia.org/wiki/Olympus_Mons
· The moons of the gas giants are also rich with surface geology

· Io – Jovian System – extremely volcanically active (notice no craters) due to extreme tidal heating from its close orbit with Jupiter
· http://en.wikipedia.org/wiki/Io_(moon)
· http://en.wikipedia.org/wiki/Tidal_force
· Europa – Jovian System – Surface also new – but made of water Ice. Theorised to be an ocean of liquid water beneath – kept liquid by the heat generated from radioactivity and tidal energies.

·  http://en.wikipedia.org/wiki/Europa_(moon)

· http://en.wikipedia.org/wiki/R%C3%B8mer%27s_determination_of_the_speed_of_light
· Titan is the biggest moon in the solar system – all 3 phases of Methane appear to be present on Titan. 
· http://en.wikipedia.org/wiki/Titan_(moon)
· The two stacked images are taken from Mars (top) and from Earth (bottom) only noticeable difference is the more red coloration in the sky.

· Venus – covered in cloud – need Radar (next image) to see the surface

· http://en.wikipedia.org/wiki/Venus
· Mercury – a planet smaller than titan... 

· No atmosphere as it has been lost due to excessive heat, lack of a magnetic field and low gravity.

· http://en.wikipedia.org/wiki/Mercury_planet
· The final image is one of the surface Mars showing evidence of the Martian Past.

· There are plenty of craters however also evidence of water flowing over this surface. 

· http://en.wikipedia.org/wiki/Water_on_Mars
· End of session 3

· Useful cloudy weather applications

· Build a model space probe to carry a delicate payload into orbit.

· Instrumentation simulated by an egg

· Launch simulated by a large plastic box which you shake around for 10 seconds...

Session 4 – Recreating the Big bang
This session looks at the structure of “Stuff” and goes well beyond GCSE level – starting with an overview of the “big bang” and attempting to explain what particle accelerators actually do.

· C.E.R.N. is funded by the EU to conduct experiments into particle physics. It is a great example of international cooperation. 

· http://en.wikipedia.org/wiki/CERN
· People often read stories about the work of CERN and get very scared. “will they create another “big bang” and destroy the earth” is a common one... The big bang is very poorly understood by the public.

· Some think it is a TV show

· Some a “large explosion”

· Some think it is some incomprehensible science thing...
· Some even think it is a Korean Boy Band 

· http://en.wikipedia.org/wiki/Big_Bang_(Korean_band)
· Even pop stars get it wrong

· Video - from the TED technology conference from a few years ago.

· http://en.wikipedia.org/wiki/TED_(conference)
· So what is it then?

· Two key pieces of science to understand

· Heinrich Olbers (may have been mentioned in session 1) 

· Olbers Paradox 

· Space not infinite

· http://en.wikipedia.org/wiki/Olbers'_paradox
· Edwin Hubble

· Recession velocities of galaxies

· Everything moving away from everything else

· http://en.wikipedia.org/wiki/Hubble's_law
· The Universe is expanding – and so MUST have had a “start” point where everything was very squashed up

· Video – A small boy gets depressed about the end of the Universe

· Back to Einstein

· Video – Dr Emmet Brown and Marty McFly discuss Energy. A Jiggawatt is a Corruption of a Giga Watt.

· Energy and mass equivalence 

· E=mc2
· There is no difference as far as the universe is concerned between heat and chairs. It is all just a different form of energy.
· Sometimes useful to recap the “nine” types of energy they met in KS3 and then add the 10th “mass”

· http://en.wikipedia.org/wiki/Mass%E2%80%93energy_equivalence
· So at the start of the universe there was a very high density of mass/energy. 

· What does density mean

· Video - is from US show Mythbusters to demonstrate Density  – Do not try it at home!

· Video - Official CERN intro video – they collide particles together at high speeds to squash them up to recreate these very high densities and then watch what happens. It is not true to say they smash up atoms to see what is in them – more they create particles from (kinetic) energy.

· Note - this video is fairly dated now and I need to find a newer one! – suggestions welcome

· So what have they found?

· Soft toy particles from www.particlezoo.net
· Also a free iPhone/iPod app detailing them

· Everyday matter made of just 4 building blocks.

· Electron, neutrino, up and down quarks

· Proton is UUD

· Neutron is UDD

· But there seem to be 2 heavier families of particles that we don’t see any more in our universe

· 4 more quarks 

· 2 more electron equivalents

· 2 more neutrinos

· Together these all make up the standard model.

· http://en.wikipedia.org/wiki/Standard_Model
· They all have different masses from the lightest (more stable) to the heaviest (least stable) however to make the biggest particles you need the biggest machines. ? next to dark matter and higgs boson as no one knows exactly what they are yet.

· However that is not all
· Video - Toy story clip showing the dark side vs. the light side – (take off of the fight scene in Star wars VI)

· Antimatter exists 

· If an anti up quark meets and up quark they annihilate each other.

· Big question as to what has happened to all the anti matter in the universe – why are we matter dominated?

· http://en.wikipedia.org/wiki/Antimatter
· Only one particle from the standard model remains to be found. In theory it should exist and IF it can be found then it validates the whole theory. If it is not found... then everything else may be wrong!

· http://en.wikipedia.org/wiki/Higgs_boson
· Video - Final clip from the Big Bang Theory showing how difficult it can be to find a Higgs Boson
· End of session 4

· Useful cloudy weather applications

· Make a movie challenge 

· Explain something you have learnt about space so far
· A dramatic recreation of landing on the moon

· A future trip to mars

Session 5 – 88 miles per hour

88 mph is the speed at which you must go to travel through time in Back to the future. Intro video is the original trailer for that film.
· This session will look at the question of time travel (amongst other topics) in the context of why we don’t understand everything. It aims to introduce the concept of modelling and points out how far we have to go to get a complete picture of everything.
· Video – Teaser from Back to the future – Are time and space really the same thing – can you Travel in Time?

· The sequence is +2.2 and display to 0 decimal places rounding down each time – for the first 4 numbers it follows a regular pattern – but then the model that we were using (add 2) breaks down causing us to go back to the drawing board. The same thing often happens in science. One observation can cause a whole theory to be questioned and changed

· Example from chemistry

· Model of atoms as smallest building blocks

· Plum pudding model

· Understanding of a nucleus (Rutherford)

· Charged particles in a nucleus

· Quark model (see session 4)

· Each time the model gets more refined based on new evidence and experiment – It is NOT that the old models are wrong – or that the people who first stated them were stupid – more that new evidence makes a better model possible – however it is still just a model and will no doubt be improved in the future.

· Lord Kelvin made some outlandish statements (but also did some very good science) however it is wrong to consider him stupid for them – predicting the future is notoriously difficult... 

· http://en.wikipedia.org/wiki/William_Thomson,_1st_Baron_Kelvin
· No clearer is this demonstrated than the theory of special relativity.

· Thought experiment – turning the lights on, on a car travelling very very very fast.

· Is the speed of light in this case c? Or c + v?

· http://en.wikipedia.org/wiki/Special_relativity
· Mickleson-Morley experiment proved it was always c

· http://en.wikipedia.org/wiki/Michelson%E2%80%93Morley_experiment
· Light clock thought experiment – I suggest you only deal with a brief explanation of time dilation and ignore length contraction etc
· Consequence of this is that as you watch someone move fast you see time slow down for them.

· Concorde example. (fly 1 clock to JFK and back and leave another @ LHR)

· Twin example (ignoring the paradox component – twin that visits alpha centauri @ .95c comes back to find her identical twin much older than she is.

· http://en.wikipedia.org/wiki/Twin_paradox
· Example in the case of a black hole

· General relativity states that time also slows down in the case of a gravitational field 

· So time passes faster the weaker gravity is – example the clocks on the GPS satellites have to be constantly corrected.

· This can lead to extreme slowdowns of time

· If you fell into a black hole – your friend watching would see you almost stop completely on the event horizon – whereas you would see all the future of the universe flash before your eyes as you spaghettified.

· http://en.wikipedia.org/wiki/Spaghettification
· http://www.slate.com/id/2199664/
· Relativity tells us something very strange happens with big and fast things... so what about small things?
· Quantum mechanics
· Key figure Niels Bohr

· http://en.wikipedia.org/wiki/Niels_Bohr
· Quantum means “the smallest discrete quantity of some physical property that a system can possess” so a quantum of solace basically means – a very small bit of peace and quiet.

· It is important because if the universe has a smallest possible size for something – then it will be impossible to measure something smaller.

· How long is a table? (analogous to the how long is a piece of string)

· http://news.bbc.co.uk/1/hi/sci/tech/8363934.stm
· Video -  is from the HBO series “the elegant universe” adapted from a book by Brian Greene 
· Key point is that QM works very very well with the small – and GR works well with the big – but when you deal with something Heavy and small (like a black hole or the “big bang) you get nonsensical answers as you have to use BOTH. 

· Therefore there is something wrong with one or both of these foundational theories in science...

· Close is often good enough... Video - we got to the moon without worrying about this...

· But sometimes it isn’t

· Video - Chloe and Keith’s Wedding clip is a setup – but it is still funny... 

·  Pioneer Anomaly also points to potential wrongness in theory of gravity... 

· http://en.wikipedia.org/wiki/Pioneer_anomaly
· End of Session 5

· Potential Cloudy weather options

· Video task from session 4

· Describe in a leaflet to a friend why time isn’t constant!?

· Come up with your own theory of the universe (you get to name it after yourself)

Session 6 – Alien Life

The final session aims to tackle the “are we alone” question and the abduction question, looks briefly at the Fermi paradox and finishes with a look at the needed conditions for life outside our solar system. Note this session requires you to hide some small bits of red card BEFORE the session starts. See bold section below for details.
· Do aliens exist? – full survey data

·  http://www.alieninfluence.com/do-aliens-exist.html
· Video - comedian Peter Cook impersonating an alien abduction victim – It is sometimes worth skipping the first few mins (where he claims to work in a biscuit factory) to get onto the alien abduction story before the students realise he is a comedian (usually happens when he claims to have visited the planet IKEA) – Quality on this is pretty poor – If anyone has a better original please let me know!
· http://stabbers.truth.posiweb.net/stabbers/html/clive_anderson/01norman_house.htm
· Some abduction stories are clearly stupid – however many people seem to believe them – a simple search on Google shows how popular the idea is.

· However many different “aliens” have been claimed to visit the Earth over the last 60 years. Whilst it is potentially possible that aliens have visited us – it is very unlikely that all of the ones on the timeline exist... So why do people claim they do?

· Card trick – ask everyone to pick a card and focus hard on that one card (do this quickly) – switch to the next slide and state “you are all so predictable you all picked the same card and I removed it.” Someone will probably notice all the cards have changed – but many will not and will swear that the original 4 are still there... 

· Lack of souvenirs is a good argument against mass alien abduction.

· However some people really do seem to believe they were abducted. Betty Hill’s story

· http://en.wikipedia.org/wiki/Betty_and_Barney_Hill_abduction
· Betty hill really believes she was abducted – of that there is no doubt – so either she is correct OR she has a very vivid imagination.

· The Hill abduction was the first ever reported case of “abduction” and it may be significant that it followed shortly after the 1953 film “war of the worlds” 
· It is certainly interesting that NO claims of alien visitation and/or abduction were recorded BEFORE the idea was created in science fiction specifically in the radio broadcast of WotW in 1938.

· http://en.wikipedia.org/wiki/The_War_of_the_Worlds_(radio_drama)
· The Roswell incident – Most probably a secret US military balloon – however still some speculation as to its origin

· http://en.wikipedia.org/wiki/Roswell_UFO_incident
· Planetary exploration has ruled out other civilisations within our own solar system – (session 3) – which means to get here and abduct people aliens must have travelled a very very long way. And If abduction/visitation stories are probably fictional – then there remains 4 possibilities.

· The goldilocks zone 

· Just the right distance from the star

· http://en.wikipedia.org/wiki/Habitable_zone
· It is however possible for life to exist outside of the habitable zone – however this is much more unlikely

· So how do we find places where aliens could live? The SETI project
· http://en.wikipedia.org/wiki/SETI
· Searching for regular signals like the green image

· So far found nothing but static

· Challenge – Requires setup before the session starts – cut a piece of red card into 8 pieces. Hide 7 bits in the room – put the 8th somewhere far far away – ideally in your bin at home or something. Offer something really nice (big box of sweets etc) if the group can re-assemble it in 1 min. When they fail offer to give them an extra 2 mins... 

· Proving a negative is very difficult – How long would they need to search before they would give up?
· How long until they decided it wasn’t there?
· Carl Sagan (who was a lead scientist on the Voyager project – session 3) developed a way of estimating how many alien civilisations there should be...
· Video - The Drake Equation
· http://en.wikipedia.org/wiki/Drake_equation
· Video - In the Big bang clip the actors go on to refine the drake equation to work out the chances of them getting a girlfriend... 
· The Drake equation is full of assumptions – however it is VERY difficult to put in assumptions to give an answer of the order of 101 or 102. Most estimations put the number of aliens at either 106 or higher OR 10-1 or lower. 
· This leads onto the Fermi Paradox – where are they?
· http://en.wikipedia.org/wiki/Fermi_paradox
· Statistically speaking – IF aliens want to be found AND they exist – we should be able to detect them. After a significant time spent searching IF we do not find them – the likelihood switches from “they do exist but we just didn’t see them” to “there is nothing there”. The probabilities for this are very hard to calculate however the flip point will probably happen at some time in the relatively near future.
· The Flake equation is a parody of the drake equation that looks back at the area of alien abduction.

· Video - The final video of the session shows Jeremy Beadle spoofing an alien landing in the 1980’s I wonder if Aliens can really drink tea?

End of session 6


Potential cloudy weather activities



Create an alien abduction defence kit




http://www.stopabductions.com/


Cinematic showing of videos created in sessions 4/5



Feedback survey/suggestions for next years masterclass!
