Colliding Particles - Episode 2: Big Bang Day – Teacher’s notes

This is the second in a series of films looking at the work of a team of particle physicists involved with the Large Hadron Collider (LHC) and the hunt for the Higgs particle.

How science works (HSW)

These films have been made to illustrate aspects of the way in which science develops. They show scientists discussing their work, how they collaborate and compete, and the relationship between experiment and theory in science.

This film looks at two aspects of the life of science:

The experience of learning to be a scientist, up to the point where an individual becomes the expert in their field.

The presentation of science in the media.

It does this by looking at the day (10 September 2008) when proton beams were first sent round the accelerator rings of the LHC. Media crews are shown reporting the event and Adam Davison, a postgraduate student, describes how his scientific education led to him becoming part of the project.

When to use this film

· The Big Bang

At GCSE and Standard Grade, most students learn about the Big Bang theory of the origin of the Universe. Evidence to support this theory has come from astronomers’ observations of distant galaxies, but it has also come from experiments performed by particle physicists, including those at CERN. It is a remarkable feature of physics that it has succeeded in uniting our theories of the largest and smallest objects – the Universe and fundamental particles.

This film can give students an impression of the scale of the experiments now needed to extend this work – a far cry from the Manchester lab where Rutherford, Geiger and Marsden elucidated the nuclear structure of the atom.

· Scientific collaboration

The film gives an impression of the number of people involved in a large-scale experiment such as the LHC – scientists, engineers, IT staff, support staff. We can see aspects of how they work together. Adam describes how, despite being a small cog in a big machine, he has a place as the ‘expert’ in his own field.
· In the news

The LHC is not a single experiment; rather, it is a giant scientific instrument with many possibilities for experimentation. Announcements of new findings will appear in the media, and these films can be used to help students understand what they have seen.

The film also shows how media organisations operate in practice, with TV crews and reporters mingling with scientists. The reporters sometimes seem to be struggling with their material and with the technology. Adam explains his role on the day, helping to ensure that the media people were given interesting material to report.

This provides an opportunity to consider why and how science is reported in the media. See the Activity sheet Reporting Big Bang Day. 

The film shows the challenge of presenting difficult scientific ideas to a general audience. Students can tackle a similar task through role play – see the Activity sheet Explaining the LHC. This can be approached in two ways. In one approach, one student is the LHC scientist while the other is a journalist who must extract information about the LHC and convert it into an interesting news item. In the other approach, two students work together to convert the information provided into a script.

· Learning about science

Students often complain that learning science (and other subjects) is ‘boring’. Adam describes how he too found that science could be boring at school. This can be an opportunity to discuss whether this is inevitable, and also to consider education as an introduction to a subject which has its own body of knowledge and skills.

See the Activity sheet Becoming an expert. 

An alternative approach would be to get students to draw a flow chart of a process in which they’ve become an expert, outlining the different stages of learning and understanding, and then reflect this back to where they are in their physics studies.
· Careers in science
The film can be used to show the different roles played by members of a scientific research team. In particular, Adam (the postgraduate research student) can be used as an example of someone who is moving from being taught science to ‘doing science’.

Showing the film

The film can be shown straight through and uninterrupted. This will allow students to start recognising the different personalities involved.

Alternatively, the film can be shown in sections (see Summary), with a discussion of the main points arising after each section.

Students could be encouraged to focus on one or more of the following:

· How scientists become expert in a particular field

· How scientists make their work known to others

· How science is presented to the public
Film 2: Big Bang Day – ‘Classroom Edit’ summary

Adam Davison, research student, University College London and CERN Geneva

	0:00
	Media morning
	International TV crews set the scene for the opening of the LHC.

	0:42
	Arriving at CERN
	Adam describes the contrast between how he imagined CERN and his impressions when he first arrived there.

	1:57
	Media mayhem
	More media action – and confusion.

	(2:15)
	(The LHC)
	An explanation of the purpose of the LHC.

	2:34
	CERN Staff
	Adam describes the different roles of the people who work at CERN.

	3:25
	The Big Day
	Adam describes the excitement of being at CERN on the day of the LHC start-up.

	(3:35)
	(The size of the LHC)
	A description of the scale and cost of the LHC.

	4:18
	Adam’s role
	Adam describes his role at CERN and in the LHC project.

	(4:25)
	(Under control)
	Inside the LHC control rooms at CERN.

	5:23
	On the day
	Adam describes his role on the day of the LHC start-up.

	6:03
	How I got here
	Adam describes how he found his science education.

	7:12
	Becoming an expert
	Adam describes the satisfaction which comes from the change from being taught to being the expert.

	(8:21)
	(Success)
	Back in the control room, the beam tests have been successful.

	9:02
	END
	


Future films and presentations
These will give more information about:

· Publication and peer review

· The LHC as a scientific tool

· Discoveries at the LHC
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