Colliding Particles - Episode 7: Data 

Notes

This film focuses on the team (Jon, Gavin and Adam) as the first results start to come through from the LHC experiments. They (and others) discuss how the scientific view of the world develops. At the same time, they are thinking about the future. Gavin and Adam are changing jobs; Jon is concerned about economic threats to scientific research.

Activity 1

How scientists live

This activity is designed to be carried out while watching the film. Because the film illustrates so much about the life of scientists, it is worth asking students to spot various aspects as the film progresses.

You might wish to show the film with the timeline showing, so that students can note the time at which different points appear and you can easily run through to see the point they have noticed.

The table below shows some possible occasions where points arise; there are others.

	
	Presenting results
	(2:45, 3:05) at the conference, Tevatron and LHC results

	
	Discussing ideas with other scientists
	(0:10) Adam and Jon on the train; (1:05) at the conference, etc

	
	Taking examinations
	(6.50) Adam’s PhD exam

	
	Moving from one job to another
	(5:40) Gavin moving from Paris to Geneva; (8:05) Adam discusses where other students have moved to

	
	Arguing for more funding for research
	(8:40) Jon is at the demo against the cuts; (8:55) a speaker explains how cuts 20 years ago led to the brain drain

	
	Discussing how science develops
	(4:30) At the conference social event; (6:05 and 10:20) Gavin talks about how science progresses

	
	Socialising with other scientists
	(4:30) At the conference social event

	
	Debating the value of other people’s results
	(2:35) The Tevatron results are presented and discussed

	
	Worrying about their future careers
	(10:00) Adam discusses where he may be in 2 years’ time


Activity 2

How science develops

This is a rather open-ended activity, inviting students to think about how science grows. You could discuss students’ ideas after they have spent some time considering the metaphors. Points to think about:

· Science advances by devising new theories. Theories make predictions which can be tested.

· Science also advances by devising new techniques. These may involve new instruments, new mathematical techniques or new ways of thinking.

· Science doesn’t always go forwards. Sometimes, whole branches of science must be abandoned.

How can these points be built into the metaphors?

Showing the film

The film is available in 2 versions from the website:  the original version, and a special ‘Classroom Edit’, which break the films into themed sections with spaces in between for easy pausing.

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

Subsequently, the ‘Classroom edit’ can be shown in sections (see Summary below), with a discussion of the main points arising after each section.

Before showing the film, you may find it helpful to your students to explain the terms listed in the glossary below. (They appear in the first 4 minutes or so of the film.)

Glossary

LHC: The Large Hadron Collider, the particle accelerator at CERN (Geneva) which is now producing its first results.

Standard Model: The fundamental model of physics which says that matter is made up of just a few fundamental particles (quarks and leptons) which interact via four fundamental forces.

ICHEP: The International Conference on High Energy Physics, held every other year.

Tevatron: A particle accelerator in the US, older than the LHC and capable of lower energies.

Higgs: The particle, postulated in the Standard Model, which can explain why matter has mass – but does it exist? The LHC may find the answer.

Classroom Edit Summary

Gavin Salam, theoretical physicist, CERN

Jon Butterworth, experimental physicist, University College London

Adam Davidson, research student, University College London

	0:00
	Data
	Jon and Adam are on their way to a conference in Paris. They hope to hear some of the first data from the LHC.

Jon suggests that the Standard Model may soon need to be revised.

	0:50
	Conference
	The ICHEP conference in Paris. Adam and Jon are reviewing the programme of talks.

Gavin explains that the rumour of exciting results from the Tevatron accelerator is probably unfounded. The LHC is taking over from the Tevatron because it can produce collisions with higher energies.

	3:12
	First results: ATLAS experiment
	In a conference session, the first results from the ATLAS team at the LHC are reported.

	3:54
	Sarkozy
	President Sarkozy of France addresses the conference, warning of the threats to science.

	4:43
	Conference reception
	Scientists meet for a social occasion in the natural history museum. They talk about how they see science and why it is important to continue developing new scientific ideas.

	5:55
	Moving on
	Gavin is moving from Paris to Geneva. He explains that particle accelerators with millions of billions more energy are needed to answer today’s big questions.

	7:05
	Final exam
	Adam faces the examiners at the end of his PhD course. He discusses his uncertain future.

	8:41
	Science cuts
	The UK government has announced reductions in the scientific research budget.  At the demo, Jon explains that the UK is strong in science and that he doesn’t want to see that destroyed.

	11:00
	END
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