Colliding Particles - Episode 11: Higgs - July 2012
Notes

This film looks at the public announcement on 4 July 2012 of the results from ATLAS and CMS. Speakers for the two experiments announce their results to an audience in Geneva, and also to a conference in Melbourne. Peter Higgs describes how he first put forward his idea of a high-mass boson. The scientists explain what tasks the future holds.
Activity 1 – see activity sheet
Higgs timeline
This activity draws on both Episodes 11 and 12.

Ask students to make a timeline of the discovery of the Higgs particle.

· Start by considering the audience for the timeline. This could be other students at their level, younger students, or members of the public.

· They could start with the predictions of Peter Higgs in the 1960s, or they could go back to the Standard Model, or even to Rutherford and the nuclear atom.
· They could show how accelerator energies have increased and say why this is important.

· They could include details of the construction of the LHC and its early problems, as seen in earlier episodes of Colliding Particles.

· They could include the results from the Tevatron at Fermilab, mentioned in Episode 10 – Blogs.

· They could extend their timeline into the future using the ideas of future tasks discussed towards the end of this film. (there is further discussion of future work in the last film in this series, Episode 12 – Loose ends.)
A timeline could be presented on paper but an electronic version, such as a slideshow, would be more interesting.
Before showing the film – measuring confidence
It may help students to know what the term ‘sigma’ (symbol ) means. The findings at the LHC are described as a 5-sigma result. This is a measure of how confident we can be of the result.

This is comparable with the more familiar situation of a straight-line graph. If the data points are widely scattered, confidence in the value of the gradient will be low – perhaps 1-sigma. If the points are closer to the line, confidence may be 2- or 3-sigma. A 5-sigma result represents a high degree of confidence. Typically, particle physicists would require at least 3-sigma if they were going to accept the results, hence the applause when the figure of 5-sigma is shown.
The activity How many times? The hunt for data (Episode 8, Activity 2) could be used here to illustrate how a result can emerge gradually as data is accumulated.
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.
Classroom Edit Summary

Jon Butterworth, experimental physicist, University College London

Peter Higgs, professor of Physics, Edinburgh University

Fabiola Gianotti, spokesperson for the ATLAS experiment at LHC

Joe Incandela, spokesperson for the CMS experiment at LHC
Note: ICHEP is the International Conference on High Energy Physics, held in Melbourne in July 2012.
	0:00
	July 2012
	Jon explains that the ICHEP conference in July 2012 is a milestone at which current results would have to be presented.

	0:25
	Presenting results
	Joe introduces his presentation of results from the CMS experiment.

	1:10
	Significance
	Jon has seen a dress rehearsal by Fabiola of her presentation; everyone is now beginning to see the significance of it all.

	2:00
	ATLAS results
	Fabiola shows the combined results of all channels. There is much applause at the 5-sigma figure, showing a high degree of confidence in the result.

	2:35
	Peter Higgs
	Peter describes his seminal work. He had to expand his proposed paper to make his ideas clear and to emphasise his prediction of a new boson (a spin-zero particle).

	4:20
	Media response
	Jon says that they can now be less cautious in their statements to the media. A reporter from Nature asks for a clear statement.

	4:45
	Is it the Higgs?
	Jon, Joe and Fabiola explain that the Higgs has probably been found but now the task is to find out more about the new particle.

	5:28
	END
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