Colliding Particles - Episode 5: Collidonomics 
Notes

Scientists getting together

This activity is intended to help students focus on the different ways in which scientists get together – they don’t spend their lives working away in their own private worlds. Scientists have to make the case for funding their work, and they have to share their ideas both while they are developing and when they have reached conclusions.

	funding meeting
	function: scientists put the case to their peers and to the funding body to have their particular projects funded.
description: competitive, public, nerve-wracking etc. Careers are on the line!

	workshop
	function: scientists meet informally, present their current work to individuals or small groups, share ideas, comment and criticise.
description: collaborative, relatively private, sharing etc.

	conference
	function: scientists present their findings and ideas to a public audience; detailed results are made available via internet. The audience can ask awkward questions.

description: competitive, public, nerve-wracking etc. 


Activity sheet 2 - Notes

Making the case for scientific research
In the film, Jon’s narration builds up the case for public support of work like his with the LHC. Many students will question whether it is really worth the money. The questions will help students to identify Jon’s arguments and then comment on them.

Here are Jon’s main points:

	Why does science need to be funded?
	Jon’s answer: You can’t make progress simply by thinking; experiments are needed, and they cost money.

	Do scientists work in an ‘ivory tower’, free from public scrutiny?
	Jon’s answer: You are put on the spot when you have to make a case for funding.

	Why do we do particle physics?
	Jon’s answer: It’s part of a human effort to understand the world around us.

	What are the benefits of doing particle physics?
	Jon’s answer: The benefits are unpredictable – who knows what the discovery of the Higgs might lead to?

	Why is public funding necessary?
	Jon’s answer: No commercial sponsor would fund a project whose benefits are uncertain and lie in the distant future.

	Should we be doing this work? Or are there better things we might spend our time and money on?
	Jon’s answer: There are other big problems to be solved (disease, sustainable energy etc), but questions about the nature of matter and the universe are also important.


You could follow up this activity by asking students how they would decide between rival projects such as the LHC, a manned exploration of Mars or a vaccine for malaria. 

Activity Sheet 3 – Notes

An avalanche of ideas
This activity is intended to show that there can be a long timescale between a scientific discovery and the working out of its implications. Some consequences of a discovery may have practical uses, others may change our picture of the world.

Our understanding of the structure of the atom has had consequences in many areas, and many of these were unpredictable a century ago.

Students can devise their own chart showing the consequences of the discovery of electromagnetic waves and the electromagnetic spectrum, a topic which appears in most GCSE Science specifications.

Film Summary

Jon Butterworth, experimental physicist, University College London

Pippa Wells, project leader, Atlas Inner Detector, LHC, CERN, Geneva

Gavin Salam, theoretical physicist, University of Paris

Adam Davison, research student, University College London

	0:00
	Funding for science
	Jon briefly explains the need for funding in science, especially for experimentalists.

	0:35
	Funding meeting
	Members of the particle physics community present their bids for funding for the next year or two. Jon describes the UK’s contribution to CERN and the LHC.

	2:10
	Public funding
	Jon explains the need for public funding, leading to the question: Why do we do particle physics in the first place?

	2:35
	LHC progress
	Pippa describes the emotional rollercoaster that followed the opening and subsequent failure of the LHC.

	3:35
	Unpredictable benefits
	Jon explains that we cannot foresee the outcomes of an experiment like LHC. It’s part of a human quest to understand the world around us.

	4:15
	Scientific workshop
	Gavin describes the origins of his collaboration with Jon at an annual workshop where scientists share their ideas in a democratic forum.

	5:30
	Preparing the case
	Adam prepares to make the case for the Eurostar idea becoming an official part of the ATLAS project.

	6:40
	Reconnecting ATLAS
	Pippa’s team have tested, optimised and calibrated the giant detector, ready for the restart of the LHC.

	7:20
	Making a presentation
	Adam makes his presentation before a tough audience, responds to questions from the floor.

	8:30
	Should we?
	Jon gives his answer to the question: Should we be doing this work? Are there better things we might spend our time and money on?

	9:15
	End
	


