Colliding Particles - Episode 4:  Problems  
Activity sheet 1 - Notes

Problems and progress in science

This activity can be carried out while watching the film – it is intended to help students follow the ‘plot’ of the film. (It may help students to cut out the statements and move them around on slips of paper until they are happy with the order.)

Here are the statements in the order which the ideas appear in the film. (Students should have numbered them on the activity sheet thus: 2 – 4 – 7 – 6 – 1 – 5 – 3.)

	
	Scientists try to describe, predict and explain.

	
	For a scientist, numbers are often better than simple descriptions.

	
	Sometimes it’s harder selecting the problem than solving it.

	
	It can be incredibly frustrating when your work does not make progress.

	
	Some scientists work collaboratively, others are more individualistic.

	
	Scientists often reduce a complex, insoluble problem to a simpler one which they are more likely to be able to solve.

	
	New instruments can increase scientists’ ability to find out about the fundamental laws of nature.


Colliding Particles - Episode 4:  Problems  
Activity sheet 2 - Notes

There are two separate activities on this sheet.

Struggling on

This looks at the need for determined practice over a long period of time if success is to be achieved. A simple calculation shows that, to achieve 10 000 hours of practice will take over 10 years at 3 hours per day – that is typically what professional sportspeople or musicians have put in by the time they are 21.

You might compare this with the instant success apparently offered by TV talent shows such as Britain’s Got Talent – in fact, the performers have often worked extremely hard over a long period.

Mathieu describes his feelings of frustration when a problem proves intractable. At such times, Gavin plays the piano. You could discuss other strategies which students have used.

Describing with analogies

An analogy is something familiar which has aspects which parallel those of the idea we are trying to convey. 

Gavin’s analogy between music and particle physics is a good one. With older accelerators, we were looking at the low-energy end of the possible particle interactions. Adding the LHC gives a chance to see higher-energy effects. The parallel with music is that, if we only hear the low-energy bass notes, we are unlikely to be able to identify the tune.

You could try playing a recording with the bass turned up and the high notes cut out. Gradually bring up the treble and the tune becomes clear.

Another analogy might come from photography. A black and white photograph can show a scene; colour tells us more. Adding ultraviolet can reveal still more – for example, the markings on a flower which act as honey-guides for bees.

Film Summary

Gavin Salam, theoretical physicist, University of Paris

Mathieu Rubin, research student, University of Paris

Jon Butterworth, experimental physicist, University College London

Adam Davison, research student, University College London
	0:00
	What science does
	Gavin talks about science:

describe, predict, explain

quantitative rather than qualitative

	0:50
	Selecting the problem
	Gavin: it’s often harder selecting the problem than solving it.

	2:00
	Frustration
	Gavin and Mathieu at work; Mathieu describes the frustrations of research.

	2:27
	Pressing on
	Collaborator or individualist?

Persistence in solving problems

	3:40
	LHC predictions
	Gavin explains that ‘jets’ are a simplification, needed to explain observations from LHC.

	4:30
	The LHC goes down
	Official talk about the engineering breakdown at LHC.

Jon and Adam tell it like it is.

	6:30
	Music of the universe
	Gavin explains the parallel between hearing music and understanding the fundamental structure of the universe.

	7:40
	End
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