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My experience
• Teaching A-level physics in a well resourced school – my day job
• Quarknet cosmic ray muon detector
• Cosmic watch muon detector
• World Wide Data Day (W2D2)
• Particle Physics masterclasses with students
• International cosmic day
• Quarknet classroom activities
• Institute for Research in Schools (IRIS) - mainly astrophysics 

(Cosmic Mining) but also Big Data ATLAS
• IPPOG Resource Database



A-level Particle Physics (Age 16-18)

• There is quite a lot of particle physics in the UK A-level syllabus 
that I teach.





A-level Particle Physics (Age 16-18)

• Students usually really enjoy it.
• Some people in some universities think that as we don't do it in 

any mathematical depth, we would be better off leaving it for 
undergraduate level study.

• I think it's a huge opportunity to give students a taste of modern 
physics and get them excited about particle physics.





Cosmic Ray muon Detector

• Hands on – for me this is very important. You can see how it works 
and play with it.

• Building it is fairly straightforward. Keeping it working is more of a 
challenge.

• If you are in the USA, the Quarknet teacher setup looks great.







• An excellent introduction to particle physics
• It's a pity the name doesn't tell you that
• The perfect length (roughly 2 – 2.5 hours)
• A good balance between being accessible and challenging.



Quarknet Activities

• Fill what I think is a gap in the market
• Activities for A-level students (17 years old) that have the right 

level of challenge.
oSome maths and analysis
oNew applications of ideas with which they are already familiar
oMake students feel a bit out of their depth but not in danger of drowning

• In most cases, enough guidance for teachers so that can run the 
activity without embarrassing themselves in front of students



TOTEM
• Energy
• Momentum
• Diffraction 𝑛𝜆 = 𝑑 sin 𝜗





Developed by a teacher – Bob Grimm







• Unless you are very experienced this page is scary
• The Fermilab activity would fit in perfectly with this. 
• Same for the Perimeter Institute Beyond the Atom Activity 4







Teacher Support
• Standing in front of a class of teenagers unsure of what you are 

talking about is a very uncomfortable experience.
• There is often not enough support material for teachers in activities
• Don't overestimate what teachers know already
• Teachers, if asked, tend to nod and say it’s fine even if they aren't 

sure
• Give me worked examples, clear explanations with diagrams and 

answers to any question I’m going to ask the students. The time to 
work them out myself might make the activity too onerous.

• More sharing between QuarkNet/CERN/Perimeter Institute etc
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