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Introduction

The LPPP is a project that spans more than two decades, the exact origins lost in the mist of time (a 
UK wide masterclass task force was at the root). 
We are grateful to acknowledge several rounds of funding from STFC. 
One of the main drivers was Vato Kartvelishvili, with numerous students helping, Alex Finch for 
neutrinos and recently PostDoc Andy Wharton working on the package. 
Its latest incarnation is (??? → Java → ) HTML5 + javascript for the animations. This version should 
be platform independent and resizable. 
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Particle Physics Master Class

Organised by the Particle Physics Group of Lancaster University

The 2009 Master Class will take place on 21st and 22nd September..

For further information contact

Mr Rob Lewsey phone: 01524 594584 email: r.lewsey@lancaster.ac.uk

Dr Harald Fox phone: 01524 593616 email: H.Fox@lancaster.ac.u.

This is one of a number of such events organised throughout the UK.

Location

The lectures will take place in the Elizabeth Livingston lecture theatre in Bowland North. A

map can be found here

Provisional Schedule

09:15 Arrive on Campus.

09:30 Talk: Introduction to Particle Physics 

10:15
Refreshments

Demonstration of cloud chamber

10:45
Hands-on session in  PC lab:  The Lancaster Particle Physics Package:

Basic kinematics of particle collisions.

12:15 Q & A sessions in small groups 

12:45 Lunch break

13:45 Talk: " Particle Physics and Cosmology"

14:20 Film: "Atlas Experiment in CERN"

14:40 Talk: "The Grid - the largest computer system in the world?"

15:00 Quiz on particle physics.

15:30 Close

Other Links of Interest

CERN information for the General Public

Hands on CERN website

SchoolScience Website "World of Particles"

Stanford Linear Accelerator Center

The particle adventure

Experimental Particle Physics Group

Lancaster Particle Physics Master Class http://www.hep.lancs.ac.uk/Schools/Masterclass.html
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Our “customers” prefer a Masterclass in 
September. The LPPP is embedded in a 
standalone day where school groups 
join. In the future we would (also) like to 
join the CERN Masterclass with 
individual participation.
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PhysicsAnnihilation

Introduction into relativity 
E2=m2+p2  +  optional other equations 
Fixed target vs collider experiment 
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Fixed target: Student 
selection of beam     

(e+e−) energy



PhysicsMagnetic Field
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 Measurement tool

Student selects points

Calculation of 
momentum

Calculation of mass

(Skipped for Masterclass)

 Student selection 
for magnetic field 
and beam energy
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PhysicsThe Higgs Boson
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Selection 
Parameter

Select photon clusters 
and angle

Automatic mode

Fill histogram

Fit of mass histogram.



PhysicsHiggs Branching Ratio
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Photon Muon

Electron Pion

Particle ID
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PhysicsHiggs Branching Ratio
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PhysicsMexican Hat Potential

A bit of theory and let students play with 
the parameters:
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PhysicsNeutrino Mixing
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PhysicsNeutrino Mixing
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Select track for momentum 
measurement

Identify particle type (e/μ)

Generate histograms with 
hundreds of events

Fit histograms



PhysicsUsage Statistics

Analysing the statistics is still in its infancy. 

A  2½ month snapshot some time ago (might 
include automatic crawlers): 

Main page                    3012  
Pool                                2672 
Higgs main page          3250 
Higgs Measurement   1105 
Neutrino theory           1123 

US     609 
UK     519 
CN     197 
IN      119   … 
ZA        27
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PhysicsYou win some - you loose some
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“I have learned more here 
than from our visit to CERN” 

It’s a bit boring 

The best part of the Masterclass  
is consistently the quiz

Students are quite competitive to 
win a “Nobel Prize” for the first 4σ 

Higgs discovery.
There are always some students who do not 

engage with the program.

Some students are a bit 
stretched by 2D momentum 

conservation



PhysicsConclusions

LPPP can be a useful tool for students  
Students on their own 
Teacher led classes 
Stand alone Masterclasses 
Point the odd undergraduate student  
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