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• 16 000 students 

Physics: 
• 37 professors 
• 12 readers 
• 11 senior lecturers 
• 18 lecturers 
• about 100 post-doctoral 

researchers and fellows 
• 150 PhD postgraduate 

students 
• each year we admit about 

170 students.

Durham University



Institute for Particle Physics Phenomenology

• National institute for theoretical particle physics 
• Currently 94 members
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What is our world  
made off?

1. Molecules 

2. Atoms 

3. Electrons + Nuclei 

4. Protons + Neutrons 

5. Quarks



Imagine a world without: 

- weak force:  
              no sun is shining 
- strong force:  
                           no nuclei 
- electro-magnetic force: 
                           no atoms

Particles without forces =  
Chess pieces without rules



How do we know about that?
Microscopes can only 
resolve objects that are 
smaller than the 
wavelength of light

What to do in order to see objects that are much smaller than the wavelength of light?



The true use of stone circles!



1.Modern particle accelerator

The Large Hadron Collider
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 All what we know about particle physics can be 

written very compactly in a single formula with 4 lines

Explains thousands of measurements,  
partly with a precision higher than a per mille

The Standard Model of Particle Physics



The Standard Model of Particle Physics

1. Bla, bla



James Clarke Maxwell 
(1831- 1879)

Paul Dirac 
(1902- 1984)

Peter Higgs 

+ many others

The Standard Model of Particle Physics



The Standard Model of Particle Physics



The Standard Model of Particle Physics

contains anti-particles

CKM matrix: Explanation for  
existence of matter in the Universe?
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Heavy Flavour  Physics

These and similar processes have been measured very precisely ( in particular LHCb) 
and they agree well with complicated quantum theoretical calculations  
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3. Why to spend billions for an accelerator?
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Open questions in particle physics

1. Bla, bla



Indirect Search for New Physics

My favourite process: B-mixing



Hot Topic: Anomalies

The first glimpse of physics beyond 
the standard model?





4. Open questions in particle physics
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5. How to become a scientist?

Be curious and do not stop asking questions 

Formal education:  

1. University degree: 3 - 4 years  

2. PhD: 4 years 

3. Post-docs: several 2-3 year positions 

4. After a lot of hard work and some luck:                           
get your first permanent position and                                 
start to do a lot of administration….



Thanks a lot for having us here!


