Topic 3C          Nuclear and particle physics
	Content
	In
	Comments

	C1 Stable and unstable nuclei
	  
	  

	Nuclear matter
Electrostatic repulsion between protons.
The strong nuclear force between nucleons.
Comparative ranges.
Variation of nuclear radius with nucleon number; r = r0A1/3.
Density of nuclear matter.
	8.26

9.13
	  

	N-Z curve for nuclides
Region of stability; relevance to (, (+ and (- decay. Decay chains; principle of radioactive dating.
	8.26, 8.27

8.22
	Nuclear properties.

Age of the Earth. Radiocarbon dating.

	Nuclear decays
Decay of n and p within the nucleus.
Energy spectra for (, (+ and (- particles and subsequent ( ray emissions. (Knowledge of E = hf is not required.)
The neutrino and antineutrino.
	8.18 – 8.21

9.9
	(, (, ( properties – these spreads deal with sources used in schools.

	Energy and the nucleus
Nuclear masses in terms of u, the unified atomic mass unit.
Nuclear decay energies in MeV. the principle of conservation of mass-energy: 1u = 930 MeV. (Use of c2(m = (E not required.)
Binding energy per nucleon.
	8.27

8.28
	8.27 deals with mass defect calculation.

8.28 covers nuclear binding energy including fission and fusion.

	C2 Fundamental particles
	  
	  

	Classification of particles. 
Hadrons (baryons and mesons) and leptons. Leptons as fundamental particles.
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	9.1, 9.7, 9.10
	  

	The existence of antimatter. 
Particles and antiparticles; e- e+, (p, (vv; pair production and matter-antimatter annihilation. Calculations will use particle energies in MeV or GeV and rest masses in u: 1u = 930 MeV.
	9.8
	  

	Quarks and antiquarks
Quarks and antiquarks as the fundamental constituents of baryons and mesons.
Flavour.
Three quark structure of baryons, quark anti-quark structure of mesons.
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	9.1, 9.10, 9.11, 9.12
	  

	Conservation laws in particle interactions.
Conservation of charge and baryon number. Students will not be expected to remember the quark constituents of individual hadrons except for n and p, nor the properties of individual quarks.
	9.11, 9.12
	  

	The four fundamental interactions
Gravitational, electromagnetic, strong and weak interactions.
Gravitational – all particles with mass.
Electromagnetic – all charged particles.
Strong – quarks.
Weak – all particles; weak responsible for change in quark flavour (or type).
	9.1, 9.2, 9.14, 9.15
	  

	Forces described in terms of exchange particles
Photons, W+, W- and Z0 particles, gluons.
Use of simple Feynman diagrams involving exchange particles.
	9.14, 9.15, 9.1
	  


 

